
 

 

 

 

 

                             

 

 

LOWER-MIDDLE JURASSIC 

 

 
 

 

 

 

 

                                                                                                                                                                                                                                                                                                                      



 
               
                     
 

D.6. 
LOW

LOW
LOW
EAG

KITE

                      
                         

LOWER-M
WER-MIDDL

J1 Sequence

J2 sequence 

J3 sequence 

J4 sequence 

J6 Sequence

J12 Sequenc

J13 Sequenc

J14 sequenc

J16 sequenc

J17 sequenc

J18 sequenc

J22 Sequenc

J24 sequenc

J26 sequenc

J32 sequenc

J33 sequenc

J34 sequenc
WER-MIDDL
WER-MIDDL
GLE GROUP

Merlin Form

Chiffchaf

“42/21-1 

Peregrine Fo

Curlew M

Sparrowhaw

Chough S

“50/3-1 L

“62/7-1 S
E GROUP (N

Harrier Form

Dunnock 

Robin Me

Skylark M

Sparrow M

Wren Me

                          
                         

MIDDLE JU
LE JURASS

e .....................

......................

......................

......................

e .....................

ce ...................

ce ...................

e ....................

e ....................

e ....................

e ....................

ce ...................

e ....................

e ....................

e ....................

e ....................

e ....................
LE JURASS
LE JURASS
P (NEW) .....
mation (New) .

ff Limestone M

Upper Sandst

ormation (New

Member (New

wk Formation 

Sandstone Me

Limestone” ....

Sandstone” .....
NEW) .........
mation (New) .

Member (Ne

ember (New) .

Member (New

Member (New

ember (New) ..

                         
                          

TAB
URASSIC ...
SIC SEQUEN
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................
SIC PALAEO
SIC LITHOS
....................
......................

Member (New

tone” .............

w) ..................

) ....................

(New) ...........

ember (New) ..

......................

......................
....................
......................

w) .................

......................

w) ...................

w) ..................

......................

                         
                

Th

BLE OF C
....................
NCE STRAT
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................
OFACIES D
STRATIGRA
....................
......................

w) ..................

......................

......................

......................

......................

......................

......................

......................

....................

......................

......................

......................

......................

......................

......................

                         

he Standard Stra

CONTENT
....................

TIGRAPHY .
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................
ISTRIBUTIO

APHIC SUBD
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

....................

......................

......................

......................

......................

......................

......................

                          

atigraphic Nom

TS 

....................

....................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................
ON  .............
DIVISIONS 
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

....................

......................

......................

......................

......................

......................

......................

                         

menclature of off

.....................
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................
....................
....................
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................
....................
......................

......................

......................

......................

......................

......................

                         

ffshore Ireland;

....................

....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................
....................
....................
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................
....................
......................

......................

......................

......................

......................

......................

                         

; An Integrated 

Page D

... D.6.4 

... D.6.7 
.... D.6.7 

.. D.6.10 

.. D.6.10 

.. D.6.14 

.. D.6.14 

.. D.6.14 

.. D.6.15 

.. D.6.15 

.. D.6.16 

.. D.6.16 

.. D.6.16 

.. D.6.17 

.. D.6.17 

.. D.6.19 

.. D.6.19 

.. D.6.19 

.. D.6.19 
. D.6.22 
. D.6.26 
. D.6.31 
.. D.6.31 

.. D.6.34 

.. D.6.34 

.. D.6.36 

.. D.6.36 

.. D.6.40 

.. D.6.40 

.. D.6.43 

.. D.6.43 
. D.6.45 
.. D.6.45 

.. D.6.49 

.. D.6.49 

.. D.6.50 

.. D.6.50 

.. D.6.50 

       

Biostratigraph

D.6- 1 

LIA

hic, Lithostratig

Kestrel For

Kingfish
AS GROUP .

Blue Lias F

Caragh For

Conn Form

Currane Fo

Corfad M

Roosky 

Uragh M

Dun Caan S

Gill Forma

Glenbeg Fo

Gara San

Loughba

Inagh Form

Adoon M

Inniscar

Neaskin

Leane Form

Athry M

Effernan

Emy Me

Loughau

Nadreeg

Meelagh Fo

Arroo M

Easky M

Emo Me

Glennau

Hollywo

Lackagh

Moanmo

Mullagh

Pabay Shal

Allua M

Ardra M

Barnaha

Poulnam

graphic & Seque

rmation (New)

her Limestone
....................

Formation ......

rmation (New)

mation (New) ..

ormation (New

Member (New

Member (New

Member (New

Shale Formati

tion (New) ....

ormation (New

ndstone Mem

aun Sandstone

mation (New) .

Member (New

ra Member (N

n Member (Ne

mation (New).

Member (New)

n Member (Ne

ember (New) .

un Member (N

geel Member (

ormation (New

Member (New)

Member (New)

ember (New) .

un Member (N

ood Member (

h Member (Ne

ore Member (N

h Member (Ne

le Formation ..

Member (New)

Member (New)

allia Member (

muck Member

ence Stratigrap

) ....................

e Member (Ne
....................
......................

) ....................

......................

w) ..................

w) ..................

w) .................

w) ....................

ion .................

......................

w) ..................

mber (New) ....

e Member (Ne

......................

w) ...................

New) ..............

ew).................

......................

) ....................

ew) ................

......................

New) .............

(New) ...........

w) .................

) ....................

) ....................

......................

New) ..............

(New) ............

ew) ................

(New) ............

ew) ................

......................

) .....................

) ....................

(New) ...........

r (New) ..........

phic Framework

......................

ew) .................
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

ew) ................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

k 

......................

......................
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

LOWER 

......................

......................
....................
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

– MIDDL

.....................

.....................
....................
.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

.....................

LE JURAS

......................

......................

....................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

SSIC 

.... D.6.52 

.... D.6.52 

.. D.6.55 

.... D.6.57 

.... D.6.59 

.... D.6.61 

.... D.6.63 

.... D.6.65 

.... D.6.65 

.... D.6.66 

.... D.6.68 

.... D.6.71 

.... D.6.72 

.... D.6.77 

.... D.6.79 

.... D.6.81 

.... D.6.83 

.... D.6.83 

.... D.6.84 

.... D.6.87 

.... D.6.93 

.... D.6.93 

.... D.6.94 

.... D.6.94 

.... D.6.95 

.... D.6.95 

.. D.6.101 

.. D.6.101 

.. D.6.102 

.. D.6.102 

.. D.6.103 

.. D.6.103 

.. D.6.104 

.. D.6.104 

.. D.6.106 

.. D.6.112 

.. D.6.112 

.. D.6.113 

.. D.6.113 



 
               
                     
 

UNA

 

Figure D.6
offsho

Figure D.6

Figure D.6

Figure D.6
 ........

Figure D.6

Figure D.6

Figure D.6
in the

Figure D.6
 ........

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6
well a

Figure D.6
Skye, 

Figure D.6
Skye, 

Figure D.6

Figure D.6

                      
                         

"42/21-1 

Tacumshin F

Whitby Mud

Derg Mem

Holaun M

Ree Mem

Whitewo
ASSIGNED 

“12/2-2 L

6. 1.  Stratig
ore Ireland....

6. 2.  Stratigrap

6. 3.  Hettangia

6. 4.  Triassic
......................

6. 5.  Lower-M

6. 6.  Lower Ju

6. 7.  49/9-1, 5
e North Celtic 

6. 8.  Lower-U
......................

6. 9.  Hettangia

6. 10.  Sinemur

6. 11.  Pliensba

6. 12.  Early To

6. 13. Aalenian

6. 14.  Late Ba

6. 15.  Lower-M
and borehole p

6. 16.  Lower 
western Scotl

6. 17.  Middle 
western Scotl

6. 18.  Merlin F

6. 19.  Chiffch

                          
                         

Lower Sandst

Formation (Ne

dstone Format

mber (New) ...

Member (New

mber (New) ....

od Member (N
GROUP .....

Lower Sandsto

graphic summ
......................

phic summary

an-Bajocian w

c-Lower Juras
......................

Middle Jurassic

urassic seismic

50/6-1 Bajocia
Sea Basin. ....

Upper Jurassic
......................

an palaeofaci

rian palaeofac

achian palaeo

Toarcian palae

n-Bajocian pa

athonian palae

Middle Jurass
penetrations. .

Jurassic corr
land). ............

Jurassic corr
land). ............

Formation typ

haff Limestone

                         
                          

tone" .............

ew) ................

tion ................

......................

) ....................

......................

New) .............
....................
one” ...............

LI

mary diagram 
......................

y diagram sho

well sequence 

ssic seismic se
......................

c seismic sequ

c sequences ti

an-Bathonian
......................

c seismic sequ
......................

ies map. .........

cies map. .......

ofacies map. ..

eofacies map. .

alaeofacies ma

eofacies map. 

sic lithostratig
......................

relation of 18/
......................

relation of 18/
......................

pe and referen

e Member and

                         
                

Th

......................

......................

......................

......................

......................

......................

......................

....................

......................

IST OF F

showing Low
......................

owing Middle 

correlation fr

equences, 49/
......................

uences, 49/9-1

ied to the 55/3

n (Eagle Group
......................

uences, and ti
......................

......................

......................

......................

......................

ap. .................

.....................

graphic group
......................

/20-1 well (Sly
......................

/20-1 well (Sl
......................

nce wells with

d “42/21-1 U

                         

he Standard Stra

......................

......................

......................

......................

......................

......................

......................

....................

......................

FIGURES

wer and lowe
......................

Jurassic strat

from North Ce

/29-1, 49/30-1
......................

1 well, North C

30-1 and 56/21

up) lithostratig
......................

ies to 41/30-1
......................

......................

......................

......................

......................

......................

......................

p distributions
......................

yne Basin) wi
......................

lyne Basin) w
......................

 location and 

Upper Sandsto

                          

atigraphic Nom

......................

......................

......................

......................

......................

......................

......................

....................

......................

S 

ermost Middl
......................

tigraphy by ba

ltic Sea to Fas

1 and UK 93/
......................

Celtic Sea Bas

1-1 wells, Fas

graphic and s
......................

 and UK 103/
......................

......................

......................

......................

......................

......................

......................

s, offshore Ire
......................

ith Upper Gle
......................

ith Upper Gle
......................

distribution m

one” type and

                         

menclature of off

......................

......................

......................

......................

......................

......................

......................
....................
......................

le Jurassic st
......................

asin. ..............

stnet to Slyne 

/2-1 wells, So
......................

sin. ................

stnet Basin. ...

equence strat
......................

/1-1 wells, No
......................

......................

......................

......................

......................

......................

......................

eland.  Black d
......................

en-1 well (ons
......................

en-1 well (ons
......................

map ...............

d reference we

                         

ffshore Ireland;

.....................

.....................

.....................

.....................

.....................

.....................

.....................
.................. D
.....................

tratigraphy by
......................

......................

basins. ..........

uth Celtic Sea
......................

......................

......................

tigraphic subd
......................

orth Celtic Sea
......................

......................

......................

......................

......................

......................

......................

dots represent
......................

shore northern
......................

shore northern
......................

......................

ells with locat

                         

; An Integrated 

Page D

D.6.114 

D.6.116 

D.6.119 

D.6.124 

D.6.124 

D.6.125 

D.6.125 
D.6.127 
D.6.127 

y basin, 
.... D.6.5 

.... D.6.6 

.... D.6.9 

a Basin.
.. D.6.11 

.. D.6.12 

.. D.6.13 

divisions 
.. D.6.18 

a Basin.
.. D.6.21 

.. D.6.22 

.. D.6.23 

.. D.6.23 

.. D.6.24 

.. D.6.24 

.. D.6.25 

t proven 
.. D.6.27 

n Isle of 
.. D.6.28 

rn Isle of 
.. D.6.29 

.. D.6.33 

tion and 

       

Biostratigraph

D.6- 2 

distr

Figure D.

Figure D.

Figure D.
distr

Figure D.

Figure D.
 ......

Figure D.

Figure D.
distr

Figure D.

Figure D.

Figure D.

Figure D.

Figure D.
 ......

Figure D.

Figure D.

Figure D.

Figure D.

Figure D.
sequ

Figure D.

Figure D.

Figure D.

Figure D.

Figure D.

Figure D.

Figure D.

Figure D.
phot

Figure D.

Figure D.
Sout

Figure D.

Figure D.

hic, Lithostratig

ribution map. 

6. 20.  Peregr

6. 21.  Curlew

6. 22.  Sparro
ribution maps

6. 23.  “50/3-

.6. 24.  Harri
.....................

6. 25.  Harrie

.6. 26.  Kestr
ribution maps

6. 27.  Lias G

6. 28.  Blue L

6. 29.  Caragh

6. 30.  Conn F

6. 31.  Curra
.....................

6. 32.  Curran

6. 33.  Dun C

6. 34.  Dun C

6. 35.  Gill Fo

.6. 36.  UK 1
uences. ..........

6. 37.  Glenbe

6. 38.  Glenbe

6. 39.  Gara S

6. 40.  Loughb

6. 41.  Inagh F

6. 42.  Inagh F

6. 43.  Inagh F

.6. 44.  Inagh
tographs from

6. 45.  Leane 

6. 46.  Well c
th Celtic Sea B

6. 47.  Distrib

6. 48.  Leane 

graphic & Seque

......................

rine Formatio

w Member type

owhawk Form
. ....................

1 Limestone”

ier Formation
......................

er Formation c

rel Formation
. ....................

Group source r

ias Formation

h Formation ty

Formation typ

ane Formation
......................

ne Formation 

Caan Shale For

Caan Shale For

ormation type 

103/2-1 type w
......................

eg Formation 

eg Formation 

Sandstone Mem

baun Sandston

Formation typ

Formation, Ad

Formation, In

h Formation, 
m 27/4-1z, Slyn

Formation typ

correlation of 
Basin showing

butions of Athr

Formation so

ence Stratigrap

......................

on type and ref

e and referenc

mation (includ
......................

” and “62/7-1 

n and constitu
......................

constituent me

n (including K
......................

rock character

n reference we

type and  refer

pe and  referen

n and constitu
......................

source rock c

rmation type a

rmation sourc

e and referenc

well for Gill 
......................

type and refe

source rock c

ember type and

ne Member typ

pe and referen

doon Member

nniscarra Mem

Neaskin Mem
ne Basin. .......

pe and referen

f Leane, Curra
g lateral relat

ry, Effernan, E

ource rock cha

phic Framework

......................

ference wells w

ce wells with l

ding Chough S
......................

Sandstone” ty

uent members 
......................

embers distrib

Kingfisher Lim
......................

ristics, offshor

ells with locat

rence wells w

nce wells with

uent members 
......................

characteristics

and reference

ce rock charac

e wells, with l

Formation, c
......................

rence wells, w

characteristics

d reference we

ype and refere

nce well, with 

r type and refe

mber type and

mber type and
......................

nce wells, loca

ane and Glen
tionships and m

Emy, Loughau

aracteristics, o

k 

......................

with location 

location and d

Sandstone Me
......................

ype wells. ......

type and refe
......................

bution maps. ..

mestone Mem
......................

re Ireland. .....

tion and distri

with location an

h location and

type and refe
......................

s, offshore Ire

e wells with lo

cteristics, offs

location and d

correlated wit
......................

with location a

s, offshore Ire

ells, with loca

ence wells, wit

location and 

ference wells, w

d reference we

d reference w
......................

ation and dist

beg formation
member subd

un and Nadre

offshore Irelan

LOWER 

......................

and distributi

distribution m

mber) type an
......................

......................

ference wells w
......................

......................

ber) type and
......................

......................

ibution map ..

nd distribution

d distribution m

erence wells w
......................

eland. ............

cation and dis

shore Ireland. 

distribution ma

th Ireland ref
......................

and distributio

eland. ............

ation and distr

th location and

distribution m

with location 

ell, with locati

wells, with loc
......................

tribution. .......

ns from Fastn
ivisions. ........

egeel member

nd. ................

– MIDDL

.....................

ion map. .......

map. ...............

nd reference w
.....................

.....................

with location 
.....................

.....................

d reference w
.....................

.....................

.....................

n map. ..........

map. .............

with location 
.....................

.....................

stribution map

 .....................

ap. ................

ference well 
.....................

on map. .........

.....................

ribution map. 

d distribution

map. ..............

and distributi

ion and distrib

cation and di
.....................

.....................

net Basin, Nor
.....................

rs, of the Lean

.....................

LE JURAS

......................

......................

......................

wells with loca
......................

......................

and distribut
......................

......................

wells with loca
......................

......................

......................

......................

......................

and distributi
......................

......................

p. ...................

......................

......................

50/10-1, also 
......................

......................

......................

......................

map. ............

......................

ion map. ........

bution map. ...

istribution ma
......................

......................

rth Celtic Sea
......................

ne Formation.

......................

SSIC 

.... D.6.35 

.... D.6.38 

.... D.6.39 

ation and 
.... D.6.42 

.... D.6.44 

tion map.
.... D.6.47 

.... D.6.48 

ation and 
.... D.6.54 

.... D.6.56 

.... D.6.58 

.... D.6.60 

.... D.6.62 

ion maps.
.... D.6.64 

.... D.6.67 

.... D.6.69 

.... D.6.70 

.... D.6.72 

o showing 
.... D.6.72 

.... D.6.75 

.... D.6.76 

.... D.6.78 

.... D.6.80 

.... D.6.82 

.... D.6.85 

.... D.6.85 

ap.  Core 
.... D.6.86 

.... D.6.89 

a Basin to 
.... D.6.90 

 ... D.6.91 

.... D.6.92 



 
               
                     
 
Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6
and s
identi

Figure D.6

Figure D.6

Figure D.6

Figure D.6

Figure D.6
 ........

Figure D.6

Figure D.6

 

                      
                         

6. 49.  Meelagh

6. 50.  Meelagh

6. 51.  Meelagh

6. 52.  Correla

6. 53.  Pabay S

6. 54.  Pabay S

6. 55.  Pabay S

6. 56.  Pabay 
sequence subd
ified by Beicip

6. 57.  “42/21-

6. 58.  Tacums

6. 59.  Tacums

6. 60.  Whitby M

6. 61.  Whitby 
......................

6. 62.  Whitby M

6. 63.  “12/2-2

                          
                         

h Formation a

h Formation a

h Formation c

ation of Meela

Shale Formati

Shale Formati

Shale Formati

Shale Forma
divisions, 27/1
pFranlab (201

1 Lower Sand

hin Formation

hin Formation

Mudstone For

Mudstone Fo
......................

Mudstone For

2 Lower Sands

 

                         
                          

and constituen

and constituen

constituent me

agh Formation

ion reference 

ion member lo

ion source roc

ation, Whitby M
13-1A, 49/9-1
17). ................

dstone” refere

n type and ref

n source rock

rmation refere

ormation refer
......................

rmation sourc

stone”, 12/2-2

                         
                

Th

nt members 18

nt members ref

embers distrib

n and constitu

wells, and con

ocation maps. 

ck characteris

Mudstone Fo
1 wells, offsho
......................

ence well. ......

ference wells, 

k characteristi

ence wells and

rence and mem
......................

ce rock charac

2 well. ............

 

                         

he Standard Stra

8/20-1 type we

eference wells

bution maps. ..

ent members t

nstituent mem

......................

stics, offshore 

ormation and 
ore Ireland.  I
......................

......................

location and 

cs, offshore Ir

d constituent m

mber type and
......................

cteristics, offs

......................

                          

atigraphic Nom

ell, with locat

 with location

......................

type and refer

mber type and r

......................

Ireland. ........

Glenbeg Form
Includes comp
......................

......................

distribution m

reland. ...........

members type

d reference we
......................

shore Ireland. 

......................

                         

menclature of off

ion and distri

n and distribut

......................

rence wells. ...

reference wel

......................

......................

mation source
parison with 
......................

......................

map. ..............

......................

e and referenc

ells location a
......................

.....................

......................

                         

ffshore Ireland;

bution map. ...

tion map. .......

......................

.....................

ls. .................

.....................

.....................

e rock charac
source rock i
.....................

.....................

.....................

.....................

ce wells. ........

and distributio
.....................

.....................

.....................

                         

; An Integrated 

Page D

.. D.6.97 

.. D.6.98 

.. D.6.99 

D.6.100 

D.6.108 

D.6.109 

D.6.110 

cteristics 
intervals 
D.6.111 

D.6.115 

D.6.117 

D.6.118 

D.6.121 

on maps.
D.6.122 

D.6.123 

D.6.127 

       

Biostratigraph

D.6- 3 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

D.6. L

Lower Jura
extend from
penetration
sample in t

Following 
of the Jura
Zone canno
be inferred
al., 2010, s
of the Lias 

Most of th
rarely poss
“latest Het
subdivided
some areas
of the two-

Middle Jur
typically in
possible to
microfossil
records wo
boundary, 
known exc
are usually

Summaries
with the pr
shown in th

 

                      
                         

LOWER-M

assic sedimen
m the Slyne, 
ns in the Fastn
the Kish Bank

the formal de
assic (Hillebra
ot be recognis

d at a positive 
south west En
Group (base 

he standard sta
sible, however
ttangian-earlie
d here into Ea
s.  This is due
-fold or three-

rassic sedime
n stratigraphic
o separate the
ls for dating, t
ould enable th
and for those

ception see di
y grouped toge

s of the overa
roposed lithost
hese figures an

                          
                         

MIDDLE

nts are extensi
Erris and Por

net and North 
k Basin.  Thirt

efinition of th
andt & Krysty
sed (due to th
organic carbo

ngland).  In of
of the Caragh

ages and subs
r, to define the
est Sinemurian
rly and Late s

e to the constr
fold subdivisi

ents are wides
c continuity, w
e Lower and
typically ostra

he Lower/Mid
 that do exist 
scussion of W
ether in this st

all lithological
tratigraphic su
nd how these 

                         
                          

E JURASS

ively develop
rcupine basins
Celtic Sea ba

ty seven of the

e base of the 
yn, 2009; Mor
he absence of 
on isotope exc
ffshore Ireland
h Formation/C

stages of the L
e Hettangian/S
n” interval is 
substages, rat
raints of the a
ions are accep

spread in offs
with no major

d Middle Jura
acods, foramin
ddle Jurassic b

in this stratig
Whitby Mudsto
tudy and, there

l development
ubdivisions, a
relate to the d

                         
                

Th

SIC 

ped in offshor
s west of Irela
asins, extendin
e known well 

Jurassic Syste
rton, 2012).  I
the ammonite
cursion (“CIE
d, the base of 

Conn Formatio

Lower Jurassi
Sinemurian bo
defined aroun

ther than the t
available biost
ptable.  

shore Ireland 
r unconformit
assic on biost
nifera, dinocy
boundary to b
graphic interv
one Formatio
efore, the Low

t of the Lowe
are shown in F
defined stratig

                         

he Standard Stra

re Ireland.  Se
and, to the Go
ng as far north
penetrations a

em in 2010, th
In British sect
e marker, Psil

E”) which falls
the Jurassic (H

on)/top of the P

ic have been r
oundary on th
nd the bound
three-fold (Ea
tratigraphic da

and occur in
ty between the
tratigraphic d

ysts and to a le
be defined, ho
al, ammonites
n below).  Fo

wer and Middl

er-Middle Jura
Figure D.6. 1 
graphic sequen

                          

atigraphic Nom

ediments of th
oban Spur Ba
h as the Centr
are in the Fast

he Tilmanni Z
tions (includin
loceras spelae
s in the basal L
Hettangian St
Penarth Group

recognised off
he available bi
dary in this pr
arly, Middle, L
ata.  Accordin

n the same ar
e two.  Chron
data from we
esser extent, ca
wever, there 
s are for the m
or this reason,
le Jurassic are

assic across th
and Figure D

nces and to the

                         

menclature of off

his age are w
asin well 62/7
ral Irish Sea B
tnet and Celtic

Zone became 
ng Northern I
e), but the bas
Lias Group sh
tage) is therefo
p (Lilstock Fo

ffshore Ireland
iostratigraphic
oject.  In add
Late) subdivis
ng to Gradstei

reas as Lowe
nostratigraphic
ells and boreh
alcareous nan
are few cores
most part not 
, the Upper T
e described tog

he various ba
D.6. 2.  Stratigr
e identified se

                         

ffshore Ireland;

idely distribu
7-1, to numero
Basin and to a 
c Sea basins. 

the basal chro
Ireland), the T
se of the Juras
hale (see Clém
fore placed at 
ormation) bou

d in this proje
c data, and typ
dition, the Toa
sion that is ut
in et al. (2012

er Jurassic sed
cally, it is not
holes, which 

nnofossils.  Am
s available aro
recorded (for 
oarcian and A
gether in this c

asins offshore 
raphic breaks 

eismic horizon

                         

; An Integrated 

Page D

uted, and 
ous well 

a sea bed 

onozone 
Tilmanni 
ssic may 
mence et 
the base 

undary.   

ect.  It is 
pically a 
arcian is 
tilised in 
2), either 

diments, 
t usually 
rely on 

mmonite 
ound the 
r the one 
Aalenian 
chapter.  

Ireland, 
are also 

ns.   

       

Biostratigraph

D.6- 4 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Figure D.6

 

                      
                         

6. 1. Stratigrap

                          
                         

aphic summary

                         
                          

ry diagram sh

                         
                

Th

owing Lower

                         

he Standard Stra

r and lowermo

                          

atigraphic Nom

ost Middle Ju

                         

menclature of off

rassic stratigr

                         

ffshore Ireland;

raphy by basi

                         

; An Integrated 

Page D

in, offshore Ir

       

Biostratigraph

D.6- 5 

reland. 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDL

 

LE JURASSSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 2. Stratigrap

                          
                         

aphic summary

                         
                          

ry diagram sh

                         
                

Th

owing Middle

                         

he Standard Stra

e Jurassic stra

                          

atigraphic Nom

atigraphy by b

                         

menclature of off

basin. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 6 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDL

 

LE JURASSSIC 



 
               
                     
 

LOWER-

The Lowe
depositiona
where sedi
of these de
recognition
not all of 
Partington,
are present
of which a
Partington,
(1997) in th

Trueblood 
recognised
however, o
in the curr
Hebrides a
correspond
Trueblood 
Upper Jura
Minard Fo
Formation 

Kessler & 
Basin and 
sequences.
related to p
marine sha
concept, of

Ewins & S
basins, LJ1
described b
Sandstone 
the new str

De Gracian
onshore Fr

Several lev
succession 
climate, pa
these pertu
geographic
matter and 
2002).  Oth
levels in t
Oxynotum 

                      
                         

-MIDDLE J

er-Middle Jur
al cycles, defi
iments of this 
epositional cy
n of a regiona
the sequence

, Copestake e
tly being mor
are used in the
, Copestake e
he Slyne-Erris

& Morton (1
d in the Hebr
of Morton’s (1
rent project.  
area, is place
ds with the J1

& Morton’s (
assic Minard F
ormation with 

in this study i

Sachs (1995) 
recognised si
  These auth

pulses of basin
ale followed b
f defining sequ

Shannon (1995
1-LJ5 (Hettan
by these auth
Unit of Murp

ratigraphy def

nsky, Jacquin 
rance, some of

vels of carbo
in onshore B

alaeoenvironm
urbations, th

cally widespre
a 3 to 6‰ ne

her levels of 
the Lower Ju

Zones), and 

                          
                         

JURASSIC 

rassic is deve
ined between h
age are prese

ycles can be 
al sequence str
es over the L
t al. (1993) w
e fully describ
e current atlas
et al. (1993), 
s basins. Mille

991) recognis
rides Basin, w
1989) Hebride
For example,

ed by Truebl
3-J16 sequen
(1991) interpr
Formation, as 

the latest Baj
is regarded as

carried out a 
ix sequences t
ors believed 
n subsidence a
by a coarsenin
uences on a m

5) showed six
ngian-Aalenian
hors, with the
phy & Ainswo
fined herein, a

et al. (1998) 
f which can be

on enrichmen
Britain and oth
ment and glob
e Early Toa
ead negative c
egative excurs
similar, but sm

urassic.  Thes
at the Sinem

                         
                          

SEQUENCE

eloped in ma
horizons of tr

ent.  Detailed, 
correlated ac
ratigraphic su

Lower-Middle 
which have be
bed (Copestak
s) provides fu
in the Lower

ennia used gra

sed five stratig
western Scotla
es Basin seque
, Morton’s (1
ood & Morto

nces, Sequenc
reted Sequenc
interpreted he
jocian-Bathon
 being of Late

sequence stra
through the L
that these seq
and related rel
ng upwards s

marine floodin

x sequences th
n) and MJ1 in
e exception o
orth (1991) w
and with the J4

and De Graci
e tied to the J 

nt and associ
her countries. 
bal geochemic
arcian Oceani
carbon-isotop
ion in coeval 
maller magnit
se are in the
murian–Pliens

                         
                

Th

E STRATIG

arine to marg
ansgression an
biostratigraph
ross the who

ubdivision.  Fu
Jurassic inte

en defined fo
ke & Partingto
urther support 
r to Middle J
aphic correlati

graphic seque
and, with ref
ences to this w
989) Sequenc
on (1991) up
e C with the 

ce E equates to
erein in the 27
nian Great Es
e Jurassic age.

tigraphic anal
Lias and Eagle
quences were
lative sea leve

succession cul
ng surface, acc

hrough the Lo
n the Bajocia
of one sequen

which equates 
4 and J6 seque

iansky, Darde
sequences rec

iated geochem
 These levels

cal cycles (Jen
ic Anoxic E
e excursion (
carbonate and
tude perturbat
 Lower Sine
bachian and 

                         

he Standard Stra

GRAPHY  

ginal marine 
nd regression
hically calibra

ole Ireland off
urthermore, th
erval appear t
or the North S
on, in prep.) a
for their iden

Jurassic succe
ion to aid the 

ences in Slyne
ference in par
well does not a
ce A, which i
p to the Plien
J17 to lower 
o the upper pa
7/13-1A well. 
tuarine Group
. 

lysis of the Lo
e groups, base
e controlled b
el change.  Ea
lminating in a
cords with the 

ower and Mid
an-Bathonian 
nce, LJ3, wh
to the Gara S
ences as interp

eau et al. (199
cognised in of

mical changes
s are consider
nkyns et al., 2
Event (T-OAE
CIE) of as m
d biomarker co
tions in carbo
murian (Buck
the Pliensbac

                          

atigraphic Nom

facies in off
, can be recog
ated well corre
ffshore region
he ages of thes
to correlate w
ea and the on
and this as ye
ntification off
ession, have a
identification

e Basin wells 
rticular to the
always accord
is of Triassic 
nsbachian as 
J18, Sequenc

art of the Kes
 This discrepa

p by Truebloo

ower and Midd
ed on the reco
by increases i
ach of their seq
a shallow mar
approach tak

ddle Jurassic in
interval.  The
ich is illustra

Sandstone Me
preted in the c

98) described s
ffshore Ireland

s have been 
red to represen
2002; Xu et a
E) (Jenkyns, 

much as ca 7‰
ompounds (H

on-cycle chang
klandi Zone),
chian–Toarcia

                         

menclature of off

ffshore Ireland
gnised in all o
elations demo
.  This provi
se sequences 

with the publi
nshore UK are
et unpublished
fshore Ireland
also been reco
n of the sequen

that Morton (
e 27/13-1A w
d with the new

to intra Sine
interpreted h

ce D to upper
strel Formation
ancy is due to
od & Morton 

dle Jurassic in
ognition of we
in sediment a
quences conta
rine sandston
en in this proj

n the North C
ese sequences
ated with refe
mber of the G

current study. 

sequences in t
d.  

identified in
nt major and 

al., 2016).  Th
1988), was 

‰ in marine a
Hesselbo et al.,

ges have been
, Upper Sine

an stage boun

                         

ffshore Ireland;

d.  A succes
ffshore Irelan

onstrate that a 
ides the basis
indicate that m
ished J seque
eas.  These se
d work (releva
.  The J seque
ognised by M
nces.   

(1989) had pre
well.  The all
w stratigraphy
emurian in ag
herein.  Sequ
r J18 to near 
n (J26) and ov

o the correlatio
(1991).  The

n the North Ce
ell based and 

accommodatio
ains a basal on

ne or limeston
ject.   

Celtic Sea and
s were not de
erence to the
Glenbeg Form
  

the Lower Jur

n the Lower 
minor fluctua

he most signif
characterize

and terrestrial 
, 2000; Jenkyn
n recognised a
emurian (Obtu
ndaries (Little

                         

; An Integrated 

Page D

ssion of 
nd basins 

number 
s for the 
many, if 
ences of 
equences 
ant parts 
ences of 

Millennia 

eviously 
location, 

y defined 
ge in the 
uence B 
top J24.  
verlying 
on of the 
e Minard 

eltic Sea 
seismic 

on space 
nlapping 
ne.  This 

d Fastnet 
efined or 
e Liassic 
mation in 

rassic of 

Jurassic 
ations in 
ficant of 

ed by a 
organic 

ns et al., 
at lower 
usum to 
er et al., 

       

Biostratigraph

D.6- 7 

2010; Jen
these carb
Two level

While the
the levels
Therefore
the Late 
(Jamesoni
and the Ea

The Lowe
J00 being
below the
order seq
Copestake
the future
in prep; C
Early Bat
second or
sediments

Eight seis
of these ti
of the we
markers h
areas (48/

Reference
Slyne and

J1 SEQU

Age: Earl

Well defi
in gamma
the Conn 
This featu
Fastnet a
biostratigr

Remarks
Partington
placed in 
stratigraph

Van Buch
this to be 

               

 
1 It is notab
carbon isoto

hic, Lithostratig

nkyns & Weed
bon enrichmen
ls have been i

e papers cited 
s at which the
e, the events re

Sinemurian (
i Zone, Taylo
arly Toarcian 

er Jurassic is r
g placed at th
e top of the L
quences.  In e
e et al., 1993;
e insertion of 
Charnock et al
thonian J20 se
rder sequence.
s of this age in

smic horizons 
ie to and aid r
ll and seismic
have been pre
/21, 48/22 and

e wells in offs
d Erris basins, 

UENCE 

ly Jurassic, ea

inition of bas
a ray values w
Formation in

ure is well di
and North Ce
raphically (se

s:  The J02 se
n (in prep).  B

this project 
hic sequence, 

hem & Knox 
of eustatic or

                     

ble that this well 
ope analysis carrie

graphic & Seque

don, 2013; Ri
nt levels are al
dentified by S

above consid
ese events oc
elate to levels 
(Obtusum-Ox
ri Subzone) ev
Ocean Anoxi

represented by
e base of the 

Lower Jurassic
each of these 
; Partington, M
additional seq
l., 2001).  Thr
econd order s
.  The J36 seq
n studied wells

are recognise
recognition of
c based seque
eviously recog
d 48/18 blocks

shore Ireland 
and 56/21-1 a

rly Hettangian

al boundary;
which occurs a
n the Slyne an
splayed in th
eltic Sea bas
e Figure D.6.

quence of Par
Both of these n

at the base o
and also the b

(1998) recogn
rigin.  Placed 

                     

contains a signif
ed out on a comp

ence Stratigrap

iding et al., 2
also apparent i
Silva et al. (20

der the contro
ccur also tie t
 of marine tra

xynotum Zone
vent equates t
ic Event corre

y the J00 and
Lower Juras

c (uppermost 
second order

Mitchener et a
quences.  Suc
ree stratigraph
sequence and 
quence, of Ear
s and borehol

ed in the Low
f the J sequen
ences to detail
gnised in area
s) in the North

for Lower an
and 50/3-3 we

n.   

; In offshore I
at the base of t
nd Erris basins
he 18/20-1 and
sins (for inst
. 3). 

rtington, Cope
new sequences
of the Tr MFS
base of the J00

nised a phase 
in the Planor

ficant unconform
plete succession, f

phic Framework

2013; Duarte 
n the offshore

017) in the 18/

ls on isotope 
to maximum 

ansgression ov
es) event equ
to the base J13
sponds with th

d J10 second o
sic and the to
Toarcian).  T
r sequences, 
al., 1993) with
h additional s
hic sequences
three sequenc

rly Callovian a
es across the o

wer and Middle
nces described
led biostratigr
as without str
h Celtic Sea B

nd Middle Jur
ells in the Fast

Ireland the bas
the Caragh Fo
s, at the top o
d 19/11-1A w
tance 56/21-1

estake et al. (
s can be recog
S used by Pa
0 second orde

of “worldwid
rbis Zone by t

mity within the Pl
for example that f

k 

et al., 2014; 
e Ireland area,
/25-1 well fro

variations to 
flooding surf

ver wide areas
uates to the 
3 MFS, the ea
the base J18 M

order sequenc
op of J10 (J18
The Middle Ju
third order se
h even numbe
sequences hav
s, J22, J24 and
ces, J32, J33 
age, is not rec
offshore area.

e Jurassic inte
d over this inte
raphy will pro
ratigraphic ca

Basin (as repor

rassic sequenc
tnet and North

se of the sequ
ormation in th
of the Penarth
wells from the
1 and 50/3-3

(1993) is subd
gnised in offsh
artington, Cop
er sequence.   

de transgressi
these authors,

liensbachian, om
from 18/20-1. 

LOWER 

Porter et al., 
, and will be r
m the Slyne B

be astronomic
faces in the s
s, in the North
base J6 MFS
arliest Toarcia

MFS.    

es of Rattey &
8 third order 
urassic is repr
equences wer
ers (for examp
ve now been r
d J26 are reco
and J34 with

cognised in of
 

erval across la
erval.  This, to
ovide stratigra
alibration, suc
rted by Wright

ces include 18
h Celtic Sea b

uence is placed
he Fastnet-Nor
h Group (Lilst
e Slyne and E
3), in which 

divided into J1
hore Ireland w
pestake et al. 

on” at the bas
 this correlate

mitting three whol

– MIDDL

2014).  It is 
referred to in t
Basin1.  

cal, it is evide
sequence sche
h West Europe
S, the earlies
an event relate

& Hayward (1
sequence) is 

resented by th
re originally n
ple J02, J04, J
recognised (C
ognised within
hin the Early 
ffshore Ireland

arge parts of o
ogether with t
aphic control i
ch as the Ame
ht & Donato, 2

8/20-1 and 19
basins (see Fig

d at the base o
rth Celtic Sea
tock Formatio
Erris basins, a

the MFS is

1 and J2 sequ
wells.  The bas
 (1993) to de

se of the Hett
es with that ta

le sequences.  It 

LE JURAS

notable that s
the description

ent also that s
eme documen
ean area at lea
st Early Plien
es to the base 

1993), with th
taken a short

he J20 and J3
numbered (Pa
J06, J12, J14),
opestake & P

n the latest To
to Late Batho
d due to the ab

offshore Irelan
the detailed ca
in areas where
ergin and Ros

2012).   

/11-1A wells
gure D.6. 3).  

of an upwards
basins and th

on, Langport M
and many we
 also well c

uences by Cop
se of the J1 seq
efine their J02

tangian and co
aken here to d

would be instruc

SSIC 

several of 
ns below.  

several of 
nted here.  
ast.  Thus, 
nsbachian 
J17 MFS 

he base of 
t distance 
30 second 
artington, 
, to allow 

Partington 
oarcian to 
onian J30 
bsence of 

nd.  Most 
alibration 

re seismic 
sscarbery 

from the 
 

s increase 
he base of 
Member).  
ells in the 
calibrated 

pestake & 
equence is 
2 genetic 

onsidered 
define the 

uctive to see 



 
               
                     
 
base of the
transgressi
Krystyn, 2
and west o
(near base 
Group as i
discussion 

Seismic ex
Triassic (T

Distributio
the Lias Gr
Slyne and E

                      
                         

e J1 sequence
on that follow
009; Hesselbo

of Ireland, as w
Jurassic) def

it does in offs
of the definiti

xpression: Th
Top Penarth) s

on and lithos
roup (base of 
Erris basins). 

                          
                         

e in offshore 
ws a world-wid
o et al., 2004)
well as in ons
fines the base
shore Ireland.
ion of the base

he base of the
eismic horizo

stratigraphica
f the Caragh F

                         
                          

Ireland.  This
de sea level fa
).  This transg
shore UK sect
e of the Lias 
  This is the 
e of the Jurass

e J1 sequence
n, that is reco

al developme
Formation in th

                         
                

Th

s level in ons
all in the latest
gressive event
tions, for exam
Group and th
approximate 
sic above).  

e as recognis
gnised in the 

ent:  The sequ
he Fastnet-No

                         

he Standard Stra

shore Britain 
t Triassic (Rh
t is well displa
mple in south 
he top of the 
level for the 

ed in the wel
Erris, Slyne, P

uence is wides
orth Celtic Sea

                          

atigraphic Nom

is associated 
haetian) (Halla
ayed in severa
west Britain.
Langport Me
newly define

ll data (top o
Porcupine, Fa

spread in offsh
a basins; and 

                         

menclature of off

with the wel
am & Wignall
al offshore Ire
  In onshore U

ember (White 
d base of the

of the Penarth
astnet and Nor

hore Ireland a
base of the C

                         

ffshore Ireland;

l-documented
l, 1997; Hilleb
eland wells, b
UK, the base 
Lias) of the 

e Jurassic syst

h Group) matc
rth Celtic Sea

and falls at the
Conn Formatio

                         

; An Integrated 

Page D

d marine 
brandt & 
both east 
J1 MFS 
Penarth 

tem (see 

ches the 
basins.  

e base of 
on in the 

       

Biostratigraph

D.6- 8 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 3.  Hettangi

                          
                         

ian-Bajocian 

                         
                          

well sequenc

Stage

LAT E
BAJOCIAN

E
A

R
LY

 B
AJ

O
C

IA
N

LA
TE

 A
A

LE
N

IA
N

 - 
M

ID
D

LE
E

A
R

LY
 A

A
LE

N
IA

N
 -

LA
TE

 T
O

AR
C

IA
N

E
A

R
LY

 T
O

A
R

C
IA

N
LA

TE
P

LI
E

N
S

B
A

C
H

IA
N

LA
TE

 P
LI

E
N

S
B

A
C

H
IA

N
 - 

E
A

R
LY

EARLY

LA
TE

S
IN

E
M

U
R

IA
N

EA
R

LY
H

E
TT

AN
G

IA
N

Gro

B
EA

R
A

K
IT

E
LI

A
S

PE
N

A
R

TH

MER
MUDS

                         
                

Th

ce correlation 

18/2
0 150API

GR
Depth
MD (m)

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

oup

B
EA

R
A

K
IT

E
LI

A
S

PE
N

A
R

TH

RCIA
STONE

Formation

M
IN

A
R

D703

K
ES

TR
EL

1991.5

H
A

R
R

IE
R

2167.5

D
U

N
 C

A
A

N
SH

A
LE

2556

W
H

IT
B

Y 
M

U
D

ST
O

N
E

2651

PA
B

A
Y 

SH
A

LE

2868.5

IN
A

G
H

3301

M
EE

LA
G

H

3376.5

C
O

N
N3861.5

LILSTOCK
3907

W ESTBURY
3934

CURRACH
3938

Member

KINGFISHER
LIMESTONE

W
R

EN
SK

YL
A

R
K

SP
A

R
R

O
W

R
O

B
IN

D
U

N
N

O
C

K
D

ER
G

R
EE

A
LL

U
A

B
A

R
N

A
H

A
LL

IA
A

R
D

R
A

PO
U

LN
A

M
U

C
K

A
D

O
O

N

INNISCARRA

H
O

LL
Y

W
O

O
D

G
LE

N
N

A
U

N
A

R
R

O
O

LA
C

K
A

G
H

EA
SK

Y
EM

O
M

U
LL

A
G

H
M

O
A

N
M

O
R

E

LANGPORT

COTHAM

                         

he Standard Stra

from North C

20-1
Casing
Point

13 3/8"

Depth
MD (ft)

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100

8200

8300

8400

8500

8600

8700

8800

8900

9000

9100

9200

9300

9400

9500

9600

9700

9800

9900

10000

10100

10200

10300

10400

10500

10600

10700

10800

10900

11000

11100

11200

11300

11400

11500

11600

11700

11800

11900

12000

12100

12200

12300

12400

12500

12600

12700

12800

12900

Lithology

140 20µs/ft
DT

Sequen

J26

J24

J22

J18

J17

J16

J14

J13

J12

J6

J4

J2-J

J1
TRi3

TRi2

                          

atigraphic Nom

Celtic Sea to F

M
EE

LA
G

H

J1

J4

J3
J1

3
J1

4
J1

7
J2

2

CA
RA

G
H

CO
NN

CU
RR

AN
G

LE
NB

IN
AG

H

LE
AN

E

PA
BAY 

SH
ALE

W
HI

TB
Y 

M
UD

ST
O

NE

LI
AS

J1
2

J6

J1
8

nce

6

4

2

8

7

6

4

3

2

6

4

J3

30

20

M
EE

LA
G

H

KITE

J1

J4

J3
J1

3
J1

4
J1

7
J2

2

CA
RA

G
H

CO
NN

CU
RR

AN
G

LE
NB

IN
AG

H

LE
AN

E

PA
BAY 

SH
ALE

W
HI

TB
Y 

M
UD

ST
O

NE

LI
AS

J1
2

J6

J1
8

                         

menclature of off

Fastnet to Sly

J1
6

RA
NE

LE
NB

EG
NE

0

Group

W
EA

LD
EN

LI
A

S

PENARTH

MERCIA
MUDSTONE

Formation

C
A

R
P

1195

TA
C

U
M

SH
IN

1341

W
H

IT
B

Y 
M

U
D

ST
O

N
E

1497.5

PA
B

A
Y 

SH
A

LE

1938.5

G
LE

N
B

EG

2144

C
U

R
R

A
N

E

2401

?

LE
A

N
E

2460

?

CARAGH

2692

LILSTOCK2728.5

WESTBURY2744.5

BLUE ANCHOR
2747

Member

H
O

LA
U

N
W

H
IT

EW
O

O
D

?
ROOSKY

?

URAGH

CORFAD

EM
Y

N
A

D
R

EE
G

EE
L

A
TH

R
Y

EF
FE

R
N

A
N

?

LO
U

G
H

A
U

N

53

44

35

26

17

54

45

36

27

18

55

46

37

28

19

18/20-1

Stage

A
A

LE
N

IA
N

 - 
LA

TE
 T

O
A

R
C

IA
N

E
A

R
LY

 T
O

A
R

C
IA

N
LA

TE
P

LI
EN

S
B

AC
H

IA
N

LA
TE

 S
IN

EM
U

R
IA

N
EA

R
LI

ES
T 

LA
TE

 
- E

AR
LY

SI
N

EM
U

R
IA

N

EA
R

LY
SI

N
E

M
U

R
IA

N
EA

R
LI

ES
T 

SI
N

EM
U

R
IA

N
 -

LA
TE

ST
 H

ET
TA

N
G

IA
N

H
E

TT
A

N
G

IA
N

EA
R

LI
ES

T
H

ET
TA

N
G

IA
N

RHAET IAN

J1
6

RA
NE

LE
NB

EG
NE

                         

ffshore Ireland;

yne basins.

56/21-1
Depth
MD (ft)

4200

4300

4400

4500

4600

4700

4800

4900

5000

5100

5200

5300

5400

5500

5600

5700

5800

5900

6000

6100

6200

6300

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100

8200

8300

8400

8500

8600

8700

8800

8900

9000

240

Casing
Point

150API
GR

Depth
MD (m)

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

Lithology

56

47

38

20

57

48

21

58

49 50

41

50/3-150/3-3

56/21-1

0 20 40

km

                         

; An Integrated 

Page D

LIAS
J4

J13
J14

J16

J17
J22

G
LEN

BEG

PABAY SHA

W
HITBY M

UDSTO
J12

J6

J18

40µs/ft
DT

Sequence

J22

J18

J17

?

J16

?

J13

J12

J6

J4

J3

J2

J1

51

42

33

1

0 60 80

LIAS
J4

J13
J14

J16

J17
J22

G
LEN

BEG

PABAY SHA

W
HITBY M

UDSTO

EAG

J12
J6

J18

       

Biostratigraph

D.6- 9 

TACUM
SHIN

G
HALE

STO
NE

J12

Group

F

H
O

O
K

F

EA
G

LE
LI

A
S

Format

F

B
A

G
IN

B
U

N

594.5

F

SP
A

R
R

O
W

H
A

W
K

880

TA
C

U
M

SH
IN

1243.5

W
H

IT
B

Y 
M

U
D

ST
O

N
E

1516.5

P
A

B
A

Y 
SH

A
LE

1798

G
LE

N
B

EG

2446

2

Stage

KIMMERIDGIAN

E
A

R
LY

 B
A

JO
C

IA
N

A
A

LE
N

IA
N

 - 
TO

A
R

C
IA

N
LA

TE
 P

LI
EN

S
BA

C
H

IA
N

LA
TE

 S
IN

E
M

U
R

IA
N

TACUM
SHIN

G
HALE

STO
NE

GLE

J12

hic, Lithostratig

50/3-1
Depth
MD (f t)

2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600

4700

4800

4900

5000

5100

5200

5300

5400

5500

5600

5700

5800

5900

6000

6100

6200

6300

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100

8200

8300

8400

8500

8600

8700

8800

0 150API
GR

Depth
MD (m)

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

Lithoion

704.8

Member

"50/3-1
LIMESTONE"

H
O

LA
U

N
W

H
IT

EW
O

O
D

LO
U

G
H

B
A

U
N

SA
N

D
ST

O
N

E

graphic & Seque

J1
2

140 40µs/f t
DT

ology Casing
Point

13 3/8"

Sequence

J24

J22

J18

J17

J16

J14

J13

J12

J6

J4

J1
2

ence Stratigrap
J4

J1
3

G
LE

NB
EG

J6

Stag

EA
R

LY
PL

IE
N

SB
AC

H
IA

N
LA

TE
S

IN
E

M
U

R
IA

N
E

A
R

LI
E

S
T 

LA
TE

S
IN

E
M

U
R

IA
N

E
A

R
LY

E
A

R
LI

E
S

T 
S

IN
E

M
U

R
IA

N
 -

LA
TE

S
T

H
E

TT
A

N
G

IA
N

H
ET

TA
N

G
IA

N

RHAET

J4

J1
3

G
LE

NB
EG

J6

phic Framework

5
0 150API

GR
Group

LI
A

S

PENARTH

M
ER

C
IA

M
U

D
ST

O
N

E

Formation

PA
B

A
Y

SH
A

LE

221

G
LE

N
B

EG

363

C
U

R
R

A
N

E

917.75

B
LU

E 
LI

A
S

1037

CARAGH
1124

LILSTOCK1146.5

WESTBURY1155.5

BLUE ANCHOR
1158

C
R

A
N

N
Ó

G

1174

1250

Member

LO
U

G
H

B
A

U
N

 S
A

N
D

ST
O

N
E

LANGPORT

COTHAM

ge

PL
IE

N
SB

AC
H

IA
N

LA
TE

 S
IN

E
M

U
R

IA
N

S
IN

E
M

U
R

IA
N

 - 
E

A
R

LY
LA

TE
S

T 
H

E
TT

A
N

G
IA

N

T IAN

k 

50/3-3
Depth
MD (ft)

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

140 4µs/ft
DT

Depth
MD (m)

300

400

500

600

700

800

900

1000

1100

1200

Lithology Casing
Point

20"

13 3/8"

LOWER 

 

40

Sequence

J13

J12

J6

J4

J3

J2

J1

TRi30

TRi20

– MIDDLLE JURASSSIC 



 
               
                     
 

J2 SEQUE

Age. Early

Well defin
peak which
Slyne and 
from the S
(see Figure

Remarks. 
common o
which span
MFS is con
floods are 
base J18 le

The J02 se
sequence a
demonstrab
used by the
as well as 
sequence, t

Hesselbo &
surface in 
interpreted
transgressi
same even
Fennoscan
Sweden, te

Within the
Leane Form
fully marin
within offs
Hesselbo &
depositiona

Distributio
western (S
is represen
the latter ar
and Gill fo

On a broad
Partington,

 

 

 

                      
                         

ENCE 

y Jurassic, Het

nition of basa
h occurs withi
Erris basins, i
lyne and Erris
e D.6. 3 in wh

 On microfau
ccurrence of R
ns the upper p
nsidered to fa
diagnostic of 

evel, see below

equence of P
and a restricte
bly regional M
em to define a
offshore Irela
to justify the r

& Jenkyns (19
onshore UK s

d here.  De Gr
on of their 2n

nt has been r
dian Border Z

ermed the “mf

e J2 sequence,
mation (Fastn
ne sediments (
shore Ireland.
& Jenkyns (19
al sequence bo

on and lithos
lyne, Erris an

nted lithostrati
rea by the upp

ormations).  

der scale, the
, in prep.).  

                          
                         

ttangian.   

al boundary. 
in the Caragh 
in the basal pa
s basins, and m
hich the MFS 

unal data, the 
R? planiconv
part of the Pla

all within the L
f many transgr
w).   

artington, Co
ed J2 sequenc
MFS that was
a formal seque
and, to confirm
recognition of

998), Hesselb
successions, r
raciansky, Jac
nd Order Cycl
recognised by
Zone area an
fs He2”.   

, the upwards
net and Celtic 
(Caragh Form
  This may c

998) in UK on
oundary.  

stratigraphic
nd Porcupine b
graphically by
per part of the

e sequence is 

                         
                          

 In offshore 
Formation in

art of the Lias
many wells in
is also well ca

base J2 MFS
vexa, which is
anorbis Zone 
Liasicus Zone
ressive units i

opestake et al
e.  The subdiv
s mentioned b
ence subdivisi
m the regional
f an additional

bo (2008) sugg
recognised als
quin et al. (19
le 4a and 3rd O

y Nielsen (20
nd by Barth e

s lithostratigra
Sea basins) a

mation) sugges
correlate with 
nshore succes

al developme
basins) and ea
y the upper pa

e Caragh Form

present in th

                         
                

Th

Ireland the ba
n the Fastnet-N
s Group.  Thi
n the Fastnet a
alibrated biost

S is located w
s a bioevent th

to lower Lias
e on the basis 
in the British 

l. (1993) is su
vision of the 

by Partington,
ion.  There is 
l developmen
l sequence, J1

gested the pre
so in South W
998) and De G
Order Cycle H

003) in the H
et al. (2018) w

aphic transitio
and of the Me
sts a regressiv
the mid Ang

sions in Glam

ent.  The sequ
astern offshore
art of the Conn

mation and low

e North Sea B

                         

he Standard Stra

ase of the seq
North Celtic S
s feature is w
and North Cel
tratigraphicall

within the IFJ1
hat is also ass
sicus Zone in
of this macro
Jurassic (ano

ubdivided by 
former J02 se
, Copestake e
now sufficien
t of this addit
.   

esence of a m
Wales (Sheppar

Graciansky, D
He2 in the Par

Hettangian (Fj
within the Li

on to less than
eelagh Forma
ve change (ba
gulata Zone re
morgan (South

uence is wide
e (Fastnet and
n Formation a

wer part of the

Basin, as wel

                          

atigraphic Nom

quence is plac
Sea basins and

well displayed 
ltic Sea basin
ly). 

1 biozone.  Th
sociated with 
n onshore UK 
ofaunal calibra
other being the

Copestake &
equence is ba

et al. (1993) a
nt evidence in 
tional MFS, w

mid Liasicus Z
rd, 2006), tha

Dardeau et al. 
ris Basin and 
jerritslev Form
asicus Zone i

n fully marine
ation (Porcupi
asinward shift 
egression (rel
h Wales) and 

espread in off
d Celtic Sea b
and lower part
e Leane Forma

ll as in northe

                         

menclature of off

ced at a distin
d within the C
in the 18/20-
s (for instance

he latter bioz
the base J2 in
ammonite-da

ation.  Such ro
e abundance o

& Partington (
ased on the fo
as the “Liasicu
onshore and o

within the orig

Zone candidat
at is equivalen

(1998) recogn
in Dorset, so

mation) of th
in Germany, 

e sedimentatio
ine, Slyne and
of facies) tha

lative sea leve
Somerset.  Th

fshore Ireland
basins) areas.  
t of the Meela
ation (and age

ern onshore E

                         

ffshore Ireland;

nctive gamma
Conn Formatio
1 and 19/11-1
e 56/21-1 and

one is defined
n onshore Bri
ated sections. 
obertinid foram
of Reinholdell

(in prep.) into
rmal recognit
us” MFS, tho
offshore UK s

ginally designa

te maximum f
nt to the base
nised this as t
uthern Englan

he Danish Ba
Poland and s

on, at the bas
d Erris basins
at is quite wid
el fall) interpr
his may equat

d and is prove
In the former

agh Formation
e equivalent B

Europe (Cope

                         

; An Integrated 

Page D

a ray log 
on in the 
1A wells 
d 50/3-3) 

d on the 
itain and 
 The J2 

minifera 
la at the 

o the J1 
tion of a 
ough not 
sections, 
ated J02 

flooding 
J2 MFS 
the peak 
nd.  The 
asin and 
southern 

se of the 
), above 

despread 
reted by 
te with a 

en in the 
r area, it 
n, and in 

Blue Lias 

estake & 

       

Biostratigraph

D.6- 10 

J3 SEQU

Age. Early

Well defi
above the
and is typ
transgress
Fastnet Ba

To the no
of J3 falls
wells or a

In the Sly
well), how
3) and it i
marine os
age is seen
this well l
the J3 seq
This is ex

Remarks

Kessler &
the Hettan
with this p

In some a
such as F
Currane/L
overlies a 

The J3 seq
Sea Basin

Seismic e
Fastnet Ba
a short di
D.6. 4).  

Distribut
equates to
interpreted
interpretat
facies of t

hic, Lithostratig

UENCE 

y Jurassic, lat

inition of bas
e base of the C
pically placed
sion and flood
asin and south

orth of this are
s in the lower
age equivalent

yne Basin, the 
wever, where 
is often not po
stracod assemb
n near the top
location which
quence is pick
xpressed as a g

s.  The base of

& Sachs (1995
ngian Limesto
placement and

areas, there is 
Fastnet Basin

Leane formati
a thin, truncate

quence equate
n and onshore 

expression. T
asins, falls clo
istance below 

tion and litho
o the Currane
d to fall wit

ation tentative
the Meelagh F

graphic & Seque

test Hettangian

al boundary.
Currane Form
d at a gamma
ding of the tra
hern part of th

ea, beyond the
part of the C

t Gill Formatio

base of the J3
it falls within

ossible in this 
blage (K. tran

p of the Meela
h is used to he
ed at the base

gamma ray log

f the sequence

5) reported a m
one (base of t
d identifies thi

evidence for 
n well 56/26
onal boundar

ed Blue Lias s

es to the lowe
UK areas.  

he Hettangian
ose to the base
the high gam

ostratigraphic
Formation an

thin the Mee
.  In this area 

Formation. 

ence Stratigrap

n-Early Sinem

. In the Fastne
mation, above 
a ray log peak
ransitional ma
he North Celti

e depositional 
Currane Forma
on (UK 103/2

3 sequence is i
n this formatio
area to separa
nslucens and c
agh Formation
elp identify th
e of a clayston
g peak. 

e falls in the up

maximum flo
their Sequence
is as the base 

the presence 
-2, in which

ry.  A correla
section.  

er part of the J

n (Top Leane)
e of the J3 seq

mma log mark

cal developm
nd lower part
elagh Format
a it is not poss

phic Framework

murian. 

et-North Celti
the top of the
k considered 

arine Leane Fo
c Sea Basin.   

limit of the L
ation, above th
-1) (see Figur

interpreted to 
on is very unc
ate the J3 from
common O. a

n.  This assemb
e base J3 sequ

ne-sandstone s

ppermost Hett

oding surface
e 1, equating 
J3 MFS.   

of an unconfo
wireline log

ative break is 

J04 sequence 

) seismic hori
quence, appea
er that define

ent. The sequ
t of the Glenb
ion, however
sible to separa

k 

ic Sea basins, 
e Leane Form

to equate to 
ormation by t
 

Leane Formati
he Blue Lias 
re D.6. 36 sho

fall within th
certain due to 
m the J2 seque
aspinata), prov
blage is unusu
uence maximu
succession, wi

ttangian, most

e in the North
to the top of 

formity at the 
g correlation 
also seen in 

of Partington,

izon, recognis
aring to tie to 
es the base of 

uence is presen
beg Formation
r, the develo
ate the J2 and

LOWER 

the base of th
ation limeston
a maximum 
the more open

ion, where ful
Formation, as
owing correlat

e Meelagh Fo
the generally 
nce.  One exc
ving an earlie
ual in this area
um flooding s
ithin which th

likely the An

Celtic Sea B
the Leane Fo

base of the se
suggests mi
the 50/12-3 w

, Copestake et

sed in the Nor
the top of the 
the sequence 

nt in the Fastn
n.  In the Slyn
opment of ma
d J3 sequences

– MIDDL

he J3 sequenc
nes (for exam
flooding surf

en marine Cur

lly marine fac
s in the 50/3-3
tion of 103/2-

ormation (for e
non-marine f

ception is the 2
est Sinemurian
a and indicate
surface.  In the
he latter ostrac

ngulata Zone. 

Basin (offshore
ormation).  Th

equence.  Thi
issing section
well, where t

t al. (1993), r

rth Celtic Sea
 limestones of

e (see seismic 

net, North Cel
ne and Erris b
arginal marin
s as they fall 

LE JURAS

ce falls a short
mple, the 56/21
face.  It repre
rrane Formati

cies is present,
3, 50/12-3 and
1 and 50/10-1

example in the
facies (see Fig
27/5-1 well, in
n (to latest He
s a marine inf
e latter well th
cod assemblag

e Ireland) at t
he current stud

s is suggested
n at this leve
he Currane F

ecognised in t

, South Celtic
f the Leane Fo
tie to 49/29-1

ltic Sea basins
basins, the seq
ne facies ren
within the no

SSIC 

t distance 
1-1 well), 
esents the 
ion in the 

, the base 
d 41/30-1 
1).  

e 18/20-1 
gure D.6. 
n which a 
ettangian) 
fluence at 
he base of 
ge occurs.  

the top of 
dy agrees 

d in wells 
el, at the 
Formation 

the North 

c Sea and 
ormation, 
1, Figure 

s where it 
quence is 

nders this 
on-marine 



 
               
                     
 

 

Figure D.6

                      
                         

6. 4.  Triassic-

                          
                         

-Lower Juras

                         
                          

ssic seismic se

                         
                

Th

equences, 49/2

                         

he Standard Stra

/29-1, 49/30-1 

                          

atigraphic Nom

and UK 93/2

                         

menclature of off

2-1 wells, Sout

                         

ffshore Ireland;

th Celtic Sea B

                         

; An Integrated 

Page D

Basin. 2D sei

       

Biostratigraph

D.6- 11 

ismic line MP

hic, Lithostratig

PCR-84-21Rec

graphic & Seque

con. 

ence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

 

                      
                         

6. 5.  Lower-M

                          
                         

Middle Jurass

                         
                          

sic seismic seq

                         
                

Th

quences, 49/9-

                         

he Standard Stra

-1 well, North

                          

atigraphic Nom

h Celtic Sea B

                         

menclature of off

Basin. 2D seis

                         

ffshore Ireland;

smic line MIL

                         

; An Integrated 

Page D

L-90-050. 

       

Biostratigraph

D.6- 12 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

 

Figure D.6

                      
                         

6. 6.  Lower J

                          
                         

Jurassic seism

                         
                          

mic sequences 

                         
                

Th

tied to the 55/

                         

he Standard Stra

5/30-1 and 56/

                          

atigraphic Nom

/21-1 wells, F

                         

menclature of off

Fastnet Basin. 

                         

ffshore Ireland;

Arbitrary lin

                         

; An Integrated 

Page D

ne comprises M

       

Biostratigraph

D.6- 13 

MPCR-84-06_

hic, Lithostratig

_4-5-6MigRe

graphic & Seque

con and MPC

ence Stratigrap

CR-84-06/3Re

phic Framework

econ. 

k 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

J4 SEQUE

Age. Early

Well defin
Glenbeg F
Member (N
typically pl

In west of 
Meelagh F
anhydrite/g
defined on
hettangiana
in the 27/1

Remarks. 
authors rec
of the pres
sequence o
the base of
chronozone

There is ev
is seems th
the Hollyw

The lower 
Member o
interpreted

There is wi
Zone.  Th
Charmouth
the Clevela
(and assoc
Buchem &
within the 
Charmouth
Semicostat
flooding/tr
Mountains 

Distributio
and North 
Member.  
Member) in

J6 SEQUE

Age: Early

Well defin
Late Sinem

                      
                         

ENCE 

y Jurassic, Earl

nition of basa
Formation and
North Celtic 
laced at a gam

Ireland basins
Formation.  H
gypsum) to sh
n the upwar
a) to marine a
3-1A well, wi

The J4 seque
cognised the p
sence of this 
of the latter au
f an intra Low
e level (see di

vidence of a st
hat Late Sinem
wood Member 

part of the L
of the Glenbe
d in the current

idespread evid
his correspond
h Mudstone Fo
and Basin, an
ciated hiatal s

& Knox, 1998)
Semicostatum

h Mudstone F
tum Zone i
ansgression, 
area).   

on and lithos
Celtic Sea b

The sequence
n the Slyne an

ENCE 

y Jurassic, Late

nition of basa
murian, where

                          
                         

ly-Late Sinem

al boundary.
d within the 
Sea Basin) w

mma ray log p

s, such as Sly
Here, the inte
hallow marine
rds change f
assemblages (
ithin the Holly

ence equates 
presence of an
MFS in offsh

uthors into J3 a
wer Sinemuri
iscussion belo

tratigraphic br
murian J4 sequ
of the Meelag

LJ3 sequence 
eg Formation 
t study.   

dence from on
ds closely to 
ormation, Sha

nd at the base
surface) in M
).  De Gracian

m Zone, which
ormation, Sha
in Germany,
the shoreline 

stratigraphica
asins, falling 

e is interpreted
nd Erris basin

e Sinemurian.

l boundary: T
 there is clear

                         
                          

murian. 

. In the Fastn
Gara Sandsto

where present
eak and assoc

yne and Erris, 
erpreted MFS
e deposition; 
from non-ma
as in the 27/4
ywood Memb

to the upper 
n additional ca
hore Ireland, 
and J4 sequen
an MFS, and

ow).   

reak in some 
uence section
gh Formation.

of Ewins & 
in the new 

nshore Europe
the high gam

ales-with-Beef
e of the Pabay

Morvern and th
nsky, Jacquin 
h they also equ
ales-with-Bee
 Poland an
advanced fo

al developme
within the lo

d to fall withi
s.  

.   

The base of th
r evidence of 

                         
                

Th

net-North Cel
one Member 
t, at significan
ciated reductio

the base of J4
S represents t
this is reflect

arine dominat
4-1 well).  At t
er of the Mee

part of the J
andidate MFS
in the presen

nces in this stu
d is considered

wells at the b
n overlies intra
.  

Shannon (19
stratigraphy d

ean sections o
mma event (a
f/top Blue Lia
y Shale Forma
he Inner Heb
et al. (1998) 

uate with the 
f in Dorset.  B

nd southern 
or about 500 

ent.  The sequ
ower part of 
in the upper p

he sequence is
transgression

                         

he Standard Stra

ltic Sea basin
(Fastnet Bas

nt claystone b
on in sonic vel

4 falls within 
the upwards 
ted in the cha
ted ostracod 
the same leve
lagh Formatio

J04 sequence 
S within their 
nt study, allow
udy.  The base
d to be equiv

base of the J4 
a Early Sinem

95) in the Fa
defined herein

of a major tran
and associated
as Formation i
ation/top Blue

brides (Wester
place the pea
boundary betw
Barth et al. (2
Sweden.  
km in Polan

uence is prese
the Gara San
part of the Me

s placed at a h
.  This is seen

                          

atigraphic Nom

ns, the base o
sin) and age 
breaks within
locity.   

the upper par
change from 

ange from the
associations

l is seen the u
on.   

of Partington
J04 sequence

ws the confir
e of the modif

valent to an in

sequence, for
murian aged se

astnet Basin, 
n, correlates 

nsgression (ca
d hiatal surfa
in Dorset, Sou
e Lias Format
rn Scotland) 
ak transgressio
ween the Blue
2018) recogni
These autho

nd (from Kam

ent within the
ndstone Memb
eelagh Forma

high gamma cl
n in wells acro

                         

menclature of off

f the J4 sequ
equivalent L

n these sands

rt of the Holly
non-marine 

e IOJ2 to the 
s (including 
upsection inco

n, Copestake 
e in some area
rmation of the
fied J4 sequen
ntra Semicosta

r instance in th
ection (J3 seq

equating with
with the J4 

andidate MFS)
ace) seen clos
uthern England
tion/top Broa
(Hesselbo & 
on of their Se
e Lias Format
sed the equiv

ors calculate
mień Pomorsk

 Glenbeg For
ber and the L
ation (upper p

laystone withi
oss the offsho

                         

ffshore Ireland;

uence falls wi
Loughbaun Sa

tone package

ywood Membe
sediments (in
IOJ3 biozone
common Da

oming of dinoc

et al. (1993).
as.  The identi
e splitting of 

nce is revised t
atum Zone am

he 27/4-1 wel
quence), but al

h the Gara Sa
and J6 seque

) in the Semic
se to the base
d, at the same

adford Beds b
Jenkyns, 199

econd Order C
tion and the ov

valent MFS wi
d that durin

ki to the Hol

rmation in the
Loughbaun Sa
part of the Ho

in the section
ore Ireland reg

                         

; An Integrated 

Page D

ithin the 
andstone 
es.  It is 

er of the 
ncluding 
e, that is 
arwinula 
cysts, as 

.  These 
ification 

f the J04 
to fall at 
mmonite 

ll.  Here, 
ll within 

andstone 
ences as 

costatum 
e of the 

e level in 
boundary 
98; Van 
Cycle 4a 
verlying 
ithin the 
ng this 
ly Cross 

e Fastnet 
andstone 
ollywood 

dated as 
gion.  In 

       

Biostratigraph

D.6- 14 

the west o
high gam
significan
marginal m
contains t

An equiva
Sea basin
50/3-1 and

Remarks
recognised
Sinemuria
the same l
1 and 50/
evaluation

The uppe
Member 
interpreted

The acme
see Partin
interpreted
(Riding et

The base 
sections, f
regarded 
flooding e
water mud

In the Par
within Se
bed conta
MFS in th
Germany,

Distribut
Formation
Loughbau

J12 SEQU

Age.  Earl

Well def
Formation
27/4-1Z a
terminated
Glenbeg F
3.  

The Neask
Formation
surface at

hic, Lithostratig

of Ireland are
mma ray clays
nt transgressio
marine sedim
the L. variabil

alent high gam
ns.  In this are
d 50/3-3 wells

s:  The base 
d in the Nort
an Sandstone”
level as by Ke
/3-3 wells (se
n. 

er part of the 
of the Glenb
d in the curren

e of the dinocy
ngton, Copesta
d to correspo
t al., 2013), w

J6 maximum 
for example i
as being a se
event at a slig
dstones overli

ris Basin, De 
econd Order C
aining phosph
the UK onsho
, Zimmermann

tion and lith
n in the Fastn
un Sandstone M

UENCE 

ly Jurassic, La

finition of ba
n) within the b
and 18/25-1 w
d deposition o
Formation) an

kin Member i
n is fully mar
t this level wa

graphic & Seque

ea, for instanc
stone at the b
n, with the se
ents (of the M
le acme (for ex

mma clayston
ea, the base of
s (see Figure 

J6 MFS equa
th Celtic Sea 
”, here named 
essler & Sachs
e above).  Th

LJ3 sequence
beg Formation
nt study.   

yst L. variabil
ake et al., 199
nd to a phase

which is consis

flooding surf
in the Yorksh
econd order cy
htly different 
ie silty and san

Graciansky, J
Cycle 4b, sequ
hate and glauc
ore succession
n et al. (2015)

hostratigraph
net and North
Member.  The

atest Sinemuri

asal boundar
basal clayston
wells).  In the
of the Gara Sa
nd is represent

is interpreted 
rine, represen
as also noted b

ence Stratigrap

ce in the Slyn
base of the In
ediments conta
Meelagh Form

xample in the

ne is present a
f J6 occurs be
D.6. 3).   

ates to the in
Basin, which

d the Loughbau
s (1995), that 

he upper part 

e of Ewins &
n in the new 

le is widespre
93) that can b
e of regional 
stent with the 

face may corr
hire and Dorse
ycle boundary
level, in the O

ndy deposits i

Jacquin et al.
uence Si3 MF
conite, which 
n which those
) place their S

hical develop
h Celtic Sea b
e sequence eq

rian-earliest Ea

ry.  The bas
ne (Poulnamuc
e North Celtic
andstone Mem
ted by a high 

to be of estua
nting a signifi
by Melvin (20

phic Framework

e Basin wells
nniscarra Mem
aining the inte
ation) in this r
27/13-1A and

t the base of t
eneath the upp

ntra Late Sine
h defines the 
un Sandstone 
is below the u
of Kessler & 

& Shannon (19
stratigraphy 

ead in onshore
e tied to the O
sea level rise
recognition of

relate with tha
et areas, by H
y by these au
Obtusum Zon
in the basin an

 (1998) have 
S), based on w
is placed in 

e authors plac
Sin2 MFS with

ment:  The 
basins, represe
uates to the In

arly Pliensbac

se J12 floods
ck Member) o
c Sea and Fas
mber and the c

gamma clays

arine to shallo
icant (maximu
009) and Seric

k 

s (for exampl
mber (Inagh F
erpreted MFS 
region.  This h
d 27/5-1 Slyn

the sequence 
per sandstone

emurian mari
base of their
Member, in t

upper main sa
 Sachs’ Sequ

995) in the F
defined here

e and offshore
Oxynotum an
e associated w
f the base J6 a

at identified a
Hesselbo & Je
uthors.  Van B
ne in the Cleve
nd Frodingham

identified a m
wireline log d
the Obtusum 

ce at the base
hin the Obtusu

sequence is 
enting the upp
nagh Formatio

chian.   

s the deposit
of the Pabay S
stnet basins, t
coeval Loughb
stone (for inst

ow marine ori
mum) flooding

ca Energy (20

LOWER 

e 18/20-2, 18
Formation).  
being of fully

high gamma c
e Basin wells)

in the Fastnet
e of the Lough

ne flooding s
r Sequence 2
that area.  In t
andstone of th
ence 2 is sepa

Fastnet Basin,
ein, correlates

e Europe (incl
d Obtusum Z

with a probabl
as a regional f

t the base of t
enkyns (1998)
Buchem & Kn
eland Basin an
m Ironstone on

maximum floo
data, associate

Zone.  This 
e of the overly
um Zone.  

present with
per part of th
on in the Slyne

ion of the N
Shale Formatio
the flooding s
baun Sandston
ance in 50/3-

gin, while the
event.  The 

009) at the Ne

– MIDDL

8/25-1), this fl
This correspo

y marine origi
claystone at th
).  

t, North Celtic
hbaun Sandsto

surface of Ke
.  Sequence 2
this study, the

he Loughbaun 
arated into th

, equating wit
s with the J4

luding wells in
Zones.  This ac
le climatic ch
flooding event

the Oxynotum
).  This region

Knox (1998) in
nd north Linc
n the Market W

oding surface
ed with the de
is slightly ea

lying Oxynotu

hin the upper
he Gara Sands
e and Erris ba

Neaskin Sand
on in the Slyn
surface at the
ne Member (i
1 and 50/3-3 

e basal claysto
development

easkin Membe

LE JURAS

looding level 
onds with the
in, transgressin
he base of the 

c Sea and Sou
one Member, 

essler & Sach
2 contains the
base of J6 is 
Sandstone in 
e J12 sequenc

th the Gara S
and J6 sequ

n the North S
cme bioevent 
hange (warmin
t.   

m Zone in ons
nal flooding s
nterpreted a b
olnshire, whe
Weighton Hig

e (“peak transg
evelopment of
rlier than the 
um Zone.  In 

part of the 
stone Member
asins. 

stone Membe
ne Basin area 
e base of the 
in the upper p
wells; see Fig

one of the Pab
t of a marine 
er/Pabay Shal

SSIC 

falls at a 
e level of 
ng across 
sequence 

uth Celtic 
as in the 

hs (1995) 
e “Upper 
placed at 
the 50/3-
ce in this 

Sandstone 
uences as 

Sea Basin; 
has been 

ng event) 

shore UK 
surface is 
basinwide 
ere deeper 
gh.  

gression” 
f a shaley 

apparent 
n northern 

Glenbeg 
er and the 

er (Inagh 
(as in the 
sequence 

part of the 
gure D.6. 

bay Shale 
flooding 

le contact 



 
               
                     
 
in the 27/4
reservoir s
interpreted
wireline lo
trough of lo

The base J
Subzone (P
with the up

Remarks. 
transgressiv
in the Nor
Denmark (
1998).  Th
West Europ
Oxfordshir
unconform
overstep pr
succession

Distributio
part of the
Pabay Shal
equating to

J13 SEQU

Age.  Early

Well defin
increase in
Formation)
of the sequ
above the b
an increase
rich claysto
of the J13 s

The base J
Jamesoni Z
the Fastnet
above the F

Remarks. 
subdivision

The base J
Sequence 3
in wells fr
gamma log
correlative 

The equiva
Subzone of

                      
                         

4-1Z well (B
sandstone in t
d to fall in the 
ogs, the bound
owered sonic 

J12 MFS occu
Partington, Co
pper part of th

 The base 
ve, onlapping

rth Viking Gr
(at the MFS12
is unconformi
pe and adjace
re, Humbersid

mity is clearly 
re-Oxynotum 
s suggests tha

on and lithos
e Glenbeg For
le Formation.

o the Poulnam

UENCE 

y Jurassic, ear

nition of basa
n sonic interva
) in the Slyne 
uence is taken
base of the Pa
e in algae (Tas
ones.  It shoul
sequence, intr

J13 MFS occu
Zone.  This ag
t and North C
FDO of L. var

 The sequen
n of the J12 se

J13 MFS cor
3 in the North
rom this area 
g peak is also 
with that in th

alent flooding
f the Jameson

                          
                         

andon Discov
this discovery
basal Poulnam

dary is expres
velocity, as se

urs within the
opestake et al

he IOJ3c subbi

J12 MFS, in
g character, an
raben, North 
2 of Nielsen, 2
ity appears to

ent areas by H
de and Warw
seen around
Zone sedimen

at this transgre

stratigraphic
rmation in the
  In the Slyne

muck Member 

rliest Early Pli

al boundary.
al transit time,

and Erris bas
n at an equiva
abay Shale Fo
smanites and P
ld be noted th
ra Early Pliens

urs within the 
ge dating is co
eltic Sea basin

riabile, definin

nce was defin
equence as pre

rrelates with 
h Celtic Sea Ba

(Kessler & S
recognised in

he Celtic Sea 

g surface has 
ni Zone (basal 

                         
                          

very).  This f
y.  Where th
muck Membe
ssed as a gam
een on severa

e Late Sinem
l., 1993).  Th
iozone and up

n occurring a
nd is the first m
Sea (Partingto
2003) and ons

o be related to
allam (1961, 
wickshire; se

d the margin o
nts (Donovan

essive event oc

al developme
e Fastnet and
e Basin, the se
and basal part

iensbachian-in

.  The base J
, which occurs
sins (for exam
alent promine
ormation, as se
Pterospermel

hat the base of
sbachian east 

earliest Early
onfirmed by th
ns, and the IO
ng the DM2C

ed by Charno
eviously defin

the "Top Sin
asin, offshore

Sachs, 1995, w
n the Llanbed
Basin.  

been recorde
Lower Pliens

                         
                

Th

flooding surfa
he Neaskin M
er claystone th

mma-sonic bow
l wells in Figu

murian, and is 
his age dating 
pper part of the

above an unc
main marine tr
on, Copestake
shore France 

o the latest Sin
1978) and can

ee Cope et a
of the Londo

n et al., 1979).
ccurs within t

ent.  The low
d North Celtic
equence falls 
t of the Ardra 

ntra Late Plien

J13 is placed 
s a short dista

mple in well 1
nt gamma ray
een in 50/3-1 
lla) in the 49/9
f the Pabay Sh
of Ireland tha

y Pliensbachia
he association 
OJ4 ostracod b
2 subzone in t

ock et al. (20
ned by Parting

nemurian Mar
 Ireland, and w
who illustrate

dr (Mochras F

ed in the Yor
sbachian) by H

                         

he Standard Stra

face provides 
Member is abs
hat overlies th
w boundary, w
ure D.6. 3.   

considered to
is confirmed

e IFJ2 biozon

conformity su
ransgression w
e et al., 1993
(MFS within 

nemurian majo
n be recognise
al., 1980a).  
on Platform, w
.  As indicated
the Aplanatum

wermost part o
c Sea basins a
entirely withi
Member.  

nsbachian.   

at a prominen
ance above the
8/20-1).  In th
y log peak an
and 50/3-3 (s

9-1 well, a pal
hale Formation
an it is west of

an and is inter
of the base of

biozone west 
these basins. 

001) in the no
gton, Copestak

rker" (marine
which is deve

ed the 50/3-1 
arm) Borehol

rkshire and H
Hesselbo & Je

                          

atigraphic Nom

the effective 
sent, as in we
e Adoon Mem
with a high ga

o equate to th
d by the assoc
e in the west o

urface in som
within the Dun
3).  The same
Si4 sequence
or transgressio
ed in onshore B

In southern 
where Rarico
d above, the a

m Subzone of t

of the sequenc
and ranges in
in the lower p

nt high gamm
e base of the A
he Fastnet and

nd associated 
see Figure D.6
lynological fe
n is taken at a
f Ireland (base

rpreted to fall 
f the sequence
of Ireland.  O

orthern North
ke et al. (1993

e flooding sur
eloped as a ma
and 50/3-3 w

le (Copestake 

Hebrides areas
enkyns (1998)

                         

menclature of off

top seal to t
ell 18/20-1, t
mber (of the In
amma ray log

he Raricostatu
ciation of the 
of Ireland.   

me areas, app
nlin Group (A
e event is als
e of De Gracia
on as recogni
Britain (as in 

England sec
statum Zone 
ammonite cali
the Raricostat

ce is present w
nto the lower 
part of the Pab

ma ray log m
Ardra Membe
d North Celtic
sonic interval
6. 3).  This le

eature often as
a slightly youn
e J12), intra La

within the Ta
e with the IOJ

On palynology

h Sea, Dunlin
3) in the North

rface), which
ajor gamma lo
wells).  An eq

& Johnson, 2

s (onshore UK
) and Van Buc

                         

ffshore Ireland;

the Neaskin M
the base J12 
nagh Formatio
g peak and as

um Zone, Ap
base of the s

pears to dem
Amundsen For
o present in o
ansky, Dardea
sed throughou
the Witney B
ctions, the b
sediments on

ibration from 
tum Zone.   

within the up
part of the ov
bay Shale For

marker, and as
er (of the Paba
c Sea basins, 
l transit time 
evel is associa
ssociated with
nger level, at 
ate Sinemuria

aylori Subzon
J5 ostracod bio
y data the surfa

n Group.  Thi
h Sea Basin.  

h defines the 
og peak and so
quivalent wire
2014) and is p

K) within the 
chem & Knox

                         

; An Integrated 

Page D

Member 
MFS is 

on).  On 
ssociated 

planatum 
sequence 

monstrate 
rmation) 
offshore 
au et al., 
ut North 

Borehole, 
base J12 
nlap and 
onshore 

ppermost 
verlying 
rmation, 

ssociated 
ay Shale 
the base 
increase 

ated with 
h organic 
the base 

an. 

ne of the 
ozone in 
face falls 

is was a 

base of 
onic low 
eline log 
probably 

Taylori 
x (1998), 

       

Biostratigraph

D.6- 15 

based larg
MFS in W

The basal
Greenland
lacustrine

Seismic e
the 49/9-1

Distribut
Formation
latter form

J14 SEQU

Age. Early

Well defi
interval tr
Member) 
Ireland ba
log featur

The base 
foraminife

The biost
sequence 
early part 

Remarks
lithostratig
magnitude
Ireland w
sequence)
unconform
unconform
unconform
and it is d
other well
break is r
unconform
Basin, alth

The base J
Sachs (19
3). 

In some w
the J16 se

The J14 g
Sea Basin
this basin
facies, na

hic, Lithostratig

gely on the de
Western Europ

l boundary of 
d by Surlyk &
e basin at the b

expression.  T
1 well), ties to

tion and lith
n in the Fastn
mation.  

UENCE 

y Jurassic, La

inition of ba
ransit time ma
as in well 18

asins, as in 50
re.  

J14 maximum
fera zone.  Thi

tratigraphy da
in the North S
of the Late P

s.  In offshore
graphic and w
e and is seen 

wells the brea
), 19/8-1 (whe
mably overlie
mity, for ins
mably upon th
drawn tentativ
ls in this area,
represented by
mity is visible
hough it is les

J14 MFS corr
995) within the

wells the deve
equence, can c

genetic stratig
n where it is w
n (for example
amely offshor

graphic & Seque

evelopment of
pe reported by 

the J13 seque
& Nygaard (2
base of the Pli

The Top Sinem
o the base of th

hostratigraph
et and North 

ate Pliensbach

sal boundary
aximum, with
8/20-1 and 27/
/3-1 (see Figu

m flooding su
is surface falls

ata overall fro
Sea and onsho
liensbachian. 

e Ireland ther
wireline logs u
over a wide a

ak is seen sev
ere the J16 se
s the J12 sequ
tance, in 48/

he Glenbeg Fo
ely at the base
, termed the in
y J16 section 

e on seismic da
ss clear in the 

relates with th
eir Sequence 

elopment of on
completely cut

graphic sequen
well developed
e Charnock e
re marine clay

ence Stratigrap

f an organic r
y Jacquin & De

ence correlates
2000), which 
iensbachian. 

murian (Top G
he J13 sequen

hical develop
Celtic Sea ba

hian.  

y.  The base 
hin the mid pa
/13-1A in the
ure D.6. 3).  T

urface is coin
s within the lo

om offshore I
ore UK, which
 

re is often an
units, and the 
area from the F
veral wells, s
equence, unco
uence).  In ma
/30-1 (North 
ormation, of S
e of the J14 s
ntra Pliensbac

n occurrinig ab
ata evaluated 
greater Corrib

he "Lower Plie
3 in the North

ne or more un
t out the J14 s

nce was origi
d within the D
et al., 2001). 
ystone.  The 

phic Framework

ich shale facie
e Graciansky 

s with the bas
is defined by

Glenbeg) seism
nce. 

ment.  The 
asins.  In the S

J14 MFS is 
art of the Pab
e Slyne Basin 
This boundary

cident with th
ower part of th

Ireland shows
h suggests a le

n unconformit
absence of bi

Fastnet and N
such as 27/4-
onformably ov
any wells the 

Celtic Sea 
Sinemurian ag
equence.  In t
hian unconfor
bove J12 sedi
by O’Sullivan
b Field area.  F

ensbachian Ev
h Celtic Sea B

nconformities 
sequence (as in

nally defined 
Dunlin Group.

This sequenc
sequence is a

k 

es at this leve
(1998) and D

se of the JG10
y these author

mic horizon, id

sequence eq
Slyne Basin, t

taken at the 
ay Shale Form
(see Figure 

y comprises a 

he top of the 
he DM3 palyn

s a precisely 
evel within th

ty developed 
iostratigraphic

North Celtic Se
-1 (where the
verlie the J13 
magnitude of
Basin), Low

ge.  It is very d
the Slyne Basi
rmity the “Ea
iments, omitt
n et al. (pers. 
Faults are trun

vent, possible 
Basin (as in 50

associated w
n the 56/21-1

by Partington
.  It has since 
ce seems to b
also present i

LOWER 

el.  It correlate
e Graciansky,

0 tectonostratig
rs at a major 

dentified in th

uates with th
the sequence e

gamma log m
mation in wes
D.6. 3, Figur
well-develope

IOJ7 ostracod
nology biozone

the same age
he lower part o

within the P
c zones.  This
ea basin to the
e J16 sequenc

sequence) an
f the break pre

wer Toarcian 
difficult to be 
in area, Serica
rly Pliensbach
ing the J14 s
comm., in pre
ncated by this

sequence bou
0/3-1, that is a

ith either the 
, 27/4-1 and 1

n, Copestake 
been recogni

be developed 
in offshore D

– MIDDL

es with the th
, Dardeau et a

graphic seque
r marine flood

he North Celti

he lower par
equates to the

maximum, wi
st of Ireland (
re D.6. 53) an
ed gamma-son

d biozone and
e.  

e as for the b
of the Margar

Pliensbachian,
s break is freq
e Slyne and E
ce unconform
nd 18/25-1 (w
events the acc
Whitby Mud
 sure at what 
a Energy, ope
hian Marker”.
sequence.  No
ep) from the c
s surface. 

undary (?)" hig
also illustrated

base of the J1
18/25-1 wells)

et al. (1993) 
ised by many 

in offshore I
Denmark and 

LE JURAS

ird order sequ
al. (1998). 

ence recognise
ding of the un

c Sea Basin (a

t of the Pab
e Ardra Memb

th an associat
(within the Ba
nd in south an
nic bow bound

d falls within

basal boundar
ritatus Zone, w

 indicated by
quently of con
Erris basins.  In
mably overlies
where the J17 
curate placeme
dstone Forma
level the brea
rator of the 27
 In the latter 

otably, a Plien
entral part of t

ghlighted by K
d here, see Fig

17 sequence o
.  

in the Northe
subsequent w

Ireland in ver
Holland.  In

SSIC 

uence Si5 

ed in East 
nderlying 

as seen in 

bay Shale 
ber of the 

ated sonic 
arnahallia 
nd east of 
ndary type 

n the IFJ8 

ary of the 
within the 

y missing 
nsiderable 
In west of 
s the J12 
sequence 
ent of the 
ation sits 
ak occurs, 
7/4-1 and 
well, this 

nsbachian 
the Slyne 

Kessler & 
gure D.6. 

or base of 

ern North 
workers in 
ry similar 
addition, 



 
               
                     
 
Charnock e
Partington,
the J14 seq

The base J
the peak tra
mid Norwa

Distributio
the intra P
sequence (
Formation 

J16 SEQU

Age.  Early

Well defin
falls within
boundaries
sequence.  
and falls w

The J16 M
Sea basins 
level within

Remarks. 
renamed th
renamed as

An intra La
cuts out pa
High (Yor
controlled 
equivalent 
the Dunlin 
the Spinatu
shift of fac
boundary o

It is uncer
sequence a
wells that i

Distributio
the intra P
sequence (
Formation 

J17 SEQU

Age.  Early

Chronostr

                      
                         

et al. (2001) d
, Copestake et
quence in offsh

14 MFS (as d
ansgression w
ay, to the north

on and lithos
Pliensbachian 
(Oxfordian; s
in all basins w

UENCE  

y Jurassic, late

nition of basa
n the upper pa
s.  This falls 
In the Slyne B

within Allua M

MFS occurs wit
and at the top
n or near the t

This sequenc
he J16 sequen
s the J17 sequ

ate Pliensbach
art or all of the
rkshire, North
by structural 
unconformity
Group (Cope

um Zone.  Thi
cies or highst
of the sequenc

rtain precisely
above) falls st
it falls at the b

on and lithos
Pliensbachian 
(Oxfordian; s
in all basins w

UENCE  

y Jurassic, Ear

ratigraphic ca

                          
                         

defined a new
t al. (1993), h
hore Ireland.  

defined by Par
within their Se
h of the North

stratigraphica
break (either 

see below).  W
where preserv

est Pliensbach

al boundary.  
art of the Paba
one depositio
Basin wells su

Member of the 

thin IOJ8 ostr
p of the IJO7 o
top of the Mar

ce, previously
nce by Copes

uence.   

hian erosional
e underlying M
h Humberside

movements o
y is also ident
estake & John
is change is ty
tand shallowi

ce correlates w

y where the 
tratigraphically
base of the J16

stratigraphica
break (either 

see below).  W
where preserv

rly Toarcian. 

alibration.  

                         
                          

w, J15 sequenc
owever, there

rtington, Cope
econd Order C
h Sea Basin.   

al developme
base J17 or b
Where presen

ved, including 

hian. 

The base of t
ay Shale Form
onal log cycle
uch as 18/20-1
Pabay Shale F

racod biozone
ostracod biozo
rgaritatus Zon

y named J16a
stake & Partin

l unconformity
Margaritatus Z
e, South Hum
on that structu
tified, at the b
son, 1989).  In

ypically marke
ing.  The J16
with Nielsen’s

intra Pliensba
y.  For now it
6 sequence.  

al developme
base J17 or b
Where presen

ved, including 

                         
                

Th

ce in the Nort
e is no clear ev

estake et al., 1
Cycle 5 in the N

ent.  Preservat
base J16), or 
nt, the sequen
the Slyne, Err

the sequence i
mation, though
e below the lo
1, and Erris B
Formation (se

e and within th
one in the Err

ne.  

a (Partington, 
ngton (in pre

y is developed
Zone.  This br

mberside, East
ture (Howard,
base of the J16
n both offshor
ed by an incre
6 sequence ca
 (2003) MFS1

achian uncon
t is drawn at t

ent.  Preservat
base J16), or 
nt, the sequen
the Slyne, Err

                         

he Standard Stra

th Viking Gra
vidence that th

993) has been
North Sea.  T

tion of the seq
by the down

nce is develo
ris, Goban Sp

is placed at th
h this is a subt
og shoulder t
asin wells suc

ee Figure D.6.

he DM3A paly
ris and Slyne b

Copestake et
ep), and the p

d onshore UK
reak is well de
tern England)
, 1985).  In th
6 sequence, at
re and onshor
ease in sandsto
an also be rec
14. 

nformity as se
the base of th

tion of the seq
by the down

nce is develo
ris, Goban Sp

                          

atigraphic Nom

aben area, with
his additional 

n tied by De G
They also state

quence appear
cutting erosio

oped as marin
pur, Fastnet an

he base of a ga
tler log featur
that characteri
ch as 19/11-1A
. 3). 

ynology subzo
basin wells.  T

t al., 1993), d
previous J16b 

K, at the base o
eveloped in th
), where it h
he Northern N
t the Cook/Bu
re regions, the
one which ma
cognised in th

een in offsho
he J14 sequen

quence appear
cutting erosio

oped as marin
pur, Fastnet an

                         

menclature of off

hin the J14 se
sequence can

Graciansky, Ja
e that this even

rs to be relate
onal break at 
ne claystones

nd North Celti

amma-sonic lo
e than that of 
ises the base 
A, this log fea

one in the Fas
The biostratigr

defined in the
(of the form

of the Spinatu
he vicinity of 
has been cons
North Sea, Vi
urton formatio
e break is onla
ay correspond
he Danish Ba

ore Ireland (s
ce, however, 

rs to be relate
onal break at 
ne claystones

nd North Celti

                         

ffshore Ireland;

equence as def
n be recognise

acquin et al. (
nt can be iden

d to the magn
the base of th

s of the Paba
c Sea basins.

og bow bound
f many other s

of the overly
ature is well di

stnet and Nort
raphy data ind

e North Sea B
mer authors) s

um Zone, whi
the Market W
sidered to hav
iking Graben
onal boundary
apped by sedim
 either to a ba
asin, where th

ee discussion
it is possible 

d to the magn
the base of th

s of the Paba
c Sea basins.

                         

; An Integrated 

Page D

fined by 
d within 

1998) to 
ntified in 

nitude of 
he UJ10 
ay Shale 

dary that 
sequence 
ying J17 
isplayed 

th Celtic 
dicates a 

Basin, is 
sequence 

ich often 
Weighton 
ave been 
, an age 

y, within 
ments of 
asinward 
he basal 

n of J14 
in some 

nitude of 
he UJ10 
ay Shale 

       

Biostratigraph

D.6- 16 

Well defi
gamma ra
Formation
log featur
boundary 
many wel

The basal
and within
UK amm
boundary 

Remarks
D.6.4, in 
this area. 
unconform

This sequ
& Parting

The "Top 
Basin (off

The J17 M
Group) in
uppermos
close to th

The base 
of the Gr
Tenuicost
transgress
Toarcian, 

Seismic e
Sea and S
example).

Distribut
Whitby M
Sea basins

J18 SEQU

Age.  Earl

Well defi
associated
above the
the Fastne
56/21-1 (s
Early Toa

The base 
approxima

Remarks

hic, Lithostratig

inition of bas
ay log peak an
n.  This is a s
re occurs a sh

between the 
lls, such as 18

l boundary of 
n the DM3A p

monite dated s
of the sequen

s.  A major un
the vicinity o
 The magnit

mity should be

uence, previou
gton, in prep).

 Pliensbachian
fshore east of 

MFS represen
n the Viking 
st part of the A
he base of the 

J17 maximum
rey Shales, ab
tatum Zone, e
sion represent
Tenuicostatu

expression. Th
South Celtic S
.  

tion and litho
Mudstone Form

s. 

UENCE 

ly Jurassic, Ea

inition of bas
d reduction in
e base of the D
et and North 
see Figure D
arcian carbon 

of the J18 se
mately at the ba

s.  On wirelin

graphic & Seque

sal boundary
nd associated 
ubstantially le

hort distance a
Pabay Shale 
/20-1, 19/11-1

the sequence 
palynology su

sections sugge
nce.  

nconformity is
f the 49/29-1 
tude of the b
e drawn, howe

usly named J16
  

n Limestone M
Ireland, Kess

nts a signific
Graben (Nor

Aalburg Shale
Spinatum Zon

m flooding sur
bove the Clev
equating to th
ted in the Heb
m Zone) abov

he Top Pliens
Sea basins, tie

ostratigraphic
mation in all b

arly-Late Toar

al boundary.
n sonic velocit
Derg Member
Celtic Sea ba
.6.3).  This le
isotope excurs

equence MFS
ase of the DM

e logs, occasi

ence Stratigrap

y.  In the offsh
interval trans

esser log featu
above a prom
Formation an

1A (see Figur

falls at the ba
ubzone in the 
ests a positio

s developed a
well.  Major 

break is suffic
ever.  

6b (Partington

Marker" marin
sler & Sachs, 1

cant deepening
rth Sea), with
e Formation i
ne, correlates 

rface appears 
veland Ironsto
he Pliensbach
brides Basin 
ve the Late Pli

sbachian (Top
es to the base 

cal developm
basins where p

arcian. 

.  The base of
ty that is deve
r in the Erris B
asins.  This lo
evel appears t
sion (see belo

S falls within 
M3B subzone. 

ionally, an ad

phic Framework

hore Ireland a
sit time sonic 
ure than that a

minent wirelin
nd the overly
re D.6. 3). 

ase of the IOJ
Fastnet, North
n near the ba

at the base of 
onlap above 

ciently large 

n, Copestake e

ne flooding su
1995), equates

g event withi
hin the Danish
in the Dutch C
with the base

to correlate w
one, in the Y

hian/Toarcian 
(Isles of Sky
iensbachian S

 Pabay) seism
of the J17 se

ent.  The sequ
preserved, inc

f the sequence
eloped in the 
Basin and Sly

og feature is w
to relate to the
ow).  

the IFJ10 for

ditional appar

k 

area, the base 
log peak whi
at the base of

ne log shoulde
ying Whitby M

J9 ostracod bi
h Celtic Sea, 
ase of the Ea

the sequence 
the Top Plien
that it is not

et al., 1993), h

urface, definin
s with the bas

in the earliest
h Central Gr
Central Grabe
e of J17.   

with the base o
Yorkshire area

boundary.  T
ye and Raasay
Scalpay Sandst

mic horizon, id
equence (see F

uence is devel
cluding the Sl

e is placed at 
lower part of 

yne Basin, and
well develope
e peak of org

raminiferal bi

rent depositio

LOWER 

J17 MFS can
ich occurs nea
f the overlying
er on the gam
Mudstone For

ozone, the bas
Erris and Slyn

arly Toarcian 

in the South 
nsbachian (To

entirely clea

has been renam

ng the base of
e of J17.  

t Toarcian, w
aben (within 
en.  In the Da

of a high gam
a (onshore Ea
The base J17 
y, western Sco
tone.  

dentified in th
Figure D.6. 4

loped as marin
lyne, Erris, Go

the level of m
the Whitby M

d in the upper
d in many we
anic richness 

ozone and wi

nal cycle app

– MIDDL

n be recognise
ar the base of
g J18 sequenc

mma and sonic
rmation.  Thi

se of the IFJ9
ne basins.  Co
Tenuicostatu

Celtic Sea Ba
op Pabay) seis
ar at which s

med as the J1

f Sequence 3 i

within the Co
the Fjerritsle

anish Basin, N

mma claystone
astern Englan
MFS appears
otland) by the

he Slyne, Erris
4, Figure D.6

ne claystones 
oban Spur, Fa

maximum gam
Mudstone For
r part of the W
ells, such as 1
in this clayst

ithin the DM

pears to be dev

LE JURAS

ed regionally 
f the Whitby M
ce.  In many c
c logs represe
s is well deve

9 foraminifera
orrelation with
um Zone for 

asin, as seen i
smic horizon i
equence boun

7 sequence (C

in the North C

ok Formation
ev Formation)
Nielsen’s (200

e developed at
nd), at the ba
s to correlate 
e Portree Sha

s, Fastnet, Nor
. 5, Figure D

of the basal p
astnet and Nor

mma ray log va
mation, fallin

Whitewood M
18/20-1, 19/11
tone, and also

3 palynology 

veloped withi

SSIC 

as a high 
Mudstone 
cases this 
enting the 
eloped in 

al biozone 
h onshore 
the basal 

in Figure 
is seen in 
ndary the 

Copestake 

Celtic Sea 

n (Dunlin 
) and the 
03) TS15, 

t the base 
ase of the 

with the 
ale (Early 

rth Celtic 
D.6. 6, for 

part of the 
rth Celtic 

alues and 
ng closely 

Member in 
1-1A and 

o with the 

biozone, 

in J18, as 



 
               
                     
 
seen for in
of the sequ

The base J
Zone (Exar
event, or “
surface) re
area and on
sea level ri
also in Nor
part of the
Mudstone 
Goban Spu
high gamm
Basin (Tru

The “T-OA
7‰ in mar
(Hesselbo 
(2017) from
one associa

The base o
oil prone b
(Dunlin G
transgressiv
6 peak tra
Zimmerma
Serpentinu
of over 200

The "Top T
which equa
the base Se
surface fall

Distributio
the Whitby
Fastnet Ba
sequence e

J22 SEQU

Age.  Early

Well defin
interval tra
the 19/11-1
continues t
Formation 
Basin, such
Formation,

Remarks. 
Toarcian-la

                      
                         

nstance in 50/3
uence.   

J18 MFS as d
ratum Subzon
“T-OAE” of J
epresents an im
nshore Germa
ise (Hallam &
rway Quadran
e J18 sequenc
Formation in 

ur basins (see 
ma ray clayston
ueblood & Mo

AE” is also as
rine and terres
et al., 2000; 

m well 18/25-
ated with the b

of J18 is recog
black shales) 
Group) in th
ve/regressive 

ansgression o
ann et al. (20
um Zone in no
0km.   

Toarcian Mar
ates to the bas
equence 5 sur
ls much highe

on and lithos
y Mudstone Fo
sin and North

extends into th

UENCE  

y Jurassic, Lat

nition of basa
ansit time max
1A and 18/20
through the ov
(Kite Group)
h as 56/21-1 
, uppermost L

 The basal bo
ate Aalenian, 

                          
                         

3-1 (see Figur

defined here is
ne) anoxic eve
Jenkyns, 1988
mportant hydr
any, Schistes C
& Bradshaw, 1
nt 30 (Parkinso
ce, and also 
the Slyne Ba
below for sou

nes has been p
rton, 1991).   

sociated with 
strial organic m
Jenkyns et a

-1 in the Slyne
base of the J1

gnised in the N
which onlaps

he Viking G
cycle 2 of We
f De Gracian
015) placed t
orth Germany,

rker" marine f
se of their Seq
rface of Kessl
er, within J22.

stratigraphica
ormation in al

h Celtic Sea ba
he overlying D

te Toarcian-M

l boundary. T
ximum recogn
-1 wells, in th
verlying part o
) in the Slyne 
and 50/3-1, a

Lias Group (se

oundary of th
however, thu

                         
                          

re D.6. 3), wh

s considered t
ent (Falciferum
8).  The cond
rocarbon sour
Cartons in Fra
1979; Hallam
on & Hines, 1
through the u
asin, and in th
urce rock des
previously rep

 a geographic
matter and a 3
l., 2002).  An
e Basin, in the
8 sequence as

North Sea are
s and overstep

Graben area. 
estern Europe
nsky, Jacquin
the maximum
, correlating w

flooding surfa
quence 5, falls
ler & Sachs (
  The variatio

al developme
ll basins, inclu
asins (as the u

Dun Caan Shal

Middle Jurassic

The base J22 m
nised regional
he Slyne Basin
of the J22 seq
Basin.  A cor

above the bas
ee Figure D.6.

he sequence in
us precise da

                         
                

Th

hich, if proven

to correlate w
m Ocean Ano
densed interva
rce rock unit 
ance; Fleet et 

m, 1981).  A lo
1995).  In offs
underlying J1
he Whitewood
criptions) (see
ported from th

cally widespre
3 to 6‰ nega
n equivalent c
e Whitby Mud
s picked in thi

a and at UK o
ps basement m
 This level 

e of Jacquin &
n et al. (1998
m flooding su
with the depos

ace described 
s in various se
1995) falls w
ns are due to 

ent:  The sequ
uding the Slyn
upper part of t
le Formation i

c, late Aalenia

maximum flo
lly within the 
n.  This gamm
quence, which
rrelative wire
sal MFS of th
. 3 and Figure

n offshore Ire
ating of the b

                         

he Standard Stra

n to correlate 

with the Europ
oxic Event of 
al around this
across Europe
al., 1987) wh

ocally develop
shore Ireland, 
17 sequence; 
d and Holaun
e Figure D.6.
he North Celti

ead negative c
ative excursion
carbon isotop
dstone.  In thi
s study, and o

outcrop as a h
margins, and 
 marks the 

& de Graciank
8), expressed 
urface within 
sition of the P

from the Nor
equences as in

within the J18 
differences in

uence is deve
ne, Erris (as th
the Whitewoo
in the Erris an

an. 

oding surface
lower part of

ma peak occur
h equates litho
line log trend

he sequence (
e D.6. 17).   

eland lies with
ase of the se

                          

atigraphic Nom

regionally ma

pe-wide, large
f Fleet et al., 1
s level (both 
e (“Posidonie

hich has been r
ped source roc
source rock f
in the Ree a

n members in 
. 53).  The de
ic Sea Basin (M

carbon-isotope
n in coeval ca
pe excursion h
is well, two ca

one slightly hig

high gamma o
which falls at
Peak Trans

sy (1998), equ
both in the 
second orde

Posidoniensch

rth Celtic Sea 
nterpreted in t
sequence as d

n interpretation

eloped as mari
he Derg Mem
od Member an
nd Slyne basin

 is a condense
f Dun Caan Sh
rs at the base 
ostratigraphica
d is seen also i
in the upperm

hin an interva
equence is no

                         

menclature of off

ay form the b

ely isochronou
1987; Early T
above and be

enschiefer” in 
related to a m
ck facies is d

facies are pres
and Derg mem

the North Ce
velopment of 
Murphy et al.

e excursion (C
arbonate and b
has been iden
arbon isotope 
gher, within th

or condensed s
t the base of 
gression of 
uivalent to the
Paris Basin 

er Sequence 6
hiefer and asso

Basin by Kes
the current stu
defined herein
n. 

ine claystones
mber of the form
nd all of the H
ns.  

ed shale or gam
hale Formatio
of a coarsenin

ally to the low
in wells from

most part of th

al often only b
ot as yet poss

                         

ffshore Ireland;

basis for a sub

us, intra Serp
Toarcian ocean
elow the actu
the offshore 

major, regional
eveloped at th

sent through th
mbers of the 
eltic Sea, Fas
f these Early T
., 1995) and th

CIE) of as mu
biomarker com
ntified by Silv

peaks are dev
he J18 sequen

shale (associa
the Drake Fo
the Ligurian

e Second Orde
and in onsho
6 at the base
ociated shorel

ssler & Sachs
udy.  In severa
n.  In some w

s of the upper
mation), Goba

Holaun Membe

mma maximu
on (Lias Group
ng upwards tr

wer part of the
m the North Ce

he Whitby M

broadly dated 
sible.  Elsewh

                         

; An Integrated 

Page D

bdivision 

pentinum 
n anoxic 
ual MFS 
Holland 

l relative 
his level 
he lower 
Whitby 

stnet and 
Toarcian 
he Slyne 

uch as ca 
mpounds 
va et al. 
veloped, 
nce.   

ated with 
ormation 
n major 
er Cycle 
ore UK.  
e of the 
line shift 

s (1995), 
al wells, 

wells, the 

r part of 
an Spur, 
er).  The 

um/sonic 
up), as in 
rend that 
e Harrier 
eltic Sea 

Mudstone 

d as Late 
here, for 

       

Biostratigraph

D.6- 17 

instance t
Copestake

The seque
where the
much of t
termed th
Jurassic s
at this lev
unconform
however, 

The depo
(western S
flooding s
of the Oll
correlation
D.6. 17). 
Unconform
incoming 
basinward

Seismic e
J22 seque

Distribut
of the Dun
and lower
Sparrowh
sequence.

J24 SEQU

Age.  Mid

Well defi
the lower
the block 
49/9-1, 50
Figure D
MFS of th
well displ

Good bio
boundary 
the J24 se
a successi

Remarks
Hebrides 
with the b
Glen-1 we

In the nor
of the Bre

hic, Lithostratig

the North Se
e et al., 1993)

ence spans th
e sequence rep
the Central N

he “Mid Cimm
ection over a 

vel, where the
mity at the ba
this may be re

sition of the O
Scotland) abo
surface, in eith
lach Sandston
n of the Uppe
 Similarly, A

rmity”, and wi
of the Choug

d shift of facie

expression. Th
ence (see Figu

tion and litho
n Caan Shale 
r part of the S

hawk Formatio
.  

UENCE 

ddle Jurassic, 

inition of bas
part of Harri
18/20 wells, 

0/3-1 and 50/
D.6. 7).  In we

he sequence i
layed in 41/30

stratigraphic c
falls within th

equence, and t
ion of foramin

s. The marine 
Basin (isles o

base J24 MFS
ell (onshore Is

rthern North S
ent Group) (se

graphic & Seque

a Basin, the 
, however, thi

he Lower/Mid
presents the up

North Sea, a la
merian Uncon

wide area of 
e stratigraphy 
se of J22, on 
elated to fault

Ollach Sandst
ve the open m
her the Aalens

ne Member eq
er Glen-1 wel
Archer et al. 
ith the J22 seq
gh Sandstone 
es and incomin

he Aalenian (T
ure D.6. 5).  

ostratigraphic
Formation an

Sparrow Mem
on (lower par

Late Aalenian

sal boundary.
er Formation 
such as 18/20

/6-1, above th
ells in which t
s taken at a b

0-1, 42/21-1 an

control on the
he DM3 palyn
the DM4 paly
niferal zones f

flooding of th
of Skye and R
S in offshore 
sle of Skye) w

Sea Basin, the 
ee Mitchener e

ence Stratigrap

base of the 
is dating of th

ddle Jurassic 
ppermost part
arge stratigrap

nformity” (Zie
the North Sea
appears large
the basis of a

ting as no sim

tone Member
marine Dun Ca
sis Zone or O

quates to the u
ll (onshore Isl
 (2019) also 
quence.  The

e Member (Sp
ng of clastic s

Top Lias) seis

cal developm
nd extends thr

mber) in the Sl
rt of Eagle G

n-Late Bajocia

.  The base J2
(mid part of 

0-4 (P4).  A c
he basal MFS 
the Chough S

boundary betw
nd 50/6-1 (see

e basal bound
nology zone, a

ynology zone o
from IFJ11 to 

he Aalenian O
Raasay), in th
Ireland.  This

with the 18/20-

base of the J2
et al., 1992; P

phic Framework

sequence is 
e basal bound

boundary.  It
of the Dunlin

phic gap omit
gler, 1990), i

a Basin.  It is n
ely complete a
apparent sedim
ilar break is se

(lower unit o
aan Shale Mem
palinum Zone

upper part of t
le of Skye, H
relate the ba
incoming of c

parrowhawk F
sedimentation 

smic horizon, 

ment.  The sequ
ough the lowe
lyne Basin.  In

Group) and in

an.  

24 maximum f
Sparrow Mem
correlative wi
of the sequen

Sandstone Mem
ween two wire
e Figure D.6. 

dary of the seq
above the DM
occurs in the u
IFJ16, as in th

Ollach Sandsto
he Discites Zo
s is suggested
-1 well (see F

24 sequence f
artington, Cop

k 

placed in the
dary cannot ye

t correlates w
n Group and t
ts much of th
is recognised 
notable that a
across this bo
mentary thinni
een in other w

of the Bearrer
mber represen
e (as interpret
the J22 sequen

Hebrides Basin
ase of the Ol
clastic sedime
Formation) in 

at the base of

 identified in 

quence is deve
er part of the H
In the FB and 
ncludes the C

flooding surfa
mber) in the E
ireline log tren
nce (within th
mber is prese

eline gamma-s
7) from the N

quence is see
M3D1 subzone

upper part of 
he 18/20-4 (P

tone Member 
one (Bj1 MFS
d by the corre
Figure D.6. 17

falls at a shale
pestake et al.,

LOWER 

e latest Toarc
et be proven fo

with the North
he basal part o

he stratigraphy
at the approx

an equivalent b
undary.  Ther
ing at this lev

wells.   

raig Sandstone
nts shallow m
ed by Hesselb
nce in offshor

n) with the Sly
llach Sandsto
entation in the

the North Ce
f the Brent Gro

the North Cel

eloped as mari
Harrier Forma
NCSB, the s

Chough Sands

ace is a gamm
Erris and Slyn
nd is seen als
he Sparrowha
ent within the 
sonic cycles w
North Celtic Se

n in Slyne Ba
e.  The DM3D
the sequence 
4) well.  

by the open m
S of Hesselbo
lation, and se

7). 

 within the Ra
1993).  

– MIDDL

cian (Levesqu
or offshore Ire

h Sea Basin, 
of the overlyi
y around this 

ximate base of
break is not s
re is evidence

vel by correlat

ne Formation) 
marine prograd

bo & Coe, 200
re Ireland.  Th
yne Basin 18/

one Member 
e Hebrides Ba
eltic Sea Bas

roup, in the no

ltic Sea Basin

ine claystones
ation (Dunnoc

sequence span
stone Member

ma maximum/
ne basins.  Th
so in wells fro
awk Formatio

Sparrowhawk
within the san
ea Basin.  

asin well 18/2
D3 subzone oc

in this well.  

marine Udairn
o & Coe, 2000
equence interp

annoch Forma

LE JURAS

uei Zone) (Pa
eland. 

North Viking
ng Brent Grou
level, which

f the preserve
een in offshor

e in well 18/20
tion with near

in the Hebrid
ation above a 
00).  This prog
his is suggeste
/20-1 well (se
to the “Mid 

asin correlates
in  correlates 

orthern North S

, ties to the ba

s of the upperm
ck and Robin

ns the lower p
r near the ba

sonic minimu
is is well illu

om the NCSB
n) (see Figur
k Formation, 
dstone membe

20-4 (P4) in w
ccurs in the m
The sequence

n Shale Memb
0) appears to 
pretation, of th

ation (of the lo

SSIC 

artington, 

g Graben, 
up.  Over 
has been 

ed Middle 
re Ireland 
0-7 of an 
rby wells, 

des Basin 
a probable 
gradation 

ted by the 
ee Figure 
Aalenian 

s with the 
s with the 
Sea. 

ase of the 

rmost part 
members 

part of the 
ase of the 

um within 
ustrated in 
B, such as 
re D.6. 1, 
the basal 
er; this is 

which the 
mid part of 
e contains 

ber in the 
correlate 

the Upper 

ower part 



 
               
                     
 
Seismic ex
Member b
Figure D.5
Sparrowha
horizon.  

Distributio
upper part 
together w
displays a w
comprising
Kestrel Fo
Formation 

In some w
unconform
Fastnet and

                      
                         

xpression.  In
elow the Min
5.3.  This fall
awk Formation

on and lithos
of the Harrie

with the lower 
well-develope
g the mid part
ormation.  In 

(mid part of E

wells in the Sly
mity at the bas
d Celtic Sea b

                          
                         

n the Slyne B
nard Formatio
ls within the J
n, within the 

stratigraphica
er Formation 
part of the ov

ed gamma-son
t of this log cy
the Fastnet a

Eagle Group),

yne Basin are
se of the Mina
asins by one o

                         
                          

Basin, the Lo
on, as seen fo
J24 sequence.

J24 sequenc

al developme
(upper part o

verlying Kestr
nic bow log pr
ycle correspo
and North Ce
, including the

ea, for exampl
ard Formation
or more young

                         
                

Th

ower Bajocian
or instance ov
  In the Goba
e (see Figure

ent.  The sequ
of the Sparrow
rel Formation
rofile (as seen
nds to the Kin

eltic Sea basin
e upper part of

le, 18/20-7 an
n.  Similarly, 
ger downcuttin

                         

he Standard Stra

n seismic hor
ver the Corrib
an Spur Basin
e D.8.10).  N

uence is develo
w Member, p
n in the Erris 
n in wells such
ngfisher Lime
ns, the seque
f the Chough 

nd 19/11-1A, 
the sequence
ng unconform

                          

atigraphic Nom

rizon correspo
b Field area (b
n, this seismic
No obvious un

oped as marin
plus the overly
and Slyne bas
h as 18/20-1 a
estone Memb
ence spans th
Sandstone Me

the upper par
e is either abs
mities.  

                         

menclature of off

onds to the K
blocks 18/20,
 horizon falls
nconformity h

ne claystones 
ying Skylark 
sins.  This str

and 18/25-1).  
er (limestone-
e upper part 
ember where p

rt of the seque
ent totally or 

                         

ffshore Ireland;

Kingfisher Lim
, 18/25), as sh
s below the to
has been seen

and limestone
and Wren M

ratigraphic suc
The “regressi
-shale interva
of the Sparro

present. 

ence is cut ou
truncated als

                         

; An Integrated 

Page D

mestone 
hown in 

op of the 
n at this 

es of the 
Members) 

ccession 
ive” unit 
al) of the 
owhawk 

ut by the 
so in the 

       

Biostratigraph

D.6- 18 

Figure D.
subdivisio

H

hic, Lithostratig

.6. 7.  49/9-1, 
ons in the Nor

0

Group

HOOK

EA
G

LE
LI

A
S

Formation

DUNBRATTIN

PE
R

EG
R

IN
E

M
ER

LI
N

SP
A

R
R

O
W

H
A

W
K

TA
C

U
M

SH
IN

WHITBY
MUDSTONE

Member

FR
O

W
ER

CHIFFCHAFF
LIMESTONE

HOLAUN

48

graphic & Seque

50/6-1 Bajoc
rth Celtic Sea

49/9-1
Depth
MD (ft)

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600

4700

Lit

150API
GR

Depth
MD (m)

900

1000

1100

1200

1300

1400

49

49/9-1

ence Stratigrap

cian-Bathonia
a Basin. 

1
Sequen

UJ1

J34

J33

J32

J26

J24

J22

J18

thology

140 40µs/ft
DT

50

41

50/6-1

0 10

km

phic Framework

an (Eagle Gro

MERLIN 

EAGLE GP, PE

SPARROWH

CHIFFCHAFF 

LIAS GP, TACU

J22

J24

J26

J32

J33

nce

0

4

3

2

6

4

2

8

0 20 30

MERLIN 

EAGLE GP, PE

SPARROWH

CHIFFCHAFF 

LIAS GP, TACU

J22

J24

J26

J32

J33

k 

oup) lithostrat

N FM

REGRINE FM

HAWK FM

LMST  MBR

UMSHIN FM

2

4

6

2

3

Group

HOOK

EA
G

LE
LI

A
S

N FM

REGRINE FM

HAWK FM

LMST  MBR

UMSHIN FM

2

4

6

2

3

LOWER 

tigraphic and

0 AP
GR

p

K

Formation

DUNBRATTIN

PE
R

EG
R

IN
E

M
ER

LI
N

SP
A

R
R

O
W

H
A

W
K

TA
C

U
M

SH
IN

Member

DUNWORLY
SANDSTONE

C
U

R
LE

W

CHIFFCHAFF
LIMESTONE

C
H

O
U

G
H

SA
N

D
ST

O
N

E

– MIDDL

d sequence str

50/6-1
Depth
MD (ft)

5900

6000

6100

6200

6300

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

150PI
R

Depth
MD (m)

1800

1900

2000

2100

2200

2300

Lithology

LE JURAS

ratigraphic 

Sequence

UJ10

J34

J33

J32

J26

J24

J22

140 40µs/ft
DT

y

SSIC 

 



 
               
                     
 
 

J26 SEQU

Age.  Midd

Well defin
taken at th
Limestone 
Sea Basin,
flooding su
below the 
D.6. 7).  B
IFJ17 foram
18/20-4 (P4

Remarks. 
(UK and N
Formation.

The base o
Limestone 
(Late Bajo
Late Bajoc
This level 
Morton (19
example 27

Distributio
Basin (in 
Formation 
the erosion

J32 SEQU

Age.  Midd

Well defin
(gamma ra
Sea Basin 
be represen

Remarks. 
sequence (
this level.  

The base J
Tarbert For

The J32 se
Dybkjaer (
Formation.

The uncon
with the ba
Series, Ful

                      
                         

UENCE 

dle Jurassic, la

nition of basa
he base of a g
Member.  Th
 the base of t
urface that ter
top of the Sp
iostratigraphi
minferal zone
4) well.  

 The sequenc
Norwegian se
.   

of the sequenc
Formation (fo
cian).  The m

cian Garantian
is associated 
989).  This br
7/13-1A, True

on and lithol
the upper pa
and lower par

nal effects of o

UENCE 

dle Jurassic, (?

nition of basal
ay log peak at 
wells 49/9-1 
nted by a mino

 It is notable 
(in the Merlin

J32 MFS was 
rmation, of th

equence corre
(2003), which
. 

nformity devel
ase of J32 (fo
llers Earth Cla

                          
                         

atest Bajocian

al boundary.  
gamma-sonic 

his is well disp
the sequence 
rminated depo
arrowhawk F
cally, the basa

e and IOJ17 o

ce was origina
ctors) within 

ce correlates w
ormerly Uppe
arine flooding

na Clay Memb
with a stratig

reak has also 
eblood & Mor

ogical develo
rt of the Kes
rt of the Merli
one or more m

?latest Bajocia

l boundary.  
the base of a 
and 50/6-1 (s
or unconformi

that an abund
n Formation) i

originally def
he uppermost B

elates approx
h these autho

loped close to
or example br
ay Formation/

                         
                          

n-earliest Bath

In western of
wireline log 

played in the 1
is placed at a

osition of the 
ormation.  Th
al boundary o
ostracod zone 

ally recognised
the Brent Gr

with the “Vesu
er Inferior Ool
g of the Rigg 
ber in Northw

graphic break 
been conside

rton, 1991, fig

opment.  The 
strel Formatio
in Formation)

major unconfor

an) Early-Mid

In the North C
gamma-sonic
ee Figure D.6
ity and falls a

dance of plank
in some wells

fined by Mitch
Brent Group.  

ximately with 
ors recognise 

o the base of t
reak in the M
/top Upper In

                         
                

Th

honian. 

ffshore Irelan
bow that is 

18/20-1, 18/20
a wireline log
uppermost sa

his is seen, fo
of the sequenc

in the west o

d by Mitchen
roup, with its

ulian Unconfo
lite) in south w
Sandstone Me

west Scotland 
and correspon
red to be reco

gure 13), the sa

sequence is w
on) and in th
).  The sequen
rmities at eith

ddle Bathonian

Celtic Sea Bas
c bow bounda
6. 7).  In well

at the base of t

ktonic foramin
s (for example

hener et al. (1
 

the lower pa
in offshore D

the Bathonian
Mendips-Bath-
nferior Oolite 

                         

he Standard Stra

d basins, such
present withi

0-4 (P4) and 1
g feature (gam
andstone of th

or example, in
ce falls within 
of Ireland area

er et al. (1992
s base at the M

ormity” (Arke
west and south
ember (of the 
(isles of Skye
nds to the bou
ognisable in w
ame level at w

widespread in
he North Celt
nce is absent (
her the base Up

n. 

sin, the base o
ary) in the low
l 41/30-1 the b
the Merlin For

nifera (markin
e, 49/9-1), co

1992) in the N

art of the bro
Denmark, in 

n in onshore U
-Cotswolds ar
(Clypeus Gri

                          

atigraphic Nom

h as the Slyne
in the Kestrel
18/25-1 wells,
mma ray log p
he Chough Sa
n wells 41/30-

the DM4 paly
a, for instance

2) in the Nort
Mid Ness Sh

ell, 1933) that 
hern England,
Bearreraig Sa

e and Raasay) 
undary betwee
wells from the
which the base

n offshore Irel
tic Sea Basin
either totally o
pper Jurassic o

of the sequenc
wer part of the 

basal boundar
rmation.   

ng the IFJ14 Z
onsistent with 

North Sea Bas

oadly defined
the lower pa

UK sections, w
reas of Englan
it).  In the He

                         

menclature of off

e Basin, the ba
l Formation, 
 among other
peak) interpre
andstone Mem
-1, 42/21-1 an
ynology zone
e the Slyne B

th Sea North V
hale transgress

occurs at the 
, in the upperm
andstone Form
correlates wi

en Sequence D
e Slyne Basin
e of J26 is plac

land and is rec
n (in the uppe
or partially) o
or Base Creta

ce is placed at 
Merlin Form

ry of the sequ

Zone) is seen 
deepening an

sin, where it f

d Bat-1 seque
art of the fluv

within the Zig
nd at the base

ebrides Basin, 

                         

ffshore Ireland;

ase of the sequ
above the Ki
s.  In the Nort
eted as the m
mber, a short 
nd 50/6-1 (see
e, DM4B subz
Basin, for insta

Viking Graben
sion, within t

base of the S
most Garantia
mation) by the
ith the base J2
D and Sequen

n, west of Irel
ced in this stu

cognised in th
ermost Sparro

over wide area
aceous levels. 

a wireline log
mation, as Nort
uence is interp

in the mid pa
nd marine floo

falls at the bas

ence of Andsb
vial–lacustrine

gzag Zone, co
e of the Grea
the base J32 

                         

; An Integrated 

Page D

quence is 
ingfisher 
th Celtic 

maximum 
distance 

e Figure 
zone and 
ance the 

n region 
the Ness 

alperton 
ana Zone 
e marine 
26 MFS.  
nce E of 
land (for 
udy. 

he Slyne 
owhawk 
as due to 
 

g feature 
th Celtic 
preted to 

art of the 
oding at 

se of the 

bjerg & 
e Bryne 

orrelates 
at Oolite 
 MFS is 

       

Biostratigraph

D.6- 19 

probably 
Great Estu
(base Park

The base 
base of th

Distribut
Formation
western o
Upper Jur
Fastnet B
Pike) unco

J33 SEQU

Age.  Mid

Well defi
42/21-1, 4
part of th
interpreted
as a down

Remarks
succession

The seque
close to 
Subcontra
Earth Roc
Member h
median lin

Distribut
Formation
upper part

J34 SEQU

Age.  Mid

Well defi
Merlin Fo
that culmi
for examp

Remarks
Partington
North Sea
middle cy

In onshor
base of th
correlates

hic, Lithostratig

expressed as 
tuarine Group
kinsoni Zone)

J32 MFS equ
he Bathonian Z

tion and litho
n (lower part 

offshore Irelan
rassic (Oxford
asin, due to th
onformity in t

UENCE 

ddle Jurassic, 

inition of basa
49/9-1 and 50
he Merlin For
d as the base 

nlap surface. 

s.  The J33 wa
n within uppe

ence correlate
the base of

actus/Prograci
ck Member is
has been corr
ne with offsho

tion and litho
n (Eagle Grou
t of the sequen

UENCE 

ddle Jurassic, 

inition of bas
ormation, in th
inates in the d
ple, Figure D.

s.  The J34 se
n, Copestake 
a North Vikin
ycle of the Kro

re UK sections
he Frome Clay
s with the base

graphic & Seque

the base of th
), which has a
. 

uates to the m
Zigzag Zone in

ological devel
of the Eagle 

nd basins, for 
dian) and Mid
he large magn
this area, often

Middle Batho

al boundary.
0/6-1; see Figu
rmation, close
of a progradat

as originally d
er part of the T

es with regres
f the Fullers 
ilis Zone boun
s considered t
related within
ore Ireland.  

ological devel
up) in the No
nce may conta

latest Middle 

sal boundary
he North Celt
deposition of 
.6. 7).  

equence was 
et al. (1993). 

ng Graben are
ossfjord Memb

s, a distinct La
y Formation, e
e of J33 in the

ence Stratigrap

he Cullaidh S
also been sug

maximum floo
n Western Eu

lopment.  Th
e Group) in th
example the S

ddle Jurassic (
nitude of the 
n cutting dow

onian. 

  The base of 
ure D.6. 7) a
ely below the
tional success

defined in the 
Tarbert Forma

ssive Unit 2 o
Earth Rock

ndary (intra L
to probably c

n wells across

lopment.  J33
orth Celtic Sea
ain limestones

to Late Batho

y.  The base o
tic Sea Basin.
the limestone

defined by M
  The sequen
ea.  In the Ho

mber sandstone

ate Bathonian
equates to the

e North Sea an

phic Framework

Shale Formatio
ggested by Ar

oding surface 
rope.   

he sequence is
he North Celt
Slyne and Por
Bajocian) sed
base Upper Ju
n to the Lias G

the J33 seque
t the base of 

e Chiffchaff L
sion, with the 

northern Nort
ation (Brent Gr

of Wyatt (199
k Member, w
ate Bathonian

correlate with 
the South Ce

3 is developed
a Basin; the C
s and sandston

onian. 

of the sequenc
  This represe

es and interbe

Mitchener et a
ce represents 
orda Platform 
e (within the H

n flooding eve
e base of J33, 
nd offshore Ire

k 

on (formerly 
rcher et al. (20

within seque

s developed i
tic Sea Basin
rcupine basins
diments in this
urassic uncon
Group to cut o

ence is placed 
a broad coars
Limestone Me
high gamma l

rth Sea Basin, 
Group) (Parting

96) documente
with an asso
n).  This break
 the Chiffcha
eltic Sea Bas

d as shallow m
Chiffchaff Lim
nes, as in the 4

ce is placed a
ents the base 
edded sandsto

al. (1992) in 
the upper un

m area, Norwe
Heather Forma

ent defining th
within the Ho

eland (North C

LOWER 

known as the
019), which th

nce Bj5, defin

n the marine 
.  The sequen
s, due to the la
s area.  Simila
nformity, whic
out the whole 

in North Celt
sening upward
ember.  The 
log feature at 

where it equa
gton, Copestak

ed from centr
ciated uncon
k may correlat
aff Limestone 
in by Tappin 

marine sedime
mestone Mem
42/21-1 well. 

at a high gam
of a coarsenin
nes of the Per

the northern 
it of the Tarb
gian sector (T
ation).   

he base of Wy
odsoni Zone o
Celtic Sea Bas

– MIDDL

e Basal Oil Sh
these authors

ned by Jacqu

Bathonian se
nce is absent 
arge stratigrap
arly, the seque
ch merges wit
of the Middle

tic Sea Basin w
ds succession 
base of this 
the base of th

ates to a progr
ke et al., 1993

ral England, t
nformity, tied
te with the ba
 Member.  T
et al. (1994)

ments of the up
mber falls with

 

mma ray clays
ng upwards d

eregrine Form

North Sea B
bert Formation
Troll Field are

yatt’s (1996) r
of the earliest
sin).  

LE JURAS

hale, at the ba
date as latest 

in et al. (199

ediments of th
from studied

phic break bet
ence is absent 
th the Berriasi
e Jurassic sect

wells (such as
that begins in
wireline log p

he sequence in

radational dep
3).  

he base of wh
d to the base
ase of J33.  Th
he Fullers Ea
), in wells clo

pper part of th
hin the sequen

stone in the up
depositional su
ation (see wel

asin, and ame
n (Brent Grou
ea), J34 repre

regressive unit
Late Bathoni

SSIC 

ase of the 
Bajocian 

98), at the 

he Merlin 
d wells in 
tween the 
t from the 
ian (Intra 
tion.   

s 41/30-1, 
n the mid 
profile is 

nterpreted 

positional 

hich falls 
e of the 
he Fullers 
arth Rock 
ose to the 

he Merlin 
nce.  The 

uppermost 
uccession 

ell 50/6-1, 

ended by 
up) in the 
esents the 

t 3, at the 
ian.  This 



 
               
                     
 
Seismic ex
of the J34 
known as 
across the 
downcuttin
shown in F

Distributio
overlying P
the North C
studied we
Group.  

                      
                         

xpression.  Th
sequence and
the “Top Bat
Celtic Sea re

ng nature of th
Figure D.6. 5 

on and lithol
Peregrine Form
Celtic Sea Ba
ells and boreh

                          
                         

he Bathonian 
d is a high am
thonian Lime
egion, which 
his unconform
and Figure D.

ogical develo
mation and, in
sin.  In other 
oles.  The upp

                         
                          

(Top Peregrin
mplitude event

stone” marke
is more prop

mity, the J34 a
.6. 8.  

opment. The s
n the most co
basins of offs
per part of the

                         
                

Th

ne) seismic ho
t reflecting the
er in the area 
perly describe
and older sequ

sequence is re
omplete sectio
shore Ireland, 
e sequence is 

                         

he Standard Stra

orizon, identif
e presence of 
previously.  

ed as a base 
uences are oft

epresented by 
ons, by the ov

Bathonian ag
often truncat

                          

atigraphic Nom

fied in the Nor
carbonates at
This is the le
Upper Jurass

ften missing fr

the uppermos
erlying Curlew

ged section ha
ted by the unc

                         

menclature of off

rth Celtic Sea
t this level.  T
evel of a sign
sic unconform
rom well sect

st part of the M
w Member, o

as not been pe
conformity at 

                         

ffshore Ireland;

a Basin, ties to
This horizon h
nificant uncon

mity.  Because
ions.  This ho

Merlin Forma
of the Eagle G
netrated in an
the base of th

                         

; An Integrated 

Page D

o the top 
has been 
nformity 
e of the 
orizon is 

ation the 
Group, in 
ny of the 
he Hook 

       

Biostratigraph

D.6- 20 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

 

 

Figure D.6

                      
                         

6. 8.  Lower-U

                          
                         

Upper Jurassi

                         
                          

ic seismic sequ

                         
                

Th

uences, and ti

                         

he Standard Stra

ies to 41/30-1

                          

atigraphic Nom

1 and UK 103/

                         

menclature of off

/1-1 wells, No

                         

ffshore Ireland;

orth Celtic Sea

                         

; An Integrated 

Page D

a Basin.  Arb

       

Biostratigraph

D.6- 21 

itrary line com

hic, Lithostratig

mprises MIL9

graphic & Seque

92-26, MIL93

ence Stratigrap

3P-21 and  SG

phic Framework

GC06-780528.

k 

. 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

LOWER-

Palaeofacie
Sinemurian
D.6. 13) an
sample, see
point on an

The Hettan
which is re
basins, the
Arroo and
reflecting m
the Fastnet
passing fro
(oolitic lim
Formation)
Leane Form
facies in t
differentiat

To the nort
50/3 and 4
the UK sec

The Sinem
across the 
Formation 
the Neaskin
evaporites,

Sinemurian
reflect fully
the earliest
shallow ma
Sandstone 

The Pliens
penetrated,
dominated 
(“42/21-1 L

The Early 
where pen
environmen

The Middl
the Lias G
developed 
Limestone 
basins, the 
formation 
Sandstone 
Limestone 

                      
                         

-MIDDLE J

es maps have 
n (Figure D.6
nd Late Bath
e Dobson & W
ny of the follo

ngian palaeofa
epresented by

e interval equa
d Lackagh me
marginal mari
t, North Celti
om a predomi

mestones) in th
).  To the nor
mation, repres
the South Ce
ted to the sout

th east, depos
1/30 blocks) a

ctor block 103

murian palaeof
offshore Irel
(including the
n Member).  T
, with limeston

n sediments a
y marine depo
t Sinemurian 
arine sandston
Member in th

sbachian interv
, namely the S
in all areas, 

Lower Sandst

Toarcian inte
netrated, name
nts are though

e Jurassic, mi
Group.  This e

as shallow m
Member at th
age equivalen
are predomin
Member in t
Member).  

                          
                         

JURASSIC 

been created 
6. 10), Pliensb
honian (Figur
Whittington, 1
wing Early Ju

facies map foc
y a range of 
ates to the lo
embers).  Th
ine setting, in
c Sea, South 
inantly non-m
he Fastnet, Sou
rth eastern pa
sented by inter
eltic Sea Bas
th west are no

sitional enviro
alternating lim

3/2, the fully m

facies map foc
land region.  
e Hollywood a
These sedime
nes and dolom

are widespread
ositional envir

into the Gle
nes in the sou
he northern pa

val is represe
Slyne, Goban 
with occasio
one Member”

erval is repres
ely the Slyne
ht to be deeper

iddle Aalenian
equates to the
marine, and c
he base of the
nt sediments a

nantly clayston
the North Ce

                         
                          

PALAEOFA

for the Lower
bachian (Figu
re D.6. 14) in
1979), howev
urassic palaeo

cuses on the 
depositional e

ower part of t
hese sediment
nterbedded wi
Celtic Sea ba

marine setting 
uth Celtic Sea

art of this regi
rbedded clays
sin.  In this 
ot discernible. 

onments becom
mestones and 
marine facies i

cuses on the w
In the Slyne 
and Glennaun

ents are repres
mite intervals r

d in the Fastn
ronments, pas
enbeg Formati
uth west (Gara
art of the North

ented by the P
Spur, Fastnet

onal limestone
”) is developed

sented by the 
, Goban Spur
r marine than 

n-Bajocian int
 Harrier and 
laystone dom

e Kestrel Form
are referred to
ne-dominated
eltic Sea Basi

                         
                

Th

ACIES DIS

r to Middle Ju
ure D.6. 11), E
ntervals.  An 
ver, its age is p
facies maps.  

J2 sequence b
environments 
the Meelagh F
ts are represe
ith limestones
asins and acro
(represented 

a and southern
ion, alternatin
stone/limeston
area, howeve
 

me fully marin
claystones.  T
is developed e

whole Sinemu
and Erris ba

n members) pl
sented in this 
reflecting mar

net, North Ce
sing from the 
ion.  This for
a Sandstone M
h Celtic Sea B

Pabay Shale F
t, South Celti
es and are of 
d in the 42/21

Whitby Mud
r, Fastnet, So
in the underly

terval is repre
overlying Ke

minated lithofa
mation.  In the
o the Sparrowh
, with sandsto
in, quadrants 

                         

he Standard Stra

TRIBUTIO

urassic of offsh
Early Toarcia
occurrence is
poorly constra
 

basal part of 
across the o

Formation (in
ented by alte
s of marine or
oss this region
by freshwate

n part of the N
ng non-marine
ne lithofacies i
er, the variou

ne, with the d
To the south e
entirely in clay

urian interval a
asins, the inte
lus the overlyi
area by an int
rine incursion

eltic Sea, Sout
Currane Form
rmation is pr

Member) in th
Basin (quadran

Formation, wh
c Sea and No
shallow mar

 block.   

dstone Format
outh Celtic S
ying Pliensbac

esented by the
estrel formatio
acies, with in
e Goban Spur,
hawk Formati
ones (“62/7-1
41 and 50 a

                          

atigraphic Nom

ON  

hore Ireland, 
an (Figure D.
s known also 
ained and hen

the Lias Grou
ffshore Irelan

ncluding the E
ernating clays
rigin).  Hettan
n display a ra
er claystones),

North Celtic Se
e and marine 
in the North C
us members 

deposition of B
east of this are
ystones and m

and covers a r
erval equates 
ing marine-est
terbedded mu

ns (in the Holly

th Celtic Sea 
mation (altern
redominantly 
he Fastnet Bas
nts 50, 41 and

hich is in full
orth Celtic Sea
ine, shelf orig

tion which is 
ea and North
chian.  

e lower part of
ons (Kite Gro
nterbedded lim
, Fastnet, Sou
ion, of shallow
 Sandstone” i
reas) and lim

                         

menclature of off

for the Hettan
.6. 12), Aalen

in the Kish 
nce it has not 

up, of mid to
nd region.  In
Easky, Emo, 
stones, sandst
ngian sedimen
ange of depos
, with interfin
ea basins (repr
environments

Celtic Sea Bas
of the Leane

Blue Lias For
ea, in block 5

marls (Gill For

range of depo
to the upper 
tuarine Inagh 
drocks, carbo
ywood Memb

basins and a
nating clayston

claystone dom
sin, and the co

d 42).  

ly marine faci
a basins.  Lith
gin.  A shallo

in fully mari
h Celtic Sea b

f the Kite and
oup) in the Sly
mestones, incl
uth Celtic Sea 
w marine orig
in the Goban 

mestones (for 

                         

ffshore Ireland;

ngian (Figure 
nian-Bajocian 
Bank Basin (
been added a

o late Hettang
n the Slyne an
Mullagh, Mo
tones and ev
nts are widesp
sitional enviro
ngering marin
resented by th
s persisted wi
sin and claysto
e Formation 

rmation (in th
0/10 and pass

rmation).   

sitional enviro
part of the M
Formation (in
nates, sandsto

ber).   

across this reg
nes and limest
minated but i
orrelative Lou

ies in all area
hofacies are cl
ow marine sa

ine facies in a
basins.  Depo

d Eagle group
yne Basin, wh
luding the Ki
and North Ce

gin.  Sediment
Spur Basin; 
example the 

                         

; An Integrated 

Page D

D.6. 9), 
(Figure 

(sea bed 
as a data 

gian age, 
nd Erris 

oanmore, 
vaporites 
pread in 

onments, 
ne facies 
he Leane 
ithin the 
one/marl 
that are 

he 50/12, 
sing into 

onments 
Meelagh 
ncluding 
ones and 

gion and 
tones) in 
includes 
ughbaun 

as where 
laystone 
andstone 

all areas 
ositional 

s, above 
hich are 
ingfisher 
eltic Sea 
ts of this 
Chough 
“50/3-1 

       

Biostratigraph

D.6- 22 

Figure D.

 

hic, Lithostratig

.6. 9.  Hettang

graphic & Seque

gian palaeofa

ence Stratigrap

acies map. 

phic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

 

                      
                         

6. 10.  Sinemu

                          
                         

urian palaeofa

                         
                          

facies map. 

                         
                

Th

                         

he Standard Stra

                          

atigraphic Nom

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

 

       

Biostratigraph

D.6- 23 

Figure D.

hic, Lithostratig

.6. 11.  Pliens

graphic & Seque

sbachian pala

ence Stratigrap

aeofacies map

phic Framework

p. 

k 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 12. Early T

                          
                         

Toarcian palae

                         
                          

eofacies map.

                         
                

Th

 

                         

he Standard Stra

                          

atigraphic Nom

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

 

       

Biostratigraph

D.6- 24 

Figure D.

 

 

hic, Lithostratig

.6. 13. Aaleni

graphic & Seque

ian-Bajocian p

ence Stratigrap

palaeofacies 

phic Framework

map. 

k 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

The Middl
formation 
The upperm
the 50/6 bl

                      
                         

6. 14.  Late Ba

e Jurassic, La
is of shallow 
most part of th
lock.  In a sin

                          
                         

athonian pala

ate Bathonian 
marine origin

he formation i
ngle well, 12/2

                         
                          

aeofacies map

interval is rep
n and is deve
is represented 
2-2, from the R

                         
                

Th

p. 

presented by 
eloped in carb

by the Curlew
Rockall Basin

                         

he Standard Stra

the Peregrine
bonate lithofa
w Member, a 
n, the “12/2-2

                          

atigraphic Nom

 Formation in
cies, with sub
marine clayst
 Lower Sands

                         

menclature of off

n the North Ce
bordinate sand
tone facies dev
stone” is cons

                         

ffshore Ireland;

eltic Sea Basi
dstone and cl
veloped in we
sidered to be p

                         

; An Integrated 

Page D

 

in.  This 
laystone.  
ells from 
partly of 

       

Biostratigraph

D.6- 25 

Late Bath
Late Bath

hic, Lithostratig

honian age, an
honian age are

graphic & Seque

nd is develope
 absent from a

ence Stratigrap

ed as a marine
all other wells

phic Framework

e lithofacies c
s and borehole

k 

composed of s
es in the weste

LOWER 

sandstones an
ern offshore Ir

– MIDDL

nd interbedded
reland basins.

LE JURAS

d claystones.  
  

SSIC 

Rocks of 



 
               
                     
 

LOWER-

Lower-Mid
the Rockal
lithostratig
(Middle Ju
Ireland) (se
Basin, thou
Jurassic se
question re

Lower and
UK offsho
Bristol Cha
applied to r
the group r

Some prev
the Slyne a
the lithostr
the Slyne-E
1997), She
Thomas (1
to be wide
extended fr
units are co
Group here

Millson (1
basins (Irel
workable, a

Since the w
Morton in 
term Broad
Broadford 
1992, 27/1
allocated to
section in o
than fully m

An importa
operators a
data from 
Member (P
Hesselbo &
be contigu
Slyne Basi
Trueblood 
the level g
1992 and S
Ireland as i
and the nor
is also app

                      
                         

-MIDDLE J

ddle Jurassic r
ll, Erris, Slyne

graphic groups
urassic of the 
ee Figure D.6
ugh Lower Ju
ection is prese
egarding the p

d Middle Juras
ore areas to of
annel areas).  
rocks of this a
recognised off

vious authors, 
and Erris basin
ratigraphic ter
Erris areas ha

ell, Statoil (Mi
995).  In the 

espread, that 
from onshore S
omparable acr
ein; it was orig

987) publishe
land and UK r
and has not be

work of Trueb
Simms et al.,
dford Beds is
Beds has bee
3-1A well; an
o the Broadfo
onshore Skye
marine in the B

ant sandstone
and consultan
western offsh
Pabay Shale 
& Coe, 2000). 
uous with the 
in occurrences
& Morton, 1

generally inter
Scotchman & 
it is clearly di
rthern Skye w
arent on this c

                          
                         

JURASSIC L

rocks are wide
e, Porcupine, 
s are recogni
Slyne and Po
6.15).  The pr
urassic sedim
ent in the bas
resence of Ba

ssic depositio
ffshore Irelan
In the nearby

age across all 
fshore Ireland 

for instance, T
ns was linked
rminology from
as been contin
illennia, 2004
current projec
is background
Scotland into 
ross the region
ginally includ

ed a lithostrati
regions), how
een adopted b

blood & Mort
, 2004; Hesse
s now discon
en used exten
nd in the Corr
ord Beds west
, around Broa
Breakish Form

e unit is prese
nts in the area
hore Ireland w
Formation) th
 Given the sh
Hebridean oc

s.  The term S
991), extendin
rpreted as rep
Thomas, 199

iscontinuous i
well Upper Gl
correlation, as

                         
                          

LITHOSTR

espread in off
Goban Spur, 
sed, Eagle G

orcupine areas
resence of M

ments are prov
sin, as is sug

athonian aged 

on appears to 
nd, as shown 
y UK areas, L
areas of offsh

d are discussed

Trueblood & M
d to that of the
m Scotland to
nued since by
4) and Serica E
ct this approac
d argillaceou
western offsh
n (though the 

ded as the basa

igraphic schem
wever, no type 
by the industry

ton (1991) the
elbo et al., 19
ntinued in fav
nsively in wes
rib Field, Dan
t of Ireland is 
adford (now re
mation. 

nt in several 
.  This compr

wells shows t
hat is develop
hallow marine
ccurrences, he
Scalpay Sand
ng this name 

presenting this
95).  The Scal
in onshore Sky
en-1 (see Figu
s this sandston

                         
                

Th

RATIGRAP

fshore Ireland 
Fastnet, Sout

Group (Middle
s) and the Lia
iddle Jurassic

ven in the nor
ggested by sei

section in this

have been co
by data publi

Lower Jurassic
hore Ireland in
d in more deta

Morton (1991
e Hebrides Ba
o the offshore
y all other com
Energy (2009
ch is consider
s sediments, 

hore Ireland on
Late Toarcian

al member of t

me for the Ju
or reference w

y or academia 

e stratigraphy
99; Hesselbo 

vour of new n
stern offshore 
ncer et al., 20
referred here

eferred to the 

wells in the S
rises the reser
that this sands
ped in onsho

e-estuarine orig
ence a new n
stone has also
from onshore

s sandstone in
lpay Sandston
ye, having nea
ure D.6.16).  
ne is absent fr

                         

he Standard Stra

PHIC SUBDI

and are prove
th Celtic Sea, 
e Jurassic of 
as Group (Mid
c section is no
rthern part of
ismic interpre
s basin is disc

ntiguous from
ished by, amo
c rocks are ref
n the current s
ail below.  

) and Trueblo
sin (western S

e Ireland area.
mpanies in th

9) and authors
red a valid app
hence terms 
n the evidenc
n-Aalenian Du
the Bearreraig

urassic (Lower
wells were cit
in offshore Ir

y of the Hebrid
& Coe, 2008

name, Breaki
Ireland basin

005) and in ot
e to the newly

Breakish For

Slyne Basin, t
rvoir in the B
stone does ap
re western S
gin of this san

name, Neaskin
o been applied
e Hebrides ou
n western offs
ne Formation w
arly totally sh
A similar rap

rom the Uppe

                          

atigraphic Nom

IVISIONS 

en in wells, bo
North Celtic 
the Celtic Se

ddle to Lower
ot proven by 
f the basin.  I
etations both 
cussed further 

m UK onshore
ong others, T
ferred to the L
scheme.  Form

ood (1992) con
Scotland) and 
  The applica

he area such a
s such as Danc
proach for tho
such as Paba
e that it appea
un Caan Shale
g Formation in

r, Middle and
ted or illustrat
reland.   

dean successi
8).  One amen
ish Formation
ns, for examp
ther wells in t

y defined Mee
rmation) in be

that has been 
Bandon Discov
ppear to be co
cotland (see 
ndstone in the 
n Member, is
d in western o

utcrops.  There
shore Ireland 
would not be 

haled out over
pid pinch out o
er Glen-1 well

                         

menclature of off

oreholes and 
Sea and Kish

ea and Fastne
r Jurassic of t
well penetrati
It is considere
in this study 
below. 

e (Britain and
Tappin et al. (
Lias Group an
mation and me

nsidered that t
therefore that

ation of Hebrid
as Enterprise 
cer et al. (200
ose lithologica
ay Shale and 
ars that the fac
e Formation is
n the Hebrides

d Upper) of F
ted, and the sc

ions has been 
ndment arising
n, in western 
le, in the Slyn
the area.  The
lagh Formatio

eing non to ma

termed the S
very well 27/4
oeval with the
for example, 
Ireland area i

s adopted for 
offshore Irelan
e is in fact no
(see 27/13-1A
expected to b

r the distance b
of the Suisnis
l and has pinc

                         

ffshore Ireland;

sea bed sampl
h Bank basins
et areas), Kite
the whole of o
ions in the Po
ed likely that
and by other

d Northern Ire
(1994; Cardig
nd this name h
ember subdivi

the tectonic hi
t it was valid 
dean nomencl
(including M

05) and Scotc
al units that ar
Dun Caan Sh

cies and ages 
s allocated to 
s Basin). 

Fastnet and Ce
cheme is there

revised (for e
g from this is 
Scotland.  T
ne Basin (Tru
e succession f
on; it differs f
arginal marin

uisnish Sands
4-1.  Biostrat
e Suisnish Sa
Simms et al

it is highly un
the offshore 

nd (Trueblood
o sandstone pr
A well in Tru
be present in o
between easte

sh Sandstone M
hed out betwe

                         

; An Integrated 

Page D

les from 
s.  Three 
e Group 
offshore 
orcupine 
t Middle 
rs.  The 

eland) to 
gan Bay, 
has been 
isions of 

istory of 
to apply 
lature in 

Millennia, 
hman & 
re likely 
hale are 
of these 
the Lias 

eltic Sea 
efore not 

example 
that the 

The term 
ueblood, 
formerly 
from the 
e, rather 

stone by 
tigraphic 
andstone 
l., 2004, 

nlikely to 
Ireland, 

d, 1992; 
resent at 
ueblood, 
offshore 
ern Skye 
Member 
een here 

       

Biostratigraph

D.6- 26 

(northern 

Lower To
et al., 200
in the ons
an expand
Basin and
lithologic
during the

The Lias 
descendin
Leane for
well as in
area show

Middle Ju
separated 
Oolite Gr
Weighton
Scotland) 
nature of 
carbonate
UK onsho
Further co

The quest
the curren
borehole d
as within 
previous a
Hebridean
Great Est
correlation
Jurassic K
interpreted
Minard F
Basin).  T
the lateral
Ireland w
relevant s

Note that 
and 26/21
the base U

 

hic, Lithostratig

Isle of Skye) 

oarcian marine
04).  The junc
shore Hebride
ded section is
d Fastnet Ba
ally similar s
e Late Toarcia

Group contai
ng stratigraph
rmations.  The
n the Slyne Ba
w very good to

urassic (pre-C
out into carbo

roup) in south
n axis (Ravens
 (Barron et a
the Middle Ju

e successions. 
ore and offsh
omparisons w

tion of the pre
nt evaluation, 
drilled west o
the Callovia

authors and o
n lithostratigra
tuarine Group
n of the Midd

Kite Group) i
d to be cut ou

Formation (Be
This break is p
al equivalence
wells.  Further 
sections below

in the northe
1-1; in both ca
Upper Jurassic

graphic & Seque

and the type a

e claystones in
tion between 
s area, hence 
present, that 

asin.  The W
ediments in o
an-Aalenian fr

ins several or
ic order, the 
ese formation
asin.  In partic
o excellent oil-

Callovian) rock
onate-dominat
hern and cent
scar Group in

al., 2012).  No
urassic in offs
 While some

ore area, in o
ith the UK su

esence of Bath
it has been c

f Ireland (the 
n to Bathonia

operators in th
aphic names t

p (Bathonian) 
dle Jurassic of
s shown in F
ut/absent in th
eara Group) a
present in all w
e of the Bearr

discussion re
w. 

ern Porcupine 
ases the Minar
c unconformity

ence Stratigrap

area of the san

n the Inner He
this formation
the Portree Sh
is referred to

Whitby Mudsto
onshore UK.  
rom that in the

rganic-rich for
Tacumshin, 

ns occur in the
cular, the Whi
-prone source

ks onshore B
ated succession
tral Britain, t

n Yorkshire, a
one of these 
shore Ireland,
e individual u
overall terms t
uccessions are 

honian sedim
concluded tha
one exception

an age range)
he region.  Tr
to the successi

section in 26
f the Upper G

Figure D.6. 17
he stratigraph
and the top o
wells in weste
reraig Group 
egarding the p

Basin, only t
rd Formation 
ty and its pres

phic Framework

ndstone, in cen

ebrides Basin 
n and the over
hale Formatio
 the Whitby M
one Formatio
Sedimentatio

e UK to warra

rmations that 
Whitby Muds
e North and S
tby Mudstone
rock potentia

ritain are mor
ns, of marine t
o marginal m

and Bearreraig
broad Middle
 which is dom
nits of the Iri
there are suff
provided in th

ents offshore 
at no firmly d
n is the “12/2-
).  Bathonian 
rueblood & M
ions in the nor
6/22-1A (nort

Glen-1 well wi
7, whereby th
ic gap (uncon
f the Bajocian
rn Ireland tha
of the Hebrid

presence/absen

two wells are 
unconformabl
ence in this ba

k 

ntral Isle of S

are referred t
rlying Dun Ca
on name is no
Mudstone For
on name is e
on is sufficien
ant a new nam

show good t
stone, Dun C

South Celtic S
e Formation a
al.   

re variable lit
to marginal m

marine, deltaic
g Sandstone F
e Jurassic fac
minated by fu
ish Middle Ju
ficient differen
he individual 

Ireland warra
dated Bathonia
-2 Lower San
 sediments ha

Morton (1991)
rth Porcupine
th Porcupine 
ith the 18/20-
he Bathonian 
nformity) that 
an Kestrel For
at preserve Mi
des Basin wit
nce of Bathon

known which
ly overlies the
asin.  

LOWER 

kye.   

to the Portree 
aan Shale Mem
t applied in of
rmation, by co
xtended into 
tly different i

me, the Tacum

to excellent so
Caan Shale, P

ea basins, the
nd the Pabay 

thologically th
marine origin (
c clastic succ
Formation and
ies developm
lly marine Aa

urassic success
nces to warra
lithostratigrap

ants some spec
an section has
dstone” sectio
ave been inte
) and Trueblo
and Slyne ba
Basin) and 2

-1 Ireland wel
Great Estuari
is developed

rmation (Kite
ddle Jurassic 
th the more f
nian sediment

h penetrate th
e Lower Juras

– MIDDL

Shale Format
mber is know
ffshore Irelan
orrelation wit

offshore Ire
in the Fastnet

mshin Formatio

ource rock po
Pabay Shale, 
e Fastnet and 
Shale Format

han the Lowe
(Inferior Oolit
cessions to th
d Great Estua

ments are direc
alenian to Bat
sions do com
ant a new nom
phic unit descr

ecific consider
s yet been ide
on in the 12/2
erpreted to be
ood (1992), as
asins, and inte
27/13-1A (Sly
ll (that is a typ
ine Group of 

d between the 
e Group) in o
section.  The 

fully marine K
ts west of Irel

he pre-Oxford
ssic, demonstr

LE JURAS

tion (Morton i
n to be uncon
d.  In offshore
h the North C
land from its
and Celtic S

on.   

otential.  Thes
Glenbeg, Cur
Goban Spur b
tion in the Sly

er Jurassic, an
te Formation a
e north of th

arine Group in
ctly comparab
thonian, mixe
pare to those 

menclature for
riptions below

ration.  On the
entified in any
-2 well, which

e present, how
s stated above
rpreted the pr

yne Basin) we
pe well for th
the Hebrides
base of the O
ffshore Irelan
correlation al

Kite Group in
land is provid

ian Jurassic, 2
rating the mag

SSIC 

in Simms 
nformable 
e Ireland, 

Celtic Sea 
s use for 

Sea basins 

se are, in 
rrane and 
basins, as 
yne Basin 

nd can be 
and Great 

he Market 
n western 
ble to the 
ed clastic-

from the 
r Ireland.  

w. 

e basis of 
ny well or 
h is dated 
wever, by 
e, applied 
resence of 
ells.  The 
he Middle 
s Basin is 
Oxfordian 
nd (Slyne 
lso shows 
n west of 
ded in the 

26/22-1A 
gnitude of 



 
               
                     
 

Figure D.6

                      
                         

6. 15.  Lower-

                          
                         

-Middle Juras

                         
                          

ssic lithostrati

                         
                

Th

igraphic grou

                         

he Standard Stra

up distribution

                          

atigraphic Nom

ns, offshore Ir

                         

menclature of off

reland.  Black

                         

ffshore Ireland;

k dots represe

                         

; An Integrated 

Page D

ent proven we

       

Biostratigraph

D.6- 27 

ell and boreho

hic, Lithostratig

ole penetration

graphic & Seque

ns. 

ence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 16.  Lower J

                          
                         

Jurassic corr

                         
                          

relation of 18/

                         
                

Th

/20-1 well (Sly

Stage

EA
R

LI
ES

T 
B

AJ
O

C
IA

N
 -

LA
TE

 A
A

LE
N

IA
N

E
A

R
LY

A
A

LE
N

IA
N

 -
LA

TE
 T

O
A

R
C

IA
N

EA
R

LY
TO

A
R

C
IA

N
LA

TE
PL

IE
N

SB
A

C
HI

A
N

EA
RL

Y 
PL

IE
N

SB
A

C
H

IA
N

EARLY
PLIENSBACHIAN
LATE SINEMURIA

IN
TR

A
-L

A
TE

SI
N

EM
U

R
IA

N
EA

RL
Y 

SI
N

EM
U

RI
A

N
EA

R
LI

ES
T 

SI
N

EM
U

R
IA

N
 -

LA
TE

ST
 H

ET
TA

N
G

IA
N

H
ET

TA
N

G
IA

N

RHAETIA

E
A

RL
Y

 R
H

A
E

TI
A

N
 -

LA
TE

 N
O

RI
A

N

                         

he Standard Stra

yne Basin) wi

UK Up
0 150API

GR
D
M

Formation

B
ER

R
ER

A
IG

 S
AN

D
ST

O
N

E
PO

R
TR

EE
 S

H
A

LE
SC

AL
PA

Y
SA

N
D

ST
O

N
E

PA
B

A
Y 

SH
A

LE
B

LU
E 

LI
A

S
B

RE
A

K
IS

H

LILSTOCK

W
ES

TB
U

R
Y

M
ER

C
IA

M
U

D
ST

O
N

E

Member

U
D

A
IR

N
SH

A
LE

O
LL

A
C

H
SA

N
D

ST
O

N
E

D
UN

 C
A

A
N

SH
A

LE

COTHAM

N -
AN

AN

                          

atigraphic Nom

ith Upper Gle

pper Glen-1
Depth
MD (ft)

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600

4700

4800

4900

5000

5100

5200

5300

5400

5500

5600

5700

5800

5900

6000

6100

6200

6300

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100

8200

8300

8400

8500

8600

8700

8800

Lithology

140 40µs/ft
DT

Depth
MD (m)

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

                         

menclature of off

en-1 well (ons

PORTREE SH

SCALPAY SANDS

PABAY SHALE F

BLUE LIAS

BREAKISH

Sequence

J24

J22

J18

J17

J16

J14

J13

J12

J6

J4

J3

J2

J1

TRi30

TRi20

PORTREE SH

SCALPAY SANDS

PABAY SHALE F

BLUE LIAS

BREAKISH

                         

ffshore Ireland;

shore northern

HALE FM

STONE FM

M

H

LILSTOCK

WESTBURY

J6

J13

J12

J14

J17

J18

HALE FM

STONE FM

M

H

LILSTOCK

WESTBURY

DUN CAAN SHALE FM

J6

J13

J12

J14

J17

J18

J4

J1

J3
-J2

MEE

CON

                         

; An Integrated 

Page D

n Isle of Skye

J16

Group

K
IT

E
LI

A
S

PENART
M

ER
C

IA
M

U
D

ST
O

N
E

Stage

LA
TE

A
A

LE
N

IA
N

- M
ID

D
LE

EA
R

LY
 A

A
LE

NI
A

N
- L

A
TE

 T
O

A
R

CI
A

N
EA

R
LY

 T
O

AR
C

IA
N

LA
TE

 P
LI

EN
SB

AC
H

IA
N

LA
TE

 P
LI

EN
SB

AC
H

IA
N

 - 
EA

R
LY

EARLY
PLIENSBACHIAN

LA
TE

 S
IN

EM
U

R
IA

N
E

A
R

LY
H

E
TT

A
N

G
IA

N

J16

ELAGH

NN

       

Biostratigraph

D.6- 28 

e, western Sco

18/
0 150API

GR
D
M

2

2

2

2

3

3

3

3

3

3

3

3

3

3

TH

Formation

H
A

R
R

IE
R

D
UN

 C
A

A
N

 S
H

A
LE

W
HI

TB
Y 

M
UD

ST
O

N
E

PA
B

A
Y 

SH
AL

E
IN

AG
H

M
EE

LA
G

H
C

O
N

N

LILSTOCK

WESTBURY

C
UR

R
A

CH

Member

D
U

NN
O

C
K

D
ER

G
R

EE
A

LL
UA

B
AR

N
A

HA
LL

IA
A

R
D

R
A

PO
U

LN
A

M
U

C
K

A
D

O
O

N
IN

N
IS

C
A

R
R

A
H

O
LL

YW
O

O
D

G
LE

N
N

AU
N

A
RR

O
O

LA
CK

A
G

H
EA

SK
Y

EM
O

M
UL

LA
G

H
M

O
A

N
M

O
R

E

LANGPORT

COTHAM

hic, Lithostratig

otland).  

/20-1
Depth
MD (ft)

8300

8400

8500

8600

8700

8800

8900

9000

9100

9200

9300

9400

9500

9600

9700

9800

9900

10000

10100

10200

10300

10400

10500

10600

10700

10800

10900

11000

11100

11200

11300

11400

11500

11600

11700

11800

11900

12000

12100

12200

12300

12400

12500

12600

12700

12800

12900

13000

13100

Lithology

140 40µs/ft
DT

Depth
MD (m)

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

graphic & Seque

Sequence

J22

J18

J17

J16

J14

J13

J12

J6

J4

J2-J3

J1
TRi30

TRi20

17

9

2

18/2

ence Stratigrap

18

10

3

19

11

4

20

12

5

20-1

UK Uppe

phic Framework

21

13

6

14 15

er Glen-1

0 20 40 60

km

k 

 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Figure D.6

Formation

IN
TR

U
SI

O
N

(W
IT

H
 S

O
M

E
TU

FF
S)

LE
A

LT
 S

H
A

LE
IN

TR
U

SI
O

N
LE

A
LT

SH
A

LE

INTRUSION
LEALT
SHALE

EL
G

O
L

SA
N

D
ST

O
N

E
C

U
LL

AI
D

H
S

H
AL

E
B

ER
R

ER
A

IG
 S

A
N

D
ST

O
N

E

PORTREE
SHALE

G

Stage

?LA TE B ATHONIAN

LATE  -  EAR LY
B ATHONIAN

EA
R

LY
 B

A
TH

O
N

IA
N

 - 
LA

TE
 B

A
JO

C
IA

N
EA

R
LY

 B
A

JO
C

IA
N

EA
RL

IE
ST

 B
A

JO
C

IA
N

 - 
LA

TE
A

A
LE

N
IA

N
E

AR
LY

 A
AL

E
NI

A
N 

-
LA

TE
 T

O
AR

CI
A

N

EARLY
TOARCIAN

17

9

2

18/20-1

                      
                         

6. 17.  Middle

UK Up
D
M

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

0 150API
GR

Depth
MD (m)

600

700

800

900

1000

1100

1200

1300

Member
?L

O
N

FE
A

R
N

K
IL

DO
NN

A
N

GA RAN TIA NA CLAY

R
IG

G
 S

A
N

DS
TO

NE
HO

LM
SA

ND
ST

O
NE

U
DA

IR
N 

SH
A

LE
O

LL
A

CH
S

AN
DS

TO
NE

D
UN

 C
AA

N
 S

H
A

LE

18

10

3

19

11

4

20

12

5

UK U

                          
                         

e Jurassic corr

per Glen-1
Core

Interval

1

Casing
Point

Depth
MD (ft)

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

Lithology

140

21

13

6

14 1

Upper Glen-1

0 20

km

                         
                          

relation of 18

1
40µs/ft

DT Sequence

J32

J26

J24

J22

J18

J17

15

40 60

                         
                

Th

8/20-1 well (Sl

MIDDLE JURASSIC

J18

J2
2

J2
4

J2
6

DUN CAAN SHALE FM

MIDDLE JURASSIC

J18

J2
2

J2
4

J2
6

J17

KI
TE

                         

he Standard Stra

lyne Basin) w

Stage
(Merlin
2018)

LA TE B AJOC IA N

EA
RL

Y 
B

A
JO

C
IA

N
LA

TE
 A

A
LE

N
IA

N
 - 

M
ID

D
LE

EA
R

LY
 A

A
LE

NI
A

N
 -

LA
TE

 T
O

A
R

C
IA

N
EA

RL
Y 

TO
AR

C
IA

N

Group

B
EA

R
A

K
IT

E
LI

A
S

Formatio

M
IN

A
RD

K
ES

TR
EL

H
A

R
R

IE
R

D
U

N
 C

A
A

N
 S

H
A

LE
W

H
IT

B
Y 

M
U

D
ST

O
N

E

IT
E 

GP

                          

atigraphic Nom

with Upper Gle

18/
0 150API

GR
Depth
MD (m)

2000

2100

2200

2300

2400

2500

2600

2700

2800

on Member

K
IN

G
FI

SH
ER

LI
M

ES
TO

N
E

W
RE

N
SK

YL
A

RK
SP

A
RR

O
W

R
O

B
IN

D
UN

N
O

C
K

D
ER

G
R

EE

                         

menclature of off

en-1 well (ons

/20-1
Casing
Point

Depth
MD (ft)

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100

8200

8300

8400

8500

8600

8700

8800

8900

9000

9100

9200

9300

Lithology

140 µs
DT

                         

ffshore Ireland;

 

shore norther

40s/ft
T Sequence

J26

J24

J22

J18

J17

                         

; An Integrated 

Page D

rn Isle of Sky

       

Biostratigraph

D.6- 29 

e, western Sco

hic, Lithostratig

otland). 

graphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
The sectio
Morton, 19
to the Oxfo

In addition
the Connem
and compo
Minard For

• In
be
sp
K
th

• Th
Ju
re
un

• Ch
by
id
po

Only one w
Callovian s

It is curiou
broadly da
Bathonian 
Bathonian 
the North a
unconform

It is further
boreholes s
studied sec
have not b
(Dunbrattin
however, n
considered
of Oxfordia
the St Geo
central Eng

The lithost
existing na
appear to b

New Midd
formation a

New Lowe
first letters
name, thos

                      
                         

n formerly co
991, for exam
ordian aged M

n, in the Porcu
mara Field (bl
osite logs, als
rmation, and i

n the northern
een recorded. 
pecies Therios

Klieana spp., p
hese dominant

here are no B
urassic dinocy
egarded as ha
nderlie the Mi

harophytes ar
y a charophy
dentified the ta
olyspirata, Me

well, 12/2-2, p
sediments, bas

us that no Bat
ated Callovia
occurrences t
age (Peregrin
and South Ce

mity in the Fast

r notable that
studied.  In w
ctions too.  In 
een recognise
n Formation) 
no taxa of this
d to correlate w
an age.  It is t

orge’s Channe
gland (in the O

tratigraphic su
ames that app
be restricted to

dle Jurassic li
and member r

er Jurassic lith
s of the memb
se of the Inagh

                          
                         

onsidered to b
mple in the 26/
Minard Format

upine Basin su
lock 26/28), in
o see MacDo
its contained m

n Porcupine B
 These includ
synoecum flux
lus Cetacella 

tly red bed suc

Bathonian restr
ysts present in
aving been re
inard Formatio

re present in a 
yte expert, Dr
axa as being p
esochara canc

penetrated a u
sed on the pre

thonian aged 
an-Bathonian 
that are consi
ne and Merlin 
eltic Sea basin
tnet Basin we

t there is no st
west of Ireland

the Celtic Sea
ed.  In this pr

has been sam
s age were fou
with the Mina
though likely t
el Basin and B
Oxford Clay F

ubdivision pro
pear to extend
o Irish offshor

ithostratigraph
reflects the ord

hostratigraphi
bers of the Pab
h Formation sp

                         
                          

be Bathonian
/22-1A, 27/13
tion (Beara Gr

uccessions, Ba
ncorporating t
onald et al., 1
microfaunas a

asin, and to a
de the marine 
xans and The
armata/inerm

ccessions.   

ricted taxa in 
n the lower p
eworked from
on. 

number of in
r Carles Mart
primarily of L
cellata, M. ha

unit “12/2-2 L
esence of a din

sediments hav
interval in t
dered herein t
formations, o

ns (though are
lls). 

trong evidenc
d wells and b
a basins, how

roject, the bas
mpled and stu
und in this int
ard Formation
that Callovian
Bristol Chann

Formation).   

oposed for the
d from the UK
re basins.   

hic units are 
der in the food

ic units are na
bay Shale For
pell “INA”, th

                         
                

Th

n age in Porcu
-1A wells) is 
roup).   

athonian aged 
the lower part
987; Jones &

and palynoflor

a lesser extent
ostracod taxo

eriosynoecum 
mis and Leiria

the palynoflo
art of the for

m the underly

tervals within
tin-Closas, as
Late Jurassic a
rrisii, M. volu

ower Sandsto
nocyst associa

ve yet been id
the 12/2-2 w
to represent O
of the Eagle G
e believed to b

ce for the pres
boreholes, this

wever, marine 
sal part of the
udied in detai
terval.  This se
n of western of
n aged sedime
nel Basin, giv

e Lower and M
K offshore are

named after 
d chain.  Each

amed after Iri
rmation spell “
hose of the W

                         

he Standard Stra

upine and Sly
regarded in th

sediments hav
t of the hydroc

& Underhill, 2
ras, as Oxford

t in the Slyne
on Galliaecyth

hemigymnon
a cf. striata wo

oral associatio
rmation, these
ying in situ B

n the Minard F
s part of the 
age, which in

uta, Porochara

one”, see below
ation that sugg

dentified offs
well, and also
Oxfordian age
Group) are we
be absent due

sence of Callo
s may be rela
Bathonian sed
 Upper Jurass
il seeking def
ection, which 
ffshore Irelan

ents will be pr
ven that marin

Middle Jurass
ea into offsho

birds that ar
h new member

ish lakes.  Mn
“PABA”, thos

Whitby Mudsto

                          

atigraphic Nom

yne-Erris bas
his study as L

ve been interp
carbon reservo
2011).  The re
dian are as foll

e Basin, a num
heridea staffin
.  In addition
ould indicate 

ons from the f
e are all typic
Bajocian (Kite

Formation; a s
current study

nclude such sp
a fusca and P.

w for descript
gests an age w

shore western 
o notwithstand
ed sediments)
ell-developed 
e to the Base 

ovian sedimen
ated to the ab
diments are pr
sic in this are
finitive Callo
is developed 
d, with both f
esent to east o
ne Callovian 

sic of offshore
ore Ireland an

re native to I
r name begins

nemonics are 
se of the Meel
one Formation

                         

menclature of off

ins (for exam
Late Jurassic i

preted to be pr
oir section (se
easons for the
lows: - 

mber of Oxfor
nensis, and the
n, the occurre
an age no old

formation.  W
cal Bajocian m
e Group) sed

selection of the
y (Closas, 20
pecies as Aclis
. westerbecken

tion) that yiel
within this rang

Ireland (with
ding those p
.  In contrast,
in eastern off
Cretaceous or

nts in any offs
sence of Bath
resent, though
a, comprising
vian biostrati
in “red beds”

formations be
of offshore Ire
is well-develo

e Ireland inco
nd new names

Ireland.  The
s with the lette

used for form
lagh Formatio

n spell “WH”,

                         

ffshore Ireland;

mple by Trueb
in age and is a

resent in areas
ee BP operator
e interpretatio

rdian index ta
e non-marine o
ences of a nu
der than Oxfor

While there are
marine forms 
diments that t

ese have been
018).  Dr Clo
stochara bran
nsis. 

ds marine Bat
ge.  

h the exceptio
previously int
, marine sedim
fshore Ireland
r base Upper 

shore Ireland 
honian strata 
h Callovian se
g the Frower M
graphic assem

” non-marine 
ing regarded a

eland, in areas
oped in south

orporates a mi
s applied to un

e hierarchy of
er C. 

mations, such 
on spell the fo
 those of the G

                         

; An Integrated 

Page D

blood & 
assigned 

s such as 
r reports 

on of the 

axa have 
ostracod 

umber of 
rdian for 

e Middle 
that are 

typically 

n studied 
osas has 
nsoni, A. 

thonian-

on of the 
terpreted 
ments of 
d area, in 

Jurassic 

wells or 
from all 

ediments 
Member 
mblages, 
facies is 
as being 
s such as 
hern and 

ixture of 
units that 

f group, 

that the 
ormation 
Glenbeg 

       

Biostratigraph

D.6- 30 

Formation
name.  

hic, Lithostratig

n spell “GL”,

graphic & Seque

those of the 

ence Stratigrap

Currane Form
 

phic Framework

mation spell “

k 

“CUR” and th

LOWER 

hose of the L

– MIDDL

Leane Formati

LE JURAS

on spell the f

SSIC 

formation 



 
               
                     
 

EAGLE

The Eagle 
Fastnet an
formations

The Eagle 
England (s
lithologica
extend the 
Basin, even
Channel B
argillaceou
western an
referred to 

The upper 
Peregrine F
for exampl
part of the 
within the 

The group 

 

MERLIN 

The Merlin
developed 
underlain b

One new m
“42/21-1 U

Name.  Na

Type secti

Reference 
D.6. 18.  

Lithology.
Limestone 
42/21-1 we

The calcar
micromica
grading to 
part biocla
fine graine
42/21-1 we

The Chiffc
Locally thi

The “42/21
sorted, sub

                      
                         

E GROUP (N

Group is de
d North Celt

s; in descendin

Group correl
see for examp
lly from age e
Inferior Ooli

n though the c
asin wells, su

us lithofacies d
nd central Eng

as the “Bajoc

part of the M
Formation.  T
le, Marathon 
North Celtic

Great Oolite G

and its consti

FORMATIO

n Formation is
within the Ea

by the Sparrow

member is pro
Upper Sandsto

amed after the

ion.  49/9-1: 9

sections.  42

.  This forma
Member) is r

ell. 

reous clayston
eous, rare car
siltstone.  St

stic or oolitic
ed, well sorted
ells. 

chaff Limesto
in interbedded

1-1 Upper San
bangular to sub

                          
                         

NEW) 

fined here fo
tic Sea basins
ng stratigraphi

ates with the 
ple, Barron et
equivalent sec
ite and Great 
carbonate dom
uch as UK 103
demonstrating
land into clay

cian-Aalenian 

Middle Jurassic
This unit was f

Oil.  This car
 Sea Basin an
Group of Tapp

tuent formatio

ON (NEW) 

s defined here
agle Group, in
whawk Forma

oposed, the C
one”. 

 bird of prey t

909-1241.5m b

2/21-1: 421-93

ation is domi
recognised mi

nes and clays
rbonaceous sp
tringers of lig
, limestones a
d, slightly gla

one Member 
d light grey, ca

ndstone” is do
brounded, loc

                         
                          

r the Middle 
s, offshore ea
ic order; Pereg

Great Oolite 
t al., 2012).  
ction in offsho
Oolite Group

minated facies
3/18-1 (see T
g the westwar
ystone domina

Shale Unit” b

c in the Celtic
formerly know
rbonate domin
nd achieves a
pin et al. (199

ons and memb

e for a claysto
n the North Ce
ation.  

Chiffchaff Lim

that is native t

below KB.  Se

31.5m below 

inated by cal
idway through

stones are me
pecks, locally 
ght to medium
and argillaceo
auconitic, calc

is dominated
alcareous clay

ominated by o
cally iron-stain

                         
                

Th

Jurassic (Bat
astern Ireland
grine, Merlin 

and Inferior O
The carbonat

ore Ireland to 
p subdivisions
s seen in south

Tappin et al., 1
ds passage of

ated facies in t
by Ternan (20

c Sea area is 
wn as the “Ba
nated section 

a significant th
94, Figure 34) 

bers are named

one dominated
eltic Sea Basi

mestone Memb

to Ireland.  

ee Figure D.6

KB.  See Fig

careous clays
hout the forma

edium to dark
silty or sandy

m grey, yellow
ous limestones
careous sandst

d by white, cr
ystones are als

off white to ye
ned (limonitic

                         

he Standard Stra

thonian-intra 
d.  The group
and Sparrowh

Oolite groups 
te dominated 
warrant a new

s as far west a
hern England 
1994, Figure 
f the carbonate
the near offsho
06), reflecting

dominated by
athonian Lime
(which includ

hickness in th
in the North C

d after birds o

d formation of
in.  The forma

ber.  A single

6. 18. 

gure D.6. 19. 

stones and cl
ation.  A prom

k grey, locally
y, locally pyr

wish grey, mu
s are present t
tone stringers

ryptocrystallin
so present. 

ellowish brow
c) or argillaceo

                          

atigraphic Nom

Aalenian) se
p includes the
hawk formatio

that are well 
Inferior Ooli

w name for the
as the UK 10
in these group
35), the Midd
e rich Inferior
ore area.  The
g this. 

y carbonates, h
estone” by som
des oolitic fac

he UK 103/1-
Celtic Sea Ba

of prey that are

f Middle Bath
ation is overla

e informal san

 50/6-1: 193

laystones.  A
minent sandsto

y greyish bro
ritic, and soft 
udstone, micro
throughout.  O
s are recognis

ne, mudstone

wn, light grey, 
ous, sandston

                         

menclature of off

diments that 
e three newly
ons.   

developed in
ite Group is s
e interval.  Ta
3/2-1 well in 
ps is not appa

dle Jurassic is
r Oolite and G
e interval in th

however, whi
me previous o
cies) is quite 
1 well.  This 
sin.  

e native to Ire

honian-latest B
ain by the Per

ndstone unit is

5.5-2194m be

 thin white l
one unit is loc

own, medium
to moderately

ocrystalline to
Off white to li
ed, particularl

e, locally argi

very fine to m
nes.  Interbedd

                         

ffshore Ireland;

are developed
y defined form

n central and s
significantly d
appin et al. (19

the North Ce
arent.  Even in
s developed la
Great Oolite gr
he Celtic Sea a

ich are referre
operators in th
expanded on 
section was i

eland.  

Bajocian age w
egrine Forma

s also recogni

elow KB. See

limestone (Ch
cally develope

m grey/brownis
y well indura

o cryptocrysta
ight grey, very
ly in the 41/3

illaceous, carb

medium grain
ded light to da

                         

; An Integrated 

Page D

d in the 
mations, 

southern 
different 
994) did 
eltic Sea 
n Bristol 
argely in 
roups of 
area was 

ed to the 
his area, 
the UK 

included 

which is 
ation and 

ised, the 

e Figure 

hiffchaff 
ed in the 

sh grey, 
ated, and 
alline, in 
y fine to 
30-1 and 

rbonates.  

ned, well 
ark grey, 

       

Biostratigraph

D.6- 31 

micromica
argillaceo

Wireline 
and high s

The Chiff
developed
gamma ra

Upper bo
sandstone
an increas

Lower bo
less calca
gamma ra

Subdivisi
also recog

Thicknes
Celtic Sea

Biostratig
generally 
within Os
DM5A1.

Age.  Mid

Depositio
foraminife
common 
warm, sha
the microf
Garantell
dysaerobi
formation
envisaged
base J32 m

Distribut
the presen
unproven,
that cuts d
may be pr

Seismic e
(Whitby M
however, 
typified b
41/30-1 w

Regional 
Formation
Scotland t

hic, Lithostratig

aeous, rare c
ous siltstones a

log characte
sonic velocitie

ffchaff Limest
d calcareous c
ay and higher 

oundary.  The
es of the Pereg
se in gamma r

oundary.  Th
areous claysto
ay values and 

ion.  One new
gnised; the “42

ss.  The forma
a Basin.  In m

graphic char
good to very

stracod Zones

ddle Jurassic, 

onal environm
fera and macro
planktonic fo
allow clear wa
faunas often d
la, Reinholdel
ic marine con
n, particularly 
d that the com
maximum floo

tion.  The form
nt-day basin l
, however, as
down into the
resent.   

expression.  
Mudstone) sei
in the expand

by high ampli
well location o

correlation. 
n, Great Ooli
the formation 

graphic & Seque

carbonaceous 
and siltstones 

r.  The mudro
es.  The forma

tone Member
claystones.  T
sonic velocity

e top of the fo
grine Formatio
ray values and

e lower boun
nes of the Sp
corresponding

w formal memb
2/21-1 Upper 

ation ranges in
any instances 

racterization.
y good.  Towa
s IOJ16 (pars)

Middle Batho

ment.  Marine
ofossils) is ind
oraminifera w
aters.  Toward
dominated by 
lla and Episto
ditions.  The 
in the 41/30-

mmencement o
oding surface)

mation has be
limits on the 
in the wells 

e Middle and L

The formatio
ismic horizon
ded successio
tude parallel 

on the latter se

 The formatio
te Group, of 
is equivalent 

ence Stratigrap

specks, calc
are also recog

ocks of the M
ation overall i

r exhibits a s
The “42/21-1 U
y values comp

ormation is tak
on to the clays
d a correspond

ndary displays
parrowhawk F
g slight increa

mber is recogni
Sandstone”.

n thickness fro
 where this fo

.  Dated by o
ards the base 
) to IOJ13, Fo

onian-latest Ba

e, inner to mid
dicative of low

would support 
ds the base of
smooth ostrac

omina, sugges
occurrence o

-1 and 42/21-
of Merlin Form
). 

een recorded i
basis of seism
drilled to dat
Lower Jurassi

on occurs be
ns in the North
on in the north
reflectivity (s

eismic line.   

on is age equiv
southern Eng
to the lower a

phic Framework

careous clays
gnised. 

Merlin Formati
s characterise

serrated wirel
Upper Sandst

pared to the ov

ken at a down
stones of the M
ding decrease i

a downward 
Formation.  Th
ase in sonic ve

ised; the Chiff

om 120m (49/9
ormation has b

ostracods, fora
of the interva
oraminiferal Z

ajocian.  

ddle shelf.  Th
w energy, well

this conclusi
f the interval m
cods (Cardoba
ting some res

of calcareous s
1 wells, reflec

mation deposit

in wells from 
mic evidence.
e all penetrate
ic, it is possib

tween the Ba
h Celtic Sea B
hern part of t
see Figure D.

valent to the u
gland (Cox, 2
and middle pa

k 

stones and li

ion possess sl
ed by a linear t

line log moti
tone” possesse
verlying and u

nsection litholo
Merlin Forma
in sonic veloc

lithological c
his is reflecte
elocity. 

ffchaff Limesto

/9-4) to a max
been encounte

aminifera and
al a decline in
Zones IFJ15 t

he occurrence 
l oxygenated, 
ion, while the
microfaunal re
airdia, Polyco
striction in the
sandstones an
cts decreasing
tion represent

m the North Ce
.  Its presence
e a significan

ble that in som

athonian (Top
Basin.  In man
this basin, the
.6.8), althoug

uppermost Inf
2002; Cox & 
arts of the Gre

LOWER 

ght to mediu

ightly serrated
to slightly bow

if, denoting i
es a poorly de

underlying mu

ogical change
tion.  On wire

city. 

change from c
d on wireline

one Member. 

imum thickne
red the base h

d dinocysts.  
n microfossil 
to IFJ14 and 

of often rich 
open marine,

e presence of 
ecovery declin
ope, Cytherell
e sedimentary
nd oolitic lime
g water depth
ts a marked tra

eltic Sea Basi
e in the Fastn

nt unconformit
me undrilled a

p Peregrine) 
ny areas, no cl
e formation di
h this charact

ferior Oolite G
Page, 2002; B
at Estuarine G

– MIDDL

um grey, lig

d, relatively h
wed shaped lo

interbedded l
efined boxcar

udrock units. 

e from the lim
eline log criter

claystones to t
e log criteria b

 A single info

ess of 510.5m 
has not been p

Calcareous m
recovery is o
Palynological

and diverse m
, conditions.  T
f echinoderm 
nes in abundan
la spp.) and th
y environment
estones in the

hs and localise
ansgressive ev

in and its distr
net and South
ty at the base

areas of this b

and Aalenian
lear seismic c
isplays distinc
ter is not part

Group and mo
Barron et al.,

Group (Cox et

LE JURAS

ht olive grey

high gamma ra
og motifs.   

imestones an
r log motif, w

estones and ca
ria, this is exp

the slightly m
by a slight de

ormal sandsto

(42/21-1) in t
enetrated. 

microfossil rec
ften noted.  O
l Subzones D

microfaunas (o
The presence 
debris would

nce and diver
he foraminifer
t, with possibl
e upper sectio
ed sand sourci
vent (interpret

ribution is ext
h Celtic Sea b
e of the Upper
asin that the f

n (Top Lias)/
haracter is dis
ctive banded 
ticularly evide

st of the Fulle
, 2012).  In n
t al., 2002). 

SSIC 

y, pyritic 

ay values 

nd locally 
with lower 

alcareous 
pressed as 

more silty, 
ecrease in 

one unit is 

the North 

covery is 
Occurring 

DM5A2 to 

ostracods, 
of rare to 

d indicate 
rsity, with 
ral genera 
le locally 

ons of the 
ing.  It is 
ted as the 

xtended to 
basins are 
r Jurassic 
formation 

/Toarcian 
scernible, 
character 
ent at the 

er’s Earth 
northwest 



 
               
                     
 
Compariso
(claystones

                      
                         

on with East
s) of the Carso

                          
                         

tern Canada.
on, Horseshoe

                         
                          

.  The Merlin 
e and Jeanne d

                         
                

Th

Formation is
d’Arc basins, o

                         

he Standard Stra

s age equivale
offshore east c

                          

atigraphic Nom

ent to the upp
coast Canada.

                         

menclature of off

per part of the
. 

                         

ffshore Ireland;

e Downing Fo

                         

; An Integrated 

Page D

ormation 

       

Biostratigraph

D.6- 32 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 18.  Merlin 

                          
                         

Formation ty

                         
                          

ype and refere

                         
                

Th

ence wells wit

                         

he Standard Stra

th location an

                          

atigraphic Nom

nd distribution

                         

menclature of off

n map.

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 33 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Chiffchaf

The Chiffc
developed 

The memb
UK 103/2-
occurrence
basins also

Name.  Na

Type secti

Reference 

Lithology.
limestones

Wireline lo
calcareous 
moderately
developed 

Upper bou
Formation 
decrease in

Lower bou
Merlin For
decrease in

Thickness

Biostratigr
Palynologi

Age.  Midd

Deposition
high calcar

Distributio
absent from
adjacent ar
“Fullers Ea

Regional c
Basin.  Th
southern E

Compariso
of the Cars

 

“42/21-1 U

This domin
the 42/21-1

                      
                         

ff Limestone

chaff Limeston
in the middle 

er is consider
-1 (St George
es.  The memb
o. 

amed after the

ion.  49/9-1: 1

section.  50/6

.  The Chiffc
.  Locally, a th

og character
claystone dev

y high sonic 
midway is ref

undary.  The
to the limesto

n gamma ray v

undary.  The
rmation.  This
n sonic velocit

.  The membe

raphic chara
ical Subzone D

dle Jurassic, in

nal environm
reous content 

on.  The mem
m wells to th
reas of wester
arth Rock” by

correlation.  A
his member is
ngland (see C

on with Easte
son, Horsesho

Upper Sand

nantly arenace
1 well, located

                          
                         

e Member (N

ne Member is
part of the Sp

red to correlate
’s Channel Ba
ber correlates 

 bird that is na

058.5-1065m

6-1: 2014.5-20

chaff Limesto
hin light grey,

.  This membe
veloped in the
velocities re

flected by slig

e upper bound
ones of the Ch
values, coincid

e lower bound
s is reflected o
ty. 

er ranges in thi

acterization.  
DM5A2. 

ntra Middle B

ment.  Marine,
possibly refle

mber is proven
e immediate 
rn offshore U

y Tappin et al.

Age equivalen
s a lateral equ
Cox, 2002; Cox

ern Canada. 
e and Jeanne 

dstone”  

eous unit of M
d in the northe

                         
                          

New) 

s defined here
parrowhawk F

e with the Ful
asin) and UK
chronostratig

ative to Irelan

m below KB.  S

020.5m below

one Member i
, calcareous cl

er exhibits a s
e middle part 
flecting the l

ghtly higher ga

dary is taken 
hiffchaff Lim
ding with a sh

dary displays 
on wireline log

ickness from 

 Occurring w

Bathonian. 

 inner shelf.  
ects a warm ca

n by well pen
south of this 

UK St George
, 1994). 

nt section is ab
uivalent to par
x & Page, 200

 The member
d’Arc basins, 

Middle-Early 
ern part of the

                         
                

Th

 for a thin dom
Formation in th

ller’s Earth Ro
K 103/21-1 (So
graphically wi

nd. 

See Figure D.

w KB.  See Fig

is dominated 
laystone/marl 

serrated wireli
of the membe

limestone lith
amma ray valu

at a downse
mestone Memb
harp increase i

a downward 
g criteria by a

1.5m (42/21-1

within Ostraco

The member 
arbonate-rich e

netrations in th
area, due to 

e’s Channel a

bsent from an
rt or all of th
02; Barron et a

r is age equiva
offshore east 

Bathonian ag
 North Celtic 

                         

he Standard Stra

minantly lime
he North Celt

ock as interpr
outh Celtic Se
th the Fuller’

.6. 19. 

gure D.6. 19. 

by white, mu
is developed 

ine log motif, 
er.  This unit 
hologies.  Th
ues and slowe

ection litholog
ber.  On wireli
in sonic veloc

lithological c
a sharp increas

1) to 7.5m (41

od Zone IOJ1

was deposite
environment. 

he northern pa
lateral facies

and South Cel

ny other offsho
he Fuller’s Ea
al., 2012).   

alent to the up
coast Canada

e is present in
Sea Basin. 

                          

atigraphic Nom

estone unit of 
tic Sea Basin. 

reted by Tappi
ea Basin) wel
s Earth Rock 

udstone, cryp
midway throu

denoting the i
exhibits mod

he locally dev
er sonic veloci

gical change f
ine log criteri
ity. 

change from 
se in gamma r

1/30-1). 

5 (pars), For

d in a well ox

art of the Nor
 changes.  Th
ltic Sea basin

ore Ireland ba
arth Rock Mem

pper part of th
a. 

n the lower pa

                         

menclature of off

f intra Middle 
  

in et al. (1994
lls, adjacent to
Member know

ptocrystalline,
ugh the memb

interbedded li
derately low g
veloped calca
ities. 

from the clay
ia this bounda

limestone to 
ray values and

raminiferal Zo

xygenated ma

rth Celtic Sea 
he member ap

ns (where it w

asin other than
mber, Fuller’

he Downing Fo

art of the Mer

                         

ffshore Ireland;

Bathonian ag

4), for exampl
o the offshore
wn from onsh

 locally argil
ber. 

imestones, wit
gamma ray val
areous claysto

ystones of the
ary is taken at

the claystone
d correspondin

one IFJ15 (pa

arine inner she

Basin, howev
ppears to exte

was referred to

n the North Ce
s Earth Form

ormation (clay

rlin Formation

                         

; An Integrated 

Page D

ge that is 

le, in the 
e Ireland 
hore UK 

llaceous, 

ith a thin 
lues and 
one bed 

e Merlin 
t a sharp 

es of the 
ng sharp 

ars) and 

elf.  The 

ver, it is 
end into 
o as the 

eltic Sea 
mation of 

ystones) 

n within 

       

Biostratigraph

D.6- 34 

Type sect

Lithology
subangula
light to d
grey, pyri

Wireline 
moderatel
values wi
micaceou

Upper bo
Formation
ray values

Lower bo
the Merlin
decrease i

Thicknes

Biostratig
Palynolog

Age.  Mid

Depositio
42/21-1 w
The local
deposition

Distribut

Regional 
Earth Form

Compari
Downing 

hic, Lithostratig

tion.  42/21-1

y.  This unit i
ar to subround

dark grey, mic
itic argillaceou

log characte
ly low sonic v
ithin this unit 

us content of th

oundary.  Th
n to the sands
s and a corresp

oundary.  Th
n Formation. 
in sonic veloc

ss.  This unit a

graphic char
gical Subzone

ddle Jurassic, 

onal environm
well indicating
lised presence
n. 

tion.  The unit

correlation. 
mation, of sou

ison with Ea
Formation (cl

graphic & Seque

: 677-824.5m 

is dominated 
ded, locally iro
cromicaceous,
us siltstones a

er.  This unit 
velocities refl
are only sligh

he sandstones

he top of this
stones of the “
ponding incre

he base of this
 On wireline 
ity. 

attains a thickn

acterization. 
s DM5A2 to D

Middle-Early 

ment.  Marine
g a localised s
e of iron stai

t is known onl

 This unit app
uthern Englan

stern Canad
laystones) of t

ence Stratigrap

m below KB.  S

by off white 
on-stained (lim
, rare carbona
and siltstones a

possesses a s
lecting the arg
htly lower tha
. 

s unit is taken
“42/21-1 Sand
ease in sonic v

s unit is indica
log criteria t

ness of 147.5m

 Poorly const
DM5A1. 

y Bathonian. 

e, shoreface to
sediment sour
ined (limonite

ly from the 42

pears to be an
nd (see Cox, 2

da.  This unit
the Carson, H

phic Framework

See Figure D.

to yellowish 
monitic) or mi
aceous specks
are also presen

slightly serrat
gillaceous san
an the encomp

n at a downs
dstone”.  This

velocity. 

ated by down
he boundary 

m in the 42/21

trained due to 

o inner shelf. 
rce, possibly f
e) sediments 

2/21-1 well loc

n age equivale
002; Cox & P

t is a lateral 
Horseshoe and 

k 

.6. 19. 

brown, light 
micaceous, argi

s, calcareous 
nt. 

ted boxcar log
ndstones and s
passing clayst

section litholo
s is expressed

nward litholog
is taken as an

1-1 well. 

o an absence o

 These fine to
from the Irish
may suggest 

cation at the p

ent to part of 
Page, 2002; Ba

age equivale
Jeanne d’Arc

LOWER 

grey, very fin
illaceous sand
claystones an

g motif with m
sandstones wi
tone units, ref

ogical change 
d on wireline 

gical change fr
n increase in g

f short-rangin

o medium gra
h mainland to

sediment sta

present time.  

the Lower Fu
arron et al., 20

nt to the upp
c basins, offsh

– MIDDL

ine to medium
dstones and sa
nd light to me

moderately hi
ithin this mem
flecting the hi

from the cla
log criteria as

from sandston
gamma ray v

ng microfossil

ained sands ar
o the northwes
arvation and/o

uller’s Earth R
012). 

per succession
hore east coast

LE JURAS

m grained, we
andstones.  Int
edium grey, li

igh gamma va
mber.  The ga
igh argillaceou

aystones of th
s a decrease in

es to the clay
alues and a c

l taxa.  It occu

re only record
st of the well 
or very shallo

Rock Member

n of sedimen
t Canada. 

SSIC 

ell sorted, 
terbedded 
ight olive 

alues and 
amma ray 
us and/or 

he Merlin 
n gamma 

ystones of 
coincident 

urs within 

ded in the 
location.  

ow water 

r, Fuller’s 

nts of the 



 
               
                     
 

Figure D.6

                      
                         

6. 19.  Chiffch

                          
                         

haff Limeston

                         
                          

ne Member an

                         
                

Th

nd “42/21-1 U

                         

he Standard Stra

Upper Sandsto

                          

atigraphic Nom

one” type and

                         

menclature of off

d reference we

                         

ffshore Ireland;

ells with locat

                         

; An Integrated 

Page D

tion and distri

       

Biostratigraph

D.6- 35 

ibution map.

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

PEREGRI

The Peregr
age, which
Basin.  Th
Formation.

The forma
Basin (for 
The British
“Great Ool

One new m

Name.  Na

Type secti

Reference 

Lithology.
Locally a y

The limest
to grainsto
locally bio
Locally the
to highly o
locally ool
present, mo
the lower s
medium gr

The Curlew

Wireline lo
interbedded
and high so
and decrea

Upper bou
juxtaposed

It is genera
Dunbrattin
criteria by 

Where the
lithologica
Formation,
associated 

Lower bou
sandstones
increase in

Subdivisio

                      
                         

INE FORMA

rine Formatio
h lies in the up
his formation 
. 

ation has prev
example Mar

h Geological 
lite Group”. 

member is prop

amed after the

ion.  50/6-1: 1

sections.  42/

.  This format
yellowish brow

tones are off w
ones, locally li
oclastic (bival
ese limestones
oolitic.  Off w
litic and/or b
ore especially
sections of the
rey, calcareou

w Member is d

og character.
d limestone, s
onic velocitie

ased sonic velo

undary.  The
d lithologies an

ally defined a
n Formation to

a decrease in 

 Curlew Mem
l change from
, Curlew Mem
decrease in so

undary.  The
s to the claysto
n gamma ray v

on.  One new m

                          
                         

ATION (NEW

n is defined h
pper part of th

is unconform

viously been k
rathon Oil), in
Survey (for e

posed; the Cu

 bird of prey t

800.5-1935.5

/21-1: 329.5-4

tion is domina
wn to medium

white to very 
ime mudstone
lve, gastropod
s grade into m

white to very p
ioclastic, rare

y in the 42/21, 
e formation.  
s claystones, m

dominated by 

.  The Peregri
sandstone and
s, and often p
ocities and are

e top of the P
nd the resultin

at a downsecti
o the limeston
gamma ray va

mber is prese
m the red sands
mber.  On wire
onic velocity. 

e base of form
ones of the M

values and coin

member is pro

                         
                          

W) 

here for a lim
he Eagle Grou
mably overlai

known inform
ncluding both 
xample Tappi

urlew Member

that is native t

m below KB.

421m below K

ated by limest
m dark grey, cl

pale orange, l
es, in part ool
d and echinod
mottled argilla
pale orange, li
ely glauconiti
49/10, 49/13 
They may wa
marls and silts

yellowish bro

ne Formation 
d mudrock lith
possess boxcar
e often finely 

Peregrine Form
ng wireline log

ion lithologica
nes and sandy
alues and a co

ent in the upp
stones and mu
eline log crite

mation is mark
Merlin Formati

ncident sharp 

oposed, the Cu

                         
                

Th

estone domin
up, which is de
n by the red 

mally as the “
offshore Irela

in et al., 1994

r, which occur

to Ireland.  

  See Figure D

KB.  50/10-1: 

tones, in assoc
laystone unit (

light to mediu
litic, locally a
derm debris),

aceous limesto
ight grey, very
ic, friable to 
and 50/12 blo

arrant subdivi
stones are also

own to medium

 is characteris
hologies.  The
r log motifs.  
serrated.  

mation is mar
g responses ar

al change from
y limestones o
orresponding i

per part of th
udrocks of the
eria the bound

ked by a dow
ion.  On wirel
decrease in so

urlew Membe

                         

he Standard Stra

nated sediment
eveloped in th

claystones a

“Bathonian Li
and and offsh
4; well UK 10

rs at the top of

D.6. 20. 

1180.5-1279.

ciation with s
(Curlew Mem

um grey, light
argillaceous o
 micritic to c

ones and sandy
y fine to fine 
subrounded 

ocks.  These a
sion and mem
o present with

m dark grey, n

sed often by h
e limestone an
The interbedd

rked everywh
re varied.   

m the interbe
of the Peregrin
increase in son

he formation, 
e Dunbrattin F
ary is taken at

wnsection litho
line log criter
onic velocity. 

er. 

                          

atigraphic Nom

tary successio
he middle and
and sandstone

imestone” by 
hore UK water
03/2-1, Figure

f the formation

5m below KB

sandstones and
mber) is presen

t olive grey, p
or locally sand
cryptocrystalli
y limestones. 
grained, well
sandstones an

arenaceous uni
mber status wi
hin the formati

non to slightly

highly serrated
nd sandstone b
ded claystones

here by an un

edded reddene
ne Formation
nic velocity.   

the upper bo
Formation to th
t an abrupt inc

ological chang
ria the bounda

  

                         

menclature of off

on of Late-late
d northern part
es of the Hoo

operators in 
rs (for examp
e 34) referred 

n. 

B.  See Figure

d subsidiary c
nt at the top of

pale yellowish
dy, grains cle
ine, and gene
 The ooid con

l sorted, suban
nd calcareous
its are general
ith future drill
ion. 

y calcareous, c

d, wireline log
beds exhibit lo
s possess high

nconformity.  

ed sandstones 
.  This is refl

oundary is tak
he grey clayst
crease in gam

ge from carbo
ary is reflected

                         

ffshore Ireland;

est Middle Ba
ts of North Ce
ok Group, Du

the North Ce
ple UK 103/1-

this formatio

e D.6. 20. 

calcareous cla
f the formation

h brown, wack
ar, very fine 
erally well in
ntent varies fr
ngular to subr
s sandstones 
lly more prom
ling.  Beds of

claystones.   

g motifs, reflec
ow gamma ray
her gamma ray

At this bound

and mudrock
ected on wire

ken at a down
tones of the P

mma ray value

onates and cal
d at a general

                         

; An Integrated 

Page D

athonian 
eltic Sea 
unbrattin 

eltic Sea 
-1 well).  
on to the 

aystones.  
n. 

kestones 
grained, 

ndurated.  
rom rare 
rounded, 
are also 

minent in 
f light to 

cting the 
y values 
y values 

dary the 

ks of the 
eline log 

nsection 
Peregrine 

s and an 

lcareous 
lly sharp 

       

Biostratigraph

D.6- 36 

Thicknes
however, 
cases, the 

Biostratig
microfoss
Foraminif

Age.  Mid

Depositio
Peregrine 
microfaun
seas, with
commonly
sand dune
of the Nor

The topm
charophyt
waters, w
shallowin

Distribut
the presen
however, 
down into
present.  

Seismic e
North Cel
marker ha
a level of
instance i
(peak = ha

Regional 
southern E
Formation

Fields & 
tested oil 

Compari
Downing 
Voyager F

 

Curlew M

The Curle
developed
unconform
Member.

Name.  N

hic, Lithostratig

ss.  The forma
this is exceed
 upper bounda

graphic char
sil recovery is
ferid Zones IF

ddle Jurassic, 

onal environm
 Formation w
nas and macro
h the shell deb
y developed w
e developmen
rth Celtic Sea

most Curlew 
te oogonia, m

while in the mi
ng event at the

tion.  The form
nt-day basin 
as in the wel

o the Middle a

expression.  T
ltic Sea Basin
as been previo
f significant u
in the 49/9 are
ard event), ref

correlation.
England (see 
n) are also rec

Discoveries. 
and gas from 

ison with Eas
Formation c

Formation fro

Member (N

ew Member i
d at the top of
mably overlain

Named after th

graphic & Seque

ation ranges fr
ded by the 208
ary of the form

racterization.
s poor to good
FJ17 to IFJ16 a

Late-latest Mi

ment.  Marine
were deposited
ofaunas (com
bris possibly o
within the form
nts.  The more

Basin (42/21

Member was
iospores and n
iddle and low
 top of the Ba

mation has be
limits on the
lls drilled to d
and Lower Ju

The top of the
n, which is a 
ously referred 
unconformity 
ea as seen in 
flecting the ca

 The format
Cox, 2002; C

cognised in the

 The Peregri
the interval.  

stern Canada
laystones.  T
m the Jeanne 

ew) 

s defined here
f the Eagle Gr
n by the red cl

e bird that is n

ence Stratigrap

from 17m (49/
8.5m penetrat
mation is an u

.  Dating of 
d throughout 
and Palynolog

iddle Bathoni

e, inner shelf 
d on a low to

mmon echinod
occurring with
mation again i
e sandy develo
, 49/10, 49/13

s deposited in
non-marine os

wer sediments 
athonian.  

een recorded i
e basis of sei
date all penet

urassic, it is p

e Peregrine F
prominent se
to as the “Top
across the re

Figure D.6. 5
arbonate devel

ation is latera
Cox & Page, 
e Cotswolds o

ine Formation
 

a.  The Pereg
The Curlew M

d’Arc Basin,

e for a non-m
roup, Peregrin
laystones and

native to Irela

phic Framework

/15-1) to the t
ted in UK wel
nconformity. 

this formatio
the interval.  
gical Subzone

an. 

for the main 
high energy 

erm and abun
hin interdune 
indicating sha
opments of th
3 and 50/12 bl

n a continent
stracods in the
shallow marin

in wells from 
smic evidenc
trate a signific
ossible that in

Formation equ
eismic marker
p Bathonian L
egion, and ma
5.  This horizo
lopment of thi

lly equivalen
2002; Barron 

of central and 

n comprises th

grine Formatio
Member is tho

offshore east 

marine to very
ne Formation,
sandstones o

and. 

k 

thickest know
ll 103/1-1 in t

on is by ostr
Occurring w

es DM5B to D

 part of the fo
(agitated), sh

ndant shell de
channels.  O

allow waters, m
he Peregrine F
locks) indicati

tal to very s
e top sedimen
ne ostracods a

m the North Ce
ce.  Its presen
cant unconfor
n some undril

uates to the B
r in this regio

Limestone” se
ajor onlaps ar
on is often di
is formation.  

nt to the From
n et al., 2012)

southern Eng

he lower reser

on limestones
ought to be a
coast Canada

y shallow mar
, in the northw
f the Hook Gr

LOWER 

wn section in o
the UK part o

acods, foram
ithin Ostracod

DM5C. 

ormation.  Th
hallow, carbon
ebris) indicate
olitic limeston
most likely ref

Formation are 
ing sediment s

shallow marin
nts is indicativ
are recorded.  

eltic Sea Basi
nce in the So
rmity at the b
led areas of th

Bathonian (Top
on (see Figur
ismic reflecto
re evident ab
splayed as a s

me Claystone
.  Similar lim
land (Cox, 20

rvoir unit in t

s are a lateral 
an age equiva
a. 

ine claystone 
west part of N
roup, Dunbrat

– MIDDL

offshore Irelan
of the North C

minifera and d
d Zones IOJ1

he limestones 
nate shelf.  T
e deposition in
nes and ooliti
flecting mobi
noted along t

sourcing from

ne environme
ve of freshwat
 These sedim

in and its distr
outh Celtic S
base of the U
this basin that

p Peregrine) 
re D.6. 5 and
or in the region
bove this hori
single high am

e and Forest 
mestone lithofa
002; Barron et 

the 49/9-2 (H

equivalent to
alent of the b

 unit of latest
North Celtic S
ttin Formation

LE JURAS

nd of 140.5m 
Celtic Sea Bas

dinocysts.  Ca
8 to IOJ16 (p

and sandston
he presence o
n warm, shall
ic sandstones 
le complexes 
the north west

m the Irish main

ent.  The pre
er to ?slightly
ents indicate a

ribution is ext
ea Basin is u
pper Jurassic 
the formation

seismic horiz
d Figure D.6.
n.  This corres
zon in some 
mplitude seism

Marble form
acies (Chalfie
al., 2012). 

Helvick) discov

o the upper ha
basal sedimen

t Bathonian ag
Sea Basin.  Th
n, Dunworly S

SSIC 

(50/6-2), 
sin.  In all 

alcareous 
pars) and 

nes of the 
of marine 
low shelf 
are often 
of oolitic 

stern edge 
inland. 

esence of 
y brackish 
a marked 

xtended to 
unproven, 

that cuts 
n may be 

zon in the 
.8).  This 
sponds to 
areas for 

mic event 

mations of 
eld Oolite 

very, and 

alf of the 
nts of the 

age that is 
his unit is 
Sandstone 



 
               
                     
 
Type secti

Reference 

Lithology.
to slightly 
stringers ar

Wireline l
ray values 

Upper bou

It is genera
Dunbrattin
criteria by 

Lower bou
and calcare
in gamma r

Thickness
northern N
as such the

Biostratigr
recorded.  
Palynologi

Age.  Midd

Deposition
member.  T
oogonia, m
sediments i

Distributio
(Quadrant 
Upper Jura

Regional c
England (s

Compariso
from the Je

 

                      
                         

ion.  50/6-1: 1

section.  50/7

.  The Curlew 
calcareous, c

re also present

log character
and low sonic

undary.  The 

ally defined a
n Formation to

a marked incr

undary.  The
eous sandston
ray values and

.  The memb
North Celtic Se
e true thicknes

raphic chara
Calcareous m
ical Zone DM

dle Jurassic, la

nal environm
The lower an
miospores and
indicate a mar

on.  The mem
50).  Its prese

assic that cuts 

correlation.  
ee Cox, 2002

on with Easte
eanne d’Arc B

                          
                         

800.5-1822.5

7-1: 1636-165

Member is do
claystones.  L
t. 

r.  The wirelin
c velocities tha

top of the Cur

at a downsecti
o the grey clay
rease in gamm

e base of mem
nes of the Pere
d a sharp incre

er ranges in t
ea Basin and i
ss of the memb

acterization.  
microfossil reco

5, Subzone D

atest Bathonia

ment.  Contine
d middle sedi
d non-marine
rked shallowin

mber is prese
ervation is co
down into the

This unit is a
; Cox & Page

ern Canada. 
Basin, offshore

                         
                          

m below KB.

55.5m below K

ominated by p
Locally, rare v

ne log motifs 
an the encomp

rlew Member 

ion lithologica
ystones of the

ma ray values, 

mber is marke
egrine Format
ease in sonic v

thickness from
in all cases the
ber cannot be 

Dating of this
overy is gener
M5C. 

an. 

ental to very 
iments yield s
e ostracods, i
ng event at th

ent in a small
onsidered to b
e Middle Juras

a lateral equiv
, 2002; Barron

 The Curlew 
e east coast Ca

                         
                

Th

  See Figure D

KB.  See Figu

pale yellowish
very thin ligh

for this clayst
passing memb

is marked eve

al change from
e Peregrine Fo
in association

ed by a downs
ion.  On wire
velocity. 

m 6m (50/6-4
eir upper surfa
determined. 

s member is b
rally good thr

shallow mari
shallow marin
indicating fre
e top of the B

l number of w
e partly due t
ssic across the

valent of the 
n et al., 2012)

Member is ag
anada. 

                         

he Standard Stra

D.6. 21. 

ure D.6. 21. 

h brown to mo
ht grey, siltsto

tone member 
bers above and

erywhere by a

m the interbe
ormation, Cur
n with a less p

section litholo
line log criter

4) to 35.5m (5
ace is an unco

by ostracod fa
roughout the m

ine.  A mark
ne ostracod fa
eshwater to p

Bathonian.  

wells from th
to the erosion
e basin.   

uppermost pa
). 

ge equivalent o

                          

atigraphic Nom

oderate yellow
one and light

are finely ser
d below. 

an unconformi

edded reddene
rlew Member

pronounced de

ogical change 
ria, the bounda

50/6-2). It is 
onformable co

aunas only.  C
member.  Occu

ed regressive 
aunas, while t
possible brack

he northern p
nal nature of th

art of the For

of the basal m

                         

menclature of off

wish brown, m
t grey, microc

rrated and com

ity.   

ed sandstones 
r.  This is refl
ecrease in soni

from claysto
ary is reflecte

only recorded
ntact with ove

Charophyte oo
urring in Ostr

episode is re
the top sedime
kish water en

art of the No
he unconform

rest Marble F

mudrocks of th

                         

ffshore Ireland;

medium dark g
crystalline, lim

mprise higher

and mudrock
lected on wire
ic velocity. 

ones to the lim
d by a sharp d

d in five well
erlying sedim

ogonia have al
racod Zone IO

ecognised wit
ents yield cha
nvironments. 

orth Celtic Se
mity at the bas

ormation of s

he Voyager Fo

                         

; An Integrated 

Page D

grey, non 
mestone 

r gamma 

ks of the 
eline log 

mestones 
decrease 

ls in the 
ments and 

lso been 
OJ18 and 

thin this 
arophyte 

 These 

ea Basin 
se of the 

southern 

ormation 

       

Biostratigraph

D.6- 37 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
 

 

Figure D.6

                      
                         

6. 20.  Peregri

                          
                         

ine Formation

                         
                          

n type and ref

                         
                

Th

ference wells 

                         

he Standard Stra

with location

                          

atigraphic Nom

n and distribu

                         

menclature of off

tion map. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 38 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

 

                      
                         

6. 21.  Curlew

                          
                         

w Member type

                         
                          

e and referen

                         
                

Th

 

nce wells with 

                         

he Standard Stra

location and 

                          

atigraphic Nom

distribution m

                         

menclature of off

map. 

                         

ffshore Ireland;

 

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 39 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

SPARROW

The Sparro
of Late Ba
formation i

One new m
“50/3-1 Lim

Name.  Na

Type secti

Reference 
See Figure

Lithology.
Sandstone 
A lithologi
North Celti

The claysto
to slightly 
are medium
dolomitic l
present thr
subangular
sandstones

The Choug
sorted, sub
sandstones
cryptocryst
arenaceous

The “50/3-

Wireline l
values and
decrease in
shaped log

Where the 
most wells
unit; howev

Upper bou
Formation 
log criteria

Lower bo
calcareous 
claystones 
and a decre
base of the

Subdivisio

                      
                         

WHAWK FO

owhawk Form
ajocian-Middl
is overlain by 

member is pro
mestone” and 

amed after the

ion.  49/9-1: 1

sections.  42/
e D.6. 22. 

.  This format
Member) are 

ically distinct 
ic Sea Basin. 

ones are light 
calcareous an
m to dark gre
limestone, gre
roughout.  A 
r to subround
s are also recog

gh Member is 
bangular to su
s.  Beds of of
talline, limest
s succession a

-1” limestone 

og character
d low sonic v
n gamma ray 
 motifs or a sl

Chough Sand
s the wireline 
ver, these cou

undary.  The 
to the slightly

a by a slight de

undary.  Th
mudrocks of 
of the Tacum

ease in sonic v
e formation. 

on.  One new 

                          
                         

ORMATION 

mation is defin
le Aalenian a
the Merlin Fo

posed, the Ch
the “62/7-1 S

 bird of prey t

241.5-1335.5

/21-1: 931.5-1

tion is domina
recognised in
limestone (“5

to dark grey,
nd subplaty to 
ey, light grey
eyish orange,
number of t

ded, rare to a
gnised. 

dominated by
ubrounded, lo
ff white to ve
tones are mor
re light to dar

is light grey, s

r.  The claysto
velocities.  Do
values and a 
lightly bow sh

dstone Membe
log motifs ex

uld not be corr

top of the for
y more silty, l
ecrease in gam

e base of for
f the Sparrowh

mshin Formatio
velocities, bot

member is pro

                         
                          

(NEW) 

ed here for a u
age, which is
ormation and 

hough Sandsto
Sandstone”.  B

that is native t

m below KB.

1475m below 

ated by grey c
n the lower ha
50/3-1 Limesto

 locally olive 
subfissile.  Th

yish brown, ar
 off white, li
thin, very pal
abundant carb

y off white, lig
ocally pyritic, 
ery light grey
e commonly d

rk grey, calcar

slightly silty, 

ones of the ov
ownsection th
slight increas

haped log mot

er is develope
xhibit a bow s
related with ce

rmation is pla
less calcareou

mma ray value

rmation is ma
hawk Formati
on.  On wireli
th of which ar

oposed, the C

                         
                

Th

unit of mudro
 developed in
underlain by t

one Member. 
Both units occu

to Ireland.  

  See Figure D

KB.  50/6-1: 

claystones and
alf of the form
one”) is prese

grey, often w
hese claystone
rgillaceous in
ght to medium
le orange, lig
bonaceous spe

ght to medium
rarely glauco

y, mudstone to
developed in 
reous clayston

micritic, mud

verall Sparrow
he claystones 
se in sonic vel
tifs.   

ed, the gamma
shaped log pr
ertainty betwe

ced at a down
us, mudrocks o
es and corresp

arked by a d
ion or the san
ine log criteria
re more prono

Chough Sandst

                         

he Standard Stra

cks and sands
n North Celti
the Lias Grou

 Two informa
ur in the lowe

D.6. 22. 

2194-2306.5m

d siltstones.  S
mation within 
ent at the base 

with common 
es grade to arg

n part, and ge
m grey, brow

ght to medium
ecks/debris, c

m grey, light g
onitic, modera
o grainstone, 
the 41/30-1 a

nes and mediu

dstone to wack

whawk Format
grade to silt

locities.  This

a ray values ar
rofile.  A num
een wells. 

nsection lithol
of the Sparrow

ponding slight 

ownsection li
ndstones of the
a, the boundar
ounced where 

tone Member.

                          

atigraphic Nom

stones, in asso
ic Sea, Fastn

up, Tacumshin

al units are als
er half of the f

m below KB. 

Sandstones, an
the northern h
of the format

carbonaceous
gillaceous silt
enerally calcar
wnish grey, m
m grey, very 
calcareous, fri

greyish brown,
ately well ind
oolitic, sandy

and 42/21-1 w
um light grey s

kestone, and m

tion possess s
tstones and si
s may lead to 

re lower, whil
mber of wireli

logical change
whawk Forma
increase in so

ithological ch
e Chough San
ry is marked b
the Chough S

.  Two inform

                         

menclature of off

ociation with s
net and Goban
n Formation. 

so recognised 
formation. 

 41/30-1: 928

nd subsidiary
half of the No
tion in the nor

s specks, local
stones downse
reous.  String

mudstone and 
fine to fine 

iable, argillac

, very fine to m
durated, sands
y, bioclastic (
wells.  Interbe
siltstones.   

moderately we

serrated, relati
ilty claystone
a poorly deve

le sonic veloc
ine log cycles

e from the cla
ation.  This is
onic velocity. 

hange from ei
ndstone Memb
by an increase
Sandstone Me

mal members a

                         

ffshore Ireland;

subsidiary lim
n Spur basin

in this format

8-1313.5m bel

y limestones, (
orth Celtic Se
rth western pa

lly silty or san
ection.  The si

gers of limest
cryptocrystall
grained, well

ceous sandsto

medium grain
stones and cal
(bivalves), mi
dded within t

ell indurated. 

ively high gam
s, leading to 
eloped invers

cities are incre
s are noted wi

aystones of the
 reflected on 

ither the silty
ber, to the cal

e in gamma ray
mber is prese

are also presen

                         

; An Integrated 

Page D

mestones, 
ns.  This 

tion; the 

low KB.  

(Chough 
ea Basin.  
art of the 

ndy, non 
iltstones 
tone and 
line, are 
l sorted, 

ones and 

ned, well 
lcareous 
icritic to 
the main 

mma ray 
a slight 
e funnel 

eased. In 
ithin the 

e Merlin 
wireline 

y poorly 
lcareous 
y values 

ent at the 

nt in this 

       

Biostratigraph

D.6- 40 

formation

Thicknes

Biostratig
only long
Zone IOJ1

Age.  Mid

Depositio
low energ
varies from
the foram
bottom w
environme
42/21-1 w

Distribut
basin limi
drilled to 
Lower Jur

The forma
extended 

Seismic e
data avail
103 and Ir
(see Figur

Regional 
Basin.  Th
Formation
Barron et 

Compari
the mid se
offshore e
Downing 
Member.

 

Chough 

The Chou
within the

Lateral sil
low gamm

Name.  N

Type sect

Referenc
D.6. 22. 

Lithology

hic, Lithostratig

n, the “50/3-1 

ss.  The forma

graphic char
-ranging taxa
12, Foraminif

ddle Jurassic, 

onal environm
gy, inner to o
m poor to goo

miniferal gene
waters are env
ment, with loca
wells is sugges

tion.  The form
its on the basi
date all pene

rassic, it is po

ation is also p
to the limits o

expression.  O
lable.  In the 
reland quadra
re D.6.8).  

correlation. 
he Sparrowha
n and lowerm
al., 2012). 

ison with Eas
edimentary su
east coast Ca
Formation, W

Sandstone M

ugh Sandstone
e Sparrowhaw

ltstone equiva
ma ray wirelin

Named after th

tion.  42/21-1

e sections.  4

y.  The Choug

graphic & Seque

Limestone” an

tion has a thic

acterization. 
.  Calcareous 

feral Zone IFJ

Late Bajocian

ment.  Marine
outer shelf env
od, comprisin
ra Garantella
isaged.  Sand

alised sand sou
stive of a more

mation is prov
is of seismic e
trate a signifi
ssible that in s

present in one 
of the Goban S

Over most of t
major depoce

ant 41, the form

 The formati
awk Formatio

most part of th

tern Canada
uccession of t
anada.  Both 
Whale Memb

Member (Ne

e Member is 
wk Formation, 

alents to the C
ne log profiles

e bird that is n

: 1030.5-1474

1/30-1: 1008-

gh Member is 

ence Stratigrap

and the “62/7-

ckness range o

 Dating of thi
microfossil re

J13 and Palyno

n-Middle Aale

e, inner to ou
vironment.  T

ng poorly dive
a and Reinho
dstone deposit
urces.  The pr
e shallower ag

ven mainly in 
evidence.  Its p
icant unconfo
some undrille

well in the Fa
Spur Basin on

the deposition
entre of the no
rmation appea

tion is laterall
on is age equiv
he Great Estua

a.  The domina
the Downing 
the Chough 

ber, whilst th

ew) 

defined here 
in the lower p

Chough Sands
, such as the 4

native to Irela

4m below KB

-1313.5m belo

dominated by

phic Framework

1 Sandstone”.

of 69.5m (50/1

is formation is
ecovery is poo
ological Subzo

enian. 

ter shelf.    S
Throughout th
erse, rare, smo
ldella.  Perio
tion (Chough 
resence of ool
gitated deposit

the North Cel
presence in th
rmity at the b
d areas of this

astnet Basin (
n this basis, tog

nal area of thi
orthern part o
rs to correspo

ly equivalent 
valent to the I
arine Group o

ant mudrock li
Formation (cl
Sandstone M
e “50/3-1 Lim

for the sands
part of the Eag

stone Membe
49/9-1 and 50/

and. 

.  See Figure 

ow KB.  See F

y off white, li

k 

.   

12-3) to 543.5

s by foraminif
or to good thr
ones DM4B to

Sediment depo
he poorly calc
ooth ostracods
ods of marine

Member) too
litic limestone
itional environ

ltic Sea Basin 
he South Celti
base of the Up
s basin that th

(64/1-1) and in
gether with ex

is formation, n
of the North C
ond to a bande

to both the K
Inferior Oolit

of northwest S

ithologies of t
laystones) of 

Member and “6
mestone” is 

stone unit of 
gle Group, in 

er are recognis
/12-2A wells.

D.6. 22.  

Figure D.6. 2

ight to medium

LOWER 

5m (42/21-1). 

fera and dinoc
roughout the i
o DM3D3. 

osition is envi
careous mudro
s, which often
e restriction, l
ok place in a 
e beds within t
nment. 

and its distrib
c Sea Basin is
pper Jurassic 
e formation m

n the Goban S
xtrapolation fr

no particular s
Celtic Sea Bas
ed, high ampli

Kestrel and H
te Group of so
Scotland (see 

the Sparrowha
the Carson, H

62/7-1 Sandst
age equivalen

Late Bajocian
the northern p

sed in several
 

2. 50/6-1: 225

m grey, light g

– MIDDL

 

cysts.  The ost
interval.  Occu

isaged to have
ock intervals,
n occur in asso
locally with d
high energy, 
the sand mem

bution is exten
s unproven, ho
that cuts dow

may be present

Spur (62/7-1) 
rom seismic d

seismic chara
sin, however,
itude, parallel

Harrier format
outhern Engla
Cox, 2002a, 

awk Formatio
Horseshoe and
tone” are late
nt to the low

n-Middle Aal
part of the No

l wells, which

51-2306.5m b

greyish brown

LE JURAS

tracod faunas 
urring within 

e occurred ma
 microfaunal 
ociation with 
dysaerobic an
shallow shel

mber in the 41/

nded to the pre
owever, as in 

wn into the Mi
t.   

well; its distri
ata.  

acter is appare
between UK 

l bedded seism

tions within t
and and the B
b; Cox & Pag

n are age equi
d Jeanne d’Ar
eral equivalen

wer part of th

lenian age, th
rth Celtic Sea

h display char

below KB.  Se

n, very fine to

SSIC 

comprise 
Ostracod 

ainly in a 
recovery 
pulses of 

nd anoxic 
lf, marine 
/30-1 and 

esent-day 
the wells 
iddle and 

ribution is 

ent on the 
quadrant 

mic facies 

the Slyne 
Bearreraig 
ge, 2002; 

uivalent to 
rc basins, 
nts to the 
he Whale 

hat occurs 
a Basin.  

racteristic 

ee Figure 

o medium 



 
               
                     
 
grained, w
moderately
sandstone 
(bivalves), 
Interbedde
medium lig

Wireline l
underlying
the unit as 
most wells
not be corr

Upper bou
Sparrowha
by a sharp 

Lower bou
claystones 
coincident 
log criteria
Sandstone 

Thickness

Biostratigr
DM4A1 to

Age.  Midd

Deposition
energy, inn
Irish Mainl
limestone b
compared t

Distributio
southern ex
unconform

Regional c
Oolite Gro
Barron et a

Compariso
of the Dow
Canada.

                      
                         

well sorted, s
y well indurate
ditch cuttings

micritic to 
d within the 
ght grey to lig

log character
g units.  It may

the member b
s the wireline 
related with ce

undary.  The
awk Formation
decrease in ga

undary.  The
of the Tacum
decrease in so

a definitions m
Member. 

.  The membe

raphic chara
o DM4A2 (42/

dle Jurassic, L

nal environm
ner shelf, mari
land to the no
beds within t
to other wells 

on.  The mem
xtent is limite

mity.  

correlation.  
oup of souther
al., 2012). 

on with East
wning Format

                          
                         

subangular to
ed, sandstones
s. Beds of off
cryptocrystall
main arenace

ght olive grey, 

r.  This unit p
y display sligh
becomes a mo
logs exhibit a

ertainty betwe

e top of the m
n, to the sands
amma ray valu

e base of the 
mshin Formati
onic velocity.

may be less pr

er ranges in thi

acterization. 
/21-1 well) DM

Late Bajocian-

ment.  Marine,
ine environme
rth and northw

the sand mem
which posses

mber is proven 
d by nearby w

The unit is a 
rn England an

ern Canada. 
tion, Whale M

                         
                          

o subrounded
s and calcareo
f white to very
line, limeston
eous successio

locally pyriti

possesses low
ht serrated wir
ore interbedde
a bow shaped
een wells. 

member is mar
stones of the 
ues and corres

member disp
ion.  This is r
 In a small nu
ronounced du

ickness from 

 Dating of th
M4B to DM3D

-Middle Aalen

, inner shelf. 
ent.  The sand
west.  The pre

mber in the 41
ss this sandsto

to be present 
wells from wh

lateral equiva
nd the Bearrer

 The Chough
Member, from

                         
                

Th

d, rare carbo
ous sandstone
y light grey, 
nes are more
on are light to
c, calcareous 

wer gamma ra
reline log mot
ed mudstone, 
d profiles, loca

rked by a dow
Chough Sand
sponding shar

plays a down
eflected on w
umber of well
ue to the prese

52m (50/10-1

his member i
D3 (43/30-1 w

nian. 

 This fine to 
d sources are 
esence of iron 
1/30-1 and 42
one member. 

t by well pene
hich the memb

alent to the K
raig Formatio

h Sandstone M
m the Carson,

                         

he Standard Stra

onaceous spe
s.  Iron stainin
mudstone to 

e commonly 
o dark grey, 
siltstones.   

ay values and
tifs, and these
siltstone and 
ally with a nu

wnsection lith
dstone Membe
rp increase in 

nward litholog
wireline log cr
ls (for instanc
ence of thin in

) to 444.5m (4

is by dinocys
well). 

medium grain
likely to be lo
staining (cham

2/21-1 wells, 

trations in the
ber is absent.  

Kestrel and Ha
on of northwe

Member is tho
 Horseshoe a

                          

atigraphic Nom

cks/debris, lo
ng (chamosite
grainstone, oo
developed in
calcareous sil

d higher sonic
e may become
sandstone suc

umber of cycle

hological chan
er.  This is exp
sonic velocity

gical change f
riteria as an in
e 41/30-1) bo
nterbeds of m

42/21-1).  

sts.  Occurrin

ned sandstone
ocalised with 
mosite) sedim
indicates a sh

e northern part
This absence

arrier formatio
st Scotland (C

ought to be a l
and Jeanne d’

                         

menclature of off

ocally pyritic
e) has been ob
olitic or peloi

n the 41/30-1
lty claystones

c velocities th
e more serrate
ccession (for e
es present.  T

nge from the s
pressed on the
y. 

from sandston
ncrease in gam
oth the litholog

mudrocks at the

ng within Pal

e member wa
much of the s

ments, plus the
hallower depo

t of the North
e is due to late

ons of the Slyn
Cox, 2002a, b

lateral equival
Arc basins, o

                         

ffshore Ireland;

c, rarely glau
bserved in som
idal, sandy, bi
1 and 42/21-
s and clayston

han the overly
ed towards the
example 41/30

These, howeve

silty mudrock
e wireline log

nes to the cal
mma ray value
gical and the 
e base of the 

lynological S

as deposited in
sand derived f
e occurrence o
ositional envir

h Celtic Sea Ba
eral facies cha

ne Basin, the 
b; Cox & Pag

lent to the lim
offshore east 

                         

; An Integrated 

Page D

uconitic, 
me of the 
ioclastic 
1 wells.  
nes, and 

ying and 
e base of 
0-1).  In 
er, could 

ks of the 
g criteria 

lcareous 
es and a 
wireline 
Chough 

ubzones 

n a high 
from the 
of oolitic 
ronment 

asin.  Its 
ange, not 

Inferior 
ge, 2002; 

mestones 
coast of 

       

Biostratigraph

D.6- 41 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

 

Figure D.6

                      
                         

6. 22.  Sparrow

                          
                         

whawk Form

                         
                          

mation (includ

                         
                

Th

ding Chough S

                         

he Standard Stra

Sandstone Me

                          

atigraphic Nom

ember) type a

                         

menclature of off

nd reference 

                         

ffshore Ireland;

wells with loc

                         

; An Integrated 

Page D

cation and dis

       

Biostratigraph

D.6- 42 

stribution map

hic, Lithostratig

ps. 

graphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

“50/3-1 L

This limest
the norther
Group of o

Type secti

Lithology.

Wireline l
wireline lo

Upper bou
Sparrowha
gamma ray

Lower bo
limestones 
in gamma r

Thickness

Biostratigr
lithologies.
Tacumshin

Age.  Midd

Deposition
environmen

Distributio
Basin.   

Regional c
England (s

Compariso
Member (li

 

“62/7-1 S

This Aalen
well locate

Type secti

Lithology.
pale orange
silty clayst

Wireline l
the encomp

Upper bou
Sparrowha
decrease in

Lower bo

                      
                         

Limestone” 

tone unit of ea
rn part of the 

onshore Englan

ion.  50/3-1: 1

.  This limesto

log character
g motif. 

undary.  The
awk Formation
y values and c

undary.  Th
to the calcare

ray values and

.  This unit att

raphic chara
.  The limes

n Formation.  

dle Jurassic, e

nal environm
nt.  The absen

on.  This lime

correlation.  
ee Cox, 2002a

on with East
imestones) fro

andstone”  

nian aged inte
ed in the Goba

ion.  62/7-1: 3

.  This unit co
e, very fine to
tones are medi

og character
passing mudro

undary.  Th
awk Formation
n gamma ray v

undary.  Th

                          
                         

arliest Bajocia
North Celtic

nd. 

228-1243.5m

one is light gre

r.  The limest

e top of the u
n, to the limes
orresponding 

he base of thi
eous claystone
d correspondin

tains a thickne

acterization.  
tone occurs 

arliest Bajocia

ment.  Marine
nce of mudroc

estone unit is

The unit app
a; Cox & Pag

tern Canada
om the Carson

erbedded sand
an Spur Basin.

387.5-3453m

omprises an in
o fine grained,
ium to locally

.  The thin san
ocks which ex

e top of the 
n, to the sand
values and cor

e base of the

                         
                          

an age is prese
c Sea Basin.  

m below KB.  S

ey, slightly sil

tone unit exh

unit is denote
stones of the “
increase in so

is unit is unc
es of the Tacu
ng decrease in

ess of 15.5m i

No in situ m
stratigraphica

an, based prim

e, inner shelf
cks and sands 

 only known 

pears to a late
e, 2002; Barro

a.  The “50/3-
n, Horseshoe a

dstone/mudston
. 

m below KB. S

nterbedded su
, well sorted, 

y dark grey, w

ndstones with
xhibit high gam

unit is denot
dstones of the 
rresponding sh

e unit display

                         
                

Th

ent at the base
It is probably

See Figure D.

lty, micritic, m

hibits low gam

ed by a down
“50/3-1 Limes
onic velocity. 

conformable a
umshin Forma
n sonic velocit

in the 50/3-1 w

microfossils are
ally beneath ?

marily on strat

f.  The unit w
may be indica

from the 50/3

eral equivalen
on et al., 2012

-1 Limestone
and Jeanne d’

ne unit is pre

See Figure D.6

uccession of th
subangular to
ith rare carbon

hin this unit po
mma ray valu

ted by a dow
“62/7-1 Sand

harp increase 

ys a downsec

                         

he Standard Stra

e of the Sparr
y laterally equ

.6. 23. 

mudstone to w

mma ray valu

nsection litho
stone”.  This d

and is denote
ation.  This is 
ty. 

well. 

e recorded, du
?DM3D4 paly

tigraphic posit

was laid dow
ative of surrou

3-1 well locat

nt to the lowe
2). 

e” is a lateral 
Arc basins, of

sent at the ba

6. 23. 

hin sandstone
 subrounded, 
naceous speck

ossess low gam
es and lower s

wnward lithol
dstone”.  This 
in sonic veloc

ction lithologi

                          

atigraphic Nom

owhawk Form
uivalent to th

wackestone, an

ues and high s

logical chang
denoted on w

ed by a down
expressed on 

ue to the well
ynological su

tion.   

wn in a warm
unding low top

ted in the nor

er part of the 

equivalent o
ffshore east co

ase of the Spar

s and silty cla
calcareous, an

ks, and slightl

mma ray valu
sonic velocitie

logical change
is expressed 

city. 

ical change f

                         

menclature of off

mation in the 5
e lower part 

nd well indura

sonic velociti

ge from the s
wireline log cri

nsection litho
wireline log c

l indurated na
ubzone and a

m, carbonate-r
pographies. 

rthern part of 

Inferior Ooli

of the Downin
oast Canada. 

rrowhawk Fo

aystones.  The
nd moderately
y calcareous. 

ues and higher
es. 

e from the si
on wireline lo

from sandston

                         

ffshore Ireland;

50/3-1 well lo
of the Inferio

ated.  

ies, forming a

silty mudrock
iteria by a dec

ological chang
criteria by an 

ature of the lim
above the top

rich, shallow,

f the North Ce

ite Group in s

ng Formation

rmation in the

e sandstones a
y well indurat

r sonic velocit

ilty mudrocks
og criteria by

nes to the cal

                         

; An Integrated 

Page D

ocated in 
or Oolite 

a boxcar 

ks of the 
crease in 

ge from 
increase 

mestone 
p of the 

, marine 

eltic Sea 

southern 

n, Whale 

e 62/7-1 

are very 
ted.  The 

ties than 

s of the 
y a sharp 

lcareous 

       

Biostratigraph

D.6- 43 

claystones
a coincide

Thicknes

Biostratig
Palynolog

Age.  Mid

Depositio
oxygenate
higher ene

Distribut

Regional 
Formation
from the l

Compari
Member (

hic, Lithostratig

s of the Tacum
ent sharp decr

ss.  This unit d

graphic char
gical Subzone

ddle Jurassic, 

onal environm
ed, inner to m
ergy levels. 

tion.  Recorde

correlation. 
n, that is deve
latter.   The un

ison with Ea
(limestones) fr

graphic & Seque

mshin Formati
rease in sonic v

displays a thick

racterization. 
s DM3D3 to D

Aalenian. 

ment.  Marin
middle shelf ma

ed from only a

 The unit is 
eloped in the n
nit is age equiv

stern Canad
from the Carso

ence Stratigrap

ion.  This is re
velocity.  

kness of 65.5m

  Dated by fo
DM3D2. 

ne, inner to m
arine environm

a single well (

a lateral equ
northern Nort
ivalent to the R

da.  The “62/
on, Horseshoe

phic Framework

eflected on wi

m in the one w

oraminifera an

middle shelf.
ment as denot

62/7-1) in the 

ivalent of the
th Celtic Sea B
Robin Membe

7-1 Sandston
e and Jeanne d

k 

ireline log crit

well in which 

nd dinocysts. 

  This unit w
ted by the mic

e Goban Spur B

e basal part o
Basin.  It is li
er, Harrier For

ne” is a latera
d’Arc basins, o

LOWER 

teria by a shar

it is recorded.

Occurring w

was deposited
crofaunas.  Th

Basin.   

f the Chough
ikely that the 
rmation, locat

al equivalent 
offshore east c

– MIDDL

rp increase in 

. 

within Foramin

d in a gener
he thin localise

h Sandstone M
sandstone is s

ted in the Slyn

to the Down
coast Canada.

LE JURAS

gamma ray v

niferal Zone I

ally low ener
ed sand pulses

Member, Sparr
separate depo
ne Basin.   

ing Formation

SSIC 

values and 

IFJ13 and 

rgy, well 
s indicate 

rrowhawk 
ositionally 

n, Whale 



 
               
                     
 

 

Figure D.6

.

Group

H
O

O
K

EA
G

LE
LI

AS
F

                      
                         

6. 23.  “50/3-1

Type w

0 API
GR

Formation

?G
A

LL
E

Y
SP

AR
R

O
W

H
AW

K
TA

C
U

M
SH

IN

Member

"6
2/

7-
1

SA
N

D
ST

O
N

E"

                          
                         

1 Limestone” 

62/7-1
well; “62/7-1 Sandsto

Depth
MD (ft)

10300

10400

10500

10600

10700

10800

10900

11000

11100

11200

11300

11400

11500

11600

11700

150

Depth
MD (m)

3200

3300

3400

3500

Litholo

                         
                          

and “62/7-1 S

one”

“50/3-1 Limestone

Core
Interval

160 40µs/ft
DT

ogy

                         
                

Th

Sandstone” ty

Group

EA
G

LE
LI

AS

For

e”

0

                         

he Standard Stra

ype wells. 

0

rmation

SP
AR

R
O

W
H

AW
K

TA
C

U
M

SH
IN

Member

"5
0/

3-
1 

LI
M

ES
T

O
N

E"

                          

atigraphic Nom

D
M

3

3

3

3

3

3

4

4

4

150API
GR

Depth
MD (m)

1100

1200

50
Type well; “5

                         

menclature of off

Depth
MD (ft)

3400

3500

3600

3700

3800

3900

4000

4100

4200

Lithology Casing
Point

0/3-1
0/3-1 Limestone”

                         

ffshore Ireland;

Core
Interval

140 µs/ft
DT

g

                         

; An Integrated 

Page D

 

40

       

Biostratigraph

D.6- 44 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

KITE G

The Kite G
offshore w
seismic evi

The Kite G
central and
lithologica
interbedded
Group is al
warrant a 
Bajocian ca

Some prev
Slyne Basi
Sandstone 
Clay memb
Ireland nom
succession)

Ternan (20
Slyne Basi
“Bajocian L

The upper 
2).  This u
marked sei

Two new f

The group 
the food ch

HARRIER

The Harrie
Aalenian, 
(Dunnock 
Shale Form

Ternan (20
area, for th
Formation.

Five new 
Robin Mem

Name.  Na

Type secti

Reference 
KB.  See F

Lithology.
stringers.  T

                      
                         

GROUP (NE

Group is defin
western Ireland

idence, but ha

Group correla
d southern En
lly from the 
d limestones)
lso sufficientl
new group in
annot be demo

vious workers
in, for examp
Formation (w
bers) to the i
menclature p
) and the Heb

006) used the 
n area, for the
Limestone”, w

boundary of t
unconformity c
ismically by th

formations are

and its consti
hain. 

R FORMATI

er Formation i
age that is d
Member).  Th

mation.   

006) used the 
he Aalenian 
.  

members are 
mber and the D

amed after the

ion.  18/20-1: 

sections.  18
Figure D.6. 24

.   This unit 
The basal unit

                          
                         

EW) 

ned here for th
d.  Sediments 
ave not yet bee

ates with the 
ngland (see fo

age equivale
 to warrant a

ly different lit
n this area.  
onstrated.  

s have utilised
ple, Truebloo
with compone
interval now r
roposed in th
ridean names 

informal term
e Aalenian to m
within their M

the Kite Grou
cuts down int
he Base Uppe

e proposed, in 

ituent formatio

ION (NEW) 

is defined her
developed in t
his formation 

informal term
to mid Bajoc

proposed, in
Dunnock Mem

 bird of prey t

2167.5-2556m

8/25-1: 2245-2
4. 

comprises a 
t (Dunnock M

                         
                          

he Middle Jura
of this group 
en penetrated 

Inferior Oolit
or example, B
ent section in
a new name f
thologically fr
In addition, 

d Hebrides B
od (1992) and
ent Ollach San
referred to th

his project.  A
(as developed

m Middle Jura
mid Bajocian 

Middle Jurassic

up is truncated
to the older p
er Jurassic (To

descending st

ons and memb

re for a domin
the Slyne Ba
lies between 

m Middle Juras
cian interval. 

n descending 
mber. 

that is native t

m below KB. 

2531m below

dominantly 
Member), howe

                         
                

Th

assic (Bajocia
are considere
by any wells 

te Group sha
Barron et al., 
n the Slyne B
for the interva
rom that of th
contiguous d

asin (western
d Millennia (
ndstone, Uda

he Kite Group
A correlation
d in the Upper

assic B Unit, 
interval, that 

c B Unit, is ren

d by a major u
arts of the gro

op Kestrel) sei

tratigraphic or

bers are name

nantly clayston
asin.  At the 

an overlying 

ssic B Unit, fo
 The lower 

stratigraphic 

to Ireland. 

 See Figure D

w KB.  19/11-

claystone suc
ever, comprise

                         

he Standard Stra

an-Aalenian) s
ed likely to be
drilled to date

allow marine 
2012).  The 

Basin (which 
al in the latte
e Eagle Group
eposition betw

n Scotland) no
(1997, 2004).

airn Shale, Ho
p.  These nam
n between the
r Glen-1 well)

following op
equates to the
named the Kin

unconformity 
oup in some a
ismic horizon.

rder; the Kest

ed after birds 

ne succession
base of the f
Kestrel Form

ollowing oper
part of the M

order; Wren 

D.6. 24. 

1A: 3102-333

ccession, in a
es an interbed

                          

atigraphic Nom

sediments that
e present in th
e in these basi

carbonate suc
Inferior Ooli
is dominated

r area.  The l
p as develope
ween both th

omenclature f
.  These auth
olm Sandstone
mes have not 
e new termino
) is shown in F

perators (inclu
e Kite Group 
ngfisher Lime

omitting Bath
areas.  This u
.   

trel Formation

that are native

n of Middle Ju
formation the

mation and an 

rators (Enterpr
Middle Jurass

Member, Sk

30m below K

association w
dded calcareou

                         

menclature of off

t are develope
he Erris and Po
ins.  

ccession that 
ite Group is s
d by argillace
lithological su

ed in the North
hese regions o

for the Bajoci
hors applied 
e, Rigg Sand
been applied

ology (as typ
Figure D.6. 1

uding Enterpri
as defined her
estone Membe

honian aged ro
unconformity/s

n and the Harr

e to Ireland an

urassic, earlies
ere is a prom

underlying L

rise and Stato
sic B Unit eq

kylark Membe

KB.  27/13-1A

with generally 
us claystone/li

                         

ffshore Ireland;

ed in the Slyn
orcupine basin

is well devel
significantly d
eous sedimen
uccession in t
h Celtic Sea B
of Ireland du

ian succession
the name Be
stone and Ga

d in the new o
pified by the 
7. 

ise and Statoi
rein.  Ternan’
er in this repor

ocks (see Figu
sequence bou

ier Formation

nd reflect the 

st Bajocian-la
minent calcareo
Lias Group, Du

oil) in the Slyn
quates to the 

er, Sparrow M

A: 1848-2000m

thin ratty lim
imestone succ

                         

; An Integrated 

Page D

ne Basin, 
ns, from 

loped in 
different 
nts, with 
the Kite 

Basin, to 
uring the 

n in the 
earreraig 
arantiana 
offshore 
18/20-1 

il) in the 
s (2006) 
rt. 

ure D.6. 
undary is 

n. 

order in 

ate Early 
ous unit 
un Caan 

ne Basin 
Harrier 

Member, 

m below 

mestone 
cession.   

       

Biostratigraph

D.6- 45 

The clays
calcareou
limestone
brown, mi

Wireline 
high gam
content of
values an
gamma ra

Upper bo
Formation
is denoted

Lower bo
thin limes
criteria by

Subdivisi
Member, 

Thicknes

Biostratig
recovery i
to IJF10 a

Age.  Mid

Depositio
energy, in
dominated

The basal
and yield
environme

Distribut
extended 
present in
date.  

Seismic e
Bajocian
(blocks 1
seismic ev
Formation

Regional 
Spur, Fast
mid sectio
northwest

Source ro
than 1%, 
show elev

hic, Lithostratig

stones are gen
us.  Locally th
es are light gre

microcrystalline

log characte
mma ray value

f the sedimen
nd an increase
ay/sonic veloc

oundary.  The
n, Kingfisher
d by an increa

oundary.  Th
stones to the 
y an increase i

ion.  A five-f
Skylark Mem

ss.  The forma

graphic char
is good throu
and Palynolog

ddle Jurassic, 

onal environm
nner shelf env
d by Epistomi

l unit (Dunno
ds common t

ment. 

tion.  The for
to the limits o

n the Porcupin

expression.  N
and Toarcian
8/20, 18/25), 
vent reflecting
n.  

correlation. 
tnet and North
ons of the Infe
t Scotland (see

ock character
but the sourc

vated HI value

graphic & Seque

erally medium
hese sediment
ey, light brown
e, well indurat

r.  This forma
es and modera
nts increases.  
e in sonic vel
city spikes are 

e top of the fo
Limestone M
se in gamma r

he lower boun
more homog

in gamma ray 

fold subdivisi
mber, Sparrow 

tion ranges in

racterization. 
gh the studied

gical Subzones

earliest Bajoc

ment.  Marine
vironment, den
ina and Reinho

ck Member) i
to abundant 

rmation is pr
of this basin on
ne Basin, how

No particular s
n (Whitby Mu

as shown in 
g the incomin

 The Harrier
h Celtic Sea b
erior Oolite G
e Cox, 2002a,

risation.  The
e rock potenti

es and a Type 

ence Stratigrap

m light to dark
ts grade into a
nish grey, mic

ated, limestone

ation displays
ately slow son
The basal me

locity, reflect
recognised re

ormation is pla
ember, to the 
ray values, in 

ndary is denot
geneous clayst

values and a 

ion of this fo
Member, Rob

n thickness fro

  Dated by o
d interval.  Oc
s DM3D2 (pa

cian-late Early

e, inner shelf
noted by the a
oldella spp.  

is more carbo
crinoid and 

roven only by
n the basis of 

wever, this is u

seismic chara
udstone) seism
Figure D.5.3

ng of carbonat

r Formation c
basins to the s

Group of south
, b; Cox & Pag

e Harrier Form
tial is mainly 
II kerogen co

phic Framework

k grey, dark o
argillaceous s
critic to micro
e markers are 

slightly serra
nic velocities
ember (Dunno
ting the interb
eflecting limes

aced at a down
claystones of
association w

ed by a down
tones of the D
corresponding

ormation is pr
bin Member a

om 152m (27/1

stracods, fora
ccurring withi
rs) to DM3D5

y Aalenian. 

.  The Harrier
abundant and 

onate dominat
echinoderm 

y well penetra
f seismic evide
uncertain due t

cter is evident
mic horizons 
3.  In the Sly
te dominated 

orrelates with
south and east
hern England 
ge, 2002; Barr

mation in the S
poor (Append

omposition, in

k 

olive grey, slig
siltstones and 
ocrystalline, lim
present at the

ated, bow shap
s.  Towards b
ock Member)
bedded limes
stone beds at t

wnsection litho
f the Harrier F
with a decrease

nward litholog
Dun Caan Sh
g decrease in 

roposed.  In 
and the Dunno

13-1A) to 388

aminifera and 
in Ostracod Z
5 (pars). 

r Formation w
diverse ostra

ted compared 
debris, possi

ations in the 
ence (see Figu
to the lack of 

nt for this form
in the Slyne

yne Basin, the
lithologies (K

h the lower ha
t of Ireland.  T
and the lower
ron et al., 201

Slyne Basin in
dix E, Figure

ndicating some

LOWER 

ghtly micromi
siltstones.  T
me mudstones
base of Skyla

ped wireline lo
oth the top an
 is distinct, d
tones and cal
the bases of th

logical chang
Formation.  On
e in sonic velo

gical change f
hale Formation
sonic velocity

descending s
ock Member. 

8.5m (18/20-1

dinocysts.  C
Zones IJO13 to

was deposited
cod and foram

to both the u
bly suggestin

Slyne Basin,
ure D.6. 25).  
Middle Juras

mation.  The fo
e Basin, for in
e Lower Bajo
Kingfisher Lim

alf of the Spa
This formation
r and mid sect
12). 

ncludes a few 
e A.E.6).  On
e hydrocarbon

– MIDDL

icaceous, loca
The thin limes
s.  Two promi
ark and Sparro

log profiles, w
and base of th
denoted by a d
lcareous clays
he Skylark an

ge from the lim
n wireline log
ocity. 

from the inter
n.  This is m

y. 

stratigraphic o

).  

Calcareous mi
o IOJ10, Fora

d in a marine,
miniferal faun

underlying and
ng a shallow

, west of Irel
It is likely tha
sic well penet

formation occu
instance over 
ocian horizon 
mestone Mem

arrowhawk Fo
on is age equiv
tions of the B

w samples with
nly some samp
n generation p

LE JURAS

ally silty or py
tones and arg
inent light gre
ow members.

with moderatel
he units the ca
decrease in ga
stones.   Two
d Sparrow me

mestones of th
criteria, this b

bedded clayst
marked on wir

order, these a

icrofossil and 
aminiferal Zon

well oxygena
nas.  The latte

d overlying ro
wer water dep

land and its l
at the formatio
trations in this

urs between th
the Corrib F
corresponds t
ber) below th

ormation in th
valent to the l
earreraig Form

h TOC content
ples from wel
otential.   

SSIC 

yritic, and 
gillaceous 
ey to light 

ly high to 
alcareous 

amma ray 
o distinct  
embers. 

he Kestrel 
boundary 

tones and 
reline log 

are; Wren 

d dinocyst 
nes IJF13 

nated, low 
er is often 

ock units, 
positional 

limits are 
on is also 
s basin to 

he Lower 
Field area 
to a hard 

he Minard 

he Goban 
lower and 
mation of 

nts greater 
ll 18/20-7 



 
               
                     
 
Compariso
(claystones

 

                      
                         

on with East
s) of the Carso

                          
                         

ern Canada. 
on, Horseshoe

                         
                          

 The Harrier 
e and Jeanne d

                         
                

Th

Formation is 
d’Arc basins, o

                         

he Standard Stra

age equivalen
offshore east c

                          

atigraphic Nom

nt to the midd
coast Canada.

                         

menclature of off

dle part of the
.  

                         

ffshore Ireland;

e Downing Fo

                         

; An Integrated 

Page D

ormation 

       

Biostratigraph

D.6- 46 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
 

Figure D.6

 

                      
                         

6. 24.  Harrier

                          
                         

r Formation a

                         
                          

and constitue

                         
                

Th

ent members ty

                         

he Standard Stra

type and refer

                          

atigraphic Nom

rence wells wi

                         

menclature of off

ith location an

                         

ffshore Ireland;

nd distributio

                         

; An Integrated 

Page D

on map. 

       

Biostratigraph

D.6- 47 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 25.  Harrier

                          
                         

r Formation c

                         
                          

constituent m

                         
                

Th

members distri

                         

he Standard Stra

ibution maps. 

                          

atigraphic Nom

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 48 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER 

 

– MIDDLLE JURASSSIC 



 
               
                     
 

Dunnock 

The Dunno
the base of
Harrier For

Name.  Na

Type secti

Reference 
below KB.

Lithology.
are off whi
grey, slight

Wireline l
ray values 
within the m

Upper bou
to the inter
decrease in

Lower bou
claystones 
an increase

Thickness
where it is 
an unconfo

Biostratigr
recovery is
Subzone D

Age.  Midd

Deposition
environmen
?regressive
abundant c

Distributio
to the limit
in the Porc

Regional c
and North 
Inferior Oo
Cox, 2002a

Compariso
(claystones

 

                      
                         

Member (N

ock Member i
f the Harrier F
rmation and th

amed after the

ion.  18/20-1: 

sections.  1
  See Figure D

.  This membe
ite to light bro
tly micromica

og character
and higher so
member. 

undary.  The 
rbedded limes
n gamma ray v

undary.  The 
to the homog

e in gamma ra

.  The membe
encountered t

ormity. 

raphic chara
s good throug

DM3D1. 

dle Jurassic, la

nal environm
nt.  The inc
e interval, com
crinoid and ech

on.  The mem
ts of this basin

cupine Basin, h

correlation.  
Celtic Sea ba

olite Group o
a, b; Cox & P

on with East
s) of the Horse

                          
                         

New) 

is defined her
Formation, Ki
he underlying 

 bird that is na

2513-2556m 

8/25-1: 2499
D.6. 24. 

er comprises 
ownish grey, m
aceous, locally

.  The interbe
onic velocities 

upper bounda
stones and cla
values and a c

lower bounda
genous claysto
ay values, in as

er ranges in th
the upper and

acterization.  
ghout the unit.

ate Early Aale

ment.  Marine, 
crease in carb
mpared to bo
hinoderm deb

mber is proven
n on the basis
however, this 

The unit corr
asins to the so
f southern En
age, 2002; Ba

ern Canada. 
eshoe, Carson

                         
                          

re for an inter
te Group, in t
 Dun Caan Sh

ative to Irelan

below KB.  S

.5-2531m bel

an interbedde
mudstone, cry
y silty and calc

edded clayston
 than the over

ary is taken at 
aystones of Du
oincident incr

ary is denoted
ones of the Du
ssociation wit

ickness from 
d lower bound

Dated by ost
.  Occurring w

enian. 

inner shelf.  T
bonate develo
oth the overly
bris would sug

n only by well 
s of seismic ev

is uncertain d

relates with th
outh and east o
ngland and th
arron et al., 20

 The Dunnoc
n and Jeanne d

                         
                

Th

rbedded limes
the Slyne Basi
hale Formation

nd. 

See Figure D.6

low KB.  19/

ed succession 
yptocrystalline
careous. 

nes and limest
rlying and und

a downward 
unnock Limes
rease in sonic 

d by a downse
un Caan Shale
th a decrease i

18m (18/25-2
aries are conf

tracods, foram
within Ostraco

This member w
opment withi
ying and und
ggest a shallow

penetrations 
vidence (see F
due to the lack

he uppermost 
of Ireland.  T

he lowermost 
012). 

ck Member is 
d’Arc basins, o

                         

he Standard Stra

stone/clayston
in.  This unit 
n.   

6. 24. 

/11-1A: 3298

of limestones
e and well ind

tones of the D
derlying units.

lithological ch
stone Member
velocity. 

ction lithologi
e Formation.  O
in sonic veloc

2) to a maximu
formable, exce

minifera and d
od Zone IJO1

was deposited
in this memb
erlying mudr

w, warm carbo

in the Slyne B
Figure D.6. 25
k of Middle Ju

part of the Ta
his member i
part of the B

age equivalen
offshore east c

                          

atigraphic Nom

ne unit of late 
lies between 

-3330m below

s and clayston
durated, while 

Dunnock Mem
.  A bow shap

hange from th
r.  This is ind

ical change fr
On wireline lo

city. 

um of 47m (27
ept in 18/25-3

dinocysts.  Ca
10, Foraminife

d in a marine, 
ber may poss
ock members
onate rich, ma

Basin, west of
5).  It is possi
urassic well pe

acumshin Form
s laterally equ
earreraig Form

nt to the midd
coast Canada.

                         

menclature of off

Early Aaleni
an overlying R

w KB.  27/1

nes.  The thin
the claystone

mber possess s
ped wireline lo

he claystones 
dicated on wir

rom the interb
og criteria this

7/4-1Z) and in
 (P5), where t

alcareous mic
feral Zone IFJ

well oxygena
sibly indicate
s.  The occur
arine environm

f Ireland and i
ble that the m
enetrations in 

mation in the
uivalent to the
mation of nor

dle part of the
.   

                         

ffshore Ireland;

an age, that o
Robin Membe

3-1A: 1976.5

nly bedded lim
es are medium

serrated lower
og motif is rec

of the Robin M
eline log crite

bedded limesto
s boundary is 

n most of the 
the lower bou

crofossil and d
J10 and Palyn

ated, quiet, inn
e a shallower
rrence of com
ment. 

its limits are e
member is also

this basin to d

 Goban Spur,
e lower sectio
rthwest Scotla

e Downing Fo

                         

; An Integrated 

Page D

occurs at 
er of the 

5-2000m 

mestones 
m to dark 

r gamma 
cognised 

Member 
eria by a 

ones and 
taken at 

12 wells 
undary is 

dinocyst 
nological 

ner shelf 
r water, 

mmon to 

extended 
o present 
date.  

, Fastnet 
on of the 
and (see 

ormation 

       

Biostratigraph

D.6- 49 

Robin M

The Robin
Aalenian 
Sparrow M

Name.  N

Type sect

Referenc

Lithology
beds.  Th
calcareou
mudstone

Wireline 
and low s
linear to s
the claysto

Upper bo
Sparrow M
gamma ra

Lower bo
and clays
values and

Thicknes

Biostratig
recovery 
IFJ11 and

Age.  Mid

Depositio
inner shel

Distribut
to the bou
present in
date.  

Regional 
Goban Sp
succession
sediments

Compari
(claystone

 

hic, Lithostratig

Member (New

in Member is 
age, which oc
Member and a

Named after th

tion.  18/20-1

e sections.  18

y.  This unit d
he argillaceou

us claystones. 
es. 

log characte
sonic velocitie
slightly invers
ones.  A numb

oundary.  Th
Member to th
ay values, in a

oundary.  Th
stones of the D
d a coincident

ss.  The memb

graphic char
is good throu

d Palynologica

ddle Jurassic, 

onal environm
lf environmen

tion.  The mem
unds of this b

n the Porcupin

correlation. 
pur, Fastnet an
n of the Infe
s of the Bearre

ison with Eas
es) of the Hor

graphic & Seque

w) 

defined here 
ccurs in the lo
an underlying 

e bird that is n

: 2354.5-2513

8/25-1: 2401-2

dominantly com
us sediments 

 The thin lim

r.  The domin
es compared to
se funnel shap
ber of cycles a

he upper boun
he claystones o
association wit

e lower bound
Dunnock Lim
t increase in so

ber ranges in th

racterization. 
ughout the uni
al Subzones D

Middle Aalen

ment.  Marin
nt, as indicated

mber is proven
basin on the b
ne Basin, how

 This membe
nd North Celti
erior Oolite G
eraig Formatio

stern Canada
seshoe, Carso

ence Stratigrap

for a domina
ower half of th

Dunnock Me

native to Irela

3m below KB

2499.5m belo

mprises clays
comprise me

mestones and

nantly clayston
o the overlyin
ped.  In the la
are recognised

ndary is deno
of the Robin 
th a clear decr

dary is taken 
mestone Memb
onic velocity.

hickness from

  Dated by o
it.  Occurring

DM3D1 (pars)

nian. 

ne, inner shelf
d by the presen

n only by wel
basis of seism

wever, this is u

er is laterally
ic Sea basins. 
Group, while 
on (Cox, 2002

a.  The Robin
on and Jeanne 

phic Framework

antly clayston
he Harrier Form
mber.   

and. 

.  See Figure 

ow KB.  19/11

tones, in asso
edium to dark
d argillaceous 

nes of the Rob
ng and underly
atter case this 
d, these, howe

oted by a dow
Member.  Th
rease in sonic 

at a downwar
ber.  On wire

m 81.5m (18/20

stracods, fora
g within Ostra
) to DM3D3 (p

f.  This memb
nce of often ab

ll penetrations
mic evidence 
uncertain due t

y equivalent to
 In southern E
in northwest

2a, b; Cox & P

n Member is 
d’Arc basins,

k 

ne unit, in ass
rmation in the 

D.6. 24. 

1-1A: 3216-32

ociation with a
k grey, dark 
 limestones a

bin Member p
ying units.  Th
is envisaged 

ever, could no

wnsection lith
his is reflected

velocity. 

rd change fro
eline log crite

0-3 (P3)) to 1

aminifera and 
acod Zones IJ
pars). 

ber was depo
abundant and d

s in the Slyne 
(see Figure D
to the lack of 

o the lower s
England this u
t Scotland the
Page, 2002; B

age equivalen
, offshore east

LOWER 

ociation with 
Slyne Basin. 

298m below K

a small numbe
greenish grey

are light grey

possess serrate
he gamma ray
to be due to a
t be correlated

ological chan
d on wireline l

m claystones 
eria, this is de

58.5m (18/20

dinocysts.  C
JO12 (pars) to

sited in a ma
diverse ostraco

Basin, west o
D.6. 25).  It i
Middle Juras

sediments of t
unit is an age 
e Robin Mem
arron et al., 2

nt to the midd
t coast Canada

– MIDDL

thin limeston
 This unit lies

KB.  See Figur

er of thin ratty
y, slightly mi
y, micritic to 

ed, relatively h
y and sonic ve
an increase in
d with certain

nge from the 
log criteria by

to the more i
enoted by a d

0-1). 

Calcareous mi
o IJO11 (pars

arine, well ox
od and forami

of Ireland and
is possible th
sic well penet

the Sparrowh
equivalent to 

mber is equiv
012). 

dle part of th
a.   

LE JURAS

ne interbeds o
s between an o

re D.6. 24. 

y limestone str
icromicaceous
microcrystall

high gamma ra
locity logs ca

n calcareous c
ty between we

basal limeston
y a marked in

interbedded lim
decrease in ga

icrofossil and 
s), Foraminife

ygenated, low
iniferal micro

its limits are 
hat the membe
trations in this

hawk Formatio
the lower sed

valent to in t

e Downing F

SSIC 

of Middle 
overlying 

ringers or 
s, non to 
line, lime 

ray values 
an be sub-
content of 

wells. 

ne of the 
ncrease in 

imestones 
amma ray 

d dinocyst 
eral Zone 

w energy, 
faunas. 

extended 
er is also 
s basin to 

on in the 
dimentary 
the lower 

Formation 



 
               
                     
 

Skylark M

The Skylar
the Harrier
Member.   

Name.  Na

Type secti

Reference 

Lithology.
The claysto
grade into 
microcryst
the unit. 

Wireline l
values and 
member th

Upper bou
the Wren M
ray values,

Lower bou
claystones 
correspond

Thickness
is recorded
at the north

Biostratigr
recovery is
and Palyno

Age.  Midd

Deposition
The rich m
quiet, shall

Distributio
limits are e
member is 
in this basi

Regional c
in the Gob
laterally eq
Bearreraig 

Compariso
(claystones

Sparrow 

The Sparro

                      
                         

Member (Ne

rk Member is 
r Formation, 

amed after the

ion.  18/20-1: 

sections.  18/

.  This unit do
ones are medi
argillaceous 
alline, lime m

log character
a correspond

here is a promi

undary.  The 
Member to the
 in association

undary.  The
of the Sparro

ding sharp dec

.  The membe
d having confo
hern end of th

raphic chara
s good throug
ological Subzo

dle Jurassic, L

nal environm
microfaunas so
low marine co

on.  The mem
extended to th
also present i

in to date.  

correlation.  T
ban Spur, Fas
quivalent to th
Formation (se

on with East
s) of the Horse

Member (N

ow Member is

                          
                         

ew) 

defined here 
in the Slyne 

 bird that is na

2233-2270.5m

/25-1: 2298.5-

ominantly com
ium light to da
siltstones and

mudstones.  A

r.  The wireli
ding decrease i
inent gamma r

top of this me
e claystones of
n with a decre

e lower bound
ow Member.  T
crease in sonic

er ranges in th
ormable conta
e Slyne Basin

acterization.  
ghout the mem
one DM3D4. 

Late Aalenian.

ment.  Marine,
o dominated b
onditions. 

mber is proven
he limits of th
in the Porcupi

The Skylark M
tnet and Nort
he middle sec
ee Cox, 2002a

tern Canada.
eshoe, Carson

New) 

s defined here

                         
                          

for a dominan
Basin. This u

ative to Irelan

m below KB. 

-2327m below

mprises clayst
ark grey, sligh

d siltstones.  T
A distinct light

ine log motif
in sonic veloc
ray and sonic 

ember is taken
f the Skylark 
ease in sonic v

dary is denot
This is expres
c velocity. 

hickness from
acts at the top 
n. 

Dated by ost
mber.  Occurr

 

 inner shelf.  
by the foramin

n only by well
his basin on t
ine Basin, how

Member corre
th Celtic Sea 
tion of the In
a, b; Cox & Pa

  The Skylark
n and Jeanne d

e for a domin

                         
                

Th

ntly claystone
unit lies betwe

nd. 

 See Figure D

w KB.  19/11-

tone, in assoc
htly micromic
The thin lime
t grey, microc

fs are serrated
city leading to
velocity spike

n on the down
Member.  Thi

velocity. 

ed by the dow
ssed on wireli

m 20m (18/20-2
and base of th

tracods, foram
ring within O

The Skylark 
niferal genera

l penetrations 
the basis of se
wever, this is 

elates to the m
basins to the

nferior Oolite 
age, 2002; Ba

k Member is 
d’Arc basins, o

nantly clayston

                         

he Standard Stra

e unit of Late 
een an overly

D.6. 24. 

1A: 3137.5-3

ciation with a
caceous, locall
stones and ar
crystalline, we

d and exhibit 
o a slight funn
e reflecting th

nsection lithol
is is reflected 

wnsection lith
ne log criteria

2) to a maxim
he member.  T

minifera and d
stracod Zone 

Member was 
a Epistomina a

in the central
eismic eviden
uncertain due

middle sedimen
e south and ea
Group, while 

arron et al., 20

age equivalen
offshore east c

ne unit of intr

                          

atigraphic Nom

Aalenian age
ying Wren Me

163.5m below

a small numbe
ly silty and ca

rgillaceous lim
ell indurated, 

a gradual do
nel shaped wir
he presence of 

logical change
on wireline lo

hological chan
a by a sharp in

mum of 42m (
The thickest d

dinocysts.  Ca
IJO12 (pars)

laid down in 
and Reinholde

l part of the S
nce (see Figur
e to the lack of

ntary successi
ast of Ireland
in northwest 

012). 

nt to the midd
coast Canada.

ra Late Aalen

                         

menclature of off

e, which occur
ember and an

w KB.  See Fig

er of thin ratty
alcareous.  Lo
mestones are l

limestone is p

ownsection inc
reline log mot
f a well indura

e from the cal
og criteria by 

nge from a b
ncrease in gam

19/8-1), with 
development o

alcareous mic
), Foraminifer

a marine inn
ella spp. indic

Slyne Basin, w
re D.6. 25).  
f Middle Jura

ion of the Spa
.  In southern
Scotland to t

dle part of the
.   

nian age, that 

                         

ffshore Ireland;

rs in the upper
n underlying S

gure D.6. 24.

y limestone st
ocally these se
light grey, mi
present at the

crease in gam
tif.  At the bas
ated limestone

lcareous clays
an increase in

basal limeston
mma ray valu

all ten wells w
of the member

crofossil and d
ral Zone IJF1

ner shelf envir
cate well oxyg

west of Ireland
It is possible 

assic well pene

arrowhawk Fo
n England this
the middle par

e Downing Fo

occurs as the

                         

; An Integrated 

Page D

r half of  
Sparrow 

tringers.  
ediments 
icritic to 
e base of 

mma ray 
se of the 

e bed. 

stones of 
n gamma 

ne to the 
ues and a 

where it 
r is seen 

dinocyst 
2 (pars) 

ronment.  
genated, 

d and its 
that the 

etrations 

ormation 
s unit is 

art of the 

ormation 

e middle 

       

Biostratigraph

D.6- 50 

unit of  th
Robin Me

Name.  N

Type sect

Referenc

Lithology
claystones
these sedi
grey, mic
limestone

Wireline 
velocities 
shaped. 

Upper bo
Skylark M
the gamm

Lower bo
claystones
correspon

Thicknes
lower surf

Biostratig
recovery 
Palynolog

Age.  Mid

Depositio
inner shel
for this de

Distribut
to the lim
in the Por

Regional 
in the Gob
age equiv
& Page, 2

Compari
(claystone

 

Wren M

The Wren
at the top 
the Kestre

hic, Lithostratig

he Harrier Fo
ember.   

Named after th

tion.  18/20-1

e sections.  18

y.  This unit 
s are medium
iments grade 

critic to micro
e is present at t

log charact
 than the ove

oundary.  Th
Member to the
ma ray values a

oundary.  Th
s of the Robi

nding sharp de

ss.  The memb
faces being co

graphic char
is good throu

gical Subzone 

ddle Jurassic, 

onal environm
lf environmen
epositional en

tion.  The mem
mits of this bas
rcupine Basin,

correlation. 
ban Spur, Fas

valent to the m
2002; Barron e

ison with Eas
es) of the Hor

Member (New

n Member is d
of the Harrie

el Formation a

graphic & Seque

rmation, in th

e bird that is n

: 2270.5-2354

8/25-1: 2327-2

is dominantly
m dark to dark

into argillace
crystalline, lim
the base of the

er.  The dom
rlying and un

he upper boun
e claystones o
and a correspo

e base of this 
n Member.  T

ecrease in soni

ber ranges fro
onformable in 

racterization. 
ughout the uni

DM3D3. 

intra Late Aal

ment.  Marin
nt.  The sedim
vironment. 

mber is proven
in on the basi
, however, thi

 The unit is l
stnet and Nort

middle section 
et al., 2012).

stern Canada
seshoe, Carso

w) 

defined here fo
r Formation, i
and an underly

ence Stratigrap

he Slyne Basi

native to Irela

4.5m below K

2401m below

y claystone, i
k grey, dark o
eous siltstones
me mudstone
e unit. 

minantly clay
nderlying mem

ndary is taken
of the Sparrow
onding sharp d

unit is placed
This is reflect
ic velocity.  

om 38m (18/2
n all nine wells

  Dated by o
it.  Occurring

lenian. 

ne, inner shelf
ments contain 

n only by wel
is of seismic e
s is uncertain 

laterally equiv
th Celtic Sea b

n of the Inferio

a.  The Sparro
on and Jeanne 

or a dominant
in the Slyne B
ying Skylark M

phic Framework

in. This unit l

and. 

KB.  See Figur

w KB.  19/11-1

in association
olive grey, sli
s and siltstone
es.  A promine

ystone unit po
mbers.  The o

n at a downse
w Member.  T
decrease in so

d at a marked 
ted on wirelin

25-3 (P5)) to 
s where it has 

stracods, fora
g within Ostra

f.  This memb
large number

ll penetrations
evidence (see 
due to the lac

valent to the m
basins.  In bo
or Oolite Grou

ow Member is
d’Arc basins,

ly calcareous 
Basin. This un
Member.   

k 

lies between a

re D.6. 24. 

1A: 3163.5-32

n with a smal
lightly microm
es.  The thin 

nent light grey

ossesses sligh
overall wirelin

ection litholog
This is express
onic velocity. 

downsection 
ne log criteria

a maximum t
been recorded

aminifera and 
acod Zone IJO

ber was depo
rs of ostracod

s in the Slyne 
Figure D.6. 2

ck of Middle J

middle sedime
oth southern E
up and Bearre

s age equivale
, offshore east

claystone/clay
nit lies betwee

LOWER 

an overlying S

216m below K

l number of t
micaceous, loc

limestones an
y to light brow

htly higher ga
ne log motifs 

gical change f
sed on wirelin

lithological c
a by a sharp in

thickness of 8
d.  

dinocysts.  C
O12 (pars), Fo

sited in a ma
s and foramin

Basin, west o
25).  It is poss
Jurassic well p

entary success
ngland and in

eraig Formatio

ent to the mid
t coast Canada

ystone unit of
en an overlyin

– MIDDL

Skylark Mem

KB.  See Figur

thin ratty lim
cally silty an
nd argillaceou
wn, microcrys

amma ray va
are either sub

from the basa
ne log criteria 

change from a
ncrease in ga

84m (18/20-1)

Calcareous mi
oraminiferal Z

arine, well ox
nifera faunas 

of Ireland and
sible that the m
penetrations in

sion of the Sp
n northwest Sc
on respectivel

ddle part of th
a.   

f earliest Bajo
ng Kingfisher 

LE JURAS

mber and an un

re D.6. 24. 

mestone stringe
d calcareous. 
us limestones 
stalline, well i

alues and low
blinear to slig

l limestone b
by a sharp in

basal limesto
mma ray valu

), with both u

icrofossil and 
Zone IJF12 (p

ygenated, low
which provide

its limits are 
member is als
n this basin to 

parrowhawk F
cotland this m
ly (Cox, 2002

he Downing F

cian age, whic
Limestone M

SSIC 

nderlying 

ers.  The 
 Locally 

 are light 
indurated 

wer sonic 
ghtly bow 

bed of the 
ncrease in 

one to the 
ues and a 

upper and 

d dinocyst 
pars) and 

w energy, 
de support 

extended 
so present 
 date.  

Formation 
member is 
2a, b; Cox 

Formation 

ch occurs 
Member of 



 
               
                     
 
Name.  Na

Type secti

Reference 

Lithology.
The clayst
calcareous.
grade into 
white to lig

Wireline l
local interb
denoting th

Upper bou
formation, 
criteria by 

Lower bo
claystones 
an associat

Thickness

Biostratigr
recovery i
Palynologi

Age.  Midd

Deposition
inner shelf
and Reinho

Distributio
limits are e
member is 
in this basi

Regional c
Goban Spu
equivalent 
Bearreraig 

Compariso
(claystones

 

                      
                         

amed after the

ion.  18/20-1: 

sections.  18/

.  This unit is 
tones are med
.  The calcare
argillaceous s

ght grey, light

og character
bedded limest
he slightly dec

undary.  The 
Kingfisher Li
an increase in

undary.  Th
of the Skylar

ted decrease in

.  The membe

raphic chara
is good throu
ical Subzone D

dle Jurassic, e

nal environm
f environment
oldella spp.) fa

on.  The mem
extended to th
also present i

in to date.  

correlation.  
ur, Fastnet and

to the middl
Formation (C

on with East
s) of the Horse

                          
                         

 bird that is na

2167.5-2233m

/25-1: 2245-2

dominated by
dium dark to 
eous content 
siltstones, silt
t brownish gre

r.  The gamma
tones within th
creasing down

top of the m
imestone Mem

n gamma ray v

he lower boun
rk Member.  O
n sonic veloci

er ranges in thi

acterization.  
ughout the m
DM3D5. 

arliest Bajocia

ment.  Marine
.  The sedime

faunas, which 

mber is proven
he limits of th
in the Porcupi

The member 
d North Celti
e/upper sectio

Cox, 2002a, b;

tern Canada.
eshoe, Carson

 

                         
                          

ative to Irelan

m below KB. 

298.5m below

y calcareous c
dark grey, sl
of these argil

tstones and mo
ey, cryptocrys

a ray and son
he dominantly

nhole calcareo

member is take
mber, to the ca
values and a c

ndary is deno
On wireline lo
ity. 

ickness from 

Dated by ost
member.  Oc

an. 

, inner shelf. 
ents contain ab
provide suppo

n only by well
his basin on t
ine Basin, how

correlates to 
c Sea basins t
on of the Infe
; Cox & Page,

.  The Wren 
n and Jeanne d

                         
                

Th

nd. 

See Figure D

w KB.  19/11-

claystones and
lightly microm
llaceous sedim
ore rarely ver
talline, lime m

nic velocity log
y argillaceous

ous content of 

en at a downs
alcareous clay
orresponding 

oted by a do
og criteria, the

35m (19/11-1

tracods, foram
ccurring with

 This membe
bundant and d
ort for this dep

l penetrations 
the basis of se
wever, this is 

the middle se
to the south a

ferior Oolite G
, 2002; Barron

Member is a
d’Arc basins o

                         

he Standard Stra

D.6. 24. 

1A: 3102-313

d claystones, w
micaceous, lo
ments increas
ry fine-grained
mudstones.   

gs of the Sky
s sediments.  T
the sediments

ection litholo
ystones of the 
decrease in so

ownward litho
e boundary is 

A) to 65.5m (

minifera and d
hin Ostracod 

er was laid do
diverse ostrac
positional env

in the central
eismic eviden
uncertain due

edimentary su
and east of Ire
Group, while 
n et al., 2012)

ge equivalent
offshore, east c

                          

atigraphic Nom

37.5m below K

with a small n
ocally silty, an
ses slightly up
d sandstones. 

ylark Member 
The overall w
s. 

gical change 
Wren Memb

onic velocity. 

ological chan
taken at an in

(18/20-1). 

dinocysts.  Ca
Zone IJO13

own in a mar
cod and foram
vironment. 

l part of the S
nce (see Figur
e to the lack of

uccession of t
eland.  In sou
in northwest 
. 

t to the middl
coast Canada.

                         

menclature of off

KB. See Figur

number of thin
nd/or pyritic, 
psection.  Loc
 The thin lim

are slightly s
wireline log m

from the carb
er.  This is de

nge from calc
ncrease in gam

alcareous mic
3, Foraminife

rine, well oxy
miniferal (dom

Slyne Basin, w
re D.6. 25).  
f Middle Jura

the Sparrowha
uthern England

Scotland to t

le part of the
.   

                         

ffshore Ireland;

re D.6. 24. 

n limestone st
and slightly 

cally these se
mestones comp

serrated indica
motif is funnel 

bonates of the
enoted on wire

careous clayst
mma ray valu

crofossil and d
ral Zone IJF

ygenated, low 
minated by Epi

west of Ireland
It is possible 

assic well pene

awk Formatio
d this unit is 
the upper par

 Downing Fo

                         

; An Integrated 

Page D

tringers.  
to very 

ediments 
prise off 

ating the 
shaped, 

e Kestrel 
eline log 

tones to 
ues, with 

dinocyst 
F13 and 

 energy, 
istomina 

d and its 
that the 

etrations 

on in the 
laterally 
rt of the 

ormation 

       

Biostratigraph

D.6- 51 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
KESTREL

The Kestre
developed 
Minard For

Ternan (20
Slyne Basi
Kestrel For
Limestone 
referred to 

One new m

Name.  Na

Type secti

Reference 
KB.  See F

Lithology.
Member) a

The mudro
rarely bioc
number of 
the formati

The Kingfi
limestones 
argillaceou
calcareous 
very fine to

Wireline lo
velocities t
shaped log
be recognis

The Kingf
reflecting t
limestone b
higher soni

Upper bou
Formation.
of the Min
increase in

Lower bou
marls and c
by a marke

Subdivisio

Thickness
in all wells
well penetr

                      
                         

L FORMATI

el Formation i
in the Slyne 

rmation.  The 

006) used the 
in area, for th
rmation, and t
Member, of t
as the Bearre

member is prop

amed after the

ion.  18/20-1: 

sections.  18/
Figure D.6. 26

.  This format
are recognised

ocks are light 
clastic (shell d
white to very 

ion. 

fisher Limesto
are off whit

us, microcryst
claystones an

o fine grained

og character.
than the over

g motif, with d
sed within the

fisher Limesto
the interbedd
beds are thick
ic velocities th

undary.  The
.   The top of 
ard Formation

n gamma ray v

undary.  The 
calcareous cla
ed increase in 

on.  One new m

.  No complet
s where it occu
rations, includ

                          
                         

ION (NEW) 

is defined here
Basin, offsh
formation co

informal term
he Aalenian to
the “Bajocian
the Kestrel Fo
raig Limeston

posed; the Kin

 bird of prey t

1991.5-2167.

/25-1: 2111.5
6. 

tion is domin
d in the basal s

greenish grey
debris), and n
light grey, m

one Member m
te, light to m
talline, and w
nd marls are l
, well sorted, 

.  The overall 
rlying and un
decreasing gam
e claystone int

one Member 
ded limestone
ker and well in
han the overly

e top of this 
the formation

n, to the grey 
values and cor

base of this fo
aystones, to th
gamma ray va

member is rec

te section of th
urs. The form
ding those cit

                         
                          

e for a mudro
ore western I
nformably ov

m Middle Juras
o mid Bajocia

n Limestone”, 
ormation, her
ne or the Bajoc

ngfisher Lime

that is native t

5m below KB

-2245m below

ated by grey 
section of the 

y, medium dar
non to calcare

mudstone to wa

mainly compr
medium grey, 
well indurated
light to mediu
subrounded, c

claystones of
nderlying form
mma ray valu
terval.  

possesses a 
s and marls/c
ndurated (for 
ying and under

formation is 
n is marked by
claystones of 

rresponding sh

formation is m
he calcareous m
alues, associat

cognised, the K

his formation 
mation ranges f
ted here, are d

                         
                

Th

ck dominated
Ireland.  This

verlies the Har

ssic B Unit, fo
an interval.  T
within Ternan
ein.  In a num
cian Limeston

estone Membe

to Ireland. 

B.  See Figure

w KB. 19/11-1

mudrocks.  In
formation. 

rk to dark grey
eous.  Mediu
ackestone, mic

rises an interb
mudstone to

d.  Prominen
um dark grey,
calcareous san

f the Kestrel F
mations.  The
ues and increa

slightly to m
calcareous cla
example 27/1
rlying sedime

marked by a
y a downsecti
f the Kestrel F
harp decrease 

marked by a do
mudrocks of t
ted with a ma

Kingfisher Lim

has been enco
from 82.5m (1
deviated and t

                         

he Standard Stra

d sedimentary 
s formation is
rrier Formation

ollowing oper
The upper par
n’s (2006) Mi

mber of opera
ne. 

er, which lies 

e D.6. 26. 

1A: 3011-310

nterbedded ca

y, greyish bla
um grey, sand
crocrystalline,

bedded limest
o packstone, l
nt limestone 
, slightly micr
ndstone lamin

Formation pos
e argillaceous 
asing sonic ve

moderately ser
aystones.  Lo
13-1A).  This 
ents.   

an unconform
on lithologica

Formation.  On
in sonic veloc

ownward litho
the Harrier Fo
arked decrease

mestone Mem

ountered due t
18/20-3 (P3)) 
these values a

                          

atigraphic Nom

succession of
s unconforma
n. 

rators (for exa
rt of the Mid
iddle Jurassic
tor (Enterpris

at the base of 

02m below KB

arbonates and

ck, locally sil
dy, calcareous
, well indurate

tone and calc
locally silty t
beds are pre
romicaceous 
ae or beds are

sesses higher 
part of this 

elocities down

rrated bow sh
ocally boxcar 
member poss

mity at the ju
al change from
n wireline log
city. 

ological chang
ormation.  This
e in sonic velo

mber. 

to the unconfo
to 188m (18/2

are not true ve

                         

menclature of off

f Late-Early B
ably overlain 

ample Enterpr
ddle Jurassic B
 B Unit, is ren

se, Shell) repo

f the Kestrel Fo

B.  27/13-1A: 

d claystones (K

lty or pyritic, l
s siltstones ar
ed, limestone 

careous clayst
to sandy, loc
sent in the 2
and locally si

e noted in the 

gamma ray v
formation exh

nsection.  Two

haped wirelin
log profiles 

esses lower g

unction with t
m the red mud
g criteria, this 

ge from the int
s is denoted o

ocity. 

ormable natur
25-3 (P5)), ho
ertical thickne

                         

ffshore Ireland;

Bajocian age, w
by the Beara

rise and Statoi
B Unit equate
named the Ki

orts this unit h

ormation.   

1699.5-1848m

Kingfisher Lim

locally carbon
re locally pres
beds are note

tone successio
ally peloidal,
27/13-1A wel
ilty.  Local of
27/13-1A wel

alues and low
hibits a sligh
o tentative cy

ne log motif,
are noted wh

gamma ray val

the overlying 
drocks and san
is denoted by

terbedded lim
n wireline log

re of the upper
owever, severa
esses.  The fo

                         

; An Integrated 

Page D

which is 
a Group, 

il) in the 
es to the 
ingfisher 
has been 

m below 

mestone 

naceous, 
sent.  A 
d within 

on.  The 
, in part 
ll.  The 
ff white, 
ll. 

wer sonic 
ht funnel 
ycles can 

, mainly 
here the 
lues and 

Minard 
ndstones 
y a sharp 

mestones, 
g criteria 

r surface 
ral of the 
ormation 

       

Biostratigraph

D.6- 52 

attains a th

Biostratig
dinocyst a
IJF16 to I

Age.  Mid

Depositio
down in a
ostracod a
environme

The King
indicating
Kestrel Fo

Distribut
the limits 
Basin, how

Seismic e
in the bas
D.5.3.  Th
2005). 

Regional 
Formation
formation
Formation
Barron et 

Source ro
range of 
elevated h

In well 18
that was id

Compari
Formation

 

Kingfish

The Kingf
intra Early
Formation

Ternan’s (
this report

Name.  N

Type sect

Referenc

Lithology

hic, Lithostratig

thickness of 14

graphic char
assemblages a
IFJ14 and Paly

ddle Jurassic, 

onal environm
a marine, wel
and foraminif

ment.  

gfisher Memb
g a warm, carb
ormation. 

tion.  The form
 of this basin
wever, this is 

expression.  . 
sal part of the 
his horizon ha

correlation. 
n in the Goba
n is laterally 
n and the lowe
al., 2012). 

ock character
organic-rich 

hydrocarbon y

8/20-1, locate
dentified in pr

ison with Ea
n (claystones)

her Limeston

fisher Limesto
y Bajocian ag
n, Wren Mem

(2006) “Bajoc
t. The operato

Named after th

tion.  18/20-1

e sections.  19

y.  This memb

graphic & Seque

48.5m in the 2

racterization.
are present thr
ynological Sub

Late-Early Ba

ment.  Marine
l oxygenated,

feral (often do

er is more lim
bonate-rich, sh

mation is prov
n on the basis
uncertain due

 In the Slyne 
Kestrel Form

as been recogn

 The Kestrel 
n Spur, Fastn
equivalent to 
ermost part of

risation.  Dat
samples with

yields (S2) sug

d in the Slyne
roject IS16/01

stern Canad
 of the Horses

ne Member

one Member i
ge, which is d

mber. 

cian Limeston
ors (Enterprise

e bird that is n

: 2140-2167.5

9/11-1A: 3059

ber comprises

ence Stratigrap

27/13-1A refe

.  Dated by 
roughout the u
ubzones DM3D

ajocian. 

e, inner shelf
, low energy, 
ominated by E

mestone dom
hallower mari

ven by well p
s of seismic e
e to the lack o

Basin, the Ba
mation. for ins

nised in this a

l Formation d
net and North 
 the upper pa
f the Great Es

ta availability
h TOC conten
ggest some so

e Basin, samp
1 (BeicipFranl

da.  The Kest
shoe, Carson a

(New) 

is defined her
developed in th

ne”, within the
e, Shell) name

native to Irela

5m below KB

9-3102m belo

s an interbedd

phic Framework

rence well.  

ostracods, fo
unit.  Occurrin
D5 (pars) to D

.  The main a
inner shelf en

Epistomina an

inated, and co
ine environme

enetrations in 
evidence.  It i
f Middle Juras

ajocian seismi
tance, over th
area previousl

irectly correla
Celtic Sea ba
art of the Inf
tuarine Group

for the Kestr
nts greater th
urce rock pote

ples of the Ke
lab, 2017). 

trel Formation
and Jeanne d’A

e for a basal i
he Slyne Basi

eir Middle Jur
e this unit the B

and. 

.  See Figure 

ow KB.  27/13

ed limestone 

k 

oraminifera an
ng within Ostr
DM4B. 

argillaceous se
nvironment.  
nd Reinholdell

ontains comm
ent compared

n the Slyne Ba
is possible tha
ssic well pene

ic horizon ties
he Corrib Fiel
ly, as the “Baj

ates to the up
asins to the so
ferior Oolite 
p in northwest

rel Formation 
han 1% (App
ential. 

estrel Formatio

n is age equi
Arc basins, of

interbedded li
in, offshore w

rassic B Unit,
Bearreraig Li

D.6. 26. 

3-1A: 1722-18

and marl/calc

LOWER 

nd dinocysts. 
racod Zones IJ

ediments with
The sediment
la spp.) assem

mon to abund
to the main o

asin, west of Ir
at the formati
etrations in thi

s to the top of 
d area (blocks
jocian Limest

pper sedimenta
uth and east o
Group, and t
t Scotland (see

of the Slyne 
endix E). A 

on correspond

ivalent to the 
ffshore east co

mestone, mar
western Ireland

is renamed th
mestone and t

848m below K

careous claysto

– MIDDL

  Rich calca
JO17 to IJO14

hin the Kestre
ts yield rich a
mblages confi

dant crinoid an
overlying argi

Ireland and its
ion is also pre
is basin to dat

f the Kingfish
s 18/20, 18/25
tone” seismic 

ary succession
of Ireland.  In
to the upper 
e Cox, 2002a,

Basin is very
Type II kero

d to the sourc

e upper succe
oast Canada.  

rl/calcareous c
d.  The memb

he Kingfisher 
the Bajocian L

KB.  See Figur

tone successio

LE JURAS

reous microfo
4, Foraminifer

el Formation w
and moderatel
rming the dep

nd echinoderm
illaceous secti

s limits are ext
esent in the P
e.  

er Limestone 
5), as shown i
marker (Danc

n of the Spar
southern Eng

part of the B
, b; Cox & Pa

limited but in
ogen compos

e rock interva

ssion of the 
 

claystone succ
ber overlies th

Limestone M
Limestone resp

re D.6. 26. 

on.  The limes

SSIC 

fossil and 
ral Zones 

were laid 
ly diverse 
positional 

m debris, 
ion of the 

xtended to 
Porcupine 

Member, 
in Figure 
cer et al., 

rrowhawk 
gland this 

Bearreraig 
age, 2002; 

ncludes a 
sition and 

al Mid J1 

Downing 

cession of 
he Harrier 

Member in 
spectively 

stones are 



 
               
                     
 
off white, 
microcryst
The calcar
locally to s
are recogni

Wireline l
limestones 
the overlyi
Locally bo

Upper bou
Kestrel For
decrease in

Lower bou
marls and 
criteria, the
in sonic ve

Thickness

Biostratigr
recovery is
Zone IJF14

Age.  Midd

Deposition
crinoid and
carbonate d
overlying a

Distributio
to the limi
Basin, how

Seismic ex
the incomin
as seen for 

Regional 
Formation 
unit is age
laterally eq

Compariso
Formation 
offshore ea

 

 

                      
                         

light to med
alline, and we
reous clayston
siltstones.  Loc
ised in the 27/

log character
and marls/cal

ing and unde
xcar log profi

undary.  The
rmation to the
n gamma ray v

undary.  The 
calcareous cl

e boundary is 
elocity. 

.  The membe

raphic chara
s moderately 
4 and Palynolo

dle Jurassic, in

nal environm
d echinoderm
dominated sec
argillaceous se

on.  The mem
ts of this basi

wever, this is u

xpression.  In
ng of carbona
instance over

correlation. 
in the Goban 

e equivalent t
quivalent to th

on with East
(claystones) a

ast coast Cana

                          
                         

dium grey, m
ell indurated. 
nes and marls
cal off white, 
/13-1A well. 

r.  The wirel
lcareous clays

erlying sedime
iles are noted 

e top of the u
e carbonates o
values, coincid

base of the m
laystones, to 
taken at a ma

er has a thickn

acterization.  
good through
ogical Subzon

ntra Early Baj

ment.  Marine, 
m debris, sugg
ction is envisa
ection of the K

mber is proven
in on the basi

uncertain due t

n the Slyne Ba
ate dominated 
r the Corrib Fi

 The Kingfis
Spur, Fastnet

to the middle
he middle secti

tern Canada
and also part 

ada.   

                         
                          

mudstone to p
 The more p

s are light to
very fine to f

line log moti
stones.  This m
ents.  Genera
where the lim

unit is placed 
of the Kingfish
dent with a sh

member is den
the calcareou
arked increase

ness range of 2

Dated by ost
h the limeston
ne DM3D5 (pa

ocian. 

inner shelf.  T
gesting depos
aged to have 
Kestrel Forma

n only by well 
is of seismic 
to the lack of 

asin, the Lowe
lithologies eq

ield area (bloc

sher Member
t and North C
e/upper part o
ion of the Infe

a.  The Kingf
of the Whale

                         
                

Th

packstone, lo
rominent wel

o medium dar
fine grained, w

fs are slightly
member posse
ally, a bow sh

mestone beds a

at a marked 
her Limestone
harp increase i

noted by a dow
us claystones 
e in gamma ra

23.5m (18/20-

tracods, foram
ne member.  O
ars). 

The limestone
sition in a w
been laid dow

ation. 

penetrations 
evidence.  It 
Middle Jurass

er Bajocian se
quating to the 
cks 18/20, 18/

r correlates to
eltic Sea basin

of the Bearrer
erior Oolite G

fisher Membe
e Member (lim

                         

he Standard Stra

ocally silty to
ll indurated lim
rk grey, sligh
well sorted, su

y to moderat
esses lower ga
haped wirelin

are well indura

downsection 
e Member.  Th
in sonic veloci

wnward lithol
of the Harrie

ay values, in a

-2) to 76m (27

minifera and d
Occurring wit

es/marls of the
warm, carbona
wn in a shallo

in the Slyne B
is possible th

sic well penet

eismic horizon
Kingfisher L

/25), as shown

o the middle
ns to the south
raig Formatio

Group (Cox, 20

er is laterally
mestones) of t

                          

atigraphic Nom

o sandy, loca
mestone beds

htly micromic
ubrounded, cal

tely serrated, 
amma ray valu
ne log motif 
ated and thick

lithological c
his is reflected
ity. 

logical chang
er Formation, 
association wi

7/13-1A).  

dinocysts.  Ca
thin Ostracod 

e Kingfisher M
ate-rich, inner
ower marine e

Basin, west of
hat the memb
trations in this

n corresponds
Limestone Mem
n in Figure D.

e sedimentary
h and east of I

on, while in s
002a, b; Cox &

y equivalent t
the Horseshoe

                         

menclature of off

ally peloidal, 
s are present i
aceous, locall
lcareous sands

mainly reflec
ues and higher
is recognised

ker (for examp

change from 
d on wireline l

e from the int
Wren Memb

ith correspond

alcareous mic
Zone IJO14 

Member yield 
r shelf, marin
environment c

f Ireland and i
er is also pre

s basin to date

s to a hard sei
mber below th
.5.3.   

y succession 
Ireland.  In no
southern Engl
& Page, 2002;

to the upper p
e, Carson and 

                         

ffshore Ireland;

in part argil
in the 27/13-1
ly silty, whic
stone laminae

cting the inte
r sonic velocit

d within the m
ple 27/13-1A).

the claystone
log criteria by

terbedded lim
ber.  On wire
ding marked d

crofossil and d
(pars), Foram

common to a
ne environme
compared to t

its limits are e
sent in the Po
.  

ismic event re
he Minard For

of the Sparro
orthwest Scotl
land it appear
; Barron et al.

part of the D
Jeanne d’Arc

                         

; An Integrated 

Page D

llaceous, 
1A well.  
ch grade 
e or beds 

erbedded 
ties than 
member.  
. 

es of the 
y a sharp 

mestones, 
eline log 
decrease 

dinocyst 
miniferal 

abundant 
ent. This 
the main 

extended 
orcupine 

eflecting 
rmation, 

owhawk 
land this 

ars to be 
., 2012). 

Downing 
c basins, 

       

Biostratigraph

D.6- 53 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 26.  Kestrel

                          
                         

l Formation (i

                         
                          

(including Kin

                         
                

Th

ngfisher Lime

                         

he Standard Stra

estone Membe

                          

atigraphic Nom

er) type and re

                         

menclature of off

eference wells

                         

ffshore Ireland;

s with locatio

                         

; An Integrated 

Page D

on and distribu

       

Biostratigraph

D.6- 54 

ution maps. 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

LIAS G

The Lias G
is applied h
British bas
into offsho
basins (see
Goban Spu
(Dobson &

The name 
later as Lia
the large nu
(2004) des
can be app

Ternan (20
Pliensbach
Jurassic (fo

Murphy & 
the Fastnet
the stratigr
formations
Sea Basins

Millson (19
regions).  T
this schem
evaluation,

Within the
that appear
Lias Forma
(Toarcian).
carbonate 
Hettangian
Loughbaun
Basin) with

The lower 
(Langport 
claystone o
Formation 
in offshore

In onshore 
Aalenian.  
succession
the Aaleni
Lincolnshir
affected by
the Lias G
sandstone s

                      
                         

GROUP 

Group includes
here following
sins, such as th
ore Ireland.  T
e Figure D.6.
ur, Fastnet, So

& Whittington,

Lias has been
as (Buckland 
umber of info
cribed further
lied in western

006) applied 
hian-Hettangia
ormalised in C

Ainsworth (1
t Basin.  These
raphic code gu
s.  In addition
s.  

987) coined th
This was part 

me has not be
, but reference

e Lias Group o
r to be of reg
ation (Hettang
.  Between the
successions o

n-Early Sinem
n Sandstone M
hin formations

boundary of 
Member) lim

of the basal f
in the Slyne a

e Ireland.  

UK areas, the
In southern 

.  In Dorset, t
ian (top of O
re) the Lias/In

y the presence
Group differs 
succession.  In

                          
                         

s all Lower Ju
g UK onshore
he Bristol Cha
The group is 
15).  The gro
outh Celtic Se
, 1979), but ca

n in usage for 
in Phillips, 18

ormal subdivis
r revisions of 
n offshore Ire

the term Lia
an only.  This 
Cox et al., 199

1991) defined 
e units are val
uidelines, ther
, the use of th

he name Moc
of a scheme (

een adopted b
e is made to hi

of offshore Ir
ional extent, 
gian-Sinemur
ese formation
of Fastnet Ba

murian).  Sands
Members in th
s that are dom

the group is 
mestone.  Thi
formation of 
and Erris basi

e top of the Li
Britain, the t

the boundary b
Opalinum Zon
nferior Oolite

e of sandstone
from that see
n the North C

                         
                          

urassic and low
e usage.  The s
annel, South C
widespread o
up is proven 
ea, North Celt
annot be assig

many years s
818), and was
sions within th
formations in

eland.  

as Group to t
differs from 

99). 

a scheme of 
lid subdivision
refore new nam
he formations 

chras Group fo
(group, three 
by subsequent
is terms and th

reland, a varie
extending fro

rian), the Paba
s occur units t
asin (Leane F
stone units oc
he Fastnet an

minated by arg

placed at the
is is usually 
the Lias Gro

ins).  As far a

ias is difficult
top of the Li
between the L
ne; see Hess

e group juncti
 in the Upper 

en in the UK 
Celtic Sea Basi

                         
                

Th

wer Middle Ju
sedimentary s
Celtic Sea and
offshore Irelan
in wells, bore
tic Sea and K

gned to a form

since the term
s formalised a
he Lias Group
n the Hebrides

the Lower Jur
the traditiona

five lithostrat
ns of the Low
mes are appli
is extended n

or the Lower J
formations, fo
t workers or 
he likely equi

ety of formati
om onshore an
ay Shale Form
that are of mo
Formation, H
ccur in certain
nd North Celt
gillaceous back

e top of the P
a sharp litho

oup (Caragh F
as can be ascer

t to define, as 
as Group is m

Lias (Bridport
elbo & Jenky
on falls at the
Toarcian and
in displaying

in, an upper li

                         

he Standard Stra

urassic (Aalen
succession app
d St George’s 
nd and the na
eholes and sea

Kish Bank bas
mation.  

m was first coi
as a group by 
p in onshore B
s area of west

rassic rocks o
al usage in Bri

tigraphic units
wer Jurassic of

ed in the curr
northwards to

Jurassic of the
our members)
operating com

ivalence to the

ons and mem
nd offshore U
mation (Pliens
ore localized o
ettangian) an

n areas and are
ic Sea basins
kground sedim

Penarth Group
ological conta
Formation in 
rtained, the ba

it falls at vari
marked by th
t Sandstone Fo
yns, 1995).  
e Toarcian/Aa
d Aalenian.  In
g a developm
imit to the sha

                          

atigraphic Nom

nian) sedimen
pears to be co
Channel basi

ame is also ap
a bed samples
ins.  The latte

ined by Willia
Cox et al. (19

Britain that we
ern Scotland, 

of offshore Ir
itain where L

s for the Lowe
f the area but w
rent scheme, n
 apply to the 

e Fastnet and 
) he establishe
mpanies and 
e newly define

mbers is recogn
UK areas into 

sbachian) and
origin, such as
nd the Slyne-E
e recognised a
, and Neaskin

ments.   

p, marked by 
act passing fr

the Fastnet-N
asal boundary

ious levels fro
he base of the
ormation) and
In Central E

alenian bound
n offshore Irel

ment of a thick
ale-dominated

                         

menclature of off

nts in offshore 
ntiguous betw
ins, passing w
pplied to wes
s from the Err
er record is fr

am Smith in 1
999).  Cox et 
ere previously
that are pertin

reland but re
ias Group equ

er to Middle J
were not name
namely the Ca
North Celtic 

Celtic Sea ba
ed for the who

has not been
ed units.  

nised.  These 
Irish waters, 

d the Whitby 
s the shallow m
Erris basins (
as members (f
n Sandstone M

the top of th
rom a massiv
North Celtic S
y of the group 

om the base of
e Inferior Oo
d Inferior Ooli
England (for 
dary.  In York
land, the Midd
k Aalenian to

d Tacumshin F

                         

ffshore Ireland;

Ireland, and t
ween offshore 
without appare
stern offshore
ris, Slyne, Po
rom a sea bed

1813 (as “Lya
al. (1999) for

y in use.  Simm
nent to the us

estricted the g
uates to whole

Jurassic (Aale
ed in accordan
aragh, Currane
Sea and Cent

asins (Ireland 
ole Jurassic, h
n used in the

comprise som
for instance t
Mudstone Fo
marine to non
(Meelagh For
for example G
Member in th

he Lilstock Fo
ve limestone 
Sea basins an
appears conf

f the Aalenian
olite Group ca
ite Group fall
example Cot

kshire the sect
dle Jurassic ov
o Bajocian cla
Formation (up

                         

; An Integrated 

Page D

the term 
western 

ent break 
e Ireland 
orcupine, 
d sample 

as”), and 
rmalised 
ms et al. 
sage that 

group to 
e Lower 

enian) of 
nce with 
e, Leane 
tral Irish 

and UK 
however, 
e current 

me units 
the Blue 
ormation 
n-marine 
rmation, 

Gara and 
he Slyne 

ormation 
into the 

nd Conn 
formable 

n to intra 
arbonate 
ls within 
tswolds, 
tions are 
verlying 
aystone-

ppermost 

       

Biostratigraph

D.6- 55 

formation
example i
limit of T
study (as 
this level 

The Lias G
(Figure D
Shale, Gle
and Goba
Formation
the Glenb
and Carag
source roc

 

hic, Lithostratig

n of the Lias 
in the 49/9-1, 

Toarcian-Aalen
seen in well 1
is dated as int

Group in offs
D.6. 27).  The
enbeg, Curran
an Spur basins
n in the Slyne
beg Formation
gh, contain ve
ck potential.  D

graphic & Seque

Group) is de
41/30-1, 42/2

nian Dun Caa
18/20-1).  Thi
tra Aalenian (M

hore Ireland c
ese are, in des
ne and Leane f
s, as well as i
Basin area sh

n, in addition,
ery limited nu
Data for these

ence Stratigrap

efined at a le
21-1 wells.  In
an Shale Form
is level correl
Murchisonae 

contains sever
scending strat
formations.  T
in the Slyne B
how very good
shows good h

umbers of sam
e formations a

phic Framework

vel within th
n the Slyne-Er
mation) also fa
ates with the 
Zone) age (se

ral organic-ric
tigraphic orde
These formatio
Basin.  In par
d to excellent 
hydrocarbon g

mples with ele
are shown in A

k 

he Aalenian (d
rris basins we

falls within the
top of the Du

ee Cope et al.,

ch formations 
er; the Tacum
ons occur in t
rticular, the W
oil-prone sou

generation po
evated TOC v
Appendix E.  

LOWER 

dated by bios
ells, a correlat
e Aalenian, ba

un Caan Shale
 1980; Morton

that show goo
shin, Whitby 
he North and 

Whitby Mudsto
urce rock poten
tential.  Other

values, but are

– MIDDL

stratigraphy d
tive, equivalen
ased on biostr

e Member in t
n & Hudson, 

od to excellen
Mudstone, D
South Celtic 

one Formation
ntial.  In the N
r formations, 
e not consider

LE JURAS

data in this st
nt boundary (t
ratigraphic da
the Isle of Sky
1995). 

nt source rock 
Dun Caan Shal

Sea basins, th
n and the Pab

North Celtic S
including the 
red to have si

SSIC 

tudy), for 
the upper 
ata in this 
ye, where 

k potential 
ale, Pabay 
he Fastnet 
bay Shale 
Sea Basin, 

Meelagh 
ignificant 



 
               
                     
 

Figure D.6

                      
                         

6. 27.  Lias Gr

                          
                         

roup source r

                         
                          

rock character

                         
                

Th

ristics, offsho

                         

he Standard Stra

ore Ireland. 

                          

atigraphic Nom

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 56 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

BLUE LIA

The Blue L
was first co

The type se
sections in 
boreholes (
Scotland (M
formation i
is more typ

The forma
laminated 
intervening
onshore su
mudstone u
Shales), the
by them.  
formations
level, withi

In onshore 
and shales 
however, o
1999).  Th
limestones 
Placement 
upper boun

The Blue L
equivalents
basins.  A 
distinguish

Reference 
50/12-3: 29

Lithology.
claystones, 
bioclastic, 
calcareous 

Wireline l
claystones.

Upper bou
the Curran
This chang
velocity.   

Lower bou
claystones 
gamma ray

                      
                         

AS FORMAT

Lias Formatio
oined by Willi

ection for the 
the cliffs wes

(Cox et al., 1
Morvern, Hig
is not typicall
pical of the Gi

ation is chara
and organic r
g claystones, 
uccessions, su
units have be
ese remain pa
In offshore I

s, hence the lo
in the Hettang

British sectio
of the Charm

occurring at v
he upper bou

and clayston
of the upper 

ndary of the fo

Lias is of full
s of the forma
 further form

hed from the B

sections in o
940-2945m be

.  The Blue L
in association
 micritic to m
and fissile, ind

og character
.  Locally the 

undary.  The 
ne Formation, 
ge is expresse

undary.  The
to the claysto

y values and a 

                          
                         

TION 

n was formall
iam Smith in 

formation is t
st of Lyme Re
1999).  The fo
ghland), as w
ly developed i
ill Formation, 

acterised by i
rich or bitumi
which may c

ubstantial unit
een given info
art of the Blue
Ireland, the e

ower limit of t
gian, than it is 

ons, the top of
mouth Mudston

various levels
undary is dif
nes to a sect
boundary is o

ormation is pla

ly marine orig
ation, namely 

mation, the Gi
Blue Lias Form

offshore Irela
elow KB, thou

ias Formation
n with off whit
microcrystallin
dicating “paper

.  The wirelin
thicker limest

upper bounda
Corfad Mem

ed on wireline

 lower bound
ones of the Ca

correspondin

                         
                          

ly defined by 
1799 for the r

the Saltford ra
egis, Dorset an
ormation is pr

well as the off
in the Llanbed
that is defined

its developme
inous (“paper 
contain limest
ts of mudston
ormal names i
e Lias Formati
equivalent mu
the Blue Lias 
 in the UK are

f the formatio
ne, as on the D
s from Buckl
fficult to pinp
tion above w
often therefor
aced in the up

gin.  In offsh
the Leane For

ill Formation,
mation by the 

and.  41/30-1
ugh highly tru

n is characteris
te, light to med
ne, limestones
r shales” deve

ne log motifs a
tone exhibit bl

ary is taken at
mber, to the in
e log criteria b

dary of this un
aragh Formatio
ng decrease in 

                         
                

Th

Cox et al. (1
rocks of the lo

ailway cutting
nd on the nort
resent in Brit
fshore Bristol
dr (Mochras F
d herein.  The

ent of alterna
shale”).  Ind

one nodules, 
ne with relativ
in many areas
ion as conceiv
udstone units 
Formation as 
ea (base of the

n falls within 
Dorset coast.  
andi, Semico
point as there

with a reduced
re very interpr
ppermost Hett

ore Ireland, n
rmation in the
 is a lateral e
absence of we

1: 1847.5-190
uncated.  See F

sed by alternat
dium grey, lig
s and argillac
lopments. 

are moderately
locky wireline

t a downsectio
nterbedded m
by a decrease

nit is taken at 
on.  On wireli
sonic velocity

                         

he Standard Stra

999), though 
owermost Low

g, near Keynsh
th Somerset c
ain throughou
l Channel Ba
Farm) Boreho
e formation is 

ating limeston
dividual limest

are typically 
vely few lime
s (for exampl
ved by Cox et
are present b
applied in off

e Hettangian).

the Lower Si
This upper bo
statum, Turne
e typically o
d limestone c
retative and d
angian. 

non-marine to
e Fastnet Basi
equivalent of 
ell-developed 

09m below KB
Figure D.6. 28

tions of light t
ht brownish gr
eous limeston

y to highly ser
e log motifs. 

on lithological
marls, clayston
e in gamma ra

a downsectio
ine log criteri
y.   

                          

atigraphic Nom

the term has b
wer Jurassic in

ham, Somerse
oast around W
ut England, so
asin and South
ole, Gwynedd,

present in ons

nes and mud
tones are typi
less than 1m

estone beds o
le Saltford Sh
t al. (1999) an
but are separa

ffshore Ireland
.  

inemurian, wh
oundary is ma
eri, Obtusum 
ccurs an upw
content, but w
differs between

o shallow mar
n and the Mee

f the Blue Lia
limestones.   

B.  50/3-3: 10
8. 

to dark grey, 
rey, mudstone

nes.  Locally 

rrated, reflect

l change from
nes and limest
ay values and

on lithological
a, this bounda

                         

menclature of off

been in use fo
n Britain.   

et, western En
Watchet, toget
outh Wales, Y
h Celtic Sea 
, west Wales, 
shore Norther

drocks.  The 
ically 0.10 m 

m thick (Cox e
occur in some
hales, Aldergr
nd were not fo
ated out as th

d is taken at a 

here it is overl
arkedly diachr

or Oxynotum
wards transiti
with thin lim
n authors.  In

rine facies are
elagh Formati
as, and is of 

037-1124m be

slightly micro
e to locally wa
the mudrocks

ting the interb

m the marls/cal
tones of the B

d a correspond

l change from
ary is represen

                         

ffshore Ireland;

or many years

ngland, with re
ther with seve
Yorkshire, nor
Basin.  Nota
where the lith

rn Ireland.  

latter are som
to 0.30 m th

et al., 1999). 
e areas.  Whi
ove Beds, La

ormalised as m
he Caragh an
higher stratig

lain by the cla
ronous across 
m Zones (Cox
on from inte

mestones still 
n offshore Irel

e developed a
ion in Slyne a
marine origin

elow KB.  Pr

omicaceous, m
ackestone, loca
s are dark gre

edded carbon

lcareous clays
Blue Lias For
ding increase 

m the marls/cal
nted by an inc

                         

; An Integrated 

Page D

s since it 

eference 
eral BGS 
rth west 

ably, the 
hofacies 

metimes 
hick, and 

 In UK 
ile these 
avernock 
members 
nd Conn 
graphical 

aystones 
 Britain, 
x et al., 

erbedded 
present.  

land, the 

as lateral 
and Erris 
n, but is 

resent in 

marls and 
ally silty, 
ey, non-

nates and 

stones of 
rmation.  
in sonic 

lcareous 
crease in 

       

Biostratigraph

D.6- 57 

Subdivisi

Thicknes
In contras

Biostratig
dinocyst r
Zone IFJ2

Age.  Ear
part of the

Depositio
bottomed,
conditions
(denoted b
of limesto
offshore a

Distribut
To the sou

Seismic e

Regional 
mid part 
Scotland, 
Waterloo 
Mitchell, 

The forma
Erris basi
Formation

Compari
(dominant
d’Arc bas

hic, Lithostratig

ion.  No subdi

ss.  The forma
st, a thickness 

graphic char
recovery varie
2 and Palynolo

rly Jurassic, H
e Hettangian. 

onal environm
, marine shelf
s varied from 
by an absence

ones and clays
area these dep

tion.  The form
uth and east o

expression.  T

correlation. 
of the forma
see Cox et al
Mudstone Fo
2004).  

ation correlate
ins, and with 
n of northwest

ison with Eas
tly limestone

sins, offshore 

graphic & Seque

ivision is reco

ation is record
of 142.3m is 

racterization.
es from poor 
ogical Subzon

Hettangian in o
 

ment.  Marine
fal environme
well oxygena

e of microfau
stones (Hallam
ositional patte

mation is prov
f this area, the

The formation 

 The formatio
ation as devel
l., 1999).  The
ormation in N

es with the low
the Gill and 

t Scotland is l

stern Canada
s and dolomit
east coast Can

ence Stratigrap

ognised in offs

ded in two Iris
developed in 

.   Dated by
to good throu

ne DM2A1. 

offshore Irelan

e, inner to out
ent.  The abse
ated (denoted 
unas).  Onshor
m, 1975), whi
erns are expec

ven in three w
e formation pa

cannot be res

on as develop
loped in onsh
e Blue Lias Fo

Northern Irelan

wer and midd
Leane forma

lateral equival

a.  The Blue L
tes) and the A
nada.   

phic Framework

shore Ireland. 

sh wells where
UK onshore (

ostracods, fo
ughout the for

nd.  In this are

ter shelf.  The
ence of clastic
by rich micro

re and offshor
ch are though

cted to be pres

ells in the nor
asses laterally

olved on the a

ed in offshore
hore Britain (
ormation as re
nd, into which

dle parts of the
ations that are
lent to the Blu

Lias Formation
Argo Formati

k 

 

e it ranges in 
(Isle of Skye) 

foraminifera a
rmation.  Occu

rea, the upper 

e Blue Lias F
c input is indi
ofaunas), throu
re UK, the for
ht to reflect cli
sent.   

rthern part of t
y into the Gill 

available seism

e Ireland (nor
(England, sou
ecognised offs
h all the Low

e Meelagh For
e present in th
ue Lias Forma

n is age equiv
ion (dominant

LOWER 

thickness from
well Upper G

and rare dino
urring within 

boundary of t

ormation was
cative of a lo
ugh dysaerobi
rmation exhib
imatic cyclicit

the North Celt
and Leane for

mic data. 

rthern North C
uth Wales, pa
shore Ireland 

wer Jurassic ro

rmation as dev
he Fastnet an
tion (Morton,

valent to the lo
tly halites) of

– MIDDL

m 61.5m (41/
Glen-1. 

ocysts.  Calca
Ostracod Zon

the formation

s laid down in
ow relief topog
ic (restricted m
bits small scal
ty (House, 19

ltic Sea Basin 
rmations.  

Celtic Sea Bas
arts of the He
correlates wit

ocks in the pr

veloped in the
nd Celtic Sea 
, 2004; Simms

ower part of t
f the Horsesh

LE JURAS

30-1) to 87m 

areous microf
ne IOJ2, Fora

falls in the up

n a low energy
graphy.  Botto
microfaunas) 
le rhythms/alt
85, 1987).  In

(quadrants 50

sin) correlates
ebrides Basin,
th the lower p
ovince are pla

e Porcupine, S
basins.  The 

s et al., 2004).

the Iroquois F
oe, Whale an

SSIC 

(50/3-3).  

fossil and 
aminiferal 

uppermost 

y, muddy 
om water 
to anoxic 
ternations 
n the Irish 

0 and 41).  

s with the 
, western 

part of the 
laced (see 

Slyne and 
Breakish 

. 

Formation 
nd Jeanne 



 
               
                     
 

 

Figure D.6

 

                      
                         

6. 28.  Blue Li

                          
                         

ias Formation

                         
                          

n reference w

                         
                

Th

wells with loca

                         

he Standard Stra

ation and distr

                          

atigraphic Nom

ribution map.

                         

menclature of off

. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

 

       

Biostratigraph

D.6- 58 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

CARAGH

The Carag
limestone i
developed 
Lias forma

Rocks now
Unit  (J-1) 
as the type
Robinson e

Name.  Af

Type secti

Reference 

Lithology.
stringers ar

The  clayst
calcareous.
well indura
formation. 

Rare light 
recognised

Wireline l
and slow s
serrated wi

Upper bou
Lias, Gill a
increase in

Lower bou
Penarth Gr
in gamma r

Subdivisio

Thickness
to the Cen
unconform
The thicke

Biostratigr
this unit.  O

Age.  Early

Deposition
environmen
suggestive 

Distributio
Fastnet bas

                      
                         

H FORMATIO

gh Formation 
interbeds, of e
through the F

ations.  The fo

w allocated to 
by Murphy &

e well for the
et al., 1981; A

fter Lough Car

ion.  56/21-2: 

sections.  41/

.  The formatio
re also present

tones are med
.  The carbona
ated, argillace
  

grey to ligh
d in both the 63

og character
sonic velocitie
ireline log mo

undary.  The 
and Leane for

n gamma ray v

undary.  The 
roup, Lilstock
ray values and

on.  No subdiv

.  The formati
ntral Irish Sea

mity at its uppe
st section reco

raphic chara
Occurring with

y Jurassic, ear

nal environm
nt.  The pres
of a subdued 

on.  The form
sins.  On the

                          
                         

ON (NEW) 

is defined he
early Hettangi
Fastnet, South 
rmation overl

this formatio
& Ainsworth (
e Caragh Form

Ainsworth, 198

ragh in Count

3205.5-3252.

/30-1: 1909-1

on is mainly r
t in two wells

ium to dark gr
ates comprise

eous limestone

ht brown, ver
3/4-1 and 56/

.  This unit di
es, reflecting t
otif is recognis

top of this fo
rmations to th

values and a de

base of this u
k Formation, L
d a correspond

vision is recog

ion varies in th
a, Fastnet, No
er boundary b
orded is 47m (

acterization.  
hin Ostracod Z

rly Hettangian

ment.  Marine, 
ence of rich m
topography. 

mation is prove
 basis of seis

                         
                          

ere as a succ
ian age.  This 
Celtic Sea an

lies the Penart

on in the Fast
1991).  The ty
mation in off
89; Ainsworth

ty Kerry. 

5m below KB

944m below K

represented by
. 

rey, locally lig
e off white to 
es and limesto

ry fine to fin
18-1 Fastnet B

isplays a sligh
the dominantl
sed, denoting t

ormation is pl
he claystones 
ecrease in son

unit is taken a
Langport Mem
ding sharp inc

gnised. 

hickness from
orth Celtic Se
but is of a fair
(56/21-2), but

Dated by ost
Zone IOJ1, Fo

n.  

 inner shelf.  
microfaunas i

en by wells to
smic correlati

                         
                

Th

cession of dom
sedimentary 

nd North Celti
th Group, Lils

tnet Basin we
ype well for th
fshore Ireland
h et al.,1989 an

B. See Figure 

KB.  50/3-3: 1

y claystones.  

ght greenish g
light grey, me
ones.  These l

ne grained, w
Basin wells. 

htly serrated, b
ly claystone li
the presence o

aced at a dow
of the Caragh

nic velocity.   

at a downward
mber.  On wire
crease in sonic

m 20.5m (50/1
a and South 
rly consistent
t the lower bou

tracods and fo
oraminiferal Z

The Caragh F
is indicative o

o be present in
ion and extrap

                         

he Standard Stra

minantly clay
succession co
ic Sea basins. 
stock Formatio

re previously 
his unit propo
.  This unit w
nd Rutherford

D.6. 29. 

1124-1146m b

A number of 

grey/medium g
edium to dark
limestones be

well sorted, s

bow shaped w
ithological su
of prominent l

wnsection litho
h Formation. 

d lithological 
eline log criter
c velocity.   

2-3) to 47m (5
Celtic Sea ba

t thickness (30
undary is a qu

oraminifera.  
Zone IFJ1 and

Formation wa
of well oxyge

n the Central I
polation, the 

                          

atigraphic Nom

ystones, in as
omprises the b
 It is overlain

on, Langport M

referred to a
osed by these a
was originally
d & Ainsworth

below KB.  Se

limestone bed

grey, micromi
k brown, mud
eds are more p

subrounded, c

wireline log pro
uccession.  To
limestone bed

ological chang
 This is refle

change from 
ria, this bound

56/21-2).  The
asins and in m
0m-40m) whe
uestionable un

Rich calcareo
d Palynologica

s laid down in
enated bottom

rish Sea, Nort
formation is 

                         

menclature of off

sociation with
basal part of th
n by either the
Member. 

as Jurassic Ba
authors, 56/21
y part of the 
h, 1989. 

ee Figure D.6

ds are also pre

icaceous, loca
stone, micritic
prominent in t

calcareous san

ofiles, with hi
owards the bas
ds. 

ge from the c
ected on wirel

claystones to 
dary is taken b

e formation ap
many instance
en not bounde
nconformity in

ous microfaun
al Subzone DM

n a low energ
m waters.  The

th Celtic Sea, 
considered to

                         

ffshore Ireland;

h a small num
he Lias Group
e Leanne, Gill

asal Liassic Cl
1-2, is here no
Liassic Limes

6. 29. 

esent.  Rare sa

ally silty, and 
c to cryptocry
the lower thir

ndstone string

igh gamma ray
se of the unit,

arbonates of t
line log criteri

the limestone
by an abrupt d

ppears to be re
es has a ques
ed by unconfo
n this well. 

nas are presen
M2A1. 

y, inner shelf
e absence of 

South Celtic 
o extend to th

                         

; An Integrated 

Page D

umber of 
p, that is 
l or Blue 

laystone 
ominated 
stone of 

andstone 

variably 
ystalline, 
rd of the 

gers are 

y values 
, a more 

the Blue 
ia by an 

es of the 
decrease 

estricted 
stionable 
ormities.  

nt within 

f, marine 
sands is 

Sea and 
he north 

       

Biostratigraph

D.6- 59 

western an
the Celtic 

Seismic e

Regional 
basins.  T
1999).  Th
2004; Sim

Source ro
samples w
compositi

The Carag
2017). 

Compari
halites) of

 

hic, Lithostratig

nd south easte
 Platform into

expression.  T

correlation. 
The formation
The Caragh Fo
mms et al., 200

ock characte
with TOC co
ion indicate so

gh Formation

ison with Eas
f the Horsesho

graphic & Seque

ern limits of th
o the Goban Sp

The formation 

 The format
n correlates w
ormation corre
04).  Over this

erisation.  In 
ontents greate
ome source po

n does not dir

stern Canada
oe, Whale and

ence Stratigrap

hese basins.  T
pur Basin on 

cannot be res

tion is a direc
with the basal 

elates with th
s region, this c

the South and
er than 1% (
otential, but lim

rectly corresp

a.  The Carag
d Jeanne d’Arc

phic Framework

To the south w
the basis of se

olved on the a

ct equivalent 
part of the Bl
e basal part o
claystone cont

d North Celti
Appendix E)
mited data ma

ond to a sour

gh Formation 
c basins, offsh

k 

west, the form
eismic interpr

available seism

to the Conn 
lue Lias Form

of the Breakis
tains the base 

ic Sea basins 
).  Elevated 
akes it difficul

rce rock inter

is age equiva
hore east coas

LOWER 

mation is exten
etation.   

mic data.  

Formation fr
mation of onsh
sh Formation 

J2 maximum 

the Caragh F
HI values an
lt to define. 

val identified

alent to part o
t Canada.   

– MIDDL

nded from the

rom the Porcu
hore UK (for
of northwest 

m flooding surf

Formation con
nd Type II to

d in project IS

of the Argo F

LE JURAS

 Fastnet Basin

upine, Slyne a
malised by C
Scotland (see

face.  

ntains few org
o Type II/III 

S16/01 (Beicip

Formation (do

SSIC 

n through 

and Erris 
Cox et al., 
e Morton, 

ganic-rich 
I kerogen 

pFranlab, 

ominantly 



 
               
                     
 

Figure D.6

                      
                         

6. 29.  Caragh

                          
                         

h Formation ty

                         
                          

type and  refe

                         
                

Th

erence wells w

                         

he Standard Stra

with location a

                          

atigraphic Nom

and distributio

                         

menclature of off

on map. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 60 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

CONN FO

The Conn 
Ireland bas
This unit 
Member.   

The Conn 
Dancer et a

Name.  Af

Type secti

Reference 

Lithology.
formation. 

The clayst
specks and
Locally the

Wireline l
gamma ray
values and 

Upper bou
the Meelag
increase in

Lower bou
Penarth Gr
gamma ray

Subdivisio

Thickness
where it h
overlying a

Biostratigr
abundant.  

Age.  Early

Deposition
environmen
arenaceous

Distributio
It is consid
basis of the

Seismic ex

Regional c
Central Iris
by Cox et 

                      
                         

ORMATION 

Formation is 
sins.  This uni
lies between 

Formation w
al. (2005), and

fter Lough Con

ion.  18/20-1: 

sections.  12/

.  The unit is

ones are light
d variably cal
ese carbonates

log character
y values and d

high sonic ve

undary.  The 
gh Formation 
n gamma ray v

undary.  The 
roup, Lilstock
y values and c

on.  No subdiv

.  The format
has been enco
and underlying

raphic chara
Occurring wi

y Jurassic, ear

nal environm
nt.  The pres
s lithologies is

on.  The form
dered likely to
e lack of Low

xpression.  Th

correlation.  T
sh Sea basins.
al., 1999).  T

                          
                         

(NEW) 

defined here 
it occurs at ba
Meelagh Fo

as previously
d in the Broad

nn in County 

3861.5-3907m

/13-1A: 2097-

s claystone do

t to medium 
lcareous.  The
s grade to grey

r.  This unit 
decreased soni
elocities reflec

top of this uni
to the claysto

values and a co

base of this u
k Formation, 
orresponding 

vision is recog

tion varies in 
ountered the u
g strata. 

acterization.  
ithin Ostracod

rly Hettangian

ment.  Marine
sence of often
s suggestive o

mation is prove
o extend furth
er Jurassic we

he formation is

The unit is dir
.  The formati

The Caragh Fo

                         
                          

for a clayston
ase of the Lia

ormation, Moa

y included as t
dford Beds Eq

Mayo. 

m below KB. 

-2114m below

ominated.  Tw

dark grey, lig
e limestones a
yish brown, do

displays sligh
ic velocities re
cting the local

it is denoted b
nes of the Co
oincident abru

unit is taken a
Langport Me
sharp increas

gnised. 

thickness fro
upper and low

Dated by ostr
d Zone IJO1, F

n. 

e, inner shelf
n rich microf
f a subdued to

en to be prese
her south into 
ell penetration

s too thin to b

rectly equivale
ion correlates 
ormation corre

                         
                

Th

ne dominated
as Group, and
anmore Mem

the basal part
quivalent by D

 See Figure D

w KB.  26/22-

wo prominent

ght greenish g
are light grey
olomitic limes

htly to moder
eflecting the d
lised limeston

by a downsect
nn Formation

upt decrease in

at a downward
ember.  This 
e in sonic velo

om 8m (27/5-1
wer boundarie

racods and for
Foraminiferal 

f.  This form
faunas is indi
opography.  

ent in wells fro
the main part

ns in this regio

be resolved on

ent to the Car
with the basa

elates with the

                         

he Standard Stra

d unit of early
d is present in 
mber and the 

t of the Broad
Dancer et al. (1

D.6. 30. 

1A: 2266-228

t limestone be

grey/medium 
y, mudstone, m
stones. 

rately serrated
dominantly cl
e beds.   

tion lithologic
n.  This change
n sonic veloci

d lithological 
is reflected o

ocity. 

1) to a maxim
es of the form

raminifera.  T
Zone IJF1 an

mation was de
icative of wel

om the Erris, 
t of the Porcup
on.  

n seismic data.

agh Formation
al part of the B
e basal part o

                          

atigraphic Nom

y Hettangian a
the Erris, Sly
Penarth Grou

dford Beds by
1999).  

86.5m below K

eds are often 

light grey, m
micritic to m

d, bow shape
aystone lithol

cal change from
e is expressed
ity.   

change from 
on wireline lo

mum of 45.5m
mation are int

The recovered 
d Palynologic

eposited in a
ll oxygenated

Slyne and nor
pine Basin, th

.  

n of the Fastn
Blue Lias For
f the Breakish

                         

menclature of off

age that occur
yne and northe
up, Lilstock 

y Trueblood &

KB.  See Figu

present in th

micromicaceou
icrocrystalline

ed wireline lo
logies, wherea

m the carbona
d on wireline l

claystones to 
og criteria by

m (18/20-1) an
terpreted as c

calcareous m
cal Subzone D

a low energy,
d bottom wate

rthern part of 
hough this can

net, North and
rmation of ons
h Formation o

                         

ffshore Ireland;

rs in western o
ern Porcupine
Formation, L

& Morton (19

ure D.6. 30. 

he middle par

us, rare carbo
e and well in

og profiles, w
as the low gam

ates and sands
log criteria by

the limestone
y a sharp dec

nd in all eleve
conformable w

microfaunas are
DM2A1. 

, inner shelf,
ers.  The abs

the Porcupine
nnot be proven

d South Celtic 
shore UK (for
of northwest S

                         

; An Integrated 

Page D

offshore 
e basins.  
Langport 

991) and 

rt of the 

onaceous 
ndurated.  

with high 
mma ray 

stones of 
y a sharp 

es of the 
crease in 

en wells 
with the 

e rare to 

, marine 
sence of 

e basins.  
n on the 

Sea and 
rmalised 
Scotland 

       

Biostratigraph

D.6- 61 

(see Mort

Compari
halites) of

 

hic, Lithostratig

ton, 2004; Sim

ison with Eas
f the Horsesho

graphic & Seque

mms et al. , 20

stern Canada
oe, Whale and

ence Stratigrap

004).  Over thi

a.  The Conn
d Jeanne d’Arc

phic Framework

is region, this 

n Formation i
c basins, offsh

k 

claystone con

is age equiva
hore east coas

LOWER 

ntains the base

lent to part o
t Canada.   

– MIDDL

e J2 maximum

of the Argo F

LE JURAS

m flooding sur

Formation (do

SSIC 

rface.  

ominantly 



 
               
                     
 

 

Figure D.6

                      
                         

6. 30.  Conn F

                          
                         

Formation typ

                         
                          

pe and  refere

                         
                

Th

ence wells with

                         

he Standard Stra

h location and

                          

atigraphic Nom

d distribution

                         

menclature of off

n map. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 62 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

CURRAN

The Curran
limestones 
throughout
and the und

This forma
the cyclicit
Formation 
ostracod fa
within thei

Three new
(spelling ‘C
recognised
wells (56/2
the develop
region, tog

Rocks now
by Murphy
chosen her
et al., 1987

Name.  Af

Type secti

Reference 

Lithology.
and limesto

The marls 
variably ca
thinly bedd
microcryst
formation (

Wireline l
which disp
and slightly
mid part o
base of the
bed. 

Upper bou
Formation 
claystones 
values and 

Lower bou
the limesto
the mudroc
correspond

                      
                         

NE FORMAT

ne Formation
of earliest Si

t the Fastnet, S
derlying Lean

ation can be d
ty of the sed
is a more lim

aunas.  Both t
r respective se

w members are
CUR’ from fi

d with certainty
21-1, 48/30-1,
pment of the C

gether with its 

w referred to th
y & Ainsworth
re (56/21-2) d
7; Ainsworth, 

fter Lough Cur

ion.  56/21-2: 

sections.  41/

.  This unit co
ones.  The top

are light to 
alcareous and 
ded limestone
alline, which 
(within the Co

log character
play distinct co
y increased so
f each cycle 

e Corfad Mem

undary.  The 
(or sandstone
of the Curran
an associated

undary.  The
ones of the Le
cks of the Gill
ding increase 

                          
                         

ION (NEW) 

n is defined h
nemurian to l
South Celtic S

nne, Gill and B

distinguished f
imentary succ

mestone and cl
the Gill and B
ections compa

e proposed, in
irst the letter 
y within the F
, 58/3-1, 49/2
Currane Form
boundaries w

his formation 
h (1991).  Th

displays a sligh
1989; Ainswo

rrane in Coun

2782.5-2893m

/30-1: 1798-1

omprises a cy
p of each cycle

medium light
subplaty. The

es and argilla
locally grade 

orfad Member

r.  The forma
oarsening upw
onic velocitie
exhibits highe

mber exhibits 

top of this for
e where the L
ne Formation

d increase in so

e base of this u
anne Formatio
l Formation.  
in sonic veloc

                         
                          

here for a cyc
latest Hettang
Sea and North
Blue Lias form

from the overl
cession and b
laystone-domi
Blue Lias form
ared to the Cu

n descending s
of each Mem

Fastnet Basin a
29-1) in the Fa
mation, and the
with underlying

in the Fastnet
he type well fo
htly thicker se
orth et al.,198

nty Kerry. 

m below KB. 

847.5m below

yclic sediment
e is capped by

t grey and su
ese sediments
aceous limesto

to dolomitic 
r).  This mud c

tion displays 
wards trends (
s at the top an
er gamma ray
low gamma r

rmation is tak
Loughbaun S
.  On wirelin
onic velocity.

unit is placed
on, Emy Mem
This change i
city.  The Cur

                         
                

Th

clic sedimenta
ian age.  Four

h Celtic Sea ba
mations.   

lying Glenbeg
by its very di
inated success
mations posse

urrane Formati

stratigraphic o
mber in ascend
and south-cen
astnet and So
e wireline and
g and overlyin

t Basin were p
or this unit pro
ection.  This u

89 and Rutherf

 See Figure D

w KB.  63/10-

tary successio
y an argillaceo

ubblocky.  Th
s locally grade
ones are off w
limestones.  A
carbonate is u

a cyclic wire
as in the 41/3
nd base of eac
y values and s
ray values and

ken at a downs
andstone Mem
e log criteria,
 

d at a downsec
mber, the inter
is denoted on 
rrane/Leanne 

                         

he Standard Stra

ary successio
r distinctive c
asins.  This un

g Formation b
istinctive micr
sion, with the
ess more inter
ion. 

order; Roosky
ding stratigrap

ntral parts of th
uth Celtic Se
d lithological 
ng formations

previously refe
oposed by the
unit was infor
ford & Ainsw

D.6. 31. 

1: 2957-3020

on, of marls, w
ous limestone.

he claystones 
e to medium l
white to med
A distinct lim
usually off wh

eline log moti
0-1 well).  Ea
ch unit, reflec
slower sonic 
d high sonic v

section litholo
mber is prese
, this boundar

ction lithologi
rbedded limes
wireline log c
wireline log 

                          

atigraphic Nom

n of marls, v
ycles can be r

nit lies betwee

by the more ca
rofaunal asse

e lower and m
rbedded limes

y Member, Ur
phic order).  
he North Celt
a basins is sh
characteristic
.   

erred to as Jur
ese authors w
rmally describ

worth, 1989). 

.5m below KB

with interbedd
 

are to mediu
light grey arg
dium light gre

mestone bed is 
hite to tan, mic

if, with up to 
ach cycle poss
cting marls or
velocities ind

velocity value

ogical change 
ent, as in 41/3
ry is taken as

ical change fr
tones/mudroc
criteria by a d
contact is ver

                         

menclature of off

variably calca
recognised.  T
en an overlyin

alcareous con
mblages.  Th

middle sections
stones and arg

ragh Member 
These three m
ic Sea Basin. 

hown in Figur
s of its memb

rassic Liassic 
as 56/21-1, ho

bed as the Lia

B.  See Figure

ded variably c

um to dark gr
illaceous silts
ey, tan, muds
developed to

crocrystalline 

four recognis
sesses slightly
r argillaceous 
dicating clayst
s indicating a

from the mud
30-1 well) to 
 a marked de

rom marls/cal
cks of the Blue
decrease in gam
ry distinct, du

                         

ffshore Ireland;

areous claysto
This unit is de
ng Glenbeg Fo

tent of the sed
he underlying 
s yielding non
gillaceous lim

and Corfad M
members can 
 A correlation

re D.6.48, illu
ber subdivision

Marl Unit (J-9
owever, the ty

assic Marl (Ai

e D.6. 31. 

calcareous cla

rey, micromic
stones.  The g
stone, and mi
owards the bas
and well indu

sable cycles, 
y lower gamm

limestones, w
tone lithologie

a prominent lim

drocks of the G
the marls/cal

ecrease in gam

lcareous clays
e Lias formati
mma ray valu

ue to presence

                         

; An Integrated 

Page D

ones and 
eveloped 
ormation 

diments, 
Leanne 

n-marine 
mestones 

Member. 
only be 

n of four 
ustrating 
n in this 

9 to J-7) 
ype well 
insworth 

aystones 

caceous, 
generally 
icritic to 
se of the 
urated. 

some of 
ma values 
while the 
es.  The 
mestone 

Glenbeg 
lcareous 

mma ray 

stones to 
ion or to 

ues and a 
e of well 

       

Biostratigraph

D.6- 63 

indurated

Subdivisi
Corfad M
Basin (qu

Thicknes

Biostratig
taxa (Invo
abundanc
DM2A1 (p

Age.  Earl

Depositio
environme
diverse m
Roosky m
circulation

Distribut
basins an
unconform

Seismic e
North Cel
formation

Regional 
members 
upper part

Source ro
available 
however, 
area.  In 
especially
Hydrocarb
Increased 
originally
plots in Fi

The Curra

Compari
(mainly li

hic, Lithostratig

limestones (E

ion.  Three ne
Member.  Thes
uadrant 50).  

ss.  The forma

graphic char
olutina liassi
es.  Occurrin

(pars). 

ly Jurassic, ea

onal environm
ment.  The low
micro- and ma
members may 
n.  This may s

tion.  The form
nd its extent i
mity from the 

expression.  T
ltic Sea basin

n displays a di

correlation. 
of the Meela
ts of the Break

ock characte
samples show
and with a T
the North an

y seen in we
bon yields ar

d maturity wo
y had higher T
igure D.6. 32

ane Formation

ison with Eas
imestones and

graphic & Seque

Emy Member)

ew members 
se members ar

tion varies in 

racterization. 
ca, Ogmocon

ng within Ost

arliest Sinemu

ment.  Marine
wer/middle se
acrofaunas in
be barren or 

suggest a sligh

mation is prov
is taken to th
Goban Spur 6

The Lower Sin
ns, correlates 
stinctly bande

 The formati
gh Formation
kish and Blue

erisation.  Th
wing TOC co

Type III to Typ
nd South Celti

lls 49/29-1, 
re lower in o
uld tend to r

TOC and parti
. 

n is part of sou

stern Canada
d dolomites) o

ence Stratigrap

) at the top of 

are recognise
re not recogni

thickness from

  Dated by os
nchella aspina
tracod Zone I

urian-latest He

e, inner shelf. 
ections (Corfa
ndicating well

yield impove
ht increase in 

ven to be pres
he current lim
62/7-1 well,  h

nemurian (To
approximatel

ed, high ampli

tion appears t
n in the Slyne
e Lias formatio

he Currane F
ontents larger 
ype IV keroge
ic Sea basins
56/20-1, and 

other wells fro
reduce the me
icularly HI va

urce rock inter

a.  The Curran
f the Horsesh

phic Framework

the Leanne Fo

ed, in descend
isable within t

m 59m (56/21

stracods, foram
ata, O. miche
IOJ3, Forami

ettangian. 

 The Currane
ad and lower 

oxygenated 
erished faunas
water depth d

sent in the Cen
mits of these 
hence its prese

op Currane) se
ly to the top 
itude seismic f

o be a lateral
e Basin.  In on
ons (Cox et al

ormation is a
1% (Figure 

n composition
 it shows qui
58/3-1 wher

om these bas
easured presen
alues and thus

rval Low J1 th

ne Formation 
oe, Whale and

k 

ormation. 

ding stratigrap
the formation

1-1) to a maxim

aminifera and 
elseni and O
iniferal Zone 

e Formation w
part of the U
bottom water

s implying dy
during this tim

entral Irish Sea
basins based 
ence in the Go

eismic horizon
of the Curran
facies (see Fig

l equivalent t
nshore and of
l., 1999; Mort

a fairly organ
D.6. 32).  In

n this formati
ite heterogeno
re it shows a
sins, but high
ent-day source
s better hydro

hat was identi

n is age equiva
d Jeanne d’Ar

LOWER 

phic order; Ro
n in the north 

mum of 217.5

dinocysts.  A
gmoconcha h
IFJ3 and Pa

was laid down 
Uragh membe
rs.  The over
saerobic or an

me (Murphy & 

a, North Celti
on seismic e

oban Spur Bas

n, identified i
ne Formation.
gure D.6.4 an

to the Lackag
ffshore Britain
on, 2004; Sim

nic-rich interv
n the Fastnet 
on shows onl
ous characteri
a Type II to 

her Tmax valu
e rock potenti
carbon genera

fied in project

alent to the lo
rc basins, offsh

– MIDDL

oosky Membe
eastern part o

5m (49/29-1).

A number of c
hagenowi) typ
alynological S

in a marine, l
ers) yield very
rlying upper p
noxic conditio

& Ainsworth, 1

ic Sea, South 
extrapolation.
sin is uncertai

in the Fastnet
.  Beneath th
nd Figure D.6

gh and the lo
n, the formati

mms et al., 200

val with a sig
Basin hydroc

ly poor source
ristics. Increas
o Type II/III 
ues also sugg
ial, and samp
ation potentia

t IS16/01. 

ower part of t
hore east coas

LE JURAS

er, Uragh Mem
of the North C

calcareous mic
pically occur 
Subzones DM

low energy, in
y rich and m
part of the U
ons, due to po
991). 

Celtic Sea an
 It is absent

n.   

, South Celtic
is seismic ma

6.8). 

wer part of th
ion correlates
04). 

gnificant prop
carbon yields 
e rock potenti
sed source po
kerogen com

gest higher m
ples are likely
l than indicate

he Iroquois F
st Canada.   

SSIC 

mber and 
Celtic Sea 

crofaunal 
in flood 

M2A2 and 

nner shelf 
moderately 
Uragh and 
oor water 

nd Fastnet 
t through 

c Sea and 
arker, the 

the Arroo 
s with the 

portion of 
 are low, 
ial in this 
otential is 
mposition.  
maturities.  
y to have 
ted on the 

Formation 



 
               
                     
 

Figure D.6

                      
                         

6. 31.  Curran

                          
                         

ne Formation 

                         
                          

and constitue

                         
                

Th

ent members 

                         

he Standard Stra

type and refe

                          

atigraphic Nom

rence wells w

                         

menclature of off

with location a

                         

ffshore Ireland;

and distributio

                         

; An Integrated 

Page D

on maps. 

       

Biostratigraph

D.6- 64 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Corfad M

The Corfad
Formation 
of the Curr

Rocks now
Murphy &
chosen her

Name.  Af

Type secti

Reference 

Lithology.
claystones 

The marls 
variably ca
generally t
dolomitic l
developed 

Wireline l
gamma ray
slightly inc
ray values 

Upper bou
Member to
values, coin

Lower bou
to the lime
to the mud
and a corre
wireline lo
Formation.

Thickness

Biostratigr
often occur
Subzone D

Age.  Early

Deposition
environmen
macrofaun
of some the

Distributio
and its exte
50 though 
62/7-1 wel

                      
                         

Member (New

d Member is d
in the Fastne

rane Formatio

w referred to th
& Ainsworth (
re (56/21-2) di

fter Corfad La

ion.  56/21-2: 

section.  63/1

.  This unit co
and thin argil

are light to m
alcareous and
thinly bedded 
limestones.  T
towards the b

og character
y values and m
creased sonic 
and high soni

undary.  The
o the limestone
nciding with a

undary.  The 
stones of the L

drocks of the G
esponding inc

og contact is v
. 

.  The membe

raphic chara
r in flood abun

DM2A1 (pars)

y Jurassic, late

nal environm
nt.  The sed
as (gastropod
ese taxa may i

on.  The mem
ent is taken to
age equivalen
l hence its pre

                          
                         

w) 

defined here f
t, South Celti
n and the und

his member in
1991).  The t
isplays a sligh

ake, County M

2857-2893m 

10-1: 2984-30

omprises a cy
llaceous limes

medium light g
d subplaty. Th

argillaceous 
The top of the 
base of the me

r.  This unit di
moderately sl
velocities refl

ic velocities in

e upper bound
es of the Corf
an increase in 

base of this m
Leanne Forma
Gill Formation
crease in soni
very distinct, 

er varies in thi

acterization.  
ndances.  Occ
). 

est Hettangian

ment.  Marin
diments yield

ds and echinod
indicate oppo

mber is proven
o the current li
nt undivided C
esence in the G

                         
                          

for the lower c
ic Sea and No
derlying Leann

n the Fastnet B
type well for 
htly thicker de

Monaghan. 

below KB.  S

020.5m below 

yclic sediment
stones.  A dist

grey and subb
hese latter sed
limestones ar
unit is capped
mber compris

isplays a sligh
low sonic velo
lecting a marl
ndicating a pro

dary is denot
fad Member.  

n sonic velocity

member is pla
ation, Emy M
n.  This chang
c velocity.  T
due to presen

ickness from 1

Dated by ostr
curring within

n. 

ne, inner shel
d very rich a
derm debris) i
rtunistic taxa.

n to be present
imits of these 
Currane Form
Goban Spur B

                         
                

Th

claystone/mar
orth Celtic Sea
ne, Gill and B

Basin were pr
this unit prop

evelopment of 

See Figure D.6

KB.  See Fig

tary successio
tinct limestone

blocky, while 
diments locall
re light to med
d by a marl/ar
ses an off whit

htly serrated, 
ocities. The to
/argillaceous 
ominent limes

ed by a down
On wireline l
y. 

aced at a down
Member, the int

ge is expresse
The Currane F
nce of well in

19.5m (63/4-1

racods, forami
n Ostracod Sub

lf.  This mem
and moderate
indicating we
 

t in the North 
basins based 

mation is prese
Basin is uncert

                         

he Standard Stra

rl unit of lates
a basins.  Thi
lue Lias form

reviously refer
posed by thes
f the unit.   

6. 31. 

gure D.6. 31. 

on, dominated 
e bed is often 

the claystone
ly grade to m
dium light gre
rgillaceous lim
te to tan, micr

bow shaped w
op of the unit
limestone bed

stone bed. 

nward litholo
log criteria, th

nsection lithol
terbedded lim
ed on wireline
Formation, Co
ndurated limes

) to 75m (49/

inifera and din
bzone IOJ3a, 

mber was de
ely diverse m
ll oxygenated

Celtic Sea (c
on seismic ex

ent).  It is abs
tain.   

                          

atigraphic Nom

st Hettangian a
s unit lies bet

mations.   

rred to as the 
se authors wa

by marls, wi
developed tow

es are to medi
medium light 
ey, tan, mudst

mestone.  The 
rocrystalline, w

wireline log m
t displays slig
d.  The base o

gical change 
his boundary is

logical change
mestones/mudr
e log criteria b
orfad Member
stones (Emy 

29-1). 

nocysts.  A nu
Foraminiferal

eposited in a 
microfaunas (
d bottom wate

central part), S
xtrapolation (t
sent through u

                         

menclature of off

age, that occu
tween an over

Jurassic Liass
as 56/21-1, ho

ith interbedde
wards the base

ium to dark g
grey, argillac
tone, micritic
distinct limes
well indurated

motif, with mo
ghtly lower ga
f this member

from the clay
s taken as a de

e from marls/
rocks of the Bl
by a decrease 
r/Leanne Form
Member) at t

umber calcare
l Subzone IFJ

marine, low
(ostracods an

ers.  The often

South Celtic S
though is not 
unconformity 

                         

ffshore Ireland;

urs within the 
rlying Uragh M

sic Marl Unit 
owever, the ty

d variably cal
e of the memb

rey, micromic
ceous siltstone
, and locally g
stone bed whi
d carbonate. 

oderately high
amma ray val
r exhibits low

ystones of the
ecrease in gam

calcareous cla
lue Lias Form
in gamma ray

mation, Emy M
the top of the

eous microfau
J3a  and Palyn

w energy, inn
nd foraminife
n profuse occu

Sea and Fastne
identified in q
from the Gob

                         

; An Integrated 

Page D

Currane 
Member 

(J-7) by 
ype well 

lcareous 
ber 

caceous, 
es.  The 
grade to 
ich often 

h to high 
lues and 

w gamma 

e Uragh 
mma ray 

aystones 
mation or 
y values 
Member 

e Leanne 

unal taxa 
nological 

ner shelf 
era) and 
urrences 

et basins 
quadrant 
ban Spur 

       

Biostratigraph

D.6- 65 

Regional 
Meelagh 
upper part

Compari
(dominant

 

Roosky M

The Roos
of earliest
Glenbeg F

Rocks now
Murphy &
chosen he

Name.  A

Type sect

Referenc

Lithology
micromica
medium li

In a small

Wireline 
velocities 
ray values

Upper bo
Formation
log criteri

Lower bo
The base 
of the Ura
increase in

Thicknes
boundary 

Biostratig
may occu
DM2A2 (p

Age.  Earl

Depositio
environme
bottom w
Ainsworth

Distribut
and its ex

hic, Lithostratig

correlation. 
Formation in 
ts of the Break

ison with Eas
tly limestones

Member (N

sky Member i
t Sinemurian 
Formation and

w referred to
& Ainsworth 
ere (56/21-2) d

After Roosky L

tion.  56/21-2

e section.  63

y.  The marl
aeous, variab
ight grey, tan,

l number of w

log characte
 (claystones) 
s and slightly 

oundary.  Th
n to the marls/
ia, by a marke

oundary.  In 
of this memb
agh Member.
n sonic veloci

ss.  The memb
is an unconfo

graphic char
ur in large nu
(pars). 

ly Jurassic, ea

onal environm
ment.  Many o
waters, due to 

h, 1991). 

tion.  The mem
xtent is taken t

graphic & Seque

 The Corfad M
the Slyne Ba

kish and Blue

stern Canada
s and dolomite

ew) 

s defined here
age, in the Fa
d an underlyin

this member
(1991).  The 

displays a slig

Lough, County

: 2782.5-2802

/10-1: 2957-2

ls are light to
bly calcareous
, mudstones, w

wells (for instan

r.  This memb
are developed
increased son

he top of this 
/calcareous cl

ed decrease in 

the Fastnet B
er is denoted 
  This is refle
ity. 

ber varies in th
ormity. 

acterization. 
mbers.  Occu

arliest Sinemu

ment.  Marine
of the well se
poor water ci

mber is prove
to the current 

ence Stratigrap

Member appea
asin.  In both 
e Lias formatio

a.  The Corf
es) of the Hor

e for an upper
astnet, South C
ng Uragh Mem

r in the Fastne
type well for

ghtly thicker d

y Donegal. 

2.5m below K

2963.5m below

to medium li
s and subplat
which locally 

ance 63/10-1) t

ber exhibits a 
d midway thro

nic velocities r

unit is placed
laystones of th
gamma ray v

Basin the base 
by a downsec

ected on wire

thickness from

 Dated by os
urring within 

urian. 

e, inner shelf.
ections are ei
irculation.  Th

en to be presen
limits of thes

phic Framework

ars to be a late
the onshore 

ons (see Cox e

fad Member i
seshoe, Whale

r claystone/ma
Celtic Sea and
mber of the Cu

et Basin were
r this unit pro

development o

KB.  See Figure

w KB.  See Fig

ght grey and
ty. The gener
grade to dolom

the lowermost

serrated wire
ough the unit
reflecting the m

d at a downse
he Currane Fo
alues and an a

of the Roosk
ction lithologi
eline log criter

m 5m (63/8-1)

tracods, foram
Ostracod Zon

.  The Roosky
ther barren o
his may imply

nt in the North
e basins based

k 

eral equivalen
and offshore 
et al., 1999; M

is age equival
e and Jeanne 

arl/argillaceou
d North Celtic
urrane Format

e previously r
oposed by the
of the unit.   

e D.6. 31. 

gure D.6. 31. 

d subblocky. 
rally thinly b
mitic limeston

t part of this u

eline log motif
t. The top and
marl/argillace

ection litholo
ormation, Roo
associated inc

ky Member m
ical change fr

eria by a decre

) to a maximu

minifera and d
ne IOJ3, Fora

y Member wa
or yield impov
y a slight incr

h Celtic Sea (
d on seismic e

LOWER 

nt to the lower
Britain, this m

Morton, 2004; 

lent to the ba
d’Arc basins, 

us unit that oc
c Sea basins.  
tion.   

eferred to as 
ese authors w

 The claysto
bedded argilla
nes or marls.  

unit is absent. 

f.  The higher 
d bases of the 
eous limestone

gical change 
sky Member. 
rease in sonic

ay be marked
rom claystone
ease in gamm

um of 38m (56

dinocysts.  A n
aminiferal Zon

as deposited in
verished faun
rease in water

central part), 
extrapolation (

– MIDDL

r part of the L
member is an
Simms et al. 

asal part of th
offshore east 

ccurs within th
This unit lies

Jurassic Lias
was 56/21-1, h

ones are to m
aceous limest
 

gamma ray v
unit displays 

e sediments.  

from the mud
  This bounda

c velocity. 

d by a small lo
es to the marls
ma ray values,

6/14-1).  In th

number calcar
ne IFJ3 and P

in a marine, lo
nas indicating
r depth during

South Celtic 
(though is not

LE JURAS

Lackagh Memb
n age equivale
, 2004). 

he Iroquois F
coast Canada

he Currane Fo
s between an o

sic Marl Unit
however, the t

medium to da
ones are off 

values and slow
slightly lowe

drocks of the 
ary is taken on

ocalised uncon
s/calcareous c
, with a corre

he latter case t

reous microfa
Palynological 

ow energy, in
dysaerobic o

g this time (M

Sea and Fastn
t identified in 

SSIC 

ber of the 
ent to the 

Formation 
a.   

ormation, 
overlying 

t (J-9) by 
type well 

ark grey, 
white to 

wer sonic 
er gamma 

 Glenbeg 
n wireline 

onformity. 
claystones 
esponding 

the lower 

aunal taxa 
Subzone 

nner shelf 
or anoxic 

Murphy & 

net basins 
n quadrant 



 
               
                     
 
50 though 
62/7-1 wel

Regional c
Formation 
formations

Compariso
(dominantl

 

Uragh M

The Uragh
latest Hetta
basins.  Th

Rocks now
Murphy &
(56/21-2) d

Name.  Af

Type secti

Reference 

Lithology.
claystones 

The marls 
variably ca
generally t
micritic to 

Wireline l
ray values 
denoted by
The overal

Upper bou
Basin. The
marls/calca
gamma ray

Lower bo
limestones 
with an inc

Thickness

Biostratigr
occur in v
Palynologi

Age.  Early

Deposition
environmen

                      
                         

age equivalen
l, hence its pr

correlation.  
within the S

s of onshore an

on with East
ly limestones 

ember (New

h Member is d
angian age, w

his unit is pres

w referred to t
& Ainsworth (
displays a slig

fter Uragh Lou

ion.  56/21-2: 

section.  63/1

.  This unit co
and limestone

are light to m
alcareous and
thinly bedded
microcrystall

log character
and slower so

y the lower g
l shape compr

undary.  The
e top of this u
areous claysto
y values, in as

oundary.  Th
of the Corfad

crease in sonic

.  The membe

raphic chara
very flood ab
ical Subzones 

y Jurassic, ear

nal environm
nt.  The lower

                          
                         

nt undivided C
resence in the 

The unit app
Slyne Basin.  
nd offshore U

tern Canada.
and dolomites

w) 

defined here f
which occurs 
ent between a

this member i
1991).  The t
htly thicker d

ugh, County K

2802.5-2857m

10-1: 2963.5-2

omprises two 
es.  In a small

medium light g
d subplaty. Th
d limestones 
ine, which loc

r.  This unit c
onic velocities
amma ray va
rises both wai

e top of the C
unit is denoted
ones of the U
sociation with

he base of th
d Member.  T
c velocity. 

er varies in thi

acterization.  
bundances.  O

DM2A2 (par

rliest Sinemuri

ment.  Marine
r part of the U

                         
                          

Currane Form
Goban Spur B

pears to be a l
This member

UK (see Cox et

.  The Roosk
s) of the Hors

for a cyclic co
within the C

an overlying R

in the Fastnet
type well for 
evelopment o

Kerry. 

m below KB. 

2984m below 

distinct sedim
l number of w

rey and subbl
hese latter sed
and argillaceo
cally grading t

omprises a cy
s reflect the c
lues and incr
isted and bow 

Corfad Memb
d by a downw
Uragh Membe
h a correspond

his member is
This is reflect

ickness from 2

Dated by ostr
Occurring wit
rs) to DM2A1

ian-latest Hett

e, inner shelf
Uragh Member

                         
                

Th

mation is prese
Basin is uncer

lateral equiva
r is an age e
t al., 1999; Mo

ky Member is
eshoe, Whale 

ouplet compri
Currane Forma
Roosky Memb

t Basin were 
this unit prop
f the unit.   

 See Figure D

KB.  See Fig

mentary cycle
wells (for instan

locky, wherea
diments local
ous limestone
to dolomitic li

yclic couplet, 
claystones dev
eased sonic v
shaped wireli

er may be m
ward lithologic
er.  On wireli
ding increase i

s indicated b
ted on wirelin

27.5m (56/22-

racods, forami
thin Ostracod
 (pars). 

tangian. 

f.  This mem
r yields very r

                         

he Standard Stra

ent).  It is abs
rtain.   

alent to the lo
equivalent to t
orton, 2004; S

 age equivale
and Jeanne d

ising a claysto
ation in the F
ber and an und

previously re
posed by thes

D.6. 31. 

gure D.6. 31. 

es, dominated 
nce 63/10-1) p

as the clayston
lly grade to m
es are off wh
imestones.   

exhibiting a 
veloped midw
velocities indi
ine log motifs

marked by a sm
cal change fro
ine log criteri
in sonic veloc

by a downwa
ne log criteria 

-1) to a maxim

inifera and din
d Subzone IO

mber was laid
rich and mode

                          

atigraphic Nom

sent through u

ower part of th
the upper par

Simms et al., 2

ent to the low
d’Arc basins, o

one/marl dom
Fastnet, South
derlying Corfa

ferred to as J
se authors wa

by marls, wi
part or all of t

nes are to med
medium light 
hite to mediu

serrated wirel
ay, while the 
icate the marl
s. 

mall localised
om the claysto
ia, this bound

city. 

ard lithologica
as a decrease

mum of 107.5m

nocysts.  A nu
OJ3b, Foramin

d down in a
erately diverse

                         

menclature of off

unconformity 

he Arroo Mem
rts of the Bre
2004). 

wer part of the
offshore east c

minated unit of
h Celtic Sea a
ad Member.   

Jurassic Liassi
as 56/21-1, ho

ith interbedde
he upper cycl

dium to dark g
grey argillac

um light grey

line log motif
top and bases

l/argillaceous 

d unconformit
ones of the Ro
dary is indica

al change fro
e in gamma r

m (49/29-1). 

umber calcare
niferal Subzo

a marine, low
e micro- and m

                         

ffshore Ireland;

from the Gob

mber of the M
eakish and Bl

e Iroquois Fo
coast Canada.

f earliest Sine
and North Ce

ic Marl Unit 
owever, the ty

d variably cal
e is absent. 

grey, micromic
ceous siltstone
, tan, mudsto

f.  The higher
s of each the c
limestone sed

ty, within the
oosky Membe
ated by a dec

om claystones
ray values, co

eous microfau
one IFJ3b (pa

w energy, inn
macrofaunas im

                         

; An Integrated 

Page D

ban Spur 

Meelagh 
lue Lias 

ormation 
  

emurian-
eltic Sea 

(J-8) by 
ype well 

lcareous 

caceous, 
es.  The 
one, and 

r gamma 
couplets 
diments.  

e Fastnet 
er to the 

crease in 

s to the 
oinciding 

unal taxa 
ars) and 

ner shelf 
mplying 

       

Biostratigraph

D.6- 66 

well oxyg
dysaerobi
time (Mur

Distribut
and its ex
50 though
62/7-1 we

Regional 
Meelagh 
upper part

Compari
(dominant

 

hic, Lithostratig

genated bottom
ic or anoxic c
rphy & Ainsw

tion.  The mem
xtent is taken t
h age equivale
ell, hence its p

correlation. 
Formation in 
ts of the Break

ison with Ea
tly limestones

graphic & Seque

m waters, wh
onditions due

worth, 1991). 

mber is prove
to the current 
ent undivided 
presence in the

  The Uragh M
the Slyne Ba

kish and Blue

stern Canad
s and dolomite

ence Stratigrap

hile upper par
e to poor wate

en to be presen
limits of thes

d Currane Form
e Goban Spur 

Member appea
asin.  In both 
e Lias formatio

a.  The Urag
es) of the Hor

phic Framework

rt of this mem
er circulation. 

nt in the North
e basins based
mation is pres
Basin is unce

ars to be a late
the onshore 

ons (see Cox e

gh Member is
seshoe, Whale

k 

mber is either
 This may su

h Celtic Sea (
d on seismic e
sent).  It is ab
ertain.   

eral equivalen
and offshore 
et al., 1999; M

s age equival
e and Jeanne 

LOWER 

r barren or yi
uggest a slight

central part), 
extrapolation (
bsent through 

nt to the upper
Britain, this m

Morton, 2004; 

ent to the low
d’Arc basins, 

– MIDDL

ields impover
t increase in w

South Celtic 
(though is not
unconformity

r part of the L
member is an
Simms et al.,

wer part of th
offshore east 

LE JURAS

ished faunas 
water depth du

Sea and Fastn
t identified in 

y from the Go

ackagh Memb
n age equivale
, 2004). 

he Iroquois F
coast Canada

SSIC 

implying 
uring this 

net basins 
n quadrant 
oban Spur 

ber of the 
ent to the 

Formation 
a.   



 
               
                     
 

Figure D.6

                      
                         

6. 32.  Curran

                          
                         

ne Formation 

                         
                          

source rock c

                         
                

Th

characteristic

                         

he Standard Stra

cs, offshore Ir

                          

atigraphic Nom

reland.

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 67 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

DUN CAA

The Dun C
Bearreraig 
was named
as the Dun
Group, Har

The Bearre
Toarcian a
properly as
Ireland the
the type are

As discuss
proposals 
lithostratig
the formati
basins. 

Reference 
2092m belo

Lithology.
medium to
to argillace
microcryst

Wireline l
sonic veloc
log profiles

Upper bou
claystones 
criteria this

Lower bou
to the dark
This chang
decrease in

Subdivisio

Thickness

Biostratigr
good.  Occ
(pars). 

Age.  Midd

Deposition
were depos
microfauna

Distributio
Porcupine 

                      
                         

AN SHALE F

Caan Shale wa
Bay where it 

d after Dun Ca
n Caan Shale 
rrier Formatio

eraig Sandston
age in its type
s belonging to
e Dun Caan Sh
ea. 

sed above, th
of previous 

graphic nomen
ion extends a

sections in o
ow KB.  See F

.  This unit i
o dark grey, m
eous siltstone
alline, and gen

og character
cities.  The ga
s vary from su

undary.  The
of the Harrier

s boundary is 

undary.  The 
k grey or greyi
ge is expresse
n sonic velocit

on.  No subdiv

.  The thickne

raphic chara
curring within

dle-Early Jura

nal environm
sited in a low
as recovered f

on.  The form
Basin and Er

                          
                         

FORMATION

as first descri
attains a thick

aan, a distinct
Member, of 

on,  Dunnock M

ne Formation 
e area (Morto
o the Lias Gro
hale Formatio

he Dun Caan 
authors (True

nclature into w
also into the E

offshore Irela
Figure D.6. 33

is dominated 
micromicaeous

s and siltston
nerally well in

r.  This format
amma ray and
ubparallel gam

e upper bound
r Formation, D
taken at an in

lower bounda
ish black, poo
ed on wireline
ty. 

vision is recog

ess of the form

acterization.  D
n Ostracod Su

assic, intra Ear

ment.  Marine,
w energy, mari
from the forma

mation is prove
rris Basin is u

                         
                          

N 

ibed by Morto
kness of 12m 
tive flat-toppe
the Bearrerai

Member and t

falls largely 
on & Hudson,
oup, to which 
on has an exte

Shale Forma
eblood & M

western offsho
Erris and Porc

nd.  18/20-1: 
3. 

by claystone
s, with rare ca
nes.  The thin
ndurated.   

tion exhibits a
d sonic velocit
mma ray and s

dary is taken a
Dunnock Mem

ncrease in gam

ary is denoted
orly calcareous
e log criteria 

gnised.  

mation varies f

Dated by ostr
ubzone IJO9b,

rly Aalenian-L

, inner shelf.  
ine, inner she
ation. 

en to be prese
uncertain due 

                         
                

Th

on (1965), fro
(though the b

ed hill on the I
ig Sandstone 
the underlying

in the Middle
, 1995).  In t
it is transferre

ended stratigra

ation name is
Morton, 1991; 

ore Ireland are
cupine basins,

2556-2651m 

s, with locali
arbonaceous sp
ly bedded lim

a finely serrat
ty log spikes 

sonic velocitie

at a downsect
mber, to the m

mma ray values

d by a downw
s, subfissile, c
as a slight inc

from 21m (27/

acods, forami
, Foraminifera

Late Toarcian

The dominan
lf environmen

ent in the Slyn
to lack of w

                         

he Standard Stra

om the Isle of
base of the uni
Isle of Raasay
Formation.  

g Whitby Mud

e Jurassic seri
the current of
ed, and it is al
aphic range (in

s applied to 
Trueblood, 

ea, for exampl
, though it ha

below KB.  2

ised thin lime
pecks, and va

mestones are l

ted wireline lo
reflect well in

es curves to sli

tion lithologic
mudrocks of th
s, in associatio

ard lithologic
claystones of t
crease in the 

/4-1Z) to a ma

inifera and din
al Zone IJF9 

.   

ntly argillaceo
nt.  Well oxyg

ne Basin on th
well penetratio

                          

atigraphic Nom

f Skye, wester
it is not expos

y.  Morton & H
The formatio
dstone Format

es, but the Du
ffshore Ireland
lso elevated he
ntra Early Aa

western offsh
1992) to ext
le the Slyne B
as not yet bee

27/4-1: 887.5-9

estone beds a
ariably calcare
light grey to l

og motif, with
ndurated lime
ight funnel sh

cal change fro
he Dun Caan 
on with a decr

al change from
the Whitby M
gamma ray v

aximum of 95

nocysts.  Calca
and Palynolo

ous sediments 
genated condi

he basis of we
ns in these ar

                         

menclature of off

rn Scotland, w
sed at this loc
Hudson (1995

on lies betwee
tion, Derg Me

un Caan Shal
d study, the u
ere to formati

alenian-Late T

hore Ireland 
end western 

Basin.  It is con
en penetrated 

935m below K

and stringers. 
eous.  Locally
light brown, m

h high gamma
estone beds/str
haped log moti

om the interbe
Shale Format

rease in sonic 

m medium to 
Mudstone Form
values, with a

5m (18/20-1). 

areous microf
gical Subzone

of the Dun C
itions are sugg

ell penetration
reas, however

                         

ffshore Ireland;

with a type se
ality).  The fo
5) referred to 
en the overlyi
ember.   

e Member is 
unit is regarde
ional status.  O

Toarcian) comp

basins follow
Scotland, He

nsidered poss
in any wells 

KB.  27/13-1A

 The claysto
y the claystone
mudstone, mi

a ray values a
ringers.  The 
ifs. 

edded limesto
tion.  On wire
velocity. 

dark grey cla
mation, Derg M
a correspondin

fossil recovery
es DM3C to D

Caan Shale Fo
gested by the 

ns.  Its presenc
r, the formati

                         

; An Integrated 

Page D

ection at 
ormation 
this unit 
ing Kite 

of latest 
ed more 
Offshore 

mpared to 

wing the 
ebridean 
sible that 
in these 

A: 2000-

ones are 
es grade 
icritic to 

and slow 
wireline 

ones and 
eline log 

aystones, 
Member.  
ng slight 

y is very 
DM3D2 

ormation 
 profuse 

ce in the 
on most 

       

Biostratigraph

D.6- 68 

likely exte
Group sei

Regional 
distributio
formation
and North
Limestone
Morton, 2

Source ro
intervals i
a heterog
kerogen c
with the T

No equiva

Compari
Formation

hic, Lithostratig

ends into thes
ismic horizons

correlation. 
on is consider
n is a lateral eq
h Celtic Sea b
e Member, B

2004; Simms e

ock character
in wells in the

genous keroge
composition, f
Type III sampl

alent source ro

ison with Eas
n (claystones

graphic & Seque

se basins give
s (Upper Sinem

 The Dun Caa
red to extend
quivalent to th
basins. The D
eacon Limest
et al. , 2004).

risation.  Data
e Slyne Basin,
en compositio
for example in
les being gas p

ock was identi

stern Canada
s) of the Ca

ence Stratigrap

en that the Lia
emurian, Top M

an Shale Form
d to the west 
he Tacumshin 
Dun Caan Sha
tone Formatio

ta availability 
, for example 

on varying fro
n well 19/11-1
prone, wherea

tified by in pro

a.  The Dun C
arson, Horse

phic Framework

as Group is pr
Meelagh) in th

mation was ori
of offshore I
Formation an

ale Formation
on and Bridpo

for the Dun C
the 27/13-1A

om Type III, 
1A.  Like the k
as the more Ty

oject IS16/01 

Caan Shale Fo
eshoe, Whale

k 

roven in the b
he Porcupine 

iginally define
Ireland (Trueb
nd upper part o
n is a lateral 
ort Sand Form

Caan Shale Fo
A well (Figure

 especially in
kerogen comp
ype II sample

(BeicipFranla

ormation is ag
e and Jeanne

LOWER 

basin, and the 
Basin.   

ed in the Hebr
blood & Mor
of the Whitby
equivalent to 

mation in south

ormation is lim
e D.6. 34, Fig
n wells 27/4-
position, the so
s show some o

ab, 2017).  

ge equivalent 
e d’Arc bas

– MIDDL

interpretation

rides Basin, w
rton, 1991; Tr
y Mudstone Fo

the upper pa
hern England

mited but inclu
gure D.6. 56).
1 and 27/4-1
ource rock po
oil generative

t to the middl
sins, offshore

LE JURAS

n of possible i

western Scotlan
rueblood, 199
ormation of th
art of the Eyp

(see Cox et a

udes some org
 The formatio
Z, to a more

otential is also 
e potential.  

e part of the 
e east coast 

SSIC 

intra Lias 

nd and its 
92).  The 
he Fastnet 
pe Mouth 
al., 1999; 

ganic-rich 
on shows 

e Type II 
o variable, 

Downing 
Canada.



 
               
                     
 

Figure D.6

                      
                         

6. 33.  Dun Ca

                          
                         

aan Shale Fo

                         
                          

ormation type 

                         
                

Th

and referenc

                         

he Standard Stra

e wells with lo

                          

atigraphic Nom

ocation and d

                         

menclature of off

distribution m

                         

ffshore Ireland;

map. 

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 69 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 34.  Dun Ca

                          
                         

aan Shale Fo

                         
                          

ormation sour

                         
                

Th

rce rock chara

                         

he Standard Stra

acteristics, off

                          

atigraphic Nom

ffshore Ireland

                         

menclature of off

d. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 70 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

GILL FOR

The Gill F
northern pa
represents 
marine Lea
Curagh For

In the Irish
Upper Sine
log correla
basins.  Th
as are seve
section to t
the type we

Name.  Af

Type secti

Reference 

Lithology.
mudrocks 
calcareous 
cryptocryst

Wireline l
velocities 
dominantly

Upper bou
downsectio
mudrocks o
correspond

Lower bou
claystones 
decrease in

Subdivisio

Thickness
upper boun
where both

Biostratigr
dinocyst re
Foraminife

Age.  Early

                  

 
2 Note that n
al., 1999).  
atypical of a

                      
                         

RMATION (

Formation is h
art of the Nor
a claystone d

ane Formation
rmation.   

h offshore we
emurian sedim
ations.  More 
he Llanbedr (M
eral other well
the median lin
ell.  A correla

fter Lough Gil

ion.  UK 103/2

section.  50/1

.  This format
comprise me
claystones.  

talline, soft to

log characte
than the ove

y mudrock lith

undary.  The
on lithological
of the Gill Fo

ding increase i

undary.  The
of the Caragh

n sonic velocit

on.  No subdiv

.  This format
ndary is an un
h the upper an

raphic chara
ecovery varie
eral Zone IFJ2

y Jurassic, He

                     

no lithostratigra
The succession

any known onsh

                          
                         

NEW) 

here defined 
th Celtic Sea 
dominated lat
n to the south 

ells, the forma
ments (Glenbe
complete sect

Mochras Farm
ls from this a
ne is UK 103/
tion of the 50/

ll, located mai

2-1: 893-927m

10-1: 1868.5-

tion is domin
edium to dark

Stringers of 
o well indurate

r.  This form
erlying and u
hologies.  Loc

e top of the G
l change from

ormation.  Thi
in sonic veloc

e lower bound
h Formation.  
ty. 

vision is recog

tion is only re
nconformity. 
d lower bound

acterization. 
s from poor t

2 and Palynolo

ttangian.  

                    

aphic units hav
n in this boreho
hore Lower Jura

                         
                          

for a marine
Basin and the

teral equivalen
of the area.  T

ation is incom
eg Formation)
tions of the fo

m) Borehole (o
area (see data 
/2-1, located i
/10-1 and UK

inly in County

m below KB.  

1895m below 

ated by mudr
k grey, micro
f limestone, li
ed, are present

mation is dist
underlying se
calised gamma

Gill Formation
m the marls an
is change is in
ity.   

dary displays a
This is reflect

gnised.  

ecorded in one
 However, it 
daries are con

 Dated by o
to good throu
ogical Subzon

ve been formall
ole is dominated
assic section in

                         
                

Th

, dominantly 
e UK sector S
nt of the mar
This unit lies 

mplete, as in th
) and the Gill 
ormation are p
onshore west W
in Tappin et a
in the UK par

K 103/2-1 well

y Sligo. 

See Figure D

KB.  See Fig

rocks, with su
omicaceous, r
ight to mediu
t throughout th

tinguished by
diments.  Th
a ray and soni

n may be mark
nd calcareous 
ndicated on w

a downward l
ted on wirelin

e Irish well (5
is also seen 

nformable with

ostracods, for
ughout the for
ne DM2A1. 

ly defined in th
d by claystone 

n Britain.  

                         

he Standard Stra

claystone un
t George’s Ch
rine Blue Lia
between the o

he 50/10-1 we
Formation, as
present in the
Wales, UK) su
al., 1994).  T
rt of the North
ls, over the rel

D.6. 35. 

gure D.6. 35. 

ubsidiary thin 
rare carbonac
um grey, ligh
he unit. 

y its slightly 
he wireline lo
c velocity spik

ked by an unc
claystones of

wireline log cr

lithological ch
ne log criteria 

50/10-1) wher
in UK well 1
h the overlyin

raminifera and
rmation.  Occ

he Lower Jurass
deposition thro

                          

atigraphic Nom

nit, of Hettang
hannel and Ca
as Formation 
overlying Cur

ell, as it is cu
s indicated by

e UK sector o
uccession app
he nearest app
h Celtic Sea B
levant interval

interbedded l
ceous specks, 
ht olive grey

lower gamm
og curves ar
kes reflect lim

conformity.  T
f the Currane 
riteria by a de

hange from va
by an increas

re it achieves 
03/2-1 where
g and underly

d rare dinocy
curring within

sic of the Llanb
oughout the Lo

                         

menclature of off

gian age, that
ardigan Bay b
and of the no

rrane Formatio

ut by an uncon
y biostratigrap
f the Celtic S

pears to be a g
parently strati

Basin, which i
l, is shown in 

limestone bed
locally silty

, light brown

ma ray values 
e slightly ser

mestone beds/s

The upper bo
Formation, C
ecrease in gam

ariably calcare
se in gamma r

a thickness of
e it achieves a
ying formation

ysts.  Calcare
n Ostracod Zo

bedr (Mochras F
wer Jurassic su

                         

ffshore Ireland;

t is developed
basins.  The fo
on-marine to 
on and the und

nformity betw
phic data and 
Sea and Cardig
good example 
igraphically c
is therefore ch
Figure D.6. 3

ds and stringe
y, marls and 
n, mudstone, 

and increase
rrated, reflect
stringers. 

oundary is pla
orfad Membe

mma ray value

eous mudrock
ay values and

f 26.5m, altho
a thickness of
ns. 

eous microfo
one Equivalen

Farm) Borehole
uccession and a

                         

; An Integrated 

Page D

d in the 
ormation 
shallow 
derlying 

ween the 
wireline 
gan Bay 
of this2, 

complete 
hosen as 
36. 

ers.  The 
variably 
micritic 

ed sonic 
ting the 

aced at a 
er, to the 
es and a 

ks to the 
d a slight 

ough the 
f 34.1m, 

ossil and 
nt IOJ2, 

e (Cox et 
as such is 

       

Biostratigraph

D.6- 71 

Depositio
bottomed,
varied fro

Distribut
50/10-1 an
Basin (UK

Well 42/1
Sinemuria
underlying

Seismic e

Regional 
and Lean
Formation
lateral equ
northwest
Morton, 2

The Gill 
Northern 

Compari
(dominant
Jeanne d’A

hic, Lithostratig

onal environm
, marine shelf

om well oxyge

tion.  The for
and UK 103/2
K).  

17-1A in the C
an age, howev
g formations i

expression.  T

correlation. 
ne formations 
n equates to th
uivalent to the
t Scotland the
2004; Simms e

Formation as
Ireland, into w

ison with Ea
tly limestones
Arc basins, of

graphic & Seque

ment.  Marin
fal, environme
enated, denote

rmation is pro
-1.  The form

Central Irish S
ver, the wireli
in this well, w

The formation 

 The Gill For
in the North 

he lower and 
e lower and m
e lower and m
et al., 2004). 

 recognised o
which all the L

stern Canad
s and dolomit
ffshore east co

ence Stratigrap

ne, inner to o
ent.  The abs

ed by the abun

oven by two w
mation is likely

Sea Basin appe
ine log signat

where the secti

cannot be res

rmation as de
Celtic Sea, S
middle sectio

middle parts o
middle parts o

offshore Irelan
Lower Jurassi

da.  The Gill 
tes) and the A
oast Canada.  

phic Framework

outer shelf.  
ence of clasti

ndant microfau

wells in the n
y to extend in

ears to contain
tures do not re
ion is allocate

olved on the a

eveloped in th
South Celtic 
ons of the Blu
f the Meelagh

of the Breakish

nd correlates 
c rocks in the 

Formation is
Argo Formatio

k 

The Gill For
ics suggests a 
unas to dysaer

northern part 
nto the St Geo

n a section sim
eadily allow t

ed to the undiv

available seism

he northern N
Sea, Fastnet 

ue Lias Forma
h Formation i
sh Formation 

with the low
e province are 

s age equivale
on (dominant

LOWER 

rmation was d
subdued topo

robic, suggest

of the North 
orge’s Channe

milar to the Gi
the separation
vided Caragh-

mic data.   

orth Celtic Se
and Goban S

ation (Cox et 
n the Porcupi
is laterally eq

wer part of the
placed (see M

ent to the low
ly halites) of 

– MIDDL

deposited in 
ography.  Bot
ted by the rest

Celtic Sea B
el Basin (UK) 

Gill Formation,
n of the Gill f
Currane form

ea Basin corre
Spur basins.  
al., 2004).  T

ine, Slyne and
quivalent to th

e Waterloo M
Mitchell, 2004

wer part of th
f the Carson, H

LE JURAS

a low energy
ttom waters c
ricted microfa

Basin, Ireland 
and the Card

, of Hettangian
from the overl

mations.  

elates to the B
Onshore UK,

The Gill Forma
d Erris basins,
he Gill Forma

Mudstone Form
). 

he Iroquois F
Horseshoe, W

SSIC 

y, muddy 
conditions 
aunas. 

and UK, 
digan Bay 

an-earliest 
lying and 

Blue Lias 
, the Gill 

mation is a 
, while in 
ation (see 

mation in 

Formation 
Whale and 



 
               
                     
 
 

 

Figure D.6

 

 

                      
                         

6. 35.  Gill Fo

                          
                         

ormation type 

                         
                          

and referenc

                         
                

Th

ce wells, with l

                         

he Standard Stra

location and d

                          

atigraphic Nom

distribution m

                         

menclature of off

map. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

 

       

Biostratigraph

D.6- 72 

 

Figure D
sequences

GLENBE

The Glenb
developed

Group

LI
A

S
P

E
NA

RT
H

M
ER

C
IA

 M
U

DS
TO

NE

hic, Lithostratig

D.6. 36.  UK 1
s. 

EG FORMAT

nbeg Formatio
d in the Goba

0 API
GR

Formation

F

PA
BA

Y 
SH

AL
E

F

G
LE

N
B

EG
G

IL
L

C
AR

A
G

H

LILSTOCK

WESTB UR Y

BLUE
ANCHOR

C
RA

N
N

Ó
G

Member

LO
U

G
H

B
A

U
N

SA
N

D
ST

O
N

E

LANGPORT

COTHAM

49

graphic & Seque

103/2-1 type w

TION (NEW)

on is here defi
an Spur, Fastn

50/10-1
Depth
MD (ft)

5800

5900

6000

6100

6200

6300

6400

140150

Depth
MD (m)

1800

1900

Lithology

50

41

50/10-1

UK 1

ence Stratigrap

well for Gill 

) 

fined for a ma
net, North Ce

PENARTH GP

Sequence

F

J16

F

J12

J6

J2

J1

40µs/ft
DT

51

42

03/2-1

0 10 20 30

km

PENARTH GP

phic Framework

Formation, c

arine clayston
eltic Sea and 

J6

CARAG
H FM

M
ERCIA M

UDSTO

GILL FM

GLENBE

CURRANE

J4

J6

CARAG
H FM

M
ERCIA M

UDSTO

GILL FM

GLENBE

CURRANE

J4

k 

correlated wit

ne-sandstone s
South Celtic 

6

FM
TONE GP

M

EG FM

NE FM

4

J2

6

FM
TONE GP

M

EG FM

NE FM

4

J2

LOWER 

th Ireland ref

succession, of
Sea basins.  

Member

C
HO

U
G

H
SA

ND
ST

O
NE

Group

EA
G

LE
LI

A
S

M
ER

C
IA

M
U

D
ST

O
N

E

Formation

SP
A

R
R

O
W

H
A

W
K

-M
ER

LI
N

-P
ER

EG
R

IN
E

G
LE

N
B

EG
C

UR
R

A
NE

G
IL

L
CA

RA
G

H

BLUE
ANCHOR

C
RA

N
N

Ó
G

– MIDDL

ference well 

f Late-Early S
This formatio

UK 103
r Depth

MD (ft

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

0 100API
GR

Depth
MD (m)

600

700

800

900

LE JURAS

50/10-1, also 

Sinemurian ag
on occurs bet

3/2-1
h
t)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Lithology 

140 40µs/ft
DT

Seq

J

J

J

J

SSIC 

 

showing 

ge, that is 
tween the 

uence

J6

J4

J3

J2



 
               
                     
 
overlying P

The forma
scheme of 
valid subdi
are applied
Basin.  The
type well f

Two new m
Member lo

Name.  Af

Type secti

Reference 
below KB.

Lithology.
are present
North Celti

The claysto
locally silty
medium da
light brow
number of
argillaceou
50/2 and 4

A localised

The Gara S
generally v
specks/deb
association

Wireline l
high gamm
shaped and
the formati

The arenac
interbedded
motifs, wit
(Ewins & S
subblocky 

Upper bou
Celtic Sea 
Formation,
wireline lo
and also th
medium to
mudrocks o
in gamma 

                      
                         

Pabay Shale F

ation was form
five lithostra

ivisions but w
d in the curren
e type log of 

for the Gara Sa

members are 
ocated in the n

fter Lough Gle

ion.  63/4-1: 7

sections.  49
  62/7-1: 4599

.  This formati
t; the Gara San
ic Sea Basin. 

ones are medi
y or sandy, lo
ark grey, local

wnish grey, mu
f off white, l
us, non to calc
1/30 block we

d dolomite uni

Sandstone and
very fine to fin
bris, locally b
n with thin lim

log character
ma ray values 
d low bow sha
ion.  These are

ceous member
d sandstone, s
th up to six co
Shannon, 199
wireline log m

undary.  The
Basin, the top
, to the more

og criteria by a
he southern pa
o dark grey c
or the sandsto
ray values an

                          
                         

Formation and

merly known 
atigraphic unit
were not origin
nt scheme.  In
63/10-1 defin
andstone Mem

proposed; the
northern North

enbeg, County

794.5-1067m b

9/9-1: 2942-2
9.5-4633m be

ion is dominat
ndstone Mem
 

ium to dark gr
ocally pyritic,
lly argillaceou
udstone to w
ight brown, l
careous, sands
ells.  Calcite v

it is present m

d Loughbaun 
ne grained, m
bioclastic (sh

mestone stringe

r.  The mudro
and moderate

aped log profi
e envisaged to

rs of the Glen
siltstone and 
omplete cycle
5).  In the 50/
motifs. 

e top of the fo
p of this forma
e non-calcareo
a decrease in 
art of the Nort
claystones of 
ones of the Gl
nd a coinciden

                         
                          

d the underlyin

as the Liassic
ts spanning th
nally named i

n addition, the
ned for the Lia
mber, of the G

e Gara Sands
h Celtic Sea B

y Cork.  

below KB.  Se

816m (T.D.) 
low KB.  See 

ted by claysto
mber in the Fas

rey, greyish b
, non to sligh
us, and variab
ackestone, lo
light grey, ve
stone stringer

veins are noted

midway throug

Sandstone me
moderately we

ell debris), n
ers are also pr

ocks of the ov
ely low sonic 

files.  A numb
o represent org

nbeg Formati
claystone lith

es have been r
/3 block the to

ormation may
ation is placed
ous, claystone
gamma ray v
th Celtic Sea 
the Pabay Sh

lenbeg Format
nt decrease in 

                         
                

Th

ng Curanne Fo

c Sandstone U
he Lower to l
in accordance
e use of the fo
assic Sandston

Glenbeg Forma

tone Member
Basin 

ee Figure D.6

below KB.  4
Figure D.6. 3

ones and siltsto
stnet Basin and

lack, micromi
htly calcareous
bly calcareous
cally silty or 
ery fine to fi
s are also pre
d in some of th

gh this formati

embers are do
ll to well sort

non to calcar
resent.  These 

verall Glenbeg
 velocities va

ber of high ga
ganic-rich clay

on are charac
hologies.  The
recognised in 
opmost thick c

y be marked b
d at downsecti
es and siltston

values and a co
Basin, this bo

hale Formatio
tion.  On wire
sonic velocity

                         

he Standard Stra

ormation.   

Unit (J-10) (M
lower Middle 
e with the stra
ormation is he
ne Unit of Mu
ation, in the cu

r located in th

6. 37. 

49/11-1: 3181
37. 

ones, with loc
d the Lougbau

icaceous, with
s, which grad
s.  The interbe

sandy, micri
ine grained, w
sent.  These a
he sections. 

ion in the 62/7

ominated by w
ted, subangula
reous, sandsto
are very simi

g Formation p
alues.  The arg
mma ray/low 
ystone beds. 

cterised by hig
e sandstones e
the Gara San

clean sandston

by an unconfo
ion lithologica
nes of the G
orresponding 
oundary is rec
on, to either t
eline log criter
y where the b

                          

atigraphic Nom

Murphy & Ai
Jurassic of th

atigraphic cod
ere extended n
urphy & Ains
urrent scheme

he Fastnet Ba

1.5-3529.5m b

calised limesto
un Sandstone 

h rare carbona
de to siltstone
edded limesto
itic to microc
well sorted, s
arenaceous un

7-1 well. 

white to very p
ar to subround
ones.  Thick 
lar to those de

possess finely 
gillaceous suc
sonic velocit

ghly serrated 
exhibit boxcar
dstone Memb
ne of the Loug

ormity.  In the
al change from
lenbeg Forma
increase in so

cognised by d
the non-calca
ria, this chang

boundary is a 

                         

menclature of off

insworth, 199
he Fastnet Ba

de guidelines, 
northwards to
worth (1991) 

e.  

asin and the L

below KB.  5

one beds.  Tw
Member in th

aceous specks
s.  The siltsto
nes are light t

crystalline, an
subangular to
nits are more p

pale orange, l
ded, rare to co

claystone an
escribed abov

serrated, mod
ccessions ofte
ty claystones a

wireline log 
r, fining up a

ber from core 
ghbaun Sands

e central and 
m the clayston
ation. This ch
onic velocity. 

downward lith
areous, dark g
ge is reflected
mudrock/mud

                         

ffshore Ireland;

1), part of an
asin.  These u
therefore new

o the North Ce
is also utilise

Loughbaun Sa

7/2-1: 3168.5

wo sandstone m
he northern pa

, locally organ
ones are light
to medium da

nd well indura
o subrounded,
prevalent in t

light to mediu
ommon carbo
nd siltstone b
e. 

derately high 
en exhibit both
are recognised

motifs, reflec
and coarsening

and wireline 
stone Member

northern part
nes of the Paba
hange is refle
 In the Fastn

hological chan
grey to greyis
d either by an 
drock contact,

                         

; An Integrated 

Page D

n overall 
units are 
w names 
eltic Sea 
ed as the 

andstone 

5-3475m 

members 
art of the 

nic-rich, 
t grey to 
ark grey, 
ated.  A 
, locally 
the 49/9, 

um grey, 
onaceous 
beds, in 

to local 
h funnel 
d within 

cting the 
g up log 
log data 

r possess 

ts of the 
ay Shale 
ected on 

net Basin 
nge from 
sh black 
increase 
, or by a 

       

Biostratigraph

D.6- 73 

marked d
mudrock/

Lower bo
marls/calc
gamma ra

Subdivisi

Thicknes

Biostratig
the clayst
calcareou
and Palyn

Age.  Earl

Depositio
Formation
(absence o
to well o
members 
Basin resp

The Gara 
the west, 
1981; Na
coarsening
as barren 
the other 
medium g
carbonace
a deltaic 
claystones
(Ewins &
to a low ly

The Loug
and macro
from the 
deposition
coalescing
northeast-
northwest

Distribut
and Goba
Celtic Pla

Seismic e
South Cel
however, 

Regional 
Hollywoo
equivalen

hic, Lithostratig

decrease in 
/sandstone con

oundary.  Th
careous clayst
ay values and 

ion.  Two san

ss.  The forma

graphic char
tone dominat

us microfaunal
nological Subz

ly Jurassic, La

onal environm
n were depos
of microfauna

oxygenated (c
(Gara Sandst

pectively were

Sandstone M
southwest an

aylor & Shan
ng upwards cy

dark grey to b
mudrock un

grained sands
eous debris.  T
setting, throu

s  are envisag
& Shannon, 199

ying source ar

ghbaun Sandst
ofaunas (shell
50/3-1 well, 

n for the san
g shelf sand r
-southwest dir
t of the basin.

tion.  The form
an Spur basin
atform betwee

expression.  T
ltic Sea basins
it is a somewh

correlation. 
od members) 
nt to uppermo

graphic & Seque

gamma ray 
ntact. 

he base of this
tones of the C
an associated 

dstone membe

tion varies in 

acterization. 
ed sections is
l recovery is g
zones DM2C3

ate-Early Sine

ment.  Marin
ited in a mar

as through dys
common micr
tone and Loug
e deposited in

Member was la
nd southeast o
nnon, 1982; M
cles and thinn
black laminat
its are biotur
stones exhibi
These have be
ugh to distrib
ed to have be
95).   The pre
rea, with the p

tone Member 
l and echinode
show burrow

nds (Kessler &
ridges, formed
rection, subpa

mation is prov
s.  Its deposit
n the Fastnet a

The Top Sinem
s, which ties t
hat weak, low

 This format
and the Inag

ost part of the

ence Stratigrap

values, coin

s member is g
Currane Form
increase in so

ers are recogn

thickness from

 Dated by ost
s poor to mo
generally good
3 to DM2A2.

emurian. 

ne, inner to ou
rine, low ener
saerobic (com
ro- and macro
ghbaun Sands

n low to high e

aid down mai
of the Fastnet
Murphy & A
ner fining upw
tes, with depo
rbated and yi
it rippled bed
een interpreted
butary channe
een laid down 
esence of large
palynomorphs

was deposited
erm debris) in

wing, wavy be
& Sachs, 199
d during storm
arallel to the N

ven to be pre
tional extent 
and Goban Sp

murian (Top G
to the top of t

w amplitude ev

tion is a later
gh Formation
e Blue Lias F

phic Framework

ciding with 

generally place
mation.  This 
onic velocity. 

nised, the Gara

m 160.5m (63

tracods, foram
oderate.  In th
d.  Occurring 

uter shelf.  Th
rgy, inner to 

mmon opportun
ofaunas (shel
stone member
energy, inner s

nly as delta f
t Basin with a

Ainsworth, 19
wards cycles (E
osition in a low
eld microfaun

dding, cross-b
d as  delta fron
el fill deposit
due to the em

e numbers of m
 washed into a

d in an inner s
ndicates gener
edding, cross 
95). Kessler 
m driven geo
North Celtic S

sent by well p
is generally t

pur basins on t

Glenbeg) seism
the formation.
vent.  It has al

ral equivalent
in the Slyne

Formation and

k 

an increase 

ed at a downs
is expressed 

a Sandstone M

3/8-1) to a max

minifera and d
hose sections
within Ostrac

he main argil
outer shelf e

nistic foramin
ll, gastropod 
rs) located in 
shelfal, condit

fringe deposits
a clear north-

991).  Core d
Ewins & Shan
w energy mar
nas indicating
bedding, rare 
nt/slope sedim
ts (Ewins & 

mergence of th
miospores and
a low energy 

shelf marine e
rally well oxyg
bedding and 
& Sachs (19
strophic and 

Sea Basin, wit

penetrations in
taken to the li
the basis of se

mic horizon c
.  It can be tie
lso been recog

t of upper pa
e and Erris b
d the Charmo

LOWER 

in sonic ve

section litholo
on wireline lo

Member and th

ximum thickn

inocysts.  Cal
s where the a
cod Zone IOJ4

laceous sedim
environment.  
iferal faunas-p
and echinode
the Fastnet B
tions.   

s, with their s
-eastern pinch
data, in assoc
nnon, 1995).  L
rine setting, w
g well oxygen

to common 
ments, distal an

Shannon, 19
he mouth bars 
d carbonaceou
environment (

environment.  
genated marin
reactivation 

995) interpret 
tidal currents
th a sediment 

n the North C
imits of these
eismic interpre

an be recogni
ed to the top o
gnised in the 4

rt of the Mee
basins.  Onsh
outh Mudstone

– MIDDL

elocity, where

ogical change
og criteria as 

he Loughbaun

ness of 659.5m

lcareous micro
arenaceous m
J4, Foraminife

mentary succe
 Bottom wate
pulses of Rein
erm debris).  
Basin and nort

sedimentary s
h out of the s
ciation with 
Locally the m

with anoxic bo
enated bottom

bioturbation 
nd proximal m

995).  The co
 and the estab
us debris is in
(Murphy & A

The presence
ne conditions.
surfaces conf

t the sands a
.  The sand r

t source from 

Celtic Sea, Sou
e basins but i
retation.   

ised in some p
of the formatio
49/9-1 area (se

elagh Formati
hore southern
ne Formation 

LE JURAS

e the bound

from mudroc
a marked de

n Sandstone M

m (56/18-1). 

ofossil recove
embers are d

eral Zones IFJ

essions of the 
ers range from
nholdella spp.

 The two m
thern North C

ource areas si
ands (Robinso
wireline logs

mudrocks are d
ttom waters.  

m waters.  Th
and rare to 

mouth bar san
oals and carb
blishment of v
dicative of a p

Ainsworth, 199

of both marin
 The limited 

firming the in
s single and 
idges are situ
the Irish Mas

uth Celtic Sea
s continued a

parts of the Fa
on in the 63/1
ee Figure D.6

ion (Arroo, G
England, thi

(Shales-with-

SSIC 

dary is a 

cks to the 
ecrease in 

Member.   

ery within 
developed 
J6 to IFJ4 

 Glenbeg 
m anoxic 
.) through 

main sand 
Celtic Sea 

ituated to 
son et al., 
s indicate 
developed 
 Many of 

he fine to 
common 

nds within 
bonaceous 
vegetation 
proximity 
91). 

ne micro- 
core data 

nner shelf 
complex 

uated in a 
ssif to the 

a, Fastnet 
across the 

astnet and 
10-1 well, 
6. 5). 

Glennaun, 
is unit is 
-Beef and 



 
               
                     
 
Black Ven
formation 
Hallaig San

Source roc
and North 
for a few s
Glenbeg F
kerogen ch
Sea basins,
mixed oil a

The Glenb
IS16/01 (B
where the 
Formation.

Compariso
limestones 

 

                      
                         

n Marl memb
comprise the 
ndstone and T

ck characteri
Celtic Sea ba

samples, main
Formation is l
haracter showi
, although hyd
and gas potent

eg Formation
BeicipFranlab,

BeicipFranla
.   

on with East
and dolomite

                          
                         

ers) (see Sim
Ardnish For

Torosay Sands

isation.  The G
asins (Figure 
nly from well 
limited in thi
ing mixed oil 
drocarbon yie
tial.  

n is partly equ
 2017).  TOC 

ab identified L

tern Canada
es) of the Hors

                         
                          

mms et al., 20
rmation and t
stone member

Glenbeg Form
D.6. 38).  It s
64/2-1, that s

is area, mainl
and gas poten

elds appear sli

uivalent to the
and HI data a

Low J1 sourc

a.  The Glenb
seshoe, Whale

                         
                

Th

004; Cox et a
the lower sect
s (see Morton

mation is an o
shows a main
show a more T
ly showing g
ntial.  It shows
ightly higher. 

e source rock 
are shown in F
ce rock inter

beg Formatio
e and Jeanne d

                         

he Standard Stra

al., 2004).  In
tion of the P

n, 2004). 

rganic-rich in
ly Type III ke
Type II/III ke
gas generative
s similar kerog
 Samples wit

intervals Low
Figure D.6. 5
val is shown

on is age equ
d’Arc basins, o

                          

atigraphic Nom

n northwest S
abay Shale F

nterval occurri
erogen compo

erogen compo
e potential, w
gen characteri
th a more Typ

w J2a and Low
6 for the 49/9

n, falling at th

uivalent to the
offshore east c

                         

menclature of off

Scotland latera
Formation, wh

ing in the Fast
osition in the 
sition.  The so

with samples 
istics in the N

pe II/III kerog

w J1 that were
9-1 from the N
he top of the

e Iroquois Fo
coast Canada.

                         

ffshore Ireland;

al equivalents
hich contain b

tnet, South Ce
Fastnet Basin
ource potentia
with greater 

North and Sout
gen compositio

e identified in
North Celtic Se
e penetrated G

ormation (dom
.  

                         

; An Integrated 

Page D

s to this 
both the 

eltic Sea 
n, except 
al of the 
Type II 
th Celtic 
on show 

n project 
ea Basin 
Glenbeg 

minantly 

       

Biostratigraph

D.6- 74 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Figure D.6

                      
                         

6. 37.  Glenbe

                          
                         

eg Formation 

                         
                          

type and refe

                         
                

Th

erence wells, w

                         

he Standard Stra

with location 

                          

atigraphic Nom

and distributi

                         

menclature of off

ion map. 

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 75 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 38.  Glenbe

                          
                         

eg Formation 

                         
                          

source rock c

                         
                

Th

characteristic

                         

he Standard Stra

cs, offshore Ir

                          

atigraphic Nom

reland. 

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 76 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

Gara San

The Gara 
developed 

The memb
1 defined b
member eq
widespread
marine orig

The sandst
coarsening
calibrated s
sequence p
absent, for
sequence, s

Name.  Af

Type secti

Reference 
KB.  See F

Lithology.
medium gr
to subroun
The claysto
sandy, and
Limestone 
microcryst
claystones 

Core data 
sedimentat
Shannon, 1

Wireline l
nature of 
mudrocks, 
boxcar, fin
data (Ewin

Upper bou
siltstones o
expressed b

Lower bou
Glenbeg Fo
a correspon

Thickness
latter instan

Biostratigr
generally g

                      
                         

ndstone Mem

Sandstone M
in the Fastnet

er was former
by Murphy &
quates with pa
d than the Gar
gin, whereas t

tone member 
g upwards wi
sequence strat

plus the overly
r example, fro
sandstone unit

fter Lough Gar

ion.  63/10-1: 

sections.  56
Figure D.6.39

.  This unit c
rey, very fine 
nded, rare to c
ones are medi
d non to calca

stringers are
alline, and m
are also recog

from mudroc
tion, with fin
1995).   

log character
the sandstone
while the low

ning up and co
ns & Shannon,

undary.  Th
of the Glenbe
by a marked d

undary.  The
ormation.  Th
nding decreas

.  The membe
nce the upper 

raphic chara
good througho

                          
                         

mber (New) 

Member is here
t Basin.   

rly known as 
& Ainsworth (
art of the “Lia
ra Sandstone 
the deposition

typically com
ireline log cy
tigraphic subd
ying J4 and J6
om Fastnet B
t is present.  

ra in County S

2540-2878.5m

6/26-2: 2259.5
. 

comprises an 
to fine graine
common carb
ium to dark gr
areous.  The s
e also present

moderately wel
gnised. 

cks and sands
ning and coar

r.  The memb
e, siltstone an
w gamma ray
oarsening up l
, 1995).   

e top of this 
eg Formation
decrease in ga

 base of this u
his is expresse
e in sonic velo

er varies in th
boundary is a

acterization. 
out the studie

                         
                          

e defined for 

the Liassic Sa
1991) is also 
as Sandstone”
Member as re

nal setting is co

mprises a suc
ycles can be 
divisions allow
6 sequences.  
Basin wells 6

Sligo. 

m below KB. 

5-2374.5m be

interbedded s
d, locally med
onaceous spe

rey, greyish bl
siltstones are 
t.  These are
ll to well ind

stones from th
rsening upwar

ber is charact
nd claystone 

y values and h
log motifs.  U

member is r
n to the sands
amma ray valu

unit is denote
d on wireline 
ocity. 

hickness from
an unconformi

 Dated by os
ed sections.  

                         
                

Th

a sandstone/

andstone Unit
utilised as th

” of Ewins & 
ecognised her
onsidered here

ccession of in
recognised.  

w the recognit
In some wells
3/8-1, 64/1-1

 See Figure D

elow KB.  63/

sandstone/silts
dium grained 
ecks/debris, lo
lack, micromi
light grey to 

e white, light
durated.  Thin

he 56/26-2 an
rds cycles, cr

terised by hig
lithologies. 

high sonic ve
Up to six comp

recognised by
stones of the 
ues, coincident

ed by a downw
log criteria b

m 23.5m (64/2
ity.  

stracods, foram
The dinocyst

                         

he Standard Stra

/claystone suc

t (J-10) (Murp
he type well fo
Shannon (199
re.  The latter
e to be shallow

nterbedded sa
Detailed we

tion of three s
s the lowermo
 and 64/2-1. 

D.6.39. 

/8-1: 1691-17

stone/clayston
in the 63/4-1 

ocally bioclast
icaceous, with

medium grey
t to medium 
n coal beds an

nd 63/10-1 w
ross bedding,

ghly serrated 
The high gam

elocities reflec
plete cycles h

y downsection
Gara Sandsto

t with an incre

ward lithologi
y a marked in

2-1) to a maxi

minifera and 
t index taxon 

                          

atigraphic Nom

ccession, of L

phy & Ainswo
or the Gara S
95), though th
r authors cons
w marine.  

andstones and
ell correlation
subdivisions th
ost sandstone 

 In the 55/3

795.5m below 

ne succession.
well, moderat
tic (shell debr

h rare carbonac
y, locally argi
dark grey, li

nd greyish bla

wells located in
, rippled and 

wireline log 
mma ray and
ct the sandsto

have been reco

n lithological
one Member.
ease in sonic v

ical change fr
ncrease in gam

imum thickne

dinocysts.  C
Liasidium va

                         

menclature of off

Late-Early Sin

orth, 1991).  T
andstone Mem

he latter was c
sidered the san

d claystones w
ns based upon
hat fall into th
subdivision (o

30-1 well, onl

 KB. 63/4-1: 

.  The sandst
tely well to w
ris), and gene
ceous specks,
illaceous, and
ight brown, m
ack, carbonac

n the Fastnet
bioturbated 

motifs, reflec
d low sonic v
ones.  The san
ognised from 

l change from
  On wirelin
velocity. 

rom sandstone
mma ray value

ess of 338.5m 

Calcareous mi
ariable is rare

                         

ffshore Ireland;

nemurian age

The type log o
mber.  The sa
considered to b
ndstone to be 

within which
n biostratigra

he upper part o
of the J3 sequ
ly the upperm

 812.5-1010m

tone are very 
well sorted, sub
erally non-cal
 locally silty o

d variably cal
mudstone, mi
ceous, non-cal

t Basin exhibi
sediments (E

cting the inte
velocities den
ndstones may
core and wire

m the claysto
ne log criteria

es to mudrock
es, in associati

(63/10-1), bu

icrofossil reco
ely recorded 

                         

; An Integrated 

Page D

e, that is 

of 63/10-
andstone 
be more 

e of non-

h several 
aphically 
of the J3 
uence) is 
most, J6 

m below 

light to 
bangular 
careous.  
or finely 
careous.  
critic to 
lcareous 

it cyclic 
Ewins & 

erbedded 
note the 
y exhibit 
eline log 

ones and 
a, this is 

ks of the 
ion with 

ut in the 

overy is 
in these 

       

Biostratigraph

D.6- 77 

sections.  
DM2A2.  

Age.  Earl

Depositio
deposits, w
al., 1981;
Ainsworth
thinner fin
which po
setting, w
oxygenate
bioturbati
proximal 
coals and 
vegetation
proximity
1991). 

Distribut

Regional 
the north 
Formation
Formation

This mem
Inagh For
the Blue L
et al., 200

Compari
(dominant

hic, Lithostratig

Occurring w
  

ly Jurassic, La

onal environm
with their sed
; Naylor & S
h, 1991).  Da
ning upwards 
ssess no biotu

with anoxic bo
ed bottom wa
ion and rare to
mouth bar san

d carbonaceou
n (Ewins & S
y to a subdued

tion.  The mem

correlation. 
eastern part o

n, Neaskin M
n, Hallaig San

mber is laterall
rmation in the
Lias Formatio
04; Cox et al., 

ison with Ea
tly limestones

graphic & Seque

within Ostracod

ate-Early Sine

ment.  Marine
dimentary sou
Shannon, 1982
ata from both 

cycles (Ewin
urbation, and 

ottom waters. 
ters.  The fine
o common car
nds within a d
s claystones m
Shannon, 199
d source area,

mber appears t

 The sandston
of the North C

Member of the
ndstone and To

ly equivalent t
e Slyne and E
on and the Ch

2004). 

astern Canad
s and dolomite

ence Stratigrap

d Zone IOJ4,

emurian. 

e, inner shelf.
urce areas loca
2).  Facies m

h core and wi
ns & Shannon
d are barren o

 Many of the
e to medium g
rbonaceous de

deltaic setting,
may reflect de
95).  The occ
, with the pal

to be restricte

ne member dir
Celtic Sea Ba
e Slyne Basin
orosay Sandst

to upper part 
Erris basins.  I
harmouth Mud

da.  The Gar
es) of the Hor

phic Framework

 Foraminifera

The sandston
ated to the we

maps clearly in
reline logs sh
, 1995).  A nu

of microfauna
other mudroc

grained sands
ebris.  These h
 through to di
eposition due 

currence of ab
ynomorphs w

ed to the Fastn

rectly correlat
asin.  Other n
n, and the A
tone members

of the Meelag
n southern En

dstone Format

ra Sandstone 
seshoe, Whale

k 

al Zones IFJ6

nes are envisa
est, southwest
ndicate the n
how coarsenin
umber of the m

as.  These sed
ck units are b
stones display
have been inf
istributary cha
 to the emerg
bundant mios

washed into a 

net Basin.   

tes with the Lo
notable lateral

Ardnish Forma
s of the Hebrid

gh Formation 
ngland, this ar
tion (Shales-w

Member is 
e and Jeanne 

LOWER 

 to IFJ4 and 

ged to have b
t and southeas
orth-eastern p

ng upwards cy
mudrocks com

diments were 
bioturbated an

rippled bedd
ferred to be de
annel fill depo
gence of the m
spores and ca
low energy e

oughbaun San
ly equivalent 
ation and the 
des Basin, nor

(Arroo, Glenn
renaceous uni

with-Beef and 

a lateral equ
d’Arc basins, 

– MIDDL

Palynological

been deposited
st of the Fastn
pinch out of 

cycles, which 
mprise dark gr
laid down in

nd yield micro
ding, cross-bed
elta front/slop
osits (Ewins &
mouth bars an
arbonaceous d
environment (

ndstone Memb
arenaceous u

 lower sectio
rthwest Scotla

nnaun, Hollyw
it is equivalen
Black Ven M

uivalent to th
offshore east 

LE JURAS

l Subzones D

d mainly as de
net Basin (Rob
the sands (M
are locally ca
rey to black la

n a low energ
ofaunas indica
dding, rare to 
e sediments, d

& Shannon, 19
nd the establis
debris is sugg
Murphy & Ai

ber that is dev
units include t
on of the Pab
and (Morton, 2

wood members
nt to uppermo
Marl members)

he Iroquois F
coast Canada

SSIC 

DM2C3 to 

elta fringe 
obinson et 
Murphy & 

apped by 
aminates, 

gy marine 
ating well 

common 
distal and 
995).  The 
shment of 
gestive of 

Ainsworth, 

veloped in 
the Inagh 

bay Shale 
2004). 

s) and the 
ost part of 
s) (Simms 

Formation 
a.   



 
               
                     
 
 

Figure D.6

                      
                         

6. 39.  Gara S

                          
                         

Sandstone Mem

                         
                          

mber type and

                         
                

Th

d reference w

                         

he Standard Stra

wells, with loca

                          

atigraphic Nom

ation and dist

                         

menclature of off

tribution map

                         

ffshore Ireland;

p.

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 78 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Loughbau

The Lough
Sinemurian

This sands
50/3-1 and
for the Lou

Name.  Af

Type secti

Reference 

Lithology.
light to me
locally bioc
dark grey, 
are light gr
white to lig
indurated.  

The upper 
core data fr

Wireline l
the sandsto
the low ga
coarsening
motifs. 

Upper bou
Glenbeg Fo
marked dec

Lower bo
mudrocks o
a correspon

Thickness
developme

Biostratigr
generally g
Palynologi

Age.  Early

Deposition
occurrence
conditions.
would con
sandstone a

Distributio
Sea Basin a
in 49/9, an
50/3 to 42/

                      
                         

un Sandston

hbaun Sandst
n age, that is d

stone member
d 50/3-3, descr
ughbaun Sand

fter Lough Bau

ion.  50/3-1: 2

section.  50/3

.  This unit co
edium grey, v
clastic, locally
micromicaceo
rey to medium
ght grey, pale
 

sandstones in
from the 50/3-

og character
one, siltstone 
amma ray valu
g up log motif

undary.  The 
ormation to th
crease in gam

undary.  Th
of the Glenbe
nding decreas

.  The membe
ents of the mem

raphic chara
good througho
ical Subzones 

y Jurassic, Lat

nal environm
e of marine mi
.  From the lim
firm an inner 
as representin

on.  The mem
and its south w

nd 50/12-2A a
/21 area, subp

                          
                         

ne Member 

tone Member
developed in t

r was describe
ribed and illus

dstone Membe

un, County M

2540-2612.5m

3-3: 446-899.5

omprises an in
very fine to fi
y argillaceous
ous, with rare 

m grey, locally
e yellowish br

n the 50/3-1 a
1 well shows 

r.  The membe
and claystone
ues and high 
fs.  In the 50/

top of this un
he sandstones

mma ray values

he base of thi
g Formation. 
e in sonic velo

er varies in th
mber are pres

acterization. 
out the studied
DM2C3 to D

te-Early Sinem

ment.  The Lou
icrofaunas and
mited core da
shelf deposit

ng complex, co

mber is proven
westerly limit
and 50/12-3.  
parallel to the

                         
                          

(New) 

r is defined 
the northern p

ed as the “Up
strated by the

er.  

Mayo. 

m below KB.  S

5m below KB

nterbedded sa
fine grained, l
s, bioclastic (s
carbonaceous

y argillaceous
rown, mudsto

and 50/3-3 we
extensive bur

er is denoted b
e lithologies. T
sonic velociti

/3 block the to

it is placed at 
 of the Lough
s, in associatio

is member is
 This correspo
ocity.  

hickness from
ent along the 

 Dated by os
d sections.  Oc

DM2A2.   

murian. 

ughbaun Sand
d macrofauna
ta in the 50/3
tional setting 
oalescing shel

n to be present
t is defined by
Kessler & Sa

e north wester

                         
                

Th

here for an 
art of the Nor

pper Sinemur
se authors, ha

See Figure D.

B.  See Figure

andstone and 
locally medium
shell debris), a
s specks, local
, and variably
ne to grainsto

ells comprise v
rrowing, cross

by highly serr
The high gam
ies indicate th
opmost thick 

a downsectio
hbaun Sandsto
on with an inc

s denoted by 
onds on wireli

m 12m (50/10-
north western

stracods, foram
ccurring withi

dstone Memb
as (shell and ec
-1 well, burro
for the sandst

lf sand ridges,

t in a restricted
y wells in whic
achs (1995, fi
rn margin of t

                         

he Standard Stra

interbedded 
rth Celtic Sea 

rian Sandstone
ave been chos

.6. 40. 

e D.6. 40. 

claystone suc
m to coarse g

and non to cal
lly silty or fin

y calcareous.  
one, micritic t

very clean san
s-bedding and 

rated wireline
mma ray and l
he sandstones
clean sandsto

on lithological 
one Member. 
crease in sonic

a downsectio
ine log criteri

1) to a maxim
n flanks of the 

minifera and 
in Ostracod Z

er was deposi
chinoderm de

owing, wavy b
tone (Kessler 
, formed durin

d number of w
ch the membe
gure 3) restric
the North Cel

                          

atigraphic Nom

sandstone/cla
Basin.  

e” by Kessler
sen as the type

ccession.  The
grained, well 
careous.  The

nely sandy, an
The limestone
to microcrysta

nds, which ar
wavy cross-b

e log motifs, r
low sonic velo
.  The sandsto

one units are d

change from 
 On wireline 

c velocity. 

on lithologica
a by a marked

mum thicknes
North Celtic 

dinocysts.  C
Zone IOJ4, For

ited in an inn
bris) suggests
bedding, cross
& Sachs, 199

ng storm drive

wells in the no
er is absent fro
cted the occu
ltic Sea Basin

                         

menclature of off

aystone succe

r & Sachs (19
e and referenc

e sandstone ar
sorted, suban
 claystones ar
d non to calca
e and sandy li
alline, and mo

e tight and ve
bedding (Kess

reflecting the 
ocities reflect
ones exhibit b
denoted by su

the claystone
log criteria, th

al change fro
d increase in g

s of 543.5m (
Sea Basin. 

Calcareous mi
raminiferal Zo

ner shelf marin
s generally we
s bedding and
95).  These au
en geostrophic

orth eastern pa
om the Glenbe

urrence of the 
n, with a sedim

                         

ffshore Ireland;

ession, of La

995).  The tw
ce wells, respe

re white to bu
ngular to subr
re medium to 
areous.  The si
imestone strin
oderately well

ery hard.  The
ler & Sachs, 1

interbedded n
t the mudrock
boxcar, fining
ubblocky wire

es and siltstone
his is recognis

om sandstone
gamma ray va

(50/3-3). The 

icrofossil reco
ones IFJ6 to I

ne environme
ell oxygenated
d reactivation 
uthors interpr
c and tidal cur

art of the Nort
eg Formation,
sandstone un

ment source f

                         

; An Integrated 

Page D

ate-Early  

wo wells 
ectively, 

uff, very 
rounded, 
medium 
iltstones 

ngers are 
l to well 

e limited 
1995). 

nature of 
ks, while 
g up and 
eline log 

es of the 
sed by a 

s to the 
alues and 

thickest 

overy is 
IFJ4 and 

ent.  The 
d marine 
surfaces 

reted the 
rrents.   

th Celtic 
, such as 

nit to the 
from the 

       

Biostratigraph

D.6- 79 

Irish Mas
the sandst
distributio

Regional 
Basin.  Th
with the N
upper part

The Ardn
members 
England, 
Mudstone

Compari
(dominant

hic, Lithostratig

sif to the nort
tones extend f
on map in Fig

correlation. 
he uppermost 
Neaskin Mem
t of the Meela

nish Formatio
of northwest 
the Loughbau

e Formation (S

ison with Eas
tly limestone

graphic & Seque

hwest of the b
further out int
ure D.6. 40. 

 The sandston
sandstone un

mber (Inagh F
agh Formation

on and the low
Scotland (Mo

un Sandstone 
Shales-with-B

stern Canada
s and dolomi

ence Stratigrap

basin.  The pr
to the North C

one member c
nit of the Loug
Formation) in 
n (Arroo, Glen

wer section o
orton, 2004) 
Member is eq

Beef and Black

a.  The Lough
mites) of the H

phic Framework

esence of the 
Celtic Sea Bas

orrelates with
ghbaun Sandst
the Slyne Ba

nnaun and Hol

of the Pabay 
are laterally e
quivalent to u
k Ven Marl m

hbaun Sandsto
Horseshoe, W

k 

sandstone me
sin than was s

h the Gara San
tone Member,

asin.  The low
llywood mem

Shale Forma
equivalent to 
uppermost par

members) (Sim

tone Member 
Whale and Jea

LOWER 

ember in the 5
hown by Kes

ndstone Mem
, of the J6 seq

wer part of thi
mbers) in the S

tion, Hallaig 
the Loughbau

rt of the Blue 
mms et al., 200

is laterally eq
anne d’Arc b

– MIDDL

50/10-1 well, h
sler & Sachs 

mber that is de
quence (Late S
is member is 

Slyne and Erri

Sandstone an
un Sandstone 
Lias Formati

04; Cox et al., 

quivalent to t
basins, offsho

LE JURAS

however, indic
(1995); see in

eveloped in th
Sinemurian), c
laterally equi

s basins.   

nd Torosay S
Member.  In 
on and the Ch
2004). 

he Iroquois F
re east coast 

SSIC 

icates that 
nterpreted 

he Fastnet 
correlates 
ivalent to 

Sandstone 
 southern 
harmouth 

Formation 
t Canada.  



 
               
                     
 

Figure D.6

                      
                         

6. 40.   Lough

                          
                         

hbaun Sandsto

                         
                          

one Member t

                         
                

Th

type and refer

                         

he Standard Stra

rence wells, w

                          

atigraphic Nom

with location a

                         

menclature of off

and distributi

                         

ffshore Ireland;

ion map. 

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 80 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

INAGH FO

The Inagh 
Late Sinem
Poulnamuc

Three new 
first the let

Name.  Af

Type secti

Reference 

Lithology.
succession 

The claysto
argillaceou
Member. T
peloids, m
limestones
subangular

A distinct c

Wireline l
the sandsto
low gamm
limestone b

The lower 
velocities. 

Upper bou
Formation,
members r
correspond

Lower bou
of the Mee
ray values,

Subdivisio

Thickness

Biostratigr
to good.  
DM2C3 to

Age.  Early

Deposition
deposited i

The claysto
with little 

                      
                         

ORMATION

Formation is
murian age, wh
ck Member an

members are 
tter of each M

fter Lough Ina

ion.  18/20-1: 

section.  27/1

.   This form
of the three u

ones are med
us siltstones o
The limestones
microcrystallin

.  The sandsto
r to subrounde

claystone coup

og character
one, limestone

ma ray values 
beds possess b

member (Inn

undary.  The 
, Poulnamuck
respectively. 

ding increase i

undary.  The 
elagh Formati
 in association

on.  Three new

.  The formati

raphic chara
Occurring wi
 DM2C2 (par

y Jurassic, Lat

nal environm
in an ?estuarin

ones of the A
or no restrict

                          
                         

N (NEW) 

s defined here
hich is develo

nd the underly

proposed; the
Member in asce

agh, County G

3301-3376.5m

13-1A: 2519-2

mation compri
units is the Ne

dium to dark g
or siltstones.  
s are off white

ne to cryptoc
ones are off w
ed, and non to 

plet is recogn

r.  The formati
e and mudrock
and high son

boxcar wirelin

niscarra Memb

upper bounda
k Member, to
This change 

in sonic veloc

base of the fo
on, Hollywoo
n with a sharp

w members are

ion varies in th

acterization.  D
ithin Ostracod
rs). 

te Sinemurian

ment.  Marine
ne to inner she

doon Member
tion.  The pre

                         
                          

e for an estua
oped in Slyne 
ying Meelagh F

e Adoon Mem
ending stratigr

Galway. 

m below KB. 

2596m below 

ises an interb
easkin Membe

grey, slightly 
Locally brow

e, buff, mediu
rystalline, loc

white, light br
 calcareous.  

ised in the low

ion comprises
k lithologies. T

nic velocities r
ne log motifs. 

ber) is denoted

ary is taken at
o either the li

is reflected 
ity. 

formation is pl
od Member.  
p increase in so

e recognised; 

hickness from

Dated by ostr
d Zone IJO3 

n. 

e, possibly es
elf, marine env

r yield both m
esence of lime

                         
                

Th

arine? to mari
Basin.  This 

Formation, H

mber, the Neas
raphic order). 

 See Figure D

KB. See Figu

bedded clayst
er. 

 micromicace
wnish red or g
um to medium
cally sandy, 
rownish grey, 

wer Inniscarra

s a highly serr
The high gam
reflect the car

d by a claysto

t a downsectio
imestones or 

on wireline 

laced at a dow
This is expres
onic velocity.

the Adoon M

m 36.5m (19/8-

acods, forami
(pars), Foram

stuarine to inn
vironment.   

micro- and ma
estones contai

                         

he Standard Stra

ine interbedde
unit is presen
ollywood Mem

skin Member a

D.6. 41, Figur

ure D.6. 41. 

tone/limestone

eous, locally s
greenish grey

m dark grey, m
and grading 
light to medi

a Member. 

rated wireline
mma ray and lo

rbonates and 

one couplet di

on lithologica
the sandstone
log criteria 

wnward lithol
ssed on wirel
 

Member, the Ne

-1) to 77m (27

inifera and din
miniferal Subz

ner shelf.  Th

acrofaunas ind
ining peloids 

                          

atigraphic Nom

ed claystone/l
nt between an 
mber.   

and the Innisc

re D.6. 42, Fig

e/sandstone s

silty, slightly 
y claystones a

mudstone to pa
to either ca

ium grey, ver

e log profile, r
ow sonic velo
sandstones.  

isplaying high

l change from
es of the Ina
by a decreas

ogical change
ine log criteri

easkin Membe

7/13-1A). 

nocysts.  Calca
zone IJF2b (p

he Inagh Form

dicating low e
and thin sand

                         

menclature of off

limestone/sand
overlying Pab

carra Member

gure D.6. 43. 

succession.  T

to non-calcar
are also recog
ackstone, local
alcareous sand
ry fine to fine

reflecting the 
ocities indicate

Both the thic

h gamma ray 

m the clayston
agh Formation
se in gamma

e from claysto
ia as an abrup

er and the Inn

areous microf
pars) and Pal

mation is env

energy, oxygen
dstones are en

                         

ffshore Ireland;

dstone succes
bay Shale For

r (spelling ‘IN

 

The most are

reous, and gr
gnised in the N
lly with greyi
dstones or do

e grained, wel

interbedded n
e mudrocks, w
ckened sandst

values and lo

es of the Paba
n, Neaskin or
a ray values, 

ones to the lim
pt decrease in

niscarra Memb

fossil recovery
lynological S

visaged to ha

nated, bottom
nvisaged to re

                         

; An Integrated 

Page D

ssion, of 
rmation, 

NA’ from 

enaceous 

rade into 
Neaskin 
sh black 
olomitic 
ll sorted, 

nature of 
while the 
tone and 

ow sonic 

ay Shale 
r Adoon 
 with a 

mestones 
n gamma 

ber. 

y is poor 
ubzones 

ave been 

m waters, 
epresent 

       

Biostratigraph

D.6- 81 

slightly hi

The Neas
claystones
These ostr
envisaged
considers 
fossil asse

The under
the presen

Distribut
basin base
suggests t
section (M
proven in 
Basin and
likely to o

Regional 
Fastnet, N
Charmout
lateral equ
Sandstone

Source ro
contents (
source roc

Compari
(dominant

hic, Lithostratig

igher energy s

skin Member 
s yield poorly
tracod assemb
d to have been

that this mem
emblages and 

rlying Innisca
nce of commo

tion.  The for
ed on seismic
that the forma
Meelagh Form

currently dril
d therefore the
occur.  

correlation. 
North Celtic an
th Mudstone F

quivalent of th
e Member (M

ock characte
(Appendix E)
ck potential. 

ison with Eas
tly limestones

graphic & Seque

shallower wat

was laid dow
y diverse, po

blages may sug
n deposited in

mber was laid 
ichnofauna, p

arra Member i
on to abundant

rmation is pro
 interpretation
ation may be 

mation) is pres
lled wells.  Er
e formation m

 The formati
nd South Celt
Formation (Bl
his formation 
orton, 2004).

erisation.  Th
).  With a ma

stern Canada
s and dolomite

ence Stratigrap

ters. 

wn in a poss
ossibly ?oppor
uggest some m
n a higher en
down in an es

plus the strong

is envisaged t
t marine ostra

oven in the Sl
n.  Seismic co
present in th

sent in the lat
rosionally trun

may be present

ion is a latera
tic Sea basins
lack Ven Mar
comprises th

he Inagh Form
ainly Type III

a.  The Inagh
es) of the Hor

phic Framework

sible estuarine
rtunistic ostra

marine restricti
ergy, estuarin
stuarine depos
g tidal signatur

o have been d
cods, dinocys

lyne Basin an
orrelation from
e south weste
tter well.  The
ncated Lower 
t to the south 

al equivalent 
.  Onshore sou
l Member) (Si

he lower secti

mation includ
I kerogen com

h Formation i
seshoe, Whale

k 

e to shallow,
acod faunas, 
ion at the sed
ne to marine e
sitional setting

ure from the co

deposited in a 
sts, plus crinoi

nd its depositi
m the 19/5-1 w
ern part of thi
e formation m
Jurassic sectio
of this area w

to upper par
uthern Englan
imms et al., 2
ion of the Pab

des some sam
mposition and

is age equival
e and Jeanne 

LOWER 

marine envir
in association
iment/water in
environment. 
g with a transg
ore data. 

low energy, i
id and echinod

onal extent is
well to the 12
is basin, parti
may be presen
on is present i

where more co

t of the Glen
nd, this unit is 
004; Cox et a
bay Shale Fo

mples from th
low hydrocar

lent to the up
d’Arc basins, 

– MIDDL

ironment.  Th
n with macro
interface.  The
 Melvin (200
gressive aspec

inner shelf en
derm debris. 

s taken to the
2/13-1A well, 
icularly as tru
nt in the Porc
in the northern
omplete Lowe

nbeg Formatio
s equivalent to
al., 2004).  In n
ormation, uppe

he Slyne Basi
arbon yields, t

pper part of th
offshore east 

LE JURAS

he thinner int
ofaunas and d
e thicker sand
09 unpublishe
ct, due to the 

vironment, de

mapped limi
across the Err

uncated Lower
upine Basin b
n part of the P
er Jurassic sec

on in the Gob
o the middle p
northwest Sco
er part of the

in with eleva
the formation

he Iroquois F
coast Canada

SSIC 

terbedded 
dinocysts.  
d beds are 
ed report) 
restricted 

enoted by 

its of this 
ris Basin, 
r Jurassic 
but is not 
Porcupine 
ctions are 

ban Spur, 
part of the 
otland the 
e Torosay 

ated TOC 
has poor 

Formation 
a.    



 
               
                     
 

 

Figure D.6

                      
                         

6. 41.  Inagh F

                          
                         

Formation typ

                         
                          

pe and refere

                         
                

Th

nce well, with

                         

he Standard Stra

h location and

                          

atigraphic Nom

d distribution 

                         

menclature of off

map.

                         

ffshore Ireland;

                         

; An Integrated 

Page D

 

       

Biostratigraph

D.6- 82 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

Adoon M

The Adoon
that occurs
and the Inn

Name.  Af

Type secti

Reference 

Lithology.
sandstone b

The clayst
grade into 
wackestone
limestones
calcareous,

Wireline l
nature of th
and high so
wireline lo

Upper bou
Shale Form
on wireline

Lower bou
the Innisca
associated 

Thickness

Biostratigr
to good.  O
(pars). 

Age.  Early

Deposition
The clayst
restriction.
energy sha

Distributio
to the map
well, acros
whether th
Porcupine 
northern pa
Lower Jura

Regional c
and the up
appears to 
the basins 

                      
                         

Member (New

n Member is d
s within the In
niscarra Memb

fter Lough Ad

ion.  18/20-1: 

section.  18/2

.  This memb
beds. 

ones are med
argillaceous s
e, locally wi
.  A number 
, are also pres

log character
he lithologies.
onic velocitie
g profiles. 

undary.  The
mation, Poulna
e log criteria b

undary.  The
arra Member. 
decrease in so

.  The membe

raphic chara
Occurring with

y Jurassic, late

nal environm
tones yield bo
  The presen

allower waters

on.  The mem
ped limits of 

ss the Erris Ba
is includes the
Basin but is n
art of the Porc
assic sections 

correlation.  T
ppermost sedim

be laterally e
on and offsho

                          
                         

w) 

defined here fo
nagh Formatio
ber. 

doon, County K

3301-3348m 

20-5: 3299.5-3

er dominantly

dium to dark 
siltstones or si
ith greyish bl
of sandstone

sent. 

r.  The memb
. The high gam
s reflect the c

e top of the m
amuck Memb
by a decrease i

e base of the u
 On wireline

onic velocity. 

er varies in thi

acterization.  D
hin Ostracod S

est Late Sinem

ment.  Marine,
oth micro- an

nce of limesto
s. 

mber is proven
this basin bas

asin, suggests 
e Adoon Mem
not proven in
cupine Basin a
are likely to o

This member 
ments of the G
quivalent to t
ore southern E

                         
                          

for a dominant
on in the Slyn

Kerry. 

below KB.  S

3330m below 

y comprises a

grey, microm
iltstones.  The
lack peloids, 
s, off white, 

ber is charact
mma ray and 
carbonates and

member is take
ber, to the lime
in gamma ray

unit is placed 
 log criteria, 

ickness from 3

Dated by ostr
Subzone IJO3

murian. 

, inner shelf.  
nd macrofaun

ones containin

n in the centra
sed on seismic
that the Inagh

mber is uncert
n currently dri
and therefore 
occur.  

is a lateral eq
Glenbeg Form
the upper part
England (see 

                         
                

Th

tly interbedde
ne Basin.  It lie

See Figure D.6

KB.  See Fig

an interbedded

micaceous, wit
e limestones a

microcrystal
very fine to 

terised by hig
low sonic vel
d localised san

en at a downs
estones of the

y values and a 

at a downsec
this boundary

31m (19/8-1) t

acods, forami
c, Foraminife

The Adoon M
nas indicating
ng peloids and

al and northern
c interpretatio
h Formation m
tain.  The Inag
illed wells.  E
the member m

quivalent to th
mation in the 
t of the Black 
Simms et al. 

                         

he Standard Stra

d claystone an
es between th

6. 42. 

gure D.6. 42. 

d claystone an

th rare carbon
re off white, b
lline to crypt
fine grained, 

ghly serrated 
ocities denote
ndstones.  Th

section litholo
e Inagh Forma
coincident in

ction lithologi
y is denoted a

to 47m (18/20

inifera and din
eral Subzone I

Member was d
g low energy,
d thin sandsto

n parts of the 
on.  Seismic c
may be presen
gh Formation 
Erosionally tru
may be presen

e Neaskin Me
Goban Spur, 
Ven Marl M
, 2004; Cox e

                          

atigraphic Nom

nd limestone u
he Pabay Shale

nd limestone 

naceous speck
buff, medium 
tocrystalline, 
well sorted, 

wireline log 
e the mudrock
he thickened li

ogical change
ation, Adoon 
crease in soni

cal change fro
as a sharp inc

0-1).  

nocysts.  Calca
IJF2b (pars) a

deposited in a
, oxygenated,
ones are envi

Slyne Basin 
correlation fro
nt in the south
(and the Ado

uncated Lowe
nt to the south

ember of the I
Fastnet and N
ember, Charm
et al., 2004). 

                         

menclature of off

unit, of latest 
e Formation, 

unit, in assoc

ks, slightly to
to medium da
and locally 
subangular to

motifs, reflec
ks, while the lo
imestone beds

e from the cla
Member. This
ic velocity. 

om limestone
rease in gamm

areous microf
and Palynolog

an inner shelf 
, bottom wate
isaged to repr

and its deposi
om the 19/5-1 
h western part
oon Member) m
er Jurassic sec
h of this area w

Inagh Formati
North Celtic S
mouth Mudsto
 Its lateral eq

                         

ffshore Ireland;

Late Sinemur
Poulnamuck M

ciation with l

o non-calcareo
ark grey, mud
grade into do
o subrounded

cting the inte
ow gamma ray
s often exhibit

aystones of th
s change is ex

s to the clays
ma ray values

fossil recovery
ical Subzone 

f marine envir
ers, with littl
resent slightly

itional extent 
well to the 12

t of this basin
may be presen
ction is presen
where more c

ion in the Slyn
Sea basins.  T
one Formation
quivalent in no

                         

; An Integrated 

Page D

rian age, 
Member 

localised 

ous, and 
dstone to 
olomitic 
, non to 

erbedded 
y values 
t boxcar 

he Pabay 
xpressed 

stones of 
s and an 

y is poor 
DM2C3 

ronment.  
le or no 
y higher 

is taken 
2/13-1A 
, though 
nt in the 
nt in the 
complete 

ne Basin 
This unit 
n, within 
orthwest 

       

Biostratigraph

D.6- 83 

Scotland c

Compari
(dominant

 

Inniscar

The Innis
located m
the Neask

Name.  A

Type sect

Referenc

Lithology

The clays
grade loca
locally pe

Wireline 
velocities 
indicating

Upper bo
Member o
wireline lo

Lower bo
limestone
gamma ra

Thicknes
of the mem

Biostratig
to good.  O
to DM2C2

Age.  Earl

Depositio
shelf envi
debris. 

Distribut
based on 
suggests t
Inniscarra
but is not 
Porcupine
sections a

Regional 
Fastnet an

hic, Lithostratig

comprises the

ison with Eas
tly limestones

rra Member

scarra Membe
mid-section, of
kin or Adoon m

After Inniscarra

tion.  18/20-1

e section.  18

y.  This memb

stones are me
ally to argillac

eloidal, and mi

log characte
 at the top an

g the presence

oundary.  The
or the carbona
og criteria by 

oundary.  T
es of the Meel
ay values, in a

ss.  The memb
mber are seen

graphic char
Occurring wit
2. 

ly Jurassic, La

onal environm
ironment, den

tion.  The mem
seismic inter

that the Inagh
a Member is u
proven in cur

e Basin and th
are likely to oc

correlation. 
nd North Celt

graphic & Seque

e lower sedime

tern Canada
s and dolomite

 (New) 

er is defined h
f Late Sinemu
members and 

a Lake, Count

:  3348-3376.

/25-1: 2782.5

ber comprises 

edium to dark
ceous siltston
icrocrystalline

er.  This mem
nd bottom, wi

of interbedde

e top of the m
ates of the Ad
an increase in

he base of th
agh Formation

association wit

ber ranges from
n towards the c

acterization. 
thin Ostracod 

ate Sinemuria

ment.  Marine
oted by the pr

mber is proven
rpretation.  S
h Formation m
uncertain.  Th
rrently drilled
herefore the m
ccur.  

 This member
tic Sea basins

ence Stratigrap

ents of the Pab

a.  The Adoon
es) of the Hor

here for a low
urian age, that
the Meelagh F

ty Cork. 

5m below KB

-2805.5m bel

a claystone co

k grey, microm
nes.  The lime
e to cryptocry

mber compris
ith a midsectio
ed limestones;

member is plac
doon Member
n gamma ray v

he formation 
n, Hollywood
th a sharp incr

m 5.5m (19/8-
centre of the S

 Dated by ost
d Subzone IJO

an. 

e, inner shelf.
resence of com

n in the Slyne
eismic correl

may be presen
he Inagh Form
d wells.  Erosi
member may 

r appears to be
s.  This unit i

phic Framework

bay Shale For

Member is ag
seshoe, Whale

wer unit comp
t occurs withi
Formation, Ho

B.  See Figure

ow KB.  See F

ouplet, with th

micaceous, w
stones are off
stalline. 

ses a clayston
on denoted by
; this signature

ced at a downs
r, to the clays
values and a c

is indicated 
d Member. Th
rease in sonic 

-1) to a maxim
Slyne Basin. 

tracods, foram
3b, Foraminif

.  This memb
mmon to abun

e Basin and its
ation from th
nt in the south
mation (and th
onally truncat
be present to

e a lateral equ
is equivalent 

k 

rmation (Mort

ge equivalent 
e and Jeanne 

prising a clays
in the Inagh F
ollywood Mem

e D.6. 43. 

Figure D.6. 4

hinly bedded l

with rare carbo
f white, mediu

ne couplet dis
y lower gamm
e forms an ov

section litholo
stones of the I
coincident dec

by a downw
his is expresse

velocity. 

mum thicknes

minifera and di
feral Subzone

er is envisage
ndant marine o

s depositional
he 19/5-1 wel
h western par
he Inniscarra M
ted Lower Jur
o the south of

uivalent to the
to the middle

LOWER 

ton, 2004). 

to the upper s
d’Arc basins, 

stone couplet, 
Formation in t
mber. 

43. 

limestones dev

onaceous spec
um to medium

splaying high
ma ray values
erall gamma-s

ogical change 
Inniscarra Me
crease in sonic

ward lithologic
d on wireline 

s of 28.5m (1

inocysts.  Calc
IJF2b (pars) 

ed to have bee
ostracods, din

l extent is take
ll to the 12/1
rt of this basin
Member) may
rassic section 
f this area wh

upper sedime
e sedimentary

– MIDDL

sediments of t
offshore east 

, with thinly i
the Slyne Bas

eveloped midw

cks, slightly t
m dark grey, m

h gamma ray 
s and an incre
sonic bow tha

 from the san
ember.  This c
c velocity. 

ical change fr
log criteria a

8/20-1).  The 

careous micro
and Palynolo

en deposited 
nocysts, plus c

en to the mapp
13-1A well, a
in, though wh
y be present i
is present in t

here more com

ents of the Gle
y succession o

LE JURAS

the Iroquois F
coast Canada

nterbedded lim
sin.  It occurs

way through th

to non-calcare
mudstone to pa

values and lo
ease in sonic v
at is very distin

dstones of the
change is expr

rom claystone
s an abrupt de

thickest deve

ofossil recover
gical Subzone

in a low ener
rinoid and ech

ped limits of t
across the Err
hether this inc
in the Porcupi
the northern p
mplete Lower

enbeg Formati
of the Black V

SSIC 

Formation 
a.   

imestones 
s between 

he unit. 

eous, and 
packstone, 

low sonic 
velocities 
nctive.    

e Neaskin 
ressed on 

es to the 
ecrease in 

elopments 

ry is poor 
es DM2B 

rgy, inner 
hinoderm 

this basin 
ris Basin, 
cludes the 
ine Basin 

part of the 
r Jurassic 

tion in the 
Ven Marl 



 
               
                     
 
Member, C
lateral equ
Torosay Sa

Compariso
(dominantl

 

Neaskin M

The Neask
Late Sinem
Poulnamuc

The sandst
and consul
Energy, 20
data from w
onshore we
origin of th
new name,
Suisnish Sa
the sandsto
island.  

Name.  Af

Type secti

Reference 

Lithology.

The sandst
subrounded
grey, sligh
The limest
locally grad

Cores from
ripples, cro
2009). 

Wireline l
sandstone, 
while the l
sandstone b

Upper bou
Formation,
wireline lo

Lower bou
of the Inni
associated 

Thickness

                      
                         

Charmouth M
ivalent in nor
andstone Mem

on with East
ly limestones 

Member (Ne

kin Member is
murian age, th
ck Member an

tone included 
ltants, for insta
009).  This san
western offsho
estern Scotlan
his sandstone 
, Neaskin Me
andstone Mem

one has passed

fter Neaskin L

ion.  27/4-1: 1

sections.  18/

.  This membe

tones are off w
d, and non- t

htly micromica
tone beds are
de into calcar

m the 27/4-1z w
oss-bedding, m

og character
limestone and

low gamma r
beds exhibit b

undary.  The 
, Poulnamuck
g criteria by a

undary.  The 
scarra Membe
decrease in so

.  The membe

                          
                         

Mudstone Form
rthwest Scotla
mber (Morton,

tern Canada.
and dolomites

ew) 

s defined here
at occurs with

nd the Inagh F

herein within
ance Serica E
ndstone comp
ore Ireland w

nd (see for exa
in the Slyne B

ember, is adop
mber from the
d laterally into

Lough, County

079.5-1135m

/25-1: 2733.5-

er dominantly 

white, light br
o calcareous. 
aceous, locall
e off white, b
eous sandston

well show a n
minor bioturba

.  The unit is 
d mudrock lit
ay values and

boxcar wirelin

top of the un
k Member, to 
a sharp decrea

base of the m
er.  This chan
onic velocity. 

er varies in thi

                         
                          

mation, in the 
and comprises
, 2004). 

  The Innisca
s) of the Hors

e for a domina
hin the Inagh 

Formation, Inn

n the Neaskin 
Energy in the 2
prises the rese
ells shows tha

ample, Simms
Basin area it is
pted for the o
e Upper Glen-
o claystone ov

y Galway. 

m below KB.  S

-2782.5m belo

comprises san

rownish grey, 
The interbed

ly silty, slight
buff, mudston
nes.   

number of sed
ation, both fin

denoted by hi
thologies. The
d high sonic v
ne log motifs. 

nit is taken at 
the sandston

ase in gamma r

member is plac
nge is reflecte

ickness from 4

                         
                

Th

basins of sou
s the lower se

arra Member i
eshoe, Whale 

antly sandston
Formation in 

niscarra Memb

Member has 
27/4 area, and
ervoir in the B
at this sandsto
s et al., 2004; H
s highly unlik
offshore Irelan
-1 well, drille
ver a relativel

See Figure D.

ow KB.  27/4-

ndstones, with

light to medi
dded clayston
tly to non-cal

ne to packston

dimentological
ning and coars

ighly serrated
e high gamma
velocities den

a downsectio
nes of the Inag
ray values, wi

ced at a down
ed on wireline

44m (18/20-7)

                         

he Standard Stra

uthern Englan
ediments of th

is age equival
and Jeanne d

ne unit, with 
the Slyne Ba

ber. 

been previou
d placed by the
Bandon Disco
one is coeval w
Hesselbo & C

kely to be cont
nd unit.  Thi

ed in northern
y short distan

.6.44. 

-1z: 1128-118

h interbedded 

ium grey, very
es are medium
lcareous, and 
ne, microcrys

l features, inc
sening up cyc

d wireline log 
a ray and low 
note the carbo

on lithological
gh Formation
ith an associat

nsection lithol
e log criteria b

) to 60.5m (27

                          

atigraphic Nom

nd (Simms et 
he Pabay Shal

lent to the upp
d’Arc basins, o

interbedded c
asin.  It lies be

usly termed th
em within the
overy well 27/
with the Suisn

Coe, 2000).  G
tiguous with t
s approach is

n Isle of Skye 
nce from its ty

88.5m below K

claystones an

y fine to fine 
m to dark gre
grade into ar

stalline to cry

cluding paralle
cles, and local

profiles, refle
sonic velocit

onates and loc

l change from
n, Neaskin Me
ted increase in

ogical change
by a sharp inc

7/4-1z). 

                         

menclature of off

al. , 2004; C
le Formation 

per part of th
offshore east c

claystones and
etween the Pab

he Suisnish Sa
 “Pabba Shale
/4-1 and 27/4
nish Sandston

Given the shall
the Hebridean
s underlined b
(see Figure D

ype area in the

KB.  See Figu

nd limestones.

grained, well 
ey, locally br
rgillaceous si
yptocrystalline

el lamination, 
lised carbonac

ecting the inte
ies are indica
calised sandst

m the claystone
ember. This c
n sonic veloci

e from sandsto
crease in gamm

                         

ffshore Ireland;

Cox et al., 20
and upper par

he Iroquois Fo
coast Canada.

d limestones, 
bay Shale For

andstone by o
es Formation”
-1z.  Biostrat

ne that is deve
low marine-?e
n occurrences, 
by the absenc
D.6.16), show
e southern par

ure D.6.44. 

 

sorted, suban
rownish red, g
iltstones or si
e, locally san

flaser beddin
ceous drapes (

erbedded natur
tive of the mu
tones.  The th

es of the Paba
change is den
ty. 

ones to the cla
ma ray values

                         

; An Integrated 

Page D

04).  Its 
art of the 

ormation 
  

of latest 
rmation, 

operators 
” (Serica 
tigraphic 
eloped in 
estuarine 
 hence a 

ce of the 
wing that 
rt of that 

ngular to 
greenish 
iltstones.  
ndy, and 

ng, flaser 
(Melvin, 

re of the 
udrocks, 
hickened 

ay Shale 
noted on 

aystones 
s and an 

       

Biostratigraph

D.6- 84 

Biostratig

Age.  Earl

Depositio
shallow, m
The ostra
sediment/
environme
down in a
plus the st

Distribut
of this bas
Basin, sug
the Neask
but is not 
Porcupine
sections a

Fields & 
Bandon D

Regional 
Lougbaun
appears to
Simms et 
lower sed
(see Mort

Compari
(dominant

hic, Lithostratig

graphic char

ly Jurassic, la

onal environm
marine enviro
acod faunas 
/water interfa

ment.  Melvin 
an estuarine d
trong tidal sig

tion.  The mem
sin based on s
ggests that the
kin Member is
proven in cur

e Basin and th
are likely to oc

Discoveries. 
Discovery.  

correlation. 
n Sandstone m
o be laterally 
al., 2004; Co

diments of the
ton, 2004; Hes

ison with Eas
tly limestones

graphic & Seque

acterization. 

test Late Sine

ment.  Marine
onment.  The t

are poorly d
ace.  The san
(2009), howe
epositional se

gnature from th

mber is prove
seismic interp
e Inagh Forma
s uncertain.  T
rrently drilled
herefore the m
ccur.  

Sandstones w

 The Neaski
members of th

equivalent to
ox et al., 2004)
e Pabay Shale
sselbo & Coe,

tern Canada
s and dolomite

ence Stratigrap

 Dated solely

emurian. 

e, estuarine? to
thinner interb
diverse, poss
nds are envi

ever, considers
etting with a tr
he core data. 

en in six wells
pretation.  Sei
ation may be 
The Inagh Fo

d wells.  Erosi
member may 

within the Nea

in Member is
he Glenbeg Fo
o the upper p
) of onshore s

e Formation, i
, 2008). 

a.  The Neaski
es) of the Hor

phic Framework

y by dinocysts.

o inner shelf. 
edded claysto

sibly ?opportu
saged to hav
s that in the 2
ransgressive a
 

s in the Slyne 
smic correlati
present in the
rmation (and 
onally truncat
be present to

askin Member

s laterally equ
ormation in th
art of the Bla
southern Engla
including the 

n Member is 
seshoe, Whale

k 

.  Occurring w

 The Neaskin
ones yield mar
tunistic, and 
ve been depo
27/4-1z well, 
aspect, due to 

Basin and its
ion from the 1
e south wester

the Neaskin 
ted Lower Jur
o the south of

r comprises th

uivalent to th
he Goban Spu
ack Ven Marl
and.  Its latera
Suisnish Sand

laterally equiv
e and Jeanne 

LOWER 

within Palynol

n Member was
rine ostracod 
may indicate

osited in a h
in which the 
the restricted

depositional 
19/5-1 well to
rn part of this 
Member) may
rassic section 
f this area wh

he reservoir in 

he upper sand
r, Fastnet and
l Member, Ch
al equivalent i
dstone Memb

valent to the u
d’Arc basins, 

– MIDDL

logical Subzon

s deposited in 
faunas, macro

te some mar
higher energy
unit is cored

d fossil assemb

extent is take
o the 12/13-1A

basin, though
y be present i
is present in t

here more com

n the 27/4-1 an

dstones of the
d North Celtic
harmouth Mu
in northwest S

ber, in the Isle

upper part of t
offshore east 

LE JURAS

ne DM2C3 (p

a possible est
ofaunas and d
ine restriction
y estuarine to
, the member 
blages and ich

n to the mapp
A well, across 
h whether this
in the Porcupi
the northern p
mplete Lower

nd 27/4-1z we

e Gara Sands
c Sea basins.  
dstone Forma
Scotland comp
es of Skye an

the Iroquois F
coast Canada

SSIC 

pars). 

tuarine to 
dinocysts.  
on at the 
o marine 
r was laid 
hnofauna, 

ped limits 
s the Erris 
s includes 
ine Basin 

part of the 
r Jurassic 

ells, in the 

stone and 
This unit 

ation (see 
prises the 

nd Raasay 

Formation 
a.   



 
               
                     
 

  

 

Figure D.6

 

                      
                         

6. 42.  Inagh F

                          
                         

Formation, A

                         
                          

Adoon Membe

                         
                

Th

er type and ref

                         

he Standard Stra

ference wells,

                          

atigraphic Nom

, with location

                         

menclature of off

n and distribu

                         

ffshore Ireland;

ution map. 

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 85 

 

Figure D.

hic, Lithostratig

.6. 43.  Inagh

graphic & Seque

h Formation, I

ence Stratigrap

Inniscarra M

phic Framework

Member type an

k 

nd reference 

LOWER 

well, with loc

– MIDDL

cation and dis

LE JURAS

tribution map

SSIC 

 

p. 



 
               
                     
 

 

Figure D.6

                      
                         

6. 44.  Inagh F

                          
                         

Formation, N

                         
                          

Neaskin Memb

                         
                

Th

ber type and r

                         

he Standard Stra

reference well

                          

atigraphic Nom

ls, with locati

                         

menclature of off

ion and distrib

                         

ffshore Ireland;

bution map.  C

                         

; An Integrated 

Page D

Core photogr

       

Biostratigraph

D.6- 86 

raphs from 27

hic, Lithostratig

7/4-1z, Slyne B

graphic & Seque

Basin.  

ence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

LEANE F

The Leane 
is develope
North Celt
cannot be d
overlying C

The Leane
developed 
formation 
marine.  Bo
Formation 
formations
microfauna

The Leane
Ireland.  B
indurated l
of anhydri
Meelagh F
been subdi
Ireland to t

Five new 
Effernan M
order).  Th
their lithol
lithologica
Emy memb
same time,
continental

A correlati
shown in F
of its mem
correlation
succession 
southern pa

Rocks now
to J-2) by M
the type we
al.,1987; A

Name.  Af

Type secti

Reference 

Lithology.
with rare d
occurs with
the thick li

                      
                         

ORMATION

Formation is 
ed through th
tic Sea basins
defined, due t
Currane Form

 Formation ca
well indurate
comprise an 
oth the Gill an
shales out wi

s by the more
as have been r

e Formation i
Both formation
limestones and
te beds/lamin

Formation is a 
ivided into a n
the west of Ire

members are 
Member and L
he dominantly 
logical, wireli
l markers; the
bers) or the m
, it is recogni
l to very shallo

ion of four we
Figure D.6.46
mber subdivis
n panel also s

in the Fastne
art of the Nort

w referred to th
Murphy & Ai
ell for the form

Ainsworth, 198

fter Lough Lea

ion.  56/21-2: 

sections.  48/

.  This forma
dolomites.  T
hin this forma
imestone deve

                          
                         

N (NEW) 

defined here 
he Goban Spu
.  The variou
to the lateral s

mation and the 

an be differen
ed limestones 

interbedded 
nd Blue Lias f
ithin the North
e marginal ma
recognised in 

s somewhat s
ns possess non
d mudrocks.  

nae, or redden
more non-ma
number of me
eland, further 

proposed, in
Loughaun Mem

interbedded c
ine and micro
e occurrence o
more highly in
ised that the m
ow marine sed

ells (56/21-1, 4
6, illustrating t
sion in this re
shows the lat
et Basin (as in
th Celtic Sea B

his formation 
insworth (199
mation in offs
89; Ainsworth

ane, County K

2893-3205.5m

/30-1: 2200-2

ation comprise
he more inter
ation within th
elopments sha

                         
                          

for a freshwat
ur and Fastnet
us members ar
shale out of th
Caragh Form

ntiated from b
which are in
non-marine/m
formations ar
h Celtic Sea B
arine facies (
this more “arg

similar to the
n-marine to v
The Leane Fo

ned sediments
arine sedimen
embers, none 
supporting the

n descending 
mber (spelling
carbonate/clay
ofossil conten
of the more th
nterbedded cl
more continen
diments are pr

48/30-1, 58/3
the developme
egion, togeth
teral variation
n the 56/21-1
Basin and the 

in the Fastne
91).  The type 
shore Ireland. 
h et al.,1989; R

Kerry. 

m below KB. 

338m below K

es an interbed
rbedded succe
he southern p

aling out.  In th

                         
                

Th

ter to shallow
t basins, and 
re well-define
he limestones

mation.   

both the Gill a
nterbedded wi
marine sedime
e fully marine
Basin, the form
localised non
gillaceous” fa

e Meelagh Fo
very shallow m
ormation can 
s, plus the ma
tary successio
of these coul

e differentiati

stratigraphic 
g ‘LEANE’ fr
ystone beds of
nt.  Definition
hickly develop
laystone and l
ntal successio
resent in only 

-1, 49/29-1) in
ent of the Lean
er with its bo

n seen within
 well) passes
South Celtic 

t Basin were p
well for this u
 This unit was
Rutherford & 

 See Figure D

KB.  63/10-1:

dded successi
essions are re
art of North C
he more north

                         

he Standard Stra

w marine cyclic
also the south

ed in the Fastn
 which define

and Blue Lias 
ith the mudro
entary succes
e throughout t
mation can be
n-marine micr
acies of the Le

ormation whic
marine sedime
be differentia
arked decreas
on than the Le
ld be correlat
on of the Lean

order; Emy M
rom first the l
f this formatio
ns of the vario
ped limestone
limestones sec

ons occur in th
the top third 

n the Fastnet,
ne Formation
oundaries wit

n the formatio
s laterally into
Sea Basin.  

previously ref
unit proposed
s informally d
Ainsworth, 1

D.6. 45. 

 3020.5-3277

on of limesto
ecognised in t
Celtic Sea Ba
herly wells, th

                          

atigraphic Nom

c sedimentary
h and central 
net Basin.  A
e the members

formations b
cks.  The low
sion, with on
their sediment
e differentiated
rofaunas and 
eane Formation

ch is present 
entary facies, 
ated from the 
se in sandston
eane Formatio
ted across the 
ne and Meelag

Member, Nad
letter of each 
on can be subd
ous members 
es (for examp
ctions (Lough
he lower two-
of the success

 North Celtic 
, and the wire
th underlying
on whereby th
o a more clay

ferred to as Ju
d by these auth
described as th
989). 

.5m below KB

ones, clayston
the Fastnet B
sin and also i

he limestone u

                         

menclature of off

y succession o
areas of the 

Away from thi
s.  This forma

by the presenc
wer and midd
nly the upper
tary successio
d from both th
abundant mio
n. 

in the Slyne 
often compris
Meelagh Form
ne beds.  It i
on.  Although 
 basins from 
gh formations

dreegeel Mem
Member in as

divided into fi
have been b

le in the Effe
haun and Athr
-thirds of the 
sion.   

Sea and Sout
eline and lithol
g and overlyin
he alternating

ystone domina

urassic Liassic
hors, 56/21-2,
he Liassic Lim

B.  See Figure

nes, and sands
Basin.  A rapi

n the South C
units are poorly

                         

ffshore Ireland;

f Hettangian a
South Celtic 
s basin, the m
ation lies betw

ce of the more
dle parts of th
r third being 
ons.  Where th
he Blue Lias 
ospores).  No

Basin to the 
sing interbedd
mation by an 
s considered
both formatio
the south and

s. 

mber, Athry M
scending strat
ve members b
ased on a nu
rnan, Nadreeg
ry members).
formation, w

th Celtic Sea b
logical charac
ng formation
g limestone/cl
ated successio

c Limestone U
, is here nomi

mestone (Ainsw

e D.6. 45. 

stones, in ass
d lithological

Celtic Sea Bas
y developed, 

                         

; An Integrated 

Page D

age, that 
Sea and 

members 
ween the 

e thickly 
he Leane 

shallow 
he Leane 
and Gill 

o marine 

west of 
ded well 
absence 
that the 

ons have 
d east of 

Member, 
tigraphic 
based on 
umber of 
geel and 
  At the 

while the 

basins is 
cteristics 
s.  This 
laystone 

on in the 

Unit (J-6 
inated as 
worth et 

sociation 
l change 
sin, with 
with the 

       

Biostratigraph

D.6- 87 

main part 

In the Fa
wackeston
well indur
greenish 
sandstone
well indur
pale red, 
calcareou

In the No
grade loca
micritic to

Wireline 
wells due 
wireline l
and siltsto

Within the
North Cel
claystones
with thin l

Upper bo
claystones
is express
velocity.  

Lower bo
the Carag
velocity.  

Subdivisi
Nadreege
Celtic Sea
subdivisio

Thicknes
boundary 
would app

Biostratig
Occurring

Age.  Earl

Depositio
(freshwate
transgress
environme
& Ainswo
numbers 
conditions
The limes
macrofaun

hic, Lithostratig

of the format

astnet Basin t
ne to packston

urated, and loc
grey, olive g

e units are whi
rated, and oft
very fine to

us, and grade lo

orth Celtic Se
ally to marls.
o cryptocrysta

log characte
 to the hetero
logs exhibit b
ones possess s

e Fastnet Basi
ltic Sea and S
s) of the sedi
limestones an

oundary.  T
s of the Curra
sed on wirelin
 

oundary.  Th
gh Formation. 

 

ion.  In the 
el Member, A
a basins these
on and the late

ss.  The form
is a possible 

pear that the th

graphic char
g within Ostra

ly Jurassic, H

onal environm
er to bracki
sing/regressing

ment during the
orth, 1991).  F
of Classopol
s, with the pa
stone develop
nas (echinode

graphic & Seque

tion developed

the limestone
ne, micritic to
cally grade to 
grey, light bro
ite to light gre
en very calcar
 fine grained
ocally to siltst

a and South C
  The limesto

alline, generall

er.  The wirel
geneous natur
locky profiles

slightly serrate

in, the wirelin
South Celtic S
mentary succ

nd argillaceous

he upper bou
ane Formation
ne log criteria

e base of this
 This is refle

Fastnet Basin
Athry Membe
e members can
eral lithofacies

mation varies i
unconformity
hickest develo

racterization. 
acod Zone IOJ

ettangian. 

ment.  The 
ish water) to
g shoreline w
e Rhaetian/He
Freshwater an
lis pollen rec

arent plant occ
pments are co
erm debris), in

ence Stratigrap

d as claystone

es are off wh
o cryptocrysta
 argillaceous 
own, rarely r
ey, very fine t
reous.  The th

d, well sorted
tones. Rare lig

Celtic Sea ba
ones are light
ly well indura

line characteri
re of the cons
s, with low g
ed high gamm

ne logs exhibit
Sea basins.  T
cessions within
s limestones) 

undary is pla
n, Corfad Mem
a by a sharp d

s unit is placed
ected on wirel

n, five new m
er, Effernan M
nnot be recog
s changes are 

in thickness f
y.  Although th
opments of th

 Dated by os
J2 and Palyno

Leane Forma
o marine, in

which was ass
ettangian mari
nd brackish wa
corded from t
curring in low
onsidered to 
n association 

phic Framework

s. 

hite to cream,
alline, locally 
limestones or

reddish brown
to fine grained
hicker sandsto
d, subangular 
ght tan, micro

sins, the clay
t grey, buff, m
ated, and grade

istics of the L
tituent litholo
amma ray val

ma ray values a

t far greater va
This is due to 
n the Fastnet 
in the Celtic S

aced at a dow
mber, to the lim
decrease in ga

d at a downse
ine log criteri

members are 
Member and L
nised, due to 
shown in Fig

from 138m (4
he formation 
e formation oc

stracods and d
logical Subzo

ation within 
nner shelf en
sociated with 
ine transgress
ater condition
the mudrocks

wland areas bo
be largely m
with localised

k 

, light to dar
oolitic, locall
r dolomitic lim
n, non to cal
d, well sorted

one units are w
to subround

ocrystalline do

ystones are me
medium to da
e to argillaceo

Leanne Forma
ogies.  Where 
alues and corr
and low sonic 

ariability in th
the more het
Basin compa

Sea basins. 

wnsection lith
mestones of t
amma ray val

ection litholog
ia by an incre

proposed, in
Loughaun Me
lateral lithofa

gure D.6.46. 

48/30-1) to a 
is present in t
ccur within th

dinocysts.  Ca
one DM2A1 (p

the Fastnet 
nvironments. 

h a very subd
sion (Robinso
ns are denoted
s and marls. 
ordering lagoo

marine in orig
d developmen

LOWER 

k grey, light 
y silty/sandy, 
mestones.  Th
lcareous, and 
, subangular t
white to light 
ded, friable to
olomites are lo

edium light to
ark grey, light
ous limestones

ation are highl
the sandstone
esponding hig
velocities. 

heir motifs com
erogenous nat

ared to their c

hological cha
he Leane Form
lues and a cor

gical change f
ease in gamma

n descending 
ember.  In bo
acies changes 

maximum of
the southern p
he Fastnet Bas

alcareous ostra
pars). 

Basin was d
 This has 

ued topograp
n et al. 1981;

d by the often 
 This pollen 

ons (Vakhram
gin.  The pres
nts of oolitic li

– MIDDL

to dark brow
 grains clear, 

he claystones 
grade locally

to subrounded
grey, locally 

o moderately 
ocally develop

o dark grey, n
t to dark brow
s or dolomitic

ly variable wi
es and limesto
gh sonic velo

mpared to tho
ature (marls, l
counterparts (

ange from the
mation, Emy 
rresponding s

from limeston
a ray values a

stratigraphic 
oth the North 
within the fo

f 346.5m (64
part of the No
sin. 

acod recovery

deposited in a
been interp

phy, due to th
; Naylor & Sh
abundant ost
type occurs 

meev, 1970; Sl
sence of rare
imestones is i

LE JURAS

wn, mudstone
subrounded, 
are light to d
y to marls.  

d, friable to m
greyish orang
well indurat

ped. 

non to calcare
wnish grey, m
 limestones.  

ithin the Irish
ones are devel
cities.  The c

se wells situat
imestones, san
dominantly m

e marls or ca
Member.  Thi

sharp increase

nes to the clay
and a decrease

order; Emy 
Celtic Sea an

rmation.  The

/2-1) where t
rth Celtic Sea

y is poor to ve

alternating co
reted to rep

he continuing 
hannon, 1982;
racod faunas 
in semi-arid 

laden & Batte
e micro- and 
indicative of c

SSIC 

e, locally 
generally 

dark grey, 
The thin 

moderately 
ge pink to 
ted, often 

eous, and 
mudstone, 
 

h offshore 
loped, the 
claystones 

ated in the 
andstones, 
mudrocks, 

alcareous 
his change 
e in sonic 

ystones of 
e in sonic 

Member, 
and South 
e member 

the lower 
a Basin, it 

ery good.  

ontinental 
present a 
g unstable 
; Murphy 
and large 
and arid 

en, 1984).  
common 

carbonate 



 
               
                     
 
rich, warm
persistent i
an increase
suggestive 

The more 
micro and 
probably m

Distributio
Celtic Sea 
interpretati
Lias and G
Formation 

Seismic ex
recognised
a peak (har
in these ba
interbedded
than the ov

Regional c
Celtic Sea,
middle par
Formation 
Lias forma

Source roc
samples wi
Basin show
potential. T
true for we
Figure D.
characteris

In well 49/
project IS1

Compariso
the Jeanne 

 

                      
                         

m, low to loca
in the lower a
e in water de
of subaerial e

argillaceous s
macrofaunas. 

more marine in

on.  The form
Basin, Fastne
ion across this
Gill formation
are shown in 

xpression.  T
d in the Fastne
rd event) corr
asins.  Below 
d limestone-c

verlying Curra

correlation.  T
, and South Ce
rts of the Mee
in England a

ations in north

ck characteri
ith increased 

w low hydroca
The high mea
ell 49/11-1 in
6. 48. HI va

sed as Type II/

/29-1 in the So
16/01 (BeicipF

on with East
d’Arc Basin, 

                          
                         

ally high ener
and mid interv
epths upsectio
exposure or er

successions of
 This may po

n origin compa

mation is prove
et Basin and G
s area from th
ns to the nor
Figure D.6. 4

The top of the
et and South C
esponds to the
this horizon, 
laystone succ

ane Formation

The Leane Fo
eltic Sea basin
elagh Formati

and South Wa
hwest Scotland

isation.  The L
TOC contents

arbon yields a
an TOC value 
n the North C
alues are high
/III, with gas t

outh Celtic Se
Franlab, 2017)

ern Canada. 
offshore east 

                         
                          

rgy, inner she
vals of the form
on.  The mor
rosion of the u

f the Leane F
ossibly indicat
ared to the sed

en by wells to
Goban Spur Ba
he Goban Spu
rth east of qu
47. 

e formation ti
Celtic Sea basi
e downward p
the formation

cession within
n (see Figure D

ormation is a l
ns.  In the Por
ion.  The Lea

ales (see Cox 
d (see Cox et a

Leane Format
s (Figure D.6

and a Type IV 
for the Fastn

Celtic Sea Bas
her in wells 
to mixed oil a

ea Basin the L
). 

 The Leane F
coast Canada

                         
                

Th

elf conditions
mation, while
re arenaceous
underlying Tri

Formation rec
te highly restr
diments within

o be present in
asin.  Its prese
ur Basin to the
uadrant 49.  T

ies approxima
ins (see Figur
passage into li
n is characteri

n the formation
D.6.4, Figure

ateral equival
rcupine, Slyne
ane Formation
et al., 1999), 
al., 1999; Mor

tion is domina
6. 48). Apart f

to Type III ke
net Basin is sk
sin that show
from the No

and gas genera

Leane Formatio

Formation is a
a.   

                         

he Standard Stra

.  The freshw
e the marine fa
s and reddene
iassic sedimen

ognised withi
ricted bottom 
n the Fastnet B

n the North Ce
ence is extend
e Fastnet Basi
The distributi

ately to the H
re D.6.4, Figu
imestone-clay
ised by high a
n.  The forma
e D.6. 6). 

lent to the Blu
e and Erris ba
n equates to t
and to the lo

rton, 2004; Si

ated by organi
from one very
erogen compo
kewed by the 

ws a very high
orth and Sou
ation potential

on is part of s

age equivalen

                          

atigraphic Nom

water and brac
acies are dom
ed sediments 
nts (Murphy &

in the Celtic b
waters.  It is c
Basin. 

eltic Sea Basi
ed through the
in.  The form
ions of the c

Hettangian (To
ure D.6. 6).  T
ystone success
amplitude, pa
ation displays 

ue Lias and Gi
sins the forma
the lower and
ower and midd
imms et al., 20

ic-lean sample
y organic-rich
osition, resulti
presence of t

h mean TOC 
uth Celtic Sea
l. 

ource rock int

nt to the Argo 

                         

menclature of off

ckish sedimen
minant the upp

occurring in
& Ainsworth, 

basin are gen
considered tha

in (quadrant 4
e Celtic Platfo
ation passes l

component me

op Leane) sei
This horizon, w
sion characteri
arallel seismic

notably highe

ill formations 
ation is equiva
d middle secti
dle parts of th
004). 

es but also con
h sample, sam
ing in poor hy
this one coal s
value on the 

a basins and 

terval Low J1 

Formation (d

                         

ffshore Ireland;

ntary facies a
er intervals, im

n the 63/4-1 w
1991). 

nerally devoid 
at these sedim

49 southwards
orm, based on
laterally into t
embers of the

ismic horizon
which is expr
istic of this fo

c facies, reflec
er seismic am

in the norther
alent to the lo
ions of the B
he Breakish a

ntains a good r
mples from the
ydrocarbon ge
sample, which
TOC bubble
the kerogen 

that was iden

dominantly ha

                         

; An Integrated 

Page D

are more 
mplying 
well are 

d of both 
ments are 

s), South 
n seismic 
the Blue 
e Leane 

n, that is 
ressed as 
ormation 
cting the 

mplitudes 

rn North 
ower and 
lue Lias 

and Blue 

range of 
e Fastnet 
eneration 
h is also 

e map in 
can be 

ntified in 

alites) of 

       

Biostratigraph

D.6- 88 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
 

 

Figure D.6

                      
                         

6. 45.  Leane F

                          
                         

Formation typ

                         
                          

pe and refere

                         
                

Th

ence wells, loc

                         

he Standard Stra

cation and dis

                          

atigraphic Nom

stribution.  

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 89 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 46.  Well co

                          
                         

orrelation of L

Group

LI
A

S

PENARTH

M
ER

C
IA

 M
U

DS
TO

NE

Formation

PA
BA

Y
SH

AL
E

G
LE

N
B

EG
C

UR
R

A
NE

?

LE
A

NE

?

C
AR

A
G

H

LILSTOCK

WESTBURY

B
LU

E
AN

CH
O

R
C

RA
N

N
Ó

G

Me

RO

                         
                          

Leane, Curran

56/2
0 120API

GR
Depth
MD (m)

2200

2300

2400

2500

2600

2700

2800

ember

?
OOSKY

?

UR
A

G
H

C
O

R
FA

D
EM

Y
N

A
DR

EE
G

EE
L

A
TH

R
Y

EF
FE

R
NA

N

?

LO
U

G
HA

U
N

                         
                

Th

ne and Glenb

21-1
Core

Interval

1

Depth
MD (ft)

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100

8200

8300

8400

8500

8600

8700

8800

8900

9000

9100

9200

9300

240 µs
DT

Lithology

                         

he Standard Stra

beg formation

CARA

CURR

GLENB

LEA

PENA

URA

CORF

NADREEGEEL

ATHRY

EFFERNAN

LOUGHAUN

40s/ft
T

                          

atigraphic Nom

ns from Fastn

RAGH

RANE

BEG

ANE

NARTH

AGH

RFAD

For

W
H

IT
BY

LILS
WE

B
LU

E

Group

LI
A

S

PENARTH

M
ER

C
IA

M
U

D
ST

O
N

E

63

55

46

56/

                         

menclature of off

et Basin, Nor

48
Member

W
H

IT
EW

O
O

D
R

O
O

SK
Y

U
RA

G
H

C
O

R
FA

D

rmation

W
H

IT
BY

M
U

DS
TO

N
E

G
LE

N
B

EG
C

UR
R

A
NE

LE
A

NE
C

AR
A

G
H

STOCK
ESTBURY

B
LU

E
A

NC
H

O
R

CR
A

NN
Ó

G

0 15API
GR

64

56

47

Seven Head

/21-1

                         

ffshore Ireland;

rth Celtic Sea 

8/30-1
Depth
MD (ft)

6200

6300

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

14050

Depth
MD (m)

1900

2000

2100

2200

2300

2400

Lithology

65

57

48

58

49

Kinsale

ds

Ballycotton

48/30-1 49/

58/3-1

0 10

km

                         

; An Integrated 

Page D

Basin to Sou

CARA

CUR

GLEN

LEA

PENA

UR

COR

40µs/ft
DT

29-1

20 30 40

       

Biostratigraph

D.6- 90 

uth Celtic Sea 

RAGH

RRANE

NBEG

ANE

ARTH

RAGH

RFAD

Group

W
EA

LD
EN

LI
A

S

PENARTH

M
ER

C
IA

 M
U

DS
TO

NE

hic, Lithostratig

Basin showin

5
Member

ROOSKY

U
RA

G
H

C
O

R
FA

D

LANGPORT

FEADÓG HALITE

Formation

G
LE

N
B

EG
C

UR
R

A
NE

LE
A

NE
C

AR
A

G
H

LILSTOCK

C
RA

N
N

Ó
G

0 API
GR

graphic & Seque

ng lateral rela

58/3-1
Depth
MD (ft)

3800

3900

4000

4100

4200

4300

4400

4500

4600

4700

4800

4900

5000

5100

5200

5300

5400

5500

5600

5700

140150

Depth
MD (m)

1200

1300

1400

1500

1600

1700

Lithology

ence Stratigrap

ationships an

CA

CU

GL

LE

PEN

UR

CO

40µs/ft
DT

phic Framework

d member sub

ARAGH

URRANE

LENBEG

LEANE

ENARTH

RAGH

ORFAD

Group

LI
A

S

PENART

M
ER

C
IA

 M
U

DS
TO

NE

k 

bdivisions.   

4
Member

R
O

O
SK

Y
U

RA
G

H
C

O
R

FA
D

Formation

?

PA
BA

Y
SH

AL
E

?

G
LE

N
B

EG
C

UR
R

A
NE

LE
A

NE
C

AR
A

G
H

LILSTOCK
WESTBURY

B
LU

E 
A

N
CH

O
R

C
RA

N
NÓ

G

p

TH

0 API
GR

LOWER 

49/29-1
Depth
MD (ft)

5500

5600

5700

5800

5900

6000

6100

6200

6300

6400

6500

6600

6700

6800

6900

7000

7100

7200

7300

7400

7500

7600

1120

Depth
MD (m)

1700

1800

1900

2000

2100

2200

2300

Lithology

– MIDDL

 

40 40µs/ft
DT

LE JURASSSIC 



 
               
                     
 

 

Figure D.6

                      
                         

6. 47.  Distrib

                          
                         

utions of Athr

                         
                          

ry, Effernan, 

                         
                

Th

Emy, Lougha

                         

he Standard Stra

aun and Nadr

                          

atigraphic Nom

dreegeel memb

                         

menclature of off

bers, of the Le

                         

ffshore Ireland;

eane Formati

                         

; An Integrated 

Page D

ion.  

       

Biostratigraph

D.6- 91 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 48.  Leane F

                          
                         

Formation so

                         
                          

ource rock cha

                         
                

Th

aracteristics, 

                         

he Standard Stra

offshore Irela

                          

atigraphic Nom

and. 

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 92 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

Athry Me

The Athry 
mid Hettan
prominent 

Sediments 
Murphy &
well for th
Ainsworth,

Name.  Af

Type secti

Reference 

Lithology.
comprising
limestones 
cryptocryst
dolomitic l
The thin sa
moderately

Wireline l
nature of th
ray values 
reflecting a

Upper bou
Nadreegee
in gamma r

Lower bou
limestones 
coincident 

Thickness
unconform

Biostratigr
Occurring 

Age.  Early

Deposition
deposited i
environmen
Localised m

Distributio
North Celt
possible th

Regional c
Emo memb
and Gill fo
(Cox et al.

                      
                         

ember (New

Member is de
ngian age, wh
limestone.  Th

now referred
& Ainsworth (1
he Athry Mem
, 1989; Ainsw

fter Athry Lou

ion.  56/21-2: 

sections.  63/

.  The membe
g a prominen

are off wh
talline, locally
limestones.  T
andstone unit
y well indurate

log character
he lithologies
and high soni

a thickened lim

undary.  The
l Member to t
ray values, in 

undary.  The 
of the Effern
sharp increas

.  The memb
mity in the latte

raphic chara
within Ostrac

y Jurassic, mid

nal environm
in an alternat
nt.  The pre
marine incursi

on.  The mem
tic Sea Basin 
hat the membe

correlation.  T
bers, Meelagh
ormations offs
., 1999).  In n

                          
                         

w) 

efined here as
hich occurs wi
hese sediment

 to this memb
1991).  The ty
mber.  This u
worth et al., 19

ugh, Connema

2999.5-3055m

/10-1:  3114-3

er comprises 
nt limestone 
hite to cream
y silty/sandy, 
The claystones
s are white to
ed, and often v

r.  The memb
s. The high ga
ic velocities re
mestone unit. 

e upper bound
the upper lime
association w

lower bounda
nan Member.  
e in sonic velo

ber varies in 
er well.  

acterization.  
cod Zone IOJ2

d Hettangian. 

ment.  Non-m
ting non-mari
sence of larg
ions are indica

mber is recogn
is uncertain; w
r could be rec

The Athry Me
h Formation, w
shore east of 
northwest Sco

                         
                          

s an interbedde
ithin the Fastn
ts lie between

ber in the Fas
ype well for t

unit was origin
989; Rutherfor

ara, County Ga

m below KB. 

3155m below 

an interbedde
development.

m, light to m
grains clear, s
s are light to m
o light grey, v
very calcareou

ber is charact
amma ray valu
eflect the carb

dary is placed
estones of the

with a sharp in

ary is denoted
This is reflect
ocity. 

thickness from

Dated by ostr
2 (pars) and P

marine (freshw
ine (freshwate
ge numbers o
ated by the pr

nisable within 
while not reco
cognised in as 

ember appear
within the Sly
Ireland (north

otland the low

                         
                

Th

ed succession
net Basin, offs
n Nadreegeel a

tnet Basin we
this unit (56/2
nally part of 
rd & Ainswor

alway. 

 See Figure D

KB.  See Figu

ed succession 
.  Subordinat

medium grey,
subrounded, w
medium grey,
very fine to fi
us. 

terised by hig
ues and low s
bonates.  At th

d at the down
e Athry Memb
ncrease in soni

d by a downse
ted on wirelin

m 14m (63/4

racods and di
alynological S

water to brack
er to brackish
of freshwater/
resence of mar

the Leane For
ognised within
yet undrilled 

s to be lateral
yne Basin.  Th
hern North C

wer parts of th

                         

he Standard Stra

n of claystones
shore south of
and Effernan m

ere previously
21-2) propose
the Liassic L

rth, 1989). 

D.6. 45. 

ure D.6. 45. 

of claystones
te sandstones
, light brown
well indurated
, greenish grey
ine grained, w

ghly serrated, 
sonic velocitie
he top of the A

nward litholo
ber.  On wirel
ic velocity.  

ection litholog
ne log criteria 

4-1) to 63.5m

inocysts.  Calc
Subzone DM2

kish water) to
h water) to a 
/brackish wat
rine microfaun

rmation in the
n the Leane F
parts of this b

lly equivalent 
he member is 
eltic Sea and 
he Breakish a

                          

atigraphic Nom

s and limeston
f Ireland.  Th
members of th

y referred to a
d by these au

Limestone (de

s and limeston
s beds or str
n, mudstone,

d, and locally 
y, non to calc

well sorted, su

wireline log 
es indicate the
Athry Member

ogical change 
line log criteri

gical change f
as a sharp dec

m (56/18-1), a

careous ostrac
2A1 (pars). 

 marine, inne
locally low e

ter ostracods 
nas and dinoc

e Fastnet Basi
Formation in w
basin.  

to the upperm
correlateable 
South Celtic

and Blue Lias

                         

menclature of off

nes with subor
e top third of 

he Leane Form

as Liassic Lim
uthors is also 
escribed by R

nes, with the 
ringers are al
 locally wac
grade to argil

careous, and g
ubangular to s

motifs, reflec
e mudrocks, w
r a boxcar log

from the low
ia, this is take

from a basal c
crease in gam

lthough the u

cod recovery 

er shelf.  The
energy, very 

is characteri
cysts. 

in.  Its presenc
well penetratio

most Mullagh 
to the middle
 Sea basins) 

s formations a

                         

ffshore Ireland;

rdinate sandst
f this unit com
mation.   

mestone Unit  
used here as 

Robinson et al

top third of t
lso developed
ckestone, mic
laceous limes

grade locally t
subrounded, fr

cting the inte
while the low
g profile is rec

wer claystone
en as a sharp d

claystone to th
mma ray values

upper bounda

is poor to ver

e Athry Mem
shallow marin
istic of the m

ce further nort
ons in this ba

and lower pa
 part of the B
and onshore E
are equivalent

                         

; An Integrated 

Page D

tones, of 
mprises a 

(J-4) by 
the type 
l., 1981; 

this unit 
d.  The 
critic to 
stones or 
to marls.  
friable to 

erbedded 
w gamma 
cognised 

es of the 
decrease 

he upper 
s, with a 

ary is an 

ry good.  

mber was 
ine shelf 
member.  

rth in the 
asin, it is 

art of the 
Blue Lias 

England 
ts to the 

       

Biostratigraph

D.6- 93 

Athry Me

Compari
Jeanne d’A

 

Effernan

The Effer
beds, of e
Athry and

Sediments
Murphy &
This unit w
1989; Rut

Name.  A

Type sect

Referenc

Lithology
beds.  Thi

The lime
cryptocry
and locall
calcareou
red, very 
calcareou

Wireline 
sonic velo
this memb

Upper bo
Member t
gamma ra

Lower bo
limestone
a coincide

Thicknes

Biostratig
Occurring

Age.  Earl

Depositio
alternating
large num
indicated 

Distribut
North Cel

hic, Lithostratig

ember (Morton

ison with Eas
Arc Basin, off

n Member (N

rnan Member
early Hettang
d Loughaun m

s now referre
& Ainsworth (
was originally
therford & Ain

After Lough Ef

tion.  56/21-2

e sections.  63

y.  This memb
in beds/stringe

estones are o
ystalline, in pa
ly grading to 

us, and grade l
fine to fine 

us, and grade lo

log characte
ocities, with b
ber possess se

oundary.  Th
to the upper l
ay values and 

oundary.  Th
es of the Loug
ent sharp incre

ss.  The memb

graphic char
g within Ostra

ly Jurassic, ea

onal environm
g non-marine

mbers of fresh
by the presen

tion.  The mem
ltic Sea Basin

graphic & Seque

n, 2004; Simm

tern Canada
ffshore east co

New) 

is defined he
ian age, whic

members. 

d to this mem
(1991).  The t
y part of the L
nsworth, 1989

ffernan, Cahir

: 3055-3143.5

3/10-1:  3155-

ber is defined 
ers of sandston

off white to 
art oolitic (for 
argillaceous l
locally to mar
grained, wel

ocally to siltst

er.  The upper
boxcar wirelin
errated high ga

e top of this u
imestones of 
an associated 

he base of thi
ghaun Member
ease in sonic v

ber ranges from

racterization. 
acod Zone IOJ

arly Hettangia

ment.  Non-m
(freshwater t

hwater or bra
ce of oolitic li

mber is recogn
n is uncertain;

ence Stratigrap

ms et al., 2004

a.  The Athry M
oast Canada.  

ere for a lime
ch occurs in t

mber in the Fa
type well for 

Liassic Limest
9). 

racon, County

5m below KB

-3217.5m belo

d here for a lim
one are also re

cream, light 
r instance 56/2
limestones.  T
rls.  The thin 
ll sorted, sub
tones. 

r and lower li
ne log profiles
amma ray valu

unit is placed 
the Effernan 
sharp increas

is unit is take
r.  This is refl
velocity. 

m 35.5m (63/4

 Dated by os
J2 (pars) and P

an. 

marine (freshw
to brackish) t
ackish water 
imestones. 

nisable within
 while not rec

phic Framework

4). 

Member is ag

estone domina
the Fastnet Ba

astnet Basin w
this unit (56/

tone (describe

y Clare. 

.  See Figure D

ow KB.  See F

mestone domi
cognised. 

to dark gre
21-2, 56/18-1)
The claystones

sandstone un
bangular to su

imestone unit
s, while the do
ues and low so

at a downsec
Member.  On
e in sonic velo

en on a downw
lected on wire

4-1) to 102m (

stracods and d
Palynological 

water/brackish
to a low to hi
ostracods is 

n the Leane Fo
cognised with

k 

ge equivalent t

ated successio
asin, offshore

were previous
/21-2) propose
ed by Robinso

D.6. 45. 

Figure D.6. 45

inated success

ey, light brow
), locally silty
s are light to 

nits are white 
ubrounded, fr

ts within this 
ominantly mu
onic velocitie

ction lithologi
n wireline log
ocity. 

nward litholog
eline log criter

(56/18-1) in th

dinocysts.  Ca
l Subzone DM

h) to marine, 
igh energy, m
noted within 

ormation in th
hin the Leane 

LOWER 

to the Argo Fo

on, in associa
e south of Irel

ly referred to 
ed by these au
n et al., 1981

5. 

sion, in associ

wn, mudstone
y/sandy, grain
medium grey
to light grey, 
riable to mod

member exhib
drock units de
s. 

cal change fro
g criteria, this 

gical change f
ria as a sharp 

hickness. 

alcareous ostra
M2A1 (pars). 

inner shelf.  
marine inner sh

this interval.

he Fastnet Bas
Formation in 

– MIDDL

ormation (dom

ation with tw
land.  These 

 as Liassic Li
uthors is used
; Ainsworth, 1

iation with tw

e, locally wa
ns clear, subro
y, greenish gre

locally greyi
derately well 

bit low gamm
eveloped mid

om the basal 
is expressed 

from a basal 
decrease in g

acod recovery

This member
helf environm
.  Localised 

sin.  Its presen
well penetrat

LE JURAS

minantly halite

o prominent c
sediments lie

imestone Unit
d here as the ty
1989; Ainswo

wo prominent c

ackestone, m
unded, well in

ey, light brow
sh orange pin
indurated, of

ma ray values 
way and at th

claystone of t
as a sharp de

claystone to t
amma ray val

y is poor to ve

r was laid do
ment.  The pre

marine condi

nce further no
tions in this b

SSIC 

tes) of the 

claystone 
e between 

t (J-3) by 
type well.  
orth et al., 

claystone 

micritic to 
indurated, 

wn, non to 
nk to pale 
ften very 

and high 
he base of 

the Athry 
ecrease in 

the upper 
lues, with 

ery good.  

own in an 
esence of 
itions are 

orth in the 
basin, it is 



 
               
                     
 
possible th

Regional c
members, o
and Gill fo
plus the lo
Simms et a

Compariso
the Jeanne 

 

Emy Mem

The Emy M
sandstone 
Fastnet Ba
underlying

Rocks now
Murphy & 
This unit w
Rutherford

Name.  Af

Type secti

Reference 

Lithology.
The limest
cryptocryst
claystones 
locally to m
to moderat

Core from 
a claystone
the top of 
present, inc

Wireline l
reflecting t
distinct cla

Upper bou
claystones 
log criteria

Lower bou
limestones 
an associat

Thickness
lower boun

Biostratigr

                      
                         

hat the membe

correlation.  
of the Meelag
ormations offs
ower part of t
al., 2004). 

on with East
d’Arc Basin, 

mber (New) 

Member is def
beds, of late 

asin, offshore 
g Leane Forma

w referred to 
Ainsworth (1

was originally
d & Ainsworth

fter Emy Loug

ion.  56/21-2: 

sections.  63/

.  The membe
tones are off 
talline, locally
are medium d

marls.  Sandst
tely well indur

the 62/7-1 we
e interval.  Th
the core the c
cluding the br

og character
the dominantl

aystone unit ex

undary.  Th
of the Curran

a, this is denot

undary.  The
of the Nadree

ted sharp incre

.  The membe
ndary was not 

raphic chara

                          
                         

r could be rec

The Effernan
gh Formation, 
shore east of 
the Breakish a

ern Canada. 
offshore east 

fined here as a
Hettangian ag
south of Irela

ation, Nadreeg

this member 
1991).  The typ
y part of the 
h, 1989). 

gh, County Mo

 2893-2955m

/10-1:  3020.5

er is dominate
white, light t

y silty or sand
dark to dark g
tones are whit
rated, and ofte

ell (core 3) pe
he main clayst
claystone pos
rachiopod Ling

r.  The membe
ly limestone l
xhibiting high

e top of this 
ne Formation, 
ted by a sharp 

e base of the 
egeel Member
ease in sonic v

er ranges from
penetrated.  

acterization.  

                         
                          

cognised in as 

n Member is 
in the Slyne B
Ireland (north
and Blue Lia

 The Effernan
coast Canada

a limestone do
ge.  This unit
and.  This un
geel Member. 

in the Fastne
pe well for th
Liassic Lime

onaghan. 

m below KB.  S

5-3082.5m bel

d by limeston
to medium gr

dy, grains clea
grey, greenish 
te to light gre
en calcareous.

enetrated an u
tones are loca
sess abundant
gula. 

er possesses a
lithologies.  T

h gamma ray v

 unit is place
Corfad Memb
decrease in g

unit is define
r. This is refle
velocity. 

m 20.5m (56/

Dated by ostr

                         
                

Th

yet undrilled 

laterally equiv
Basin.  The m
hern North Ce
s formations 

n Member is 
a.   

ominated unit
t is the upper

nit occurs betw
  

et Basin were
is unit propos
estone (Robin

See Figure D.6

low KB.  See 

nes, in associa
rey, light bro

ar, rarely ooliti
grey, olive gr

ey, very fine t
. 

upper interbed
ally laminated
t slickensides

a blocky log p
The few thin 
values and slow

ed at a down
ber, to the lim

gamma ray val

ed at a downw
ected on wirel

/14-1) to a ma

racods and di

                         

he Standard Stra

parts of this b

valent to the 
member is also
eltic Sea and 
of northwest 

age equivalen

, in associatio
r member of t
ween an overl

e previously r
sed by these au
nson et al., 19

6. 45. 

Figure D.6. 4

ation with inte
own, mudston
ic (for examp
rey, rarely red
o fine grained

dded/laminated
, and are dark

s, while at the

profile, with lo
high gamma 
w sonic veloc

nsection litho
mestones of the
lues and a corr

ward lithologi
line log criteri

aximum thick

inocysts.  Calc

                          

atigraphic Nom

basin.  

uppermost pa
o correlateable
South Celtic 
Scotland (see

nt to the Argo

on with a inter
the Leane Fo
lying Inagh F

referred to as 
uthors was 56
981; Ainswor

45. 

erbedded clay
e, locally wa
le 63/4-1), sub

ddish brown, a
d, well sorted,

d sandstone a
k grey/brown, 
e base of the c

ow gamma ra
spikes indica

cities is develo

logical chang
e Leanne Form
responding sh

ical change fr
ia by a sharp d

kness of 66m 

careous ostrac

                         

menclature of off

art of the Mo
e to the lower
Sea basins) a

e Cox et al., 

o Formation (d

rbedded clayst
ormation, and 
Formation, Co

Liassic Lime
6/21-2 is used 
rth, 1989; Ain

stones and su
ackestone to p
brounded, and
and non to cal
, subangular t

and claystone 
slightly silty 

core, abundan

ay values and 
ate interbedde
oped toward th

ge from the m
mation, Emy M
harp increase i

rom a basal c
decrease in ga

(64/1-1), but 

cod recovery 

                         

ffshore Ireland;

oanmore and M
r part of the B
and onshore E
1999; Morton

dominantly ha

tones and sub
is present wi

orfad Member

estone Unit  
here as the ty
nsworth et al

ubordinate san
packstone, mi
d well indurat
lcareous, whic
to subrounded

interval, unde
and fissile.  T

nt shell fragm

high sonic ve
d thin claysto
he top of the m

marls and cal
Member.  On 
in sonic veloc

laystone to th
amma ray valu

in the latter 

is poor to ver

                         

; An Integrated 

Page D

Mullagh 
Blue Lias 
England, 
n, 2004; 

alites) of 

bordinate 
ithin the 
r and an 

(J-6) by 
ype well.  
l., 1989; 

ndstones.  
icritic to 
ted.  The 
ch grade 
d, friable 

erlain by 
Towards 

ments are 

elocities, 
ones.  A 
member. 

lcareous 
wireline 

city.   

he upper 
ues, with 

case the 

ry good.  

       

Biostratigraph

D.6- 94 

Occurring

Age.  Earl

Depositio
deposited 
environme
coastal de

Distribut
North Cel
possible th

The memb
Celtic Pla
unknown.

Regional 
Slyne Bas
to the upp
the upper 

Compari
Jeanne d’A

 

Loughau

The Loug
Hettangia
Member a

Sediments
Murphy &
This unit 
Rutherfor

Name.  A

Type sect

Referenc

Lithology
stringers a
wackeston
grains cle
calcareou
to subroun

Wireline 
the limest
gamma ra

Upper bo
Effernan 
decrease i

Lower bo

hic, Lithostratig

g within Ostra

ly Jurassic, la

onal environm
d in a fluctua

ment.  The pre
epositional env

tion.  The mem
ltic Sea Basin
hat the memb

ber is also ide
atform from th
.  

correlation. 
sin.  Offshore 
per parts of th
parts of the B

ison with Eas
Arc Basin, off

un Member 

ghaun Membe
an age, which 
and the Caragh

s now referre
& Ainsworth (

was original
rd & Ainswort

After Loughaun

tion.  56/21-2

e sections.  63

y.  This memb
are also deve
ne to packsto
ear, subround
us, which grad
nded, friable t

log characte
tone and mud
ay values and 

oundary.  Th
Member to th
in gamma ray 

oundary.  Th

graphic & Seque

acod Zone IOJ

te Hettangian

ment.  Non-m
ating non-ma
sence of the b
vironment in t

mber is recogn
n is uncertain;
er could be re

entified in the 
he Fastnet Ba

 The Emy Me
east of Irelan

he Blue Lias a
Breakish and B

stern Canada
ffshore east co

(New) 

er is defined h
is present wi
h Formation.

d to this mem
(1991).  The t
ly part of the
th, 1989). 

n Lough, Cou

: 3143.5-3205

3/10-1:  3217.

ber comprises 
loped.  The li
ne, micritic to
ed, and well 
e locally to m
to moderately 

er.  The memb
drock lithologi
high sonic vel

he upper bou
he upper lime
values and a 

he lower boun

ence Stratigrap

J2 (pars) and P

. 

marine (fresh
arine (freshwa
brachiopod L
this well. 

nisable within
 while not rec

ecognised in a

62/7-1 well in
asin.  Whether

ember appears
nd (northern N
and Gill forma
Blue Lias form

a.  The Emy M
oast Canada.  

here as an inte
ithin the Fastn

mber in the Fa
type well for 
e Liassic Lim

unty Mayo. 

5.5m below K

.5-3277.5m be

an interbedde
imestones are
o cryptocrysta
indurated.  T

marls.  Sandsto
y well indurate

mber exhibits a
ies. The high 
locities reflec

undary is plac
estones of the
coincident sh

ndary is denote

phic Framework

Palynological 

water to brac
ater/brackish 
ingula, record

n the Leane Fo
cognised with
s yet undrilled

n the Goban S
r it extends no

s to be laterall
North Celtic S
ations.  In nor

mations (see C

Member is age

erbedded succ
net Basin, offs

astnet Basin w
this unit (56/

mestone (Robi

KB.  See Figure

elow KB.  See

ed succession 
e off white to 
alline, locally

The claystone
ones are white
ed, often calca

a highly serrat
gamma ray a

t the carbonat

ced at a down
e Loughaun M
arp increase in

ed by a down

k 

l Subzone DM

ckish water) t
water) to m

ded in core fr

ormation in th
hin the Leane 
d parts of this 

Spur Basin and
orth eastwards

ly equivalent 
ea and South 
rthwest Scotla

Cox et al., 199

e equivalent t

cession of cla
fshore south o

were previousl
/21-2) propose
inson et al., 1

e D.6. 45. 

e Figure D.6. 

of claystones 
 cream, light 

y oolitic (for e
es are medium
e to light grey,
areous and loc

ated log motif
and low sonic
tes and thin sa

nsection litho
Member.  On 
n sonic veloci

nward litholog

LOWER 

M2A1 (pars). 

to marine, inn
arine, low to
rom the 62/7-

he Fastnet Bas
Formation in 
basin.  

d its distributi
s into the sout

to the Meelag
Celtic Sea ba

and and onsho
9; Morton, 20

o the Argo Fo

ystones, limes
f Ireland.  Th

ly referred to 
ed by these au
1981; Ainswo

45. 

and limestone
to medium g

example 56/1
m dark to dar

 very fine to f
ally grade to s

f, reflecting th
c velocities in
andstones.   

ological chang
wireline log 

ity. 

gical change f

– MIDDL

nner shelf.  T
o locally hig
-1 well, sugg

sin.  Its presen
well penetrat

ion is therefor
uthern part of 

gh Formation,
asins) this unit
ore England th
004; Simms et

ormation (dom

stones and th
hese sediment

as Liassic Lim
uthors is used
orth, 1989; A

es. Subordina
grey, light bro
8-1, 63/4-1), 

rk grey, green
fine grained, w
silty/sandy ma

he dominantly
ndicate the mu

ge from the b
criteria, this 

from limeston

LE JURAS

he Emy Mem
h energy, inn
ests a shallow

nce further no
tions in this b

e extended thr
the Porcupine

Easky Memb
t is laterally e
his unit correl
t al., 2004). 

minantly halite

in sandstones
s lie between 

mestone Unit 
d here as the ty
Ainsworth et a

te sandstones 
own, mudstone

locally silty o
nish grey, and
well sorted, su
arls. 

y interbedded 
udrocks, while

basal clayston
is reflected a

es to the clay

SSIC 

mber was 
nner shelf 
w marine, 

orth in the 
basin, it is 

rough the 
e Basin is 

ber, in the 
equivalent 
lates with 

es) of the 

s, of early 
Effernan 

 (J-2) by 
type well.  
al., 1989; 

 beds and 
ne, locally 
or sandy, 
d non- to 
ubangular 

nature of 
e the low 

ne of the 
as a sharp 

ystones of 



 
               
                     
 
the Caragh
decrease in

Thickness
boundary i

Biostratigr
Occurring 

Age.  Early

Deposition
Member w
numbers of
of oolitic li

Distributio
North Celt
possible th

Regional c
Basin, the 
Celtic Sea 
(Cox et al.,

Compariso
the Jeanne 

 

Nadreege

The Nadre
that is pres
member.  T

Sediments 
Murphy &
This unit w
Rutherford

Name.  Af

Type secti

Reference 

Lithology.
succession 
brown, mu
these limes
locally to 
subrounded

Wireline l
lithologies.
sonic veloc
recognised

Upper bou

                      
                         

h Formation.  
n sonic velocit

.  The membe
s a possible un

raphic chara
within Ostrac

y Jurassic, ear

nal environm
was mainly de
f non-marine 
imestones. 

on.  The mem
tic Sea Basin 
hat the membe

correlation.  
lower parts o
basins) and o
, 1999; Morto

on with Easte
d’Arc Basin, 

eel Member 

eegeel Membe
sent in the Fas
This unit is pre

now referred
 Ainsworth (1

was originally
d & Ainsworth

fter Nadreegee

ion.  56/21-2: 

sections.  63/

.   The upper
of limestones

udstone, micri
stones are rep
marls.  The 
d, friable to m

log character
. The high ga
cities reflect t

d reflecting a th

undary.  The

                          
                         

This is indic
ty.   

er varies in thi
nconformity i

acterization.  
cod Zone IOJ2

rly Hettangian

ment.  Non-m
eposited in a 
ostracods and

mber is recogn
is uncertain; w
r could be rec

The member
of the Blue L
onshore Engla
on, 2004; Simm

ern Canada. 
offshore east 

(New) 

er is defined h
tnet Basin, of
esent between

 to this memb
1991).  The ty
y part of the L
h, 1989). 

el Lough, Cou

 2955-2999.5

/10-1:  3082.5

r half of this 
s, claystones a
itic to cryptoc
laced by thin 
thin sandston

moderately wel

r.  The memb
amma ray and
the carbonate
hickened lime

e upper bound

                         
                          

cated on wirel

ickness from 6
in the latter w

Dated by ostr
2 (pars) and P

n. 

marine (freshw
non-marine 

d miospores.  

nisable within 
while not reco
cognised in as 

r is a lateral 
Lias and Gill f
and, and the lo
ms et al., 2004

 The Loughau
coast Canada

here as an int
ffshore south o
n the Emy and

ber in the Fas
ype well for th
Liassic Limest

unty Cavan. 

m below KB.

5-3114m below

member is d
and thin sand
crystalline, lo
dolomite unit

ne units are w
ll indurated, a

ber possess hig
d low sonic ve
es and thin sa
estone unit. 

dary is taken a

                         
                

Th

line log criter

65.5m (56/22-
ell. 

racods and di
alynological S

water to brack
(freshwater t
Localised sha

the Leane For
ognised within
yet undrilled 

equivalent to
formations of
ower parts of 
4). 

un Member is
a.   

erbedded succ
of Ireland.  A 
d Athry memb

tnet Basin we
his unit (56/2
tone (Robinso

  See Figure D

w KB.  See Fi

dominated by 
stones.  The l
cally oolitic (
ts.  The clayst

white to light 
and often very

ghly serrated,
elocities indic
andstones.  At

at a downsect

                         

he Standard Stra

ria by an incr

-1) to a maxim

inocysts.  Calc
Subzone DM2

kish water) t
o brackish) e
allow water, m

rmation in the
n the Leane F
parts of this a

 the Meelagh
ffshore east o
the Breakish 

 age equivalen

cession of lim
prominent lim

bers. 

ere previously
21-2) proposed
on et al., 198

D.6. 45. 

igure D.6. 45.

limestones, w
limestones are
(for example 
tones are med
grey, very f

y calcareous. 

, wireline log 
cate the mudro
t the top of t

tion lithologic

                          

atigraphic Nom

rease in gamm

mum thickness

careous ostrac
2A1 (pars). 

to locally ma
environment, 
marine incursi

e Fastnet Basi
Formation in w
area.  

h Formation, 
f Ireland (nor
and Blue Lias

nt to the Argo

mestones and 
mestone unit is

y referred to a
d by these aut
1; Ainsworth,

 

while the low
e off white to 
55/30-1, 56/2

dium to dark g
fine to fine gr

motifs, reflec
ocks, while th
the Nadreegee

cal change fro

                         

menclature of off

ma ray values 

s of 143.5m (6

cod recovery 

arine, inner sh
denoted by t
ions are envis

in.  Its presenc
well penetratio

Moanmore M
rthern North C
s formations o

o Formation (d

claystones, of
s developed in

as Liassic Lim
thors is used h
, 1989; Ainsw

wer half comp
cream, light t

21-1) and wel
grey, non- to c
rained, well s

cting the inter
he low gamma
el Member a 

om the basal c

                         

ffshore Ireland;

and a corres

64/2-1), but th

is poor to ver

helf.  The Lo
the presence 
saged by the p

ce further nort
ons in this ba

Member, of th
Celtic Sea an
of northwest S

dominantly ha

f late Hettang
n the upper ha

mestone Unit  
here as the ty

worth et al., 1

prises an inte
to medium gr
ll indurated.  
calcareous, an
sorted, suban

rbedded natur
a ray values a
boxcar log p

claystone of t

                         

; An Integrated 

Page D

sponding 

he lower 

ry good.  

oughaun 
of large 
presence 

rth in the 
asin, it is 

he Slyne 
nd South 
Scotland 

alites) of 

gian age, 
alf of the 

(J-5) by 
ype well.  
989 and 

erbedded 
rey, light 

Locally 
nd grade 
ngular to 

re of the 
and high 
profile is 

the Emy 

       

Biostratigraph

D.6- 95 

Member, 
gamma ra

Lower bo
limestone
values, wi

Thicknes

Biostratig
Occurring

Age.  Earl

Depositio
a fluctuati
brackish c
by the loc

Distribut
North Cel
possible th

Regional 
of the Eas
South Cel
1999).  In
formation

Compari
of the Jean

MEELAG

The Meel
continenta
lies betwe

The Meel
the North
sedimenta
Formation
sediments
sedimenta
members,
east of Ire

Sediments
1992; Dan
Slyne Bas
(for exam
is that the
Meelagh F
being non

Eight new
Member, 

hic, Lithostratig

to the upper l
ay values, in a

oundary.  The
es of the Athr
ith a correspo

ss.  The memb

graphic char
g within Ostra

ly Jurassic, la

onal environm
ting  non-mari
conditions are
calised occurre

tion.  The mem
ltic Sea Basin
hat the memb

correlation. 
sky members, 
ltic Sea basins
n northwest S
ns (Cox et al.,

ison with Eas
anne d’Arc Ba

GH FORMA

lagh Formatio
al (freshwater
een an overlyi

lagh Formatio
h Celtic Sea b
ary facies, wit
n can be diffe
s, plus the oc
ary succession
, each of their
eland. 

s within this f
ncer et al. 200
sin.  Since the

mple Morton in
e term Broadf
Formation dif

n- to marginal 

w members a
Lackagh M

graphic & Seque

limestones of 
association wit

e base of the u
ry Member.  
nding abrupt i

ber ranges from

racterization. 
acod Zone IOJ

te Hettangian

ment.  Contine
ine (freshwate
e denoted by t
ences of marin

mber is recogn
n is uncertain;
er could be re

 The Nadreeg
of the Meelag

s) this membe
Scotland and o

1999; Morton

stern Canada
sin, offshore e

TION (NEW

on is defined h
r) to very sha
ng Inagh Form

on is similar to
basins to the s
th the sedimen
rentiated from

ccurrence of d
n compared to
r constituent u

formation wer
05) and Broad
e work of Tru
n Simms et al.
ford Beds is n
ffers from the
marine, rathe

are recognised
Member, Eask

ence Stratigrap

the Nadreege
th a sharp incr

unit is denoted
This change 
increase in so

m 28m (56/20

 Dated by os
J2 (pars) and P

. 

ental (freshwa
er/brackish) to
the occurrenc
ne ostracod fa

nisable within
 while not rec

ecognised in a

geel Member a
gh Formation

er is laterally e
onshore Engla
n, 2004; Simm

a.  The Nadree
east coast Can

W) 

here for the lo
allow water se
mation and an

o the Leane F
south and eas
nts often com

m the Leane F
distinct sands

o the Leane Fo
units, could n

re previously 
dford Beds Fo
ueblood & Mo
., 2004; Hesse

now discontinu
e section in on
er than fully m

d, in descend
ky Member, 

phic Framework

eel Member.  T
rease in sonic 

d by a downw
is expressed 
nic velocity. 

0-1) to a maxim

stracods and d
Palynological 

ater to brackis
o marine, low
ce of rare non
aunas. 

n the Leane Fo
cognised with
s yet undrilled

appears to be l
, in the Slyne 
equivalent to t
and this unit c

ms et al., 2004

egeel Member
nada.   

ower part of th
edimentary su
n underlying C

Formation wh
st of Ireland.  

mprising interb
Formation by t
stone beds.  I
ormation.  Alt
not be extende

referred to as
rmation Equiv
orton (1991) t
elbo et al., 199
ued in favour 
nshore Skye, a

marine in the B

ding stratigra
Emo Memb

k 

This is reflect
velocity. 

ward lithologic
on wireline l

mum thicknes

dinocysts.  Ca
l Subzone DM

sh water) to m
w energy, very
n-marine ostra

ormation in th
hin the Leane 
d parts of this 

laterally equiv
Basin.  Offsh

the upper part
correlates wit

4). 

r is age equiv

the Lias Grou
uccession of e
Conn Formatio

hich is present
 Both format

bedded well in
the presence o
It is thought 
though both fo
ed across the 

s the Broadfor
valent (Scotch
the stratigraph
99; Hesselbo 

r of new name
around Broad

Breakish Form

aphic order; H
ber, Mullagh

LOWER 

ted on wirelin

cal change fro
og criteria by

ss of 44.5m (5

alcareous ostra
M2A1 (pars). 

marine, inner sh
y shallow shel
acods, while th

he Fastnet Bas
Formation in 
basin.  

valent to the u
ore east of Ire
s of the Blue L
th the lower p

valent to the A

p offshore we
early Late Sin
on.   

t in the Goban
ions possess n

ndurated limes
of the anhydri
that Meelagh

ormations hav
basins from t

rd Beds (True
hman & Thom
hy of the Hebr
& Coe, 2008)

e, Breakish Fo
ford (now ref

mation. 

Hollywood M
h Member an

– MIDDL

ne log criteria 

om the lower c
y an abrupt d

56/21-2). 

acod recovery

helf.  This me
lf environmen
he marine sed

sin.  Its presen
well penetrat

upper part of t
eland (norther
Lias and Gill 
parts of the B

Argo Formatio

est of Ireland.
nemurian-Hett

n Spur, Fastne
non-marine to
stones and mu
ite beds/lamin
h Formation 
ve been subdiv
the west of Ir

eblood & Mor
mas, 1995; Da
ridean succes
).  One amend
ormation, in w
ferred to the B

Member, Glen
and Moanmo

LE JURAS

by a sharp de

claystones to t
ecrease in ga

y is poor to ve

ember was dep
nts.  The fresh
diments are re

nce further no
tions in this b

he Emo and lo
n North Celtic
formations (C

Breakish and B

on (dominantly

  It comprises
tangian age.  

et and souther
o very shallow
udrocks.  The 
nae, localised 
is a more no
vided into a n
eland to the s

rton, 1991; Tr
ncer et al. 199
sions has bee

dment arising 
western Scotla
Breakish Form

nnaun Membe
re Member

SSIC 

ecrease in 

the upper 
amma ray 

ery good.  

posited in 
hwater or 
ecognised 

orth in the 
basin, it is 

ower part 
c Sea and 

Cox et al., 
Blue Lias 

ly halites) 

s a cyclic 
This unit 

rn part of 
w marine 
 Meelagh 
reddened 

on-marine 
number of 
south and 

rueblood, 
99) in the 

en revised 
from this 
and.  The 

mation) in 

er, Arroo 
(spelling 



 
               
                     
 
‘MEELAG
reference w
variation b
sandstone/c
wireline an
including t
members) 
the same ti
continental
formation 
Basin (for 

Name.  Af

Type secti

Reference 
below KB.

Lithology.
are, howev
members. 

The limest
locally pel
medium to
dusky red,
sandstones
subrounded
cryptocryst
anhydrite, 

Wireline l
to the hete
the wirelin
and siltston

Upper bou
Inagh Form
criteria, thi

Lower bou
to the mud
values, in a

Subdivisio
Arroo Mem

Thickness

Biostratigr
formation 
difficult in 
In many ca
This had le
recovery is
to DM2A1

                      
                         

GH’ from first
wells for the 
between the 
carbonate/clay
nd microfossil
the occurrenc
or the more h
ime, it is recog
l/shallow mar
are only reco
example 26/2

fter Lough Me

ion.  18/20-1: 

sections.  12
  26/22-1A: 2

.  The membe
ver, less com

ones are off w
loidal or sand
 dark grey, lig
 in part red m

s are off whit
d, locally dolo
talline, well i
are also obser

og character
erogeneous na
ne logs exhibit
nes possess sli

undary.  The
mation, Innisc
is is indicated 

undary.  The 
drocks of the C
association wi

on.  Eight new
mber, Lackagh

.  The formati

raphic chara
is generally p
the Slyne Ba

ases ROPs we
ed to the poor 
s good to very
 (pars). 

                          
                         

t the letter of
formation an
members a

ystone beds o
l content.  De
e of the more

highly interbed
gnised that th
rine sediments
ognised in the
2-1A) and Err

eelagh, County

3376.5-3861.

2/13-1A: 2039
200.5-2266m 

er mainly com
mmonly devel

white, light to 
dy, and well in
ght greenish g
mottling, loca
te to medium
omitic, and no
indurated, dol
rved. 

.  The wirelin
ature of the co
t blocky profil
ightly serrated

e top of the fo
carra Member
by an abrupt 

base of the u
Conn Formati
ith a decrease 

w members ar
h Member, Ea

ion varies in th

acterization.  
poor due to th
asin wells (as i
ere between 1
microfaunal r

y good.  The f

                         
                          

f each membe
nd its constitu
and the natu
of this succes
efinitions of th
e thickly deve
dded clayston

he more contin
s are present 

e Slyne Basin,
ris Basin (12/

y Roscommon

5m below KB

9.5-2097m be
m below KB.  2

mprises an inte
loped within 

dark grey, lig
ndurated, whi

grey to greenis
ally waxy, loc

m grey, light b
on- to slightly
lomite stringe

ne characterist
onstituent lith
les, with low g
d high gamma

formation is in
r, to the lime
decrease in ga

unit is indicate
ion. This chan
in sonic veloc

re proposed, in
asky Member,

hickness from

Dated by no
he problems o
in the Corrib 
 and 2m/hr w
recovery.  Wh
formation is c

                         
                

Th

er  in ascendin
uent members
ure of the b
ssion can be 
he various me
eloped limest
e and limeston

nental success
in only the t

, though the u
13-1A), albeit

n. 

B.  See Figure

elow KB.  18
27/4-1: 1145-1

erbedded succ
the formatio

ght brown, oli
ich locally gr
sh grey, light 
cally dolomiti
brownish grey
y calcareous, w
ers are rarely

tics of the form
hologies.  Whe
gamma ray va

a ray values an

ndicated by a
stones of the 
amma ray valu

ed by a downw
nge is express
city. 

n descending 
 Emo Membe

m 153.5m (19/

n-marine ostr
of drilling this
Field), becaus

which often led
here the forma
characterised b

                         

he Standard Stra

ng stratigraph
s is shown in 
boundaries be

subdivided in
embers have b
tones (for exa
nes sections (

sions occur in 
top third of th
undivided for
t in truncated,

e D.6. 49.  

8/25-1: 2805.5
1639m below 

cession of mud
on.  Interbedd

ive grey, mud
rade into dolo
bluish grey, g

ic, and non- t
y, very fine t
which locally

y recorded.  B

mation are hig
ere the anhyd
alues and corr
nd low sonic v

a downsection
Meelagh For

ues, coinciden

ward lithologi
sed on wirelin

stratigraphic 
er, Mullagh M

8-1) to a maxi

racods and din
s rock unit.  T
se of the deve
d to very poor
ation could be
by Ostracod Z

                          

atigraphic Nom

hic order).  A
Figure D.6.5

etween them
nto eight mem
been based on
ample in the M
(Mullagh, Lac
the lower two

he succession
rmation is rec
 incomplete su

5-3281m belo
KB.  See Fig

drocks, limest
ded anhydrite

dstone to pack
omitic limesto
greyish orange
to calcareous,
to medium gr

y grade to silts
Beds and lam

ghly variable 
drites, sandsto
responding hig
velocities. 

n lithological 
rmation, Holl
nt with a sharp

ical change fro
ne log criteria 

order; Hollyw
Member and M

imum of 509.

nocysts.  Mic
The drilling o
elopment of w
r cuttings (mi
e drilled more
Zone IJO2 an

                         

menclature of off

A well correlat
52.  This figu

m.  The dom
mbers based 

n a number of
Moanmore, A

ckagh and Gle
o-thirds of the

n.  At present,
cognised in th
uccessions in 

ow KB.  19/1
ure D.6.50 an

tones, sandsto
es are also re

stone, micritic
ones or marls
e, greyish bro
, and grading
rained, well s
stones.  Brow

minae of white

within the Iri
ones and carbo
gh sonic veloc

change from 
ywood Memb
p increase in s

om either san
by a sharp in

wood Member
Moanmore Mem

5m (18/20-7).

crofossil resol
of this formati

well indurated 
illed ditch cut
e easily (as in 
nd Palynologic

                         

ffshore Ireland;

tion of four t
ure shows the

minantly inte
on their litho

f lithological m
Arroo and Ho
ennaun memb
e formation, w
, the member

he northern Po
these wells.  

1-1A: 3761-4
nd Figure D.6

ones.  The san
ecognised wi

c to cryptocry
.  The claysto

own, reddish b
g into siltstone
sorted, suban

wnish grey, oli
e to light gre

sh offshore w
onates are dev
cities.  The cla

the claystone
ber.  On wire
sonic velocity

dstones or lim
ncrease in gam

r, Glennaun M
mber.   

. 

lution through
ion proved ex
limestone lith

ttings and rock
well 27/4-1) o

cal Subzones 

                         

; An Integrated 

Page D

type and 
e lateral 

erbedded 
ological, 
markers, 

ollywood 
ers).  At 

while the 
rs of the 
orcupine 

4186.5m 
6.52. 

ndstones 
ithin the 

ystalline, 
ones are 
brown to 
es.  The 

ngular to 
ive grey, 
ey, firm, 

wells due 
veloped, 
aystones 

es of the 
eline log 
y. 

mestones 
mma ray 

Member, 

hout this 
xtremely 
hologies.  
k flour).  
ostracod 
DM2C1 

       

Biostratigraph

D.6- 96 

Age.  Earl

Depositio
mainly de
that marin
(Darwinu
mudrocks
Classopol
(Vakhram
anhydrite)

Distribut
taken to th
parts of th

At the nor
member s
Slyne Bas

It is possib
Basin, bas

Seismic e
basins and
the 27/4-2
seismic pa
interbedde
undrilled 
formation

Regional 
formation
Irish Sea 
Charmout
Breakish, 
2004; Sim

Source ro
mainly in 
and the so

Compari
limestone
offshore e

hic, Lithostratig

ly Jurassic, ea

onal environm
eposited withi
ne ostracod fa

ula spp., Limn
s and beds of 
llis pollen oc

meev, 1970; S
) would indica

tion.  The form
he mapped bo
he Porcupine B

rthern (12/13-
subdivisions h
sin can be iden

ible that the fo
sed on seismic

expression.  T
d approximate
27/5 area (see
ackage below
ed mudrocks,
areas such as

n is considered

correlation. 
ns in basins to

basins).  In 
th Mudstone 
Blue Lias A

mms et al., 200

ock character
 the Slyne Ba

ource rock pot

ison with Ea
es and dolomi
east coast Can

graphic & Seque

arly Late Sinem

ment.  Non-m
in non-marine
aunas and dino
nocythere spp
anhydrite, in 
curs in semi-
laden & Batte
ate rapidly flu

mation is prov
oundaries of th
Basin, as it is 

-1A) and sout
have been mad
ntified outside

ormation is pre
c interpretatio

The Upper Sin
es to the top o
e Figure D.4

w this horizon 
 limestones a
s the flanks o
d to possibly e

 The Meelag
o the south an

the onshore 
Formation (

rdnish format
04). 

risation.  The
asin (Appendi
tential is limit

stern Canad
tes) and the A

nada.   

ence Stratigrap

murian-Hettan

marine (freshw
e to marginal 
ocysts have b

p.), common t
many of the 

-arid and arid
en, 1984).  T

uctuating marg

ven to be prese
he former two
proven in the 

thern (26/22 a
de, and it is un
e of this basin

esent in the un
ons.  

nemurian (Top
of the Meelagh
4.5) and Corri

is marked by
and sandstone
of the Porcup
exist in these a

gh Formation 
nd east of Irel

and offshore
Shales-with-B
tions, plus the

e Meelagh For
ix E). It show
ted.   

da.  The Mee
Argo Formati

phic Framework

ngian. 

water to bracki
marine enviro

been recovered
to abundant m
members is s

d conditions, 
he interbedde
ginal environm

ent in wells fro
o basins.  It is 

northern part

and 26/21 bloc
nknown at the
.  

ndrilled Cona

p Meelagh) se
h Formation.  
ib Field area,

y the developm
s of the Meel
ine Basin and
areas.  

is a lateral eq
land (Goban S
e basins of E
Beef and Bla
e lower half o

rmation includ
ws a mixed Typ

elagh Formati
on (dominant

k 

kish water) to 
ronments.  It i
d.  The occurr
miospores (in
suggestive of 
with the plan

ed nature of th
ments. 

rom the Erris, 
likely to be pr

ts of this basin

cks) limits of 
e present time 

all and Rónán 

eismic horizon
In the Slyne B
, blocks 18/20
ment of high a
lagh Formatio
d the Conall 

quivalent to t
Spur, Fastnet,

England, the 
ack Ven Mar
of the Pabay 

des a few samp
ype II/III kerog

ion is age eq
tly halites) of 

LOWER 

marine, shore
is only within
rence of fresh
cluding Class
non-marine t

nt occurring i
he sediments 

Slyne and nor
resent in the c

n by well contr

proven depos
whether the m

basins, on the

n is recognise
Basin, the hori
0-18/25 (see 
amplitude, ban
on.  The seism
and Rónán ba

he Glenbeg, C
, North Celtic
formation eq
l members), 
Shale Format

ples with elev
gen compositi

quivalent to th
the Horsesho

– MIDDL

eface.  The M
n the top unit 
hwater and br
sopollis polle
to marginal m
in lowland ar
(limestones, 

rthern Porcup
central and sou
trol.   

sition of the f
members that 

e north wester

ed in the Erris
izon is recogn
Figure D.5.3

anded seismic 
mic horizon h
asins, on whi

Currane, Lean
c Sea, South C
quates to Blue

and in north
tion (see Cox

vated TOC con
ion, but hydro

he Iroquois F
oe, Whale and

LE JURAS

Meelagh Forma
(Hollywood 

ackish water o
n), localised 

marine depositi
eas bordering
sandstones, m

ine Basin.  Its
uthern, as yet 

formation, how
are recognisab

n flanks of the

s, Slyne and P
nisable, for ex
3).  In these a

facies that re
has been inter
ich basis exte

ne, Blue Lias 
Celtic Sea and
e Lias Forma
hwest Scotlan
x et al., 1999;

ntents greater 
ocarbon yields

Formation (do
d Jeanne d’Ar

SSIC 

ation was 
Member) 
ostracods 
reddened 

tion.  The 
g lagoons 
mudrocks, 

s extent is 
undrilled 

wever, no 
able in the 

e Rockall 

Porcupine 
xample, in 
areas, the 
eflects the 
rpreted in 
ent of the 

s and Gill 
d Central 
ation and 
nd to the 
; Morton, 

than 1%, 
s are low, 

ominantly 
rc basins, 



 
               
                     
 

Figure D.6

 

                      
                         

6. 49.  Meelag

                          
                         

gh Formation

                         
                          

n and constitu

                         
                

Th

ent members 

                         

he Standard Stra

18/20-1 type 

                          

atigraphic Nom

well, with loc

                         

menclature of off

cation and dis

                         

ffshore Ireland;

stribution map

                         

; An Integrated 

Page D

p. 

       

Biostratigraph

D.6- 97 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 50.  Meelag

                          
                         

gh Formation

                         
                          

n and constitu

                         
                

Th

ent members 

                         

he Standard Stra

reference we

                          

atigraphic Nom

ells with locati

                         

menclature of off

ion and distrib

                         

ffshore Ireland;

ibution map.

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 98 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

 

Figure D.6

                      
                         

6. 51.  Meelag

                          
                         

gh Formation

                         
                          

n constituent m

                         
                

Th

members distr

                         

he Standard Stra

ribution maps

                          

atigraphic Nom

s.  

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D

       

Biostratigraph

D.6- 99 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

 

Figure D.6

                      
                         

6. 52.  Correla

                          
                         

ation of Meela

Formation

IN
AG

H
M

EE
LA

G
H

C
O

N
N

Member

NEASKIN

INNISCARRA

H
O

LL
YW

O
O

D
G

LE
N

N
AU

N
AR

R
O

O
LA

C
KA

G
H

EA
SK

Y
EM

O
M

U
LL

AG
H

M
O

AN
M

O
R

E

18

27/4

                         
                          

agh Formatio

19/11
De
MD

12

12

12

12

12

12

12

13

13

13

13

13

13

13

13

13

0 150API
GR

Depth
MD (m)

3800

3900

4000

4100

4200

18/20-1

18/25-1 (P2)

19

4-1

                         
                

Th

on and constit

1-1A
epth
D (ft)

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

160 µs/ft
DT

Lithology

199/11-1A

0 5 10 15

km

                         

he Standard Stra

tuent member

HOLLYWOOD 

CONN FORMA

ARROO ME

EASKY MEM

EMO MEMB

GLENNAUN M

LACKAGH M

MOANMORE M

MULLAGH ME

40

HOLLYWOOD 

CONN FORMA

ARROO ME

EASKY MEM

EMO MEMB

GLENNAUN M

LACKAGH M

MOANMORE M

MULLAGH ME

                          

atigraphic Nom

rs type and ref

MEMBER

MATION

EMBER

MBER

MBER

MEMBER

MEMBER

MEMBER

EMBER

Formation

IN
AG

H
M

EE
LA

G
H

C
O

N
N

M

MEMBER

MATION

EMBER

MBER

MBER

MEMBER

MEMBER

MEMBER

EMBER

                         

menclature of off

eference wells

18/25
0 150API

GR
De
MD

28

29

30

31

32

33

Member

IN
N

IS
C

AR
R

A
H

O
LL

YW
O

O
D

G
LE

N
N

AU
N

AR
R

O
O

LA
C

KA
G

H
EA

SK
Y

EM
O

M
U

LL
AG

H
M

O
AN

M
O

R
E

                         

ffshore Ireland;

s. 

5-1 (P2)
Depth
MD (ft)

9200

9300

9400

9500

9600

9700

9800

9900

10000

10100

10200

10300

10400

10500

10600

10700

10800

140

epth
D (m)

800

900

000

100

200

300

Lithology

                         

; An Integrated 

Page D.

HOLLYWO

CONN F

ARROO

EASKY

EMO 

GLENNA

LACKAG

MOANMO

MULLAG

40µs/ft
DT

HOLLYWO

CONN F

ARROO

EASKY

EMO 

GLENNA

LACKAG

MOANMO

MULLAG

       

Biostratigraph

6- 100 

OOD MEMBER

FORMATION

O MEMBER

Y MEMBER

MEMBER

AUN MEMBER

GH MEMBER

ORE MEMBER

GH MEMBER

Form

IN
AG

H
M

EE
LA

G
H

C
O

N
N

OOD MEMBER

FORMATION

O MEMBER

Y MEMBER

MEMBER

AUN MEMBER

GH MEMBER

ORE MEMBER

GH MEMBER

hic, Lithostratig

1
0 API

GR
mation

IN
AG

H
M

EE
LA

G
H

C
O

N
N

Member

IN
N

IS
C

AR
R

A
H

O
LL

YW
O

O
D

G
LE

N
N

AU
N

AR
R

O
O

LA
C

KA
G

H
EA

SK
Y

EM
O

M
U

LL
AG

H
M

O
AN

M
O

R
E

graphic & Seque

18/20-1
Depth
MD (ft)

11000

11100

11200

11300

11400

11500

11600

11700

11800

11900

12000

12100

12200

12300

12400

12500

12600

12700

Lithology

1150

Depth
MD (m)

3400

3500

3600

3700

3800

ence Stratigrap

HOLL

CON

AR

EA

E

GLEN

LAC

MOAN

MUL

40 20µs/ft
DT

HOLL

CON

AR

EA

E

GLEN

LAC

MOAN

MUL

phic Framework

LYWOOD MEMBER

NN FORMATION

RROO MEMBER

ASKY MEMBER

EMO MEMBER

NNAUN MEMBER

CKAGH MEMBER

ANMORE MEMBER

LLAGH MEMBER

LYWOOD MEMBER

NN FORMATION

RROO MEMBER

ASKY MEMBER

EMO MEMBER

NNAUN MEMBER

CKAGH MEMBER

ANMORE MEMBER

LLAGH MEMBER

k 

0 A

Formation

IN
AG

H
M

EE
LA

G
H

C
O

N
N

Member

NEASKIN

INNISCARRA

H
O

LL
YW

O
O

D
G

LE
N

N
AU

N
AR

R
O

O
LA

C
K

A
G

H
EA

SK
Y

EM
O

M
U

LL
AG

H
M

O
AN

M
O

R
E

LOWER 

27/4-1
Depth
MD (ft)

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600

4700

4800

4900

5000

5100

5200

5300

5400

150API
GR

Depth
MD (m)

1200

1300

1400

1500

1600

Lith

– MIDDL

 

140 40µs/ft
DT

hology

LE JURASSSIC 



 
               
                     
 

Arroo Me

The Arroo 
age, which
members w

Name.  Af

Type secti

Reference 
KB.  See F

Lithology.
mainly pre
brown, mu
are medium
Sandstones
grained, w
Laminae of

Wireline l
sonic veloc
member po

Upper bou
Glennaun 
decrease in

Lower bou
claystones 
a coinciden

Thickness

Biostratigr
sporadic.  O

Age.  Early

Deposition
non-marine
and localis
environmen

Distributio
parent form
proven dep
whether the

Regional c
Member) a
South Celti
to the uppe
Formation 
Lias forma

Compariso
Iroquois Fo

                      
                         

ember (New

Member is de
h is present w
within the upp

fter Arroo Lou

ion.  18/20-1: 

sections.  18
Figure D.6.50 

.  The membe
esent between 
udstone, locall
m dark to da
s are only loc

well sorted, su
f white, firm, 

log character
cities, with bo
ossess highly s

undary.  The
Member, to t

n gamma ray v

undary.  The
of the Lackag

nt decrease in 

.  The membe

raphic chara
Occurring wit

y Jurassic, Ear

nal environm
e to possibly m
sed beds of a
nt. 

on.  The distri
mation (see ab
position of the
e members th

correlation. 
and the lower p
ic Sea and Ce
ermost part of
(Cox et al., 1

ations, and par

on with East
ormation (dom

                          
                         

w) 

efined here as
ithin the Slyn
er part of the 

ugh, County L

3505-3562.5m

8/25-1: 2933-2
and Figure D

er mainly com
two thickene
y packstone, m
ark grey, gre
cally present 
ubangular to s

anhydrite, are

r.  The upper 
oxcar log pro
serrated wirel

e top of this 
the upper lim
values, in asso

e base of this 
gh Member.  O
sonic velocity

er varies in thi

acterization.  
thin Ostracod 

rly Sinemurian

ent.  Non-ma
marginal mari
anhydrite, in a

ibution of the 
bove for disc

e formation, h
at are recogni

 The membe
part of the Gl

entral Irish Sea
f the Blue Lia
1999).  In nor
rt of the Ardni

tern Canada
minantly lime

                         
                          

s a dominantly
ne Basin, offsh
Meelagh Form

Leitrim. 

m below KB. 

2992.5m belo
D.6.52.  

mprises an int
ed limestone u
micritic to cry
eenish grey, g
(for example 

subrounded, l
e also observe

and lower lim
ofiles, while t
ine logs profil

unit is taken 
mestones of th
ociation with a

member is p
On wireline lo
y. 

ickness from 4

 Dating is by 
Zone IJO2 (p

n. 

arine to ?marg
ine environme
association w

component m
cussion).  At t
however, no m
isable in the S

er appears to 
enbeg Format
a basins).  In t

as Formation a
rthwest Scotla
ish Formation

a.  The Arroo
estones and do

                         
                

Th

y interbedded 
hore west of I
mation. 

 See Figure D

ow KB.  19/11

terbedded sequ
units.  The car
yptocrystalline
greyish brow

18/25-1), co
locally dolom
ed. 

mestone units 
the interbedde
les. 

 on a downse
he Arroo Mem
a sharp increa

placed at the d
og criteria, thi

45m (19/11-1A

non-marine o
ars) and Palyn

inal marine, fr
ents.  The pres

with an absenc

members of th
the northern 

member subdiv
lyne Basin ca

be an equiva
tion in the bas
the English on
and the lower
and the memb
n (see Morton,

o Member is 
olomites) of t

                         

he Standard Stra

succession of
Ireland.  Thes

D.6. 49. 

1-1A: 3876-39

uence of clay
rbonates comp
e, locally pelo
n, locally sil

omprising whi
mitic, non-calc

within this m
ed claystone a

ection litholo
mber.  This i
se in sonic ve

downsection 
s is reflected b

A) to 59.5m (

ostracods and 
nological Sub

freshwater to ?
sence of freshw
ce of marine 

e Meelagh Fo
(12/13-1A) an
visions have b
an be identified

alent to the u
sins to the sou
nshore and of
r part of the S
er is laterally 
, 2004; Simms

age equivale
the Horseshoe

                          

atigraphic Nom

f claystones an
se rocks lie be

921m below K

ystones and lim
prise off whit

oidal, well ind
lty, locally do
ite to medium

careous units, 

member exhib
and limestone

gical change 
is indicated o
elocity. 

change from 
by an abrupt i

18/25-1 (P2))

miospores.  M
bzone DM2A2

?brackish wate
water ostracod
faunal indica

ormation is con
nd southern (

been made, an
d outside of th

upper part of
uth and east of
ffshore basins 
hales-with-Be
equivalent to

s et al., 2004)

ent to the low
e, Whale and 

                         

menclature of off

nd limestones
etween the Gl

KB.  27/4-1: 

mestones.  Th
te, light to me
durated, limest
olomitic, and

m light grey, 
which locally

it low gamma
es developed 

from the low
on wireline lo

the lower lim
increase in ga

. 

Microfaunal fa
2 (pars). 

ers.  This mem
ds (for examp
ators, would s

nsidered to be
(26/22 and 26
nd it is unknow
his basin.  

f the Currane
f Ireland (Fast
this member 

eef Member, C
o the uppermo
. 

wer sedimenta
Jeanne d’Arc

                         

ffshore Ireland;

, of Early Sin
lennaun and L

1301.5-1357m

he claystone b
edium dark gre
tones.  The cla
d non- to cal
very fine to 
y grade to si

a ray values a
midway throu

wer claystone
og criteria by 

mestones to th
amma ray valu

aunal recovery

mber was depo
ple 27/4-1), mi
suggest a con

e similar to th
6/21 blocks) l
wn at the pres

e Formation (
tnet, North Ce
is laterally eq
Charmouth M
ost Breakish a

ary succession
c basins, offsh

                         

; An Integrated 

Page D.

nemurian 
Lackagh 

m below 

beds are 
rey, light 
aystones 
lcareous.  
medium 
ltstones.  

and high 
ugh this 

es of the 
a sharp 

he upper 
ues, with 

y is very 

osited in 
iospores 
ntinental 

hat of the 
limits of 
sent time 

(Roosky 
eltic Sea, 
quivalent 

Mudstone 
and Blue 

n of the 
hore east 

       

Biostratigraph

6- 101 

coast Can

 

Easky M

The Easky
age, whic
members 

Name.  A

Type sect

Referenc
below KB

Lithology
example 2
dolomitic
grey,  mu
sandstone
subrounde

Wireline 
lithologie
sonic velo
recognised

Upper bo
Member t
gamma ra

Lower bo
limestone
with a cor

Thicknes

Biostratig
sporadic. 

Age.  Earl

Depositio
in non-ma
miospores
continenta

Distribut
parent for
proven de
whether th

Regional 
Formation
formation
the UK’s 
Breakish f

hic, Lithostratig

nada.   

Member (New

y Member is 
ch is present 
within the mi

After Easky Lo

tion.  18/20-1

e sections.  
B.  See Figure

y.  The memb
27/4-1) and an
, non- to calc
udstone, crypt
es are off wh
ed, and non- t

log characte
s. The high g
ocities reflect
d reflecting a 

oundary.  The
to the upper 

ay values, in a

oundary.  Th
es of the Emo 
rresponding in

ss.  The memb

graphic char
 Occurring wi

ly Jurassic, la

onal environm
arine to possi
s and localise
al environmen

tion.  The dist
rmation (see 
eposition of th
he members th

correlation. 
n in the Fastn
ns to the south

onshore and o
formations (se

graphic & Seque

w) 

defined here a
within the Sl
d part of the M

ough, County 

: 3602-3671m

18/25-1: 3030
e D.6.50 and F

er mainly com
nhydrite lamin
areous, and g
tocrystalline, 
hite to mediu
o slightly calc

er.  The memb
gamma ray and
t anhydrites, 
thickened lim

e top of the u
limestones of

association wit

he base of this
Member.  Thi

ncrease in son

ber varies in th

acterization. 
ithin Ostracod

test Hettangia

ment.  Non-m
bly marginal 
ed beds of an
nt. 

tribution of the
above for dis

he formation, h
hat are recogn

 This member
net Basin.  It 
h and east of I
offshore basin
ee Cox et al.,

ence Stratigrap

as a dominant
lyne Basin, o
Meelagh Form

Sligo. 

m below KB.  

0-3104.5m be
Figure D.6.52

mprises an int
nae/beds are a
grading into si

well indurate
um grey, ligh
careous.  Beds

mber possess h
nd low sonic v

carbonates an
mestone unit. 

unit is taken at
f the Easky M
th a sharp incr

s unit is taken
is change is ex

nic velocity. 

hickness from 

 Dating is by
d Zone IJO2 (p

an. 

marine to ?mar
marine envir

nhydrite, in a

e component 
scussion).  At
however, no m

nisable in the S

r is the equiva
is an age equ

Ireland (Goban
ns, the Easky 
1999; Morton

phic Framework

tly interbedde
ffshore west 

mation. 

See Figure D

elow KB.  19
2. 

terbedded sequ
also present.  T
iltstones.  The
ed, which loc
ht brownish g
s of white to li

highly serrated
velocities indi
nd sandstones

t a downward
Member.  Thi
rease in sonic 

n at a downwa
xpressed on w

69m (18/20-1

y non-marine o
pars) and Paly

rginal marine 
onments.  Th

association wi

members of th
t the northern
member subdi
Slyne Basin c

alent to the up
uivalent to the
n Spur, North
Member equa

n, 2004; Simm

k 

ed succession 
of Ireland.  T

D.6. 49. 

9/11-1A: 3957

quence of mud
The claystone
e limestones a
cally grade int
grey, very fi
ight grey, firm

d, wireline log
icate the mudr
s.  At the top

d lithological c
is is reflected
velocity. 

ard lithologica
wireline log cr

1) to 97.5m (2

ostracods and
ynological Su

 (freshwater t
he occurrence 
ith an absenc

he Meelagh F
n (12/13-1A) a
ivisions have 

can be identifie

pper part of th
e upper sectio

h Celtic Sea, S
ates to the upp

ms et al., 2004

LOWER 

of mudrocks 
The unit occu

7.5-4028.5m b

drocks and lim
es are medium
are light to me
to dolomitic l
ine to fine g
m, anhydrite, a

g motifs, refle
rocks, while t
p of the Eask

change from t
d on wireline 

al change from
riteria by the s

27/4-1). 

d miospores.  M
ubzone DM2A

to ?brackish w
of freshwater

ce of marine 

ormation is co
and southern 
been made, an
ed outside of t

e Nadreegeel 
ons of the und
South Celtic S
per sedimenta
). 

– MIDDL

and limestone
urs between t

below KB.  

mestones.  Rar
m to dark grey
medium dark g

limestones.  T
grained, well 
are also presen

ecting the inte
the low gamm
ky Member a

the lower clay
log criteria b

m the lower c
sharp decrease

Microfaunal f
A1 (pars). 

water).  This m
r ostracods (fo
faunal indica

onsidered to b
(26/22 and 2

and it is unkno
this basin.  

and the Emy 
divided Leann

Sea and Centra
ary succession

LE JURAS

es, of latest H
the Lackagh a

27/4-1: 1379-

rer sandstone u
, greenish grey
rey, light brow
The locally d
sorted, suban

nt. 

erbedded natu
ma ray values 
a boxcar log p

ystones of the 
by a sharp de

claystones to t
e in gamma ra

faunal recover

member was d
or example in
ators, would s

be similar to th
26/21 blocks) 
own at the pre

members of t
ne, Blue Lias 
al Irish Sea ba
ns of the Blue 

SSIC 

Hettangian 
and Emo 

-1476.5m 

units (for 
ey, locally 
wn, olive 

developed 
ngular to 

ure of the 
and high 
profile is 

e Lackagh 
ecrease in 

the upper 
ay values, 

ry is very 

deposited 
n 27/4-1), 
suggest a 

hat of the 
limits of 

esent time 

the Leane 
s and Gill 
asins).  In 
e Lias and 



 
               
                     
 
Compariso
Formation 

 

Emo Mem

The Emo M
age, which
Mullagh m

Name.  Af

Type secti

Reference 
below KB.

Lithology.
example 1
brown to d
dark grey, 
sandstones
Beds of wh

Wireline l
mudrocks, 
profile, wi
lower half 
increased g

Upper bou
Easky Mem
decrease in

Lower bou
sandstones
decrease in

Thickness

Biostratigr
Zone IJO2 

Age.  Early

Deposition
in non-mar
common r
environmen

Distributio
parent form
proven dep
whether the

Regional c
Leane Form
Gill format

                      
                         

on with East
(dominantly h

mber (New) 

Member is de
h is present w

members within

fter Emo Lake

ion.  18/20-1: 

sections.  1
  See Figure D

.  The membe
8/20-1, 18/20
dusky red, loc

olive grey,  
s are off white
hite to very lig

log character
anhydrites, c
th lower gam
of the memb

gamma ray va

undary.  The
mber to the u
n gamma ray v

undary.  The
s, to the upper
n gamma ray v

.  The membe

raphic chara
(pars), Palyn

y Jurassic, mid

nal environm
rine to possib
reddened mud
nt. 

on.  The distri
mation (see ab
position of the
e members th

correlation.  
mation in the 
tions to the so

                          
                         

ern Canada. 
halites) of the 

efined here as
within the Slyn
n the lower ha

e, County Laoi

3671-3745m 

8/25-1: 3104.
D.6.50 and Fi

er mainly com
0-5) and anhy
cally dolomiti

mudstone, c
e, very fine to
ght grey, firm,

r.  This unit 
carbonates and
mma ray value
ber is generall
alues and decre

 top of this m
upper limeston
values, in asso

e base of this 
r limestones o
values, with a 

er ranges from

acterization.  
nological Subz

d Hettangian. 

ment.  Non-ma
bly marginal m
drocks, in ass

ibution of the 
bove for disc

e formation, h
at are recogni

The member 
Fastnet Basin

outh and east 

                         
                          

 The Easky M
 Horseshoe, W

s a dominantly
ne Basin, offs
alf of the Mee

is. 

below KB.  S

.5-3169m bel
igure D.6.52. 

mprises an inte
drite laminae/
c, non- to cal

cryptocrystalli
o fine grained
, anhydrite, ar

possess high
d sandstones. 
es and higher
ly more mudr
eased, serrated

member is plac
nes of the Em
ociation with a

member is in
of the Mullag
correspondin

m 54m (19/11-

Dating is sol
zone DM2A1 

arine to ?marg
marine enviro
sociation with

component m
cussion).  At t
however, no m
isable in the S

is equivalent 
n.  It is an age
of Ireland (N

                         
                

Th

Member is env
Whale and Jea

y interbedded
fshore west of
elagh Formatio

See Figure D.6

ow KB.  19/

erbedded sequ
/beds are also
lcareous, and 
ine, well indu
d, well sorted
re also present

hly serrated, w
 In general, t

r sonic veloci
rock dominate
d sonic veloci

ced at a down
mo Member.  
an increase in 

ndicated at a 
gh Member.  
ng increase in s

1A) to a maxi

lely by non-m
(pars). 

ginal marine (f
onments.  The
h an absence

members of th
the northern 

member subdiv
lyne Basin ca

in age to the
e equivalent to

North Celtic Se

                         

he Standard Stra

visaged to be 
anne d’Arc bas

d succession o
f Ireland.  Th
on. 

6. 49. 

/11-1A: 4028.

uence of mudr
o present.  Th
grading into 

urated, which
d, subangular 
t. 

wireline log m
the upper half
ities reflecting
ed, reflecting 
ities. 

nsection lithol
This change i
sonic velocity

downward lit
This change i
sonic velocity

imum thickne

marine ostraco

freshwater to 
e occurrence 

e of marine f

e Meelagh Fo
(12/13-1A) an
visions have b
an be identified

e Athry and th
o the middle s
ea, South Cel

                          

atigraphic Nom

age equivalen
sins, offshore 

of mudrocks a
he Emo Memb

.5-4082.5m b

rocks and lime
he claystones 
siltstones.  T

h locally grad
to subrounde

motifs, reflect
f of the memb
g the more ca
in a more hig

logical chang
is indicated  o
y. 

thological cha
is expressed o

y. 

ss of 74m (18

ods and miosp

?brackish ma
of miospores

faunal indicat

ormation is con
nd southern (

been made, an
d outside of th

he lower part 
sections of the
tic Sea and C

                         

menclature of off

nt to the top s
east coast Ca

and limestone
ber occurs be

below KB.  2

estones.  Rare
are medium 
he limestones

de into marls.
d, and non- t

ting the interb
ber possess a 
arbonate dom
ghly serrated 

e from the low
on wireline lo

ange from the
on wireline lo

8/20-1). 

pores.  Occur

arine).  This m
s, localised be
tors, would s

nsidered to be
(26/22 and 26
nd it is unknow
his basin.  

of the Nadree
e undivided L

Central Irish S

                         

ffshore Ireland;

sediments of t
anada.   

s, of mid. He
etween the Ea

7/4-1: 1476.5

er sandstone u
to dark grey, 

s are light to 
.  Locally de
o slightly cal

bedded nature
serrated wire

minated section
log motif, oft

wer claystone
og criteria by 

e lower mudst
og criteria by 

rring within O

member was de
eds of anhydr
suggest a con

e similar to th
6/21 blocks) l
wn at the pres

egeel member
Leanne, Blue L
ea basins).  T

                         

; An Integrated 

Page D.

the Argo 

ettangian 
asky and 

5-1538m 

units (for 
 reddish 
medium 

eveloped 
lcareous.  

e of the 
eline log 
ns.  The 
ften with 

es of the 
y a sharp 

tones or 
a sharp 

Ostracod 

eposited 
rite, and 
ntinental 

hat of the 
limits of 
sent time 

rs of the 
Lias and 

The Emo 

       

Biostratigraph

6- 102 

Member i
offshore b

Compari
(dominant

 

Glennau

The Glen
Sinemuria
and Arroo

Name.  A

Type sect

Referenc
KB.  See F

Lithology
limestone
orangey r
brownish 
rarer lime
indurated,

Wireline 
mudrocks

Upper bo
Hollywoo
by a sharp

Lower bo
limestone
values, wi

Thicknes

Biostratig
highly spo

Age.  Earl

Depositio
in non-ma
miospores
continenta

Distribut
parent for
proven de
whether th

Regional 
Fastnet, N
equate to 
the lower 

hic, Lithostratig

is a laterally e
basins (see Co

ison with Eas
tly halites) of 

un Member 

nnaun Membe
an age, which
o members wi

After Glennaun

tion.  18/20-1

e sections.  1
Figure D.6.50

y.  The mem
es and anhydr
red mottling, l

grey, very fi
estone beds ar
, and locally g

log characte
s, anhydrites, c

oundary.  Th
od Member, to
p decrease in g

oundary.  Th
es of the Arro
ith a correspo

ss.  The memb

graphic char
oradic.  Occur

ly Jurassic, Ea

onal environm
marine to poss

s and localise
al environmen

tion.  The dist
rmation (see 
eposition of th
he members th

correlation. 
North Celtic S

the Charmou
part of the Pa

graphic & Seque

equivalent to t
ox et al., 1999

stern Canada
f the Horsesho

(New) 

er is defined 
h is present wi
thin the upper

n Lough, Coun

: 3456.5-3505

8/25-1: 2869
0 and Figure 

mber comprise
ite are also p
locally waxy, 
ne to medium
re off white t
grade into mar

er.  This unit
carbonates and

he top of the u
o the upper lim
gamma ray va

he base of thi
oo Member.  
nding abrupt i

ber varies in th

racterization.
rring within O

arly Sinemuria

ment.  Non-m
ibly marginal
ed beds of an
nt. 

tribution of the
above for dis

he formation, h
hat are recogn

 The Glennau
Sea and South
uth Mudstone 
abay Shale For

ence Stratigrap

the middle su
; Morton, 200

a.  The Emo 
oe, Whale and 

here as a do
ithin the Slyn
r part of the M

nty Galway. 

5m below KB

.5-2933m bel
D.6.52. 

es an interbed
present.  The 
 locally dolom

m grained, we
to dark grey, 
rls.  Beds of w

t displays hig
d sandstones. 

unit is indicat
mestones or sa
alues, coincide

is unit is indi
This change 
increase in so

hickness from 

.  Dating is b
Ostracod Zone

an. 

marine to ?mar
l marine envi
nhydrite, in a

e component 
scussion).  At
however, no m

nisable in the S

un Member is 
h Celtic Sea 
Formation, S
rmation, Halla

phic Framework

uccessions of t
04; Simms et a

Member is a
Jeanne d’Arc

ominantly int
e Basin, offsh

Meelagh Forma

.  See Figure 

ow KB.  19/1

dded sequence
mudrocks are
mitic, and non
ell sorted, sub
mudstone to 

white to buff, f

ghly serrated, 
  

ted by a down
andstones of t
ent with a shar

icated by a d
is expressed 
nic velocity. 

48.5m (18/20

by non-marin
IJO2 (pars) a

rginal marine 
ironments.  T

association wi

members of th
t the northern
member subdi
Slyne Basin c

laterally equi
basins.  In th
hales-with-Be
aig Member (

k 

the Blue Lias
al., 2004). 

age equivalen
c basins, offsh

terbedded suc
hore west of I

mation. 

D.6. 49. 

11-1A: 3826-3

e of mudrock
e light to med
n- to calcareo
bangular to su
packstone, m
firm, anhydrit

wireline log 

wnsection litho
the Glennaun 

arp increase in

downsection l
on wireline l

0-1) to 63.5m 

ne ostracods a
and Palynolog

(freshwater to
The presence 
ith an absenc

he Meelagh F
n (12/13-1A) a
ivisions have 

can be identifie

ivalent to the 
he UK’s onsh
eef Member, a
(Cox et al., 19

LOWER 

and Breakish

t to the upper
hore east coast

ccession of m
reland.  This 

3876m below

ks and sandst
dium dark gre
us.  The sand

ubrounded, an
micritic to cryp

e, are also pre

motifs, reflec

ological chang
Member.  Thi
sonic velocity

ithological ch
og criteria by

(18/25-1 (P2)

and miospore
gical Subzone 

o ?brackish m
of freshwate

ce of marine 

ormation is co
and southern 
been made, an
ed outside of t

lower sedime
hore and offsh
and the upper
99; Morton, 2

– MIDDL

h formations i

r sediments o
t Canada.   

mudrocks and
unit occurs b

w KB.  27/4-1

tones.  Local
ey, light green
dstones are wh
nd non- to slig
ptocrystalline,
esent. 

cting the inte

ge from the lo
his is denoted o
y. 

hange from cl
y an abrupt d

)). 

es.  Microfaun
DM2A2 (par

marine).  This m
er ostracods (

faunal indica

onsidered to b
(26/22 and 2

and it is unkno
this basin.  

ents of the Gle
hore basins, th
r part of the A
2004; Simms e

LE JURAS

in the UK ons

of the Argo F

d sandstones, 
etween the Ho

: 1248-1301.5

lly developed
nish grey, wit
hite to light g
ghtly calcareo
, locally peloi

erbedded natu

ower clayston
on wireline lo

laystones to t
ecrease in ga

nal faunal rec
rs). 

member was d
for example

ators, would s

be similar to th
26/21 blocks) 
own at the pre

enbeg Formati
he member ap

Ardnish Forma
et al., 2004).

SSIC 

shore and 

Formation 

of Early 
ollywood 

5m below 

d peloidal 
th locally 

grey, light 
ous.  The 
idal, well 

ure of the 

nes of the 
og criteria  

the upper 
amma ray 

covery is 

deposited 
18/25-1), 
suggest a 

hat of the 
limits of 

esent time 

ion in the 
appears to 

mation and 



 
               
                     
 
Compariso
Iroquois Fo
coast Cana

 

Hollywoo

The Hollyw
early Late 
unit of the
Glennaun M

The upper 
was termed

Name.  Af

Type secti

Reference 
KB.  See F

Lithology.
The claysto
waxy, loca
sorted, sub
grey, locall
locally gra
rare.  Beds

Wireline l
sandstone, 
low gamma

Upper bou
Formation,
wireline lo

Lower bou
the upper l
gamma ray

Thickness

Biostratigr
sporadic.  O

Age.  Early

Deposition
This Holly
and bracki
environmen
environmen

Distributio
parent form
proven dep

                      
                         

on with East
ormation (dom

ada.   

od Member 

wood Membe
Sinemurian a

e Meelagh Fo
Member. 

part of the me
d the “Bandon

fter Hollywood

ion.  18/20-1: 

sections.  18
Figure D.6.50 

.  The membe
ones and silts

ally dolomitic,
bangular to sub
ly mottled, mu
de into calcar
 and laminae 

log character
mudrock and

a ray values a

undary.  The 
, Inniscarra M
g criteria as an

undary.  The
limestones or 
y values and a 

.  The membe

raphic chara
Occurring wit

y Jurassic, ear

nal environm
ywood Membe
sh water ostra
nt, while the
nt. 

on.  The distri
mation (see ab
position of the

                          
                         

tern Canada.
minantly lime

(New) 

er is defined h
age, which occ
ormation and

ember is often
n Unit” by Ser

d Lake, Count

3376.5-3456.

8/25-1: 2805.5
and Figure D

er comprises a
stones are lig
, and non- to 
brounded, and
udstone to pa
reous sandston
of anhydrite, w

r.  This unit d
d limestone lit
and high sonic

top of the me
Member, to the

n abrupt down

 base of this m
sandstones of
correspondin

er varies in thi

acterization.  
thin Ostracod 

rly Late Sinem

ment.  Non-m
er was deposit
acods (for exa
e occurrence 

ibution of the 
bove for disc

e formation, h

                         
                          

.  The Glenna
estones and do

here as a hete
curs in the Sly

d lies between

n developed a
rica Energy.   

ty Monaghan.

5m below KB

5-2869.5m be
D.6.52. 

an interbedded
ht to medium
calcareous.  T

d non- to calc
ckstone, micr
nes.  Brownis
white to very 

displays a hig
thologies.  At 
c velocities, ex

ember is indic
e upper limesto
nward decreas

member is ind
f the Glennaun
ng sharp increa

ickness from 5

Dating is by n
Zone IJO2 (p

murian. 

marine to marg
ted in an fluct
ample 27/4-1)

of marine o

component m
cussion).  At t
however, no m

                         
                

Th

aun Member i
olomites) of t

rolithic succe
yne Basin, off
n an overlyin

as a limestone

. 

B.  See Figure

low KB.  19/

d sequence of
m dark grey, l
The sandstone

careous. The li
ritic to cryptoc
sh grey, olive 
pale orange, a

ghly serrated 
the top of the

xhibiting a dis

ated by a dow
ones of the M
se in gamma r

dicated by a d
n Member.  O
ase in sonic ve

53.5m (27/13-

non-marine o
ars) and Palyn

ginal marine (
tuating non-m
), miospores a
ostracods and

members of th
the northern 

member subdiv

                         

he Standard Stra

is age equival
the Horseshoe

ession of mud
ffshore west o
ng Inagh Form

 unit.  In the S

e D.6. 49. 

/11-1A: 3761-

f claystones, s
light greenish 
es are white t
imestone beds
crystalline, loc
grey, cryptoc
and firm, are a

wireline log p
e Hollywood 

stinct boxcar w

wnsection litho
Meelagh Forma

ray values, ass

downsection l
On wireline log

elocity. 

-1A) to 103m 

stracods and m
nological Sub

(freshwater to
marine to inner
and localised b
d dinocysts w

e Meelagh Fo
(12/13-1A) an
visions have b

                          

atigraphic Nom

lent to the low
e, Whale and 

drocks, dolomi
f Ireland.  Th
mation, Innis

Slyne Basin w

-3826m below

siltstones, dolo
grey, reddish

to light grey, 
s are off white
cally sandy, lo
rystalline, we
also present. 

profile, reflec
Member the t

wireline log m

ological chang
ation, Hollywo
sociated with 

lithological ch
g criteria, this

(27/4-1). 

miospores.  M
bzones DM2A

o ?brackish w
r shelf environ
beds of anhyd

would indicat

ormation is con
nd southern (

been made, an

                         

menclature of off

wer sediment
Jeanne d’Arc

ites, limeston
he Hollywood 
scarra Membe

wells such as 2

w KB.  27/4-1

omites, limest
h brown to re
very fine to m
e, light to med
ocally peloida
ell indurated, d

cting the inter
thickened lim

motif.  

ge from the cl
ood Member. 
a sharp increa

hange from th
 is indicated b

Microfaunal fa
A2 (pars) to DM

waters) to mar
nment.  The p
drite, is sugge
e a shallow 

nsidered to be
(26/22 and 26
nd it is unknow

                         

ffshore Ireland;

ary successio
c basins, offsh

es and sandst
Member is th

er and an und

27/4-1, this lim

1: 1145-1248m

tones and san
eddish purple,
medium grain
dium dark gre

al, well indura
dolomite strin

rbedded natur
mestone unit po

laystones of th
 This is expre

ase in sonic ve

he lower clays
by a sharp dec

aunal recovery
M2B. 

rine, inner sh
presence of fre
estive of a con

marine, inne

e similar to th
6/21 blocks) l
wn at the pres

                         

; An Integrated 

Page D.

on of the 
hore east 

tones, of 
he upper 
derlying 

mestone 

m below 

ndstones.  
, locally 

ned, well 
ey, olive 
ated, and 
ngers are 

re of the 
ossesses 

he Inagh 
essed on 
elocity. 

stones to 
crease in 

y is very 

horeface.  
eshwater 
ntinental 
er shelf, 

hat of the 
limits of 
sent time 

       

Biostratigraph

6- 103 

whether th

Regional 
Celtic Sea
Beef Mem
offshore b
lower par
Simms et 

Compari
(dominant

 

Lackagh

The Lack
Sinemuria
between t

Name.  A

Type sect

Referenc
KB.  See F

Lithology
anhydrite 
anhydrite 
mudstone
limestone
subrounde

Wireline 
Carbonate

Upper bo
Member t
gamma ra

Lower bo
upper carb
with a coi

Thicknes

Biostratig
Zone IJO2

Age.  Earl

Depositio
in non-ma
associatio

Distribut
parent for
proven de
whether th

hic, Lithostratig

he members th

correlation. 
a and South C
mber and the
basins of Eng
rt of the Pabay
al., 2004). 

ison with Eas
tly limestones

h Member (N

kagh Member
an-latest Hetta
the Arroo and 

After Lackagh 

tion.  18/20-1

e sections.  1
Figure D.6.50

y.  The memb
are also pre
streaks, non-

e to packston
es.  The mino
ed, and non- t

log characte
es and thin an

oundary.  Th
to the upper m
ay values, coin

oundary.  Th
bonates of the
incident sharp

ss.  The memb

graphic char
2 (pars) and P

ly Jurassic, ea

onal environm
arine to possi

on with an abs

tion.  The dist
rmation (see 
eposition of th
he members th

graphic & Seque

hat are recogn

 The member 
Celtic Sea basi

lower part o
gland (Cox et 
y Shale Form

stern Canada
s and dolomite

New) 

r is defined h
angian age, w
Easky membe

Lough, Count

: 3562.5-3602

8/25-1: 2992
0 and Figure 

ber mainly co
esent.  The cl

to calcareous
e, micritic to
or sandstones 
o slightly calc

er.  This mem
hydrites are p

e top of the u
mudstones of 
nciding with a

e base of the 
e Esky Memb

p increase in so

ber ranges from

racterization. 
Palynological 

arliest Sinemu

ment.  Non-m
ibly marginal 
ence of marin

tribution of the
above for dis

he formation, h
hat are recogn

ence Stratigrap

nisable in the S

r is equivalent 
ins.  The Holl
of the Black 
al., 1999).  I

mation (parts o

a.  The Hollyw
es) of the Hor

here as a dom
which is prese
ers within the

nty Leitrim. 

2m below KB

.5-3030m bel
D.6.52. 

omprises an 
laystones are 
s, and grading
o cryptocrysta
s are off whit
careous.  Beds

mber exhibits a
present in the c

unit is taken at
the Lackagh 

a sharp decrea

member is pl
ber.  This is re
onic velocity.

m 22m (27/4-

.  Dating is so
Subzone DM

urian-latest He

marine to ?mar
l marine envir
ne faunal indic

e component 
scussion).  At
however, no m

nisable in the S

phic Framework

Slyne Basin c

to the middle
lywood Memb
Ven Marl Me
n northwest S
of the Hallaig

wood Member
seshoe, Whale

minantly inter
ent within the
 mid part of th

.  See Figure 

ow KB.  19/1

interbedded s
medium dar

g into siltstone
alline, locally
te to medium
s of white to b

a distinct wire
centre, while m

t the downwa
Member.  Th
se in sonic ve

laced at the do
eflected on wi

1) to a maxim

olely by non-
2B. 

ettangian. 

rginal marine 
ronments.  Th
cators, would 

members of th
t the northern
member subdi
Slyne Basin c

k 

can be identifie

e sediments of
ber appears to
ember, Charm
Scotland this 
g Sandstone an

r is age equiv
e and Jeanne 

rbedded succ
e Slyne Basin
he Meelagh F

D.6. 49. 

11-1A: 3921-3

sequence of m
rk grey, brow
es.  The limes
y peloidal, w

m grey, very 
buff, firm, anh

eline log prof
mainly mudsto

ard lithologica
his is indicate
elocity. 

ownward litho
ireline log crit

mum of 47.5m 

-marine ostrac

(freshwater to
he presence o
suggest a con

he Meelagh F
n (12/13-1A) a
ivisions have 

can be identifie

LOWER 

ed outside of t

f the Glenbeg 
o equate to the
mouth Mudsto
member appe
nd Torosay S

valent to the u
d’Arc basins, 

cession of mu
, offshore we
ormation. 

3957.5m belo

mudrocks and
wn, light gree
tones are ligh
ell indurated,
fine to fine g

hydrite, are als

file, with a bow
ones occur at 

al change from
d on wireline

ological chang
teria by an ab

(18/20-7). 

cods and mio

o ?brackish w
of miospores 
ntinental enviro

ormation is co
and southern 
been made, an
ed outside of t

– MIDDL

this basin.  

Formation wi
e uppermost p
one Formatio
ears to be late
Sandstone mem

upper part of t
offshore east 

udrocks and 
est of Ireland.

ow KB.  27/4-

d limestones. 
enish grey, lo
ht to medium d
, and locally
grained, well 
so recognised.

w shaped hig
the top and bo

m the lower li
e log criteria, 

nge from the lo
brupt decrease

ospores.  Occu

waters).  This m
and localised

ronment. 

onsidered to b
(26/22 and 2

and it is unkno
this basin.  

LE JURAS

ithin the Fastn
part of the Sha
n, in the ons

erally equivale
mbers) (Morto

the Iroquois F
coast Canada

limestones, o
 This membe

-1: 1357-1379

 Rare sandst
ocally silty, w
dark grey, ligh

grade into d
sorted, suban

. 

hly serrated l
ottom of the m

mestones of t
by a sharp in

ower mudston
e in gamma ra

urring within 

member was d
d beds of anhy

be similar to th
26/21 blocks) 
own at the pre

SSIC 

net, North 
ales-with-
shore and 
ent to the 
on, 2004; 

Formation 
a.   

of earliest 
er occurs 

9m below 

tones and 
with local 
ht brown, 
dolomitic 
ngular to 

log motif.  
member. 

the Arroo 
ncrease in 

nes to the 
ay values, 

Ostracod 

deposited 
hydrite, in 

hat of the 
limits of 

esent time 



 
               
                     
 
Regional 
Formation 
succession
2004; Simm

Compariso
(dominantl

 

Moanmor

The Moan
Hettangian
Formation 

Name.  Af

Type secti

Reference 
See Figure

Lithology.
sandwiched
brown, mu
are light to
and non- to
subangular
present. 

Wireline l
sonic veloc
the interbe
profiles. 

Upper bou
Mullagh M
by a sharp 

Lower bou
the claysto
values and 

Thickness

Biostratigr

Age.  Early

Deposition
deposited i
locally red
environmen

Distributio
parent form
proven dep
whether the

                      
                         

correlation. 
in the Fastn

s of the Blue 
ms et al., 2004

on with East
ly limestones 

re Member 

nmore Membe
n age, which i

and lies betw

fter Moanmore

ion.  18/20-1: 

sections.  18/
e D.6.50 and F

.   The memb
d between tw

udstone, crypt
o medium grey
o calcareous.  
r to subround

log character
cities, with bo
edded claysto

undary.  The
Member, to the

decrease in ga

undary.  The
ones of the Co

a coincident d

.  The membe

raphic chara

y Jurassic, ear

nal environm
in non-marine
ddened sedim
nt. 

on.  The distri
mation (see ab
position of the
e members th

                          
                         

 This membe
net, North Ce
Lias and Brea
4). 

tern Canada.
and dolomites

(New) 

er is defined 
s present with

ween the Meela

e Lough, Coun

3785.5-3861.

/25-1: 3210-3
Figure D.6.52

er mainly com
o thickened li

tocrystalline, w
y, locally ligh
Sandstones a

ded, locally do

r.  The thicken
oxcar wireline
ne and limes

e top of the un
e upper limest
amma ray valu

 base of the u
onn Formation
decrease in so

er varies in thi

acterization.  D

rly Hettangian

ment.  Non-ma
e to possibly 

ments, in asso

ibution of the 
bove for disc

e formation, h
at are recogni

                         
                          

er appears to
eltic Sea, Sou
akish formatio

.  The Lackag
s) of the Hors

here as a do
hin the Slyne 
agh Formation

nty Clare. 

5m below KB

281m below K
2. 

mprises an int
imestone unit
well indurated
ht greenish gr
are rare, and c
olomitic, non

ned upper and
e log motifs, 
stones develop

nit is indicate
tones or anhy
ues, in associa

unit is indicate
n.  This chang
onic velocity. 

ickness from 4

Dating is sole

n. 

arine to ?marg
marginal ma

ociation with 

component m
cussion).  At t
however, no m
isable in the S

                         
                

Th

o be the age 
uth Celtic Sea
ons of the UK

gh Member is
eshoe, Whale 

ominantly int
Basin, offsho

n, Mullagh Me

B.  See Figure

KB.  19/11-1A

terbedded seq
ts.  The carbon
d, limestones,
rey, pale red, 
comprise whit
n-calcareous u

d lower units 
reflecting the
ped midway 

ed by a down
ydrites of the M
ation with coi

ed by a down
ge is expresse

44m (27/5-1) t

ely by miospor

ginal marine (f
arine environm

an absence 

members of th
the northern 

member subdiv
lyne Basin ca

                         

he Standard Stra

equivalent to
a and Centra

K’s onshore an

s age equivale
and Jeanne d

terbedded suc
ore west of Ire
ember and the

e D.6. 49. 

A: 4123-4186

quence of clay
nates compris
, which often 
greyish red to
e to medium l

units.  Beds o

within this m
e interbedded 

through this 

nsection lithol
Moanmore M
incident increa

nsection litholo
d on wireline 

to a maximum

res.  Occurrin

freshwater to ?
ments.  The 
of marine fa

e Meelagh Fo
(12/13-1A) an
visions have b
an be identified

                          

atigraphic Nom

o Corfad and
l Irish Sea b

nd offshore ba

ent to the low
d’Arc basins, o

ccession of m
eland.  The un
e Conn Forma

.5m below KB

ystones and li
se off white, l
grade to dolo

o reddish brow
light grey, ver

of white to lig

member exhib
limestone, sa
member pos

ogical change
Member.  This 

ase in sonic ve

ogical change
log criteria a

m of 76m (18/2

ng within Palyn

?brackish wat
presence of m

faunal indicat

ormation is con
nd southern (

been made, an
d outside of th

                         

menclature of off

d Uragh mem
basins, and th
asins (see Cox

wer part of th
offshore east c

mudrocks and 
nit is the basa
ation. 

B.  27/4-1: 15

imestones.  Th
light to mediu
omitic limesto
wn, locally sil
ry fine to fine
ght grey, firm

it low gamma
andstone and a
sess highly s

e from the low
is denoted on

elocity. 

e from limesto
as an abrupt in

20-1). 

nological Sub

ters).  The Mo
miospores, be
tors, would s

nsidered to be
(26/22 and 26
nd it is unknow
his basin.  

                         

ffshore Ireland;

mbers of the 
he upper sedi
x et al., 1999; 

e Iroquois Fo
coast Canada.

limestones, 
al unit of the M

86-1639m bel

he claystone b
um dark grey,
ones.  The cla
lty, locally do
e grained, wel
m, anhydrite, 

a ray values a
anhydrite bed

serrated wireli

wer claystone
n wireline log

ones or sandst
ncrease in gam

bzone DM2A1

oanmore Mem
eds of anhydr
suggest a con

e similar to th
6/21 blocks) l
wn at the pres

                         

; An Integrated 

Page D.

Currane 
imentary 
Morton, 

ormation 
  

of early 
Meelagh 

low KB.  

beds are 
, greyish 
aystones 
olomitic, 
ll sorted, 
are also 

and high 
ds, while 
ine logs 

es of the 
g criteria 

tones, to 
mma ray 

1 (pars). 

mber was 
rite, and 
ntinental 

hat of the 
limits of 
sent time 

       

Biostratigraph

6- 104 

Regional 
Basin.  It 
east of Ire
Moanmor
Morton, 2

Compari
(dominant

 

Mullagh

The Mulla
Hettangia
Moanmor

Name.  A

Type sect

Referenc
See Figur

Lithology
sandstone
greyish or
grey, mud
dolomitic 
subrounde

Wireline 
sandstone
and low s
within thi

Upper bo
the Emo M
decrease i

Lower bo
limestone
values, in 

Thicknes

Biostratig

Age.  Earl

Depositio
in non-ma
associatio

Distribut
parent for
proven de
whether th

Regional 

hic, Lithostratig

correlation. 
is an age equ

eland (North C
re Member eq
2004; Simms e

ison with Eas
tly halites) of 

h Member (N

agh Member i
an age, which 
re members w

After Mullagh 

tion.  18/20-1

e sections.  18
re D.6.50 and 

y.  The mem
e beds are als
range, locally
dstone to loca

limestones. 
ed, and non- t

log characte
e, claystone, c
sonic velocitie
is member. 

oundary.  The
Member, to th
in gamma ray 

oundary.  Th
es or anhydrite
n association w

ss.  The memb

graphic char

ly Jurassic, m

onal environm
arine to possib

on with an abs

tion.  The dist
rmation (see 
eposition of th
he members th

correlation. 

graphic & Seque

 The member
uivalent to the
Celtic Sea, Sou
uates to the lo
et al., 2004). 

stern Canada
f the Horsesho

New) 

is defined her
is present wit

within the lowe

Lough, Count

: 3745-3785.5

8/25-1: 3169-3
Figure D.6.5

mber is domin
so present.  T
y dolomitic, no
lly packstone
 Minor sand
o slightly calc

r.  This memb
carbonate and 
es), plus two d

e top of this un
he upper limes

values, with a

he base of the 
es of the Mull
with an increas

ber varies in th

acterization. 

mid. Hettangian

ment.  Non-m
bly marginal m
ence of marin

tribution of the
above for dis

he formation, h
hat are recogn

 The Mullagh

ence Stratigrap

r is a lateral e
e lower interva
uth Celtic Sea
ower sedimen

a.  The Moan
oe, Whale and 

re as a domina
thin the Slyne
er half of the M

ty Cavan. 

5m below KB

3210m below
52. 

nated by an 
The claystone
on- to calcare
, rarely silty o

dstones are lig
careous.  Beds

ber displays a
anhydritic lit

distinct limest

nit is placed a
stones of the M
a correspondin

member is in
lagh Member.
se in sonic vel

hickness from 

 Dating is sol

n. 

marine to ?mar
marine enviro

ne faunal indic

e component 
scussion).  At
however, no m

nisable in the S

h Member is 

phic Framework

equivalent to t
als of the und
a and Central I
tary successio

nmore Membe
Jeanne d’Arc

antly interbedd
Basin, offsho

Meelagh Form

.  See Figure 

w KB.  19/11-1

interbedded s
s are medium
eous, and grad
or sandy, micr
ght brownish 
s and laminae 

a highly serrat
thologies.  Tw
tone units (low

at a downward
Mullagh Mem
ng increase in

ndicated by a 
  This is refle
locity. 

40.5m (18/20

lely by miospo

rginal marine 
onments.  The
cators, would 

members of th
t the northern
member subdi
Slyne Basin c

laterally equiv

k 

the Loughbau
divided Leann
Irish Sea basi

ons of the Blu

er is age equ
c basins, offsh

ded successio
ore west of Ire
mation. 

D.6. 49. 

1A: 4082.5-41

succession of
m to dark gre
ding into silts
ritic to crypto

grey, very f
of white to bu

ted wireline lo
wo distinct do
w gamma ray 

d lithological c
mber.  On wire
n sonic velocit

downsection 
ected on wirel

0-1) to 48.5m 

ores.  Occurri

 (freshwater t
e occurrence o
suggest a con

he Meelagh F
n (12/13-1A) a
ivisions have 

can be identifie

ivalent to the 

LOWER 

n Member of 
e, Blue Lias a
ns).  In the UK
e Lias and Br

ivalent to the
hore east coast

n of mudrock
eland.  This m

123m below K

f mudrocks, l
y, locally ligh

stones.  The li
crystalline, w
fine to fine g
uff, firm, anhy

og profile, refl
minantly mud
values and hi

change from t
line log criter
ty. 

lithological c
ine log criteri

(18/20-7). 

ng within Paly

to ?brackish w
of miospores, 

ntinental enviro

ormation is co
and southern 
been made, an
ed outside of t

Effernan Mem

– MIDDL

f the Leane Fo
and Gill form
K’s onshore a
reakish format

e lower part o
t Canada.   

ks, limestones 
member occurs

KB.  27/4-1: 15

limestones an
ht greenish g
imestones are

well indurated,
grained, well 
ydrite, are also

flecting the int
drock units (h
igh sonic velo

the lower mud
ria, this chang

change from c
ia by a sharp d

ynological Su

water).  This m
plus localised

ronment. 

onsidered to b
(26/22 and 2

and it is unkno
this basin.  

mber of the L

LE JURAS

ormation in th
ations to the s

and offshore b
tions (Cox et a

of the Argo F

and anhydrite
s between the 

538-1586m be

nd anhydrites
grey, light blu
e light to med

and locally g
sorted, suban

o present. 

terbedded natu
high gamma ra
ocities), are re

drocks or sand
e is denoted b

claystones to t
decrease in ga

ubzone DM2A

member was d
d beds of anh

be similar to th
26/21 blocks) 
own at the pre

Leane Formati

SSIC 

he Fastnet 
south and 

basins, the 
al., 1999; 

Formation 

es, of mid 
Emo and 

elow KB.  

s.  Minor 
uish grey, 
dium light 
grade into 
ngular to 

ure of the 
ay values 
ecognised 

dstones of 
by a sharp 

the upper 
amma ray 

A1 (pars). 

deposited 
hydrite, in 

hat of the 
limits of 

esent time 

ion in the 



 
               
                     
 
Fastnet Ba
south and e
basins, this
Morton, 20

Compariso
(dominantl

 

                      
                         

asin.  It is an 
east of Ireland
s member is a
004; Simms et

on with East
ly halites) of t

                          
                         

age equivalen
d (North Celti
a lateral equiv
t al., 2004). 

tern Canada
the Horseshoe

 

                         
                          

nt to the lowe
c Sea, South C
valent to the 

a.  The Mulla
e, Whale and J

                         
                

Th

er intervals of
Celtic Sea and
lower parts o

agh Member 
Jeanne d’Arc b

                         

he Standard Stra

f the undivide
d Central Irish
of the Blue L

is age equiva
basins, offsho

                          

atigraphic Nom

ed Leanne, Blu
h Sea basins). 

Lias and Break

alent to the l
ore east coast C

                         

menclature of off

ue Lias and G
 In the UK’s 

kish formatio

lower part of 
Canada.  

                         

ffshore Ireland;

Gill formation
onshore and o
ns (Cox et al

f the Argo Fo

                         

; An Integrated 

Page D.

ns to the 
offshore 
l., 1999; 

ormation 

       

Biostratigraph

6- 105 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
PABAY SH

The Pabay 
unit was la
the Early S
developed 
in Hesselbo
Suisnish S
Hesselbo e
Hesselbo &

According 
although th
2004). 

The Pabay
(such as 
nomenclatu
followed b

In the curre
offshore Ire
to the alter
nomenclatu

It is also co
also the Co

As defined
Pliensbach
lack of th
Formation,

Argillaceou
(i.e. early L
basins and
Pabay Shal
facies in w
this area as

The Pabay 
order; Allu
each memb
has not be
Celtic Sea 
of the form
defined in t

Reference 
1A: 2176-2

Lithology.
throughout

The claysto
non- to var
grey, and n

                      
                         

HALE FORM

Shale was fir
ater redefined,
Sinemurian (b
in the Upper G
o et al., 1998)
andstone Mem

et al. (1998) a
& Coe (2008) 

to the BGS L
he Isle of Sky

y Shale Forma
Trueblood &
ure into weste
y subsequent 

ent study, this
eland, namely
rnative of ext
ure, Cox et al

onsidered like
onall and Róná

d in offshore
hian in age.  T
he Scalpay Sa
, in the upperm

us dominated 
Late Sinemuri

d the Glenbeg
le Formation 

western offsho
s the “Broadfo

Shale Format
ua Member, B
ber in ascendi
en subdivided
and North Ce

mation be pro
the Slyne Bas

sections in o
2519m below 

.  This format
t the formation

ones are medi
riably calcare
non- to calcar

                          
                         

MATION 

rst described, a
, as the Pabay
basal Semicos
Glen-1 well, d
).  As redefine
mber.  Morto
s the new Ard
grouped this b

Lexicon the t
ye section at B

ation name is 
& Morton, 19
ern offshore I
workers in th

s usage has be
y the Goban S
tending the Ch
., 1999) into e

ely as a result 
án basins, tho

e Ireland, the
The extension 
andstone Form
most Pliensba

marine sedim
ian), are assig

g Formation (u
in western Sc
re Ireland bas

ord Beds”, see

tion is subdiv
arnahallia Me
ing stratigraph
d into membe
eltic Sea basin
oven in the P
sin will be rec

offshore Irela
KB.  56/21-1

tion is domina
n. Sandstone s

ium light to g
ous, and grad

reous, and gra

                         
                          

as the Pabba S
y Shale Forma
statum Zone) 
drilled in the n
ed by the latte
on (1999) sep
dnish Formati
back with the 

type section i
Boreraig had b

applied to we
991, as “Pab
Ireland area, 
e area, for exa

een extended 
pur, Fastnet, S
harmouth Mu
eastern offshor

of the present
ough the forma

e formation r
of the upper r
mation in of
chian, in north

ments in Irelan
gned in offsho
upper part) in
cotland, of ear
sins, which is 
e above for dis

vided into four
ember, Ardra M
hic order).  Di
ers in those w
ns), although 
Porcupine Bas
ognised in the

and.  18/20-1
: 1938.5-2144

antly a mudro
stringers and t

greyish black, 
de into argillac
ade into argilla

                         
                

Th

Shales, by Wo
ation, by Hess

to Late Plien
northern part o
r authors, the 

parated out th
on (which wa
Pabay Shale F

s the Isle of 
been previous

estern offshor
bba Shale”) 
for example 
ample, Scotch

to the whole 
South Celtic S

udstone Forma
re Ireland.  

t study that the
ation has not y

ranges from l
range limit in 
ffshore Irelan
hwest Scotlan

nd that correlat
ore Ireland to 
n eastern offs
rliest Sinemur
separated as 

scussion).  

r members in 
Member and P
istributions of

wells located t
sequence subd
sin and Erris 
ese other basin

: 2868.5-3301
4m below KB

ock (claystone
thin beds are r

slightly micro
ceous siltston
aceous calcare

                         

he Standard Stra

oodward (1897
elbo et al. (19
nsbachian (in
of the Isle of S
formation inc
e lower part 

as also describ
Formation.   

Pabay, Inner 
sly proposed 

re Ireland bas
to extend w
the Slyne and

hman & Thom

of offshore Ir
Sea and North
ation name fr

e formation ex
yet been penet

latest Sinemu
Ireland to the

nd, a sandston
nd.  

te with the mi
new formatio

shore Ireland 
rian to early L
the marginal 

the Slyne Bas
Poulnamuck M
f these membe
to the east and
divisions can 
Basin, it is p

ns also.  

1m below KB
.  See Figure 

e/siltstone) suc
rare within thi

omicaceous, r
nes or calcareo
eous siltstone

                          

atigraphic Nom

7), from the Is
998), and its s
tra Margarita
Skye (see Figu
cluded several
of the Pabay

bed by Morton

Hebrides, Sc
as the type se

sins following
western Scotl
d Erris basins

mas (1995) and

reland, to inclu
h Celtic Sea ba
rom southern 

xtends also in
trated in any w

urian (Raricos
e top of the Pl
ne formation 

id part of the P
ons, i.e. the In

basins.  In ad
Late Sinemuri
marine Meela

sin.  These com
Member (spell
ers are shown
d south of Ire
be recognised

probable that 

B.  19/11-1A: 
D.6. 53. 

ccession.  Stri
is unit. 

rare carbonace
ous claystones
s. The stringe

                         

menclature of off

sle of Skye, w
stratigraphical
atus Zone).  T
ure D.6.16 he
l sandstone m
 Shale Forma
n, in Simms e

otland (Morto
ection by Mor

g the proposal
land, Hebride
s.  This recom
d Chapman et 

ude basins to 
asins.  This ap
England (foll

nto the Porcup
wells in these 

statum Zone 
liensbachian i

which overl

Pabay Shale F
nagh Formatio
ddition, the lo
ian age, is dev
agh Formation

mprise, in des
ling ‘PABA’ 

n in Figure D.
eland (Goban 
d in all areas. 
the member 

3508-3723.5m

ingers and bed

eous specks, l
s.  The siltsto
ers and beds o

                         

ffshore Ireland;

western Scotlan
l range extend
The formation
ere, and also f

members, inclu
ation as descr
t al., 2004), h

on & Hudson
rton (in Simm

ls of previous
ean lithostrat
mmendation h
al. (1999).  

the south and
pproach was p
lowing standa

ine Basin, and
basins.   

equivalent) t
s primarily du
lies the Paba

Formation in S
on in the weste
owermost par
veloped in a d
n (formerly kn

scending strat
from first the 
.6.54.  This fo
Spur, Fastne
 Should the p
subdivisions 

m below KB.

ds of limeston

locally highly
ones are mediu
of limestone c

                         

; An Integrated 

Page D.

and.  The 
ded from 
n is well 
figure 23 
uding the 
ribed by 
however, 

n, 1995), 
ms et al., 

s authors 
tigraphic 
has been 

d eastern 
preferred 
ard BGS 

d maybe 

to latest 
ue to the 
ay Shale 

Scotland 
ern Irish 
rt of the 
different 

known in 

tigraphic 
letter of 

ormation 
et, South 
presence 
that are 

  27/13-

ne occur 

y pyritic, 
um dark 

comprise 

       

Biostratigraph

6- 106 

off white
sandstone
subrounde

The more
Fastnet an
grey, very
(for exam
50/3-1). 

In the Nor
this unit h

Wireline 
formation
beds and 
or bow sh
motifs.  In
bulge at t
gamma ra

Upper bo
lithologic
Formation
This is ex

Offshore 
black non
Pabay Sh
correspon

Lower bo
calcareou
in gamma
log criter
mudrock/m
the bound

Offshore 
limestone
criteria by

Note that 
than in the

Subdivisi
stratigraph
south and
been subd

Thicknes
presence o

Biostratig
Ireland (G
the Late P
with the b

hic, Lithostratig

e to light gre
es are off whi
ed, and non- t

e calcareous, m
nd North Celt
y fine to fine g

mple 56/21-1, 

rth Celtic Sea
has not be form

log charact
n.  The wirelin
stringers are d
haped motifs.
n the south an
the base of th
ay values and 

oundary.  In 
al change fro
n, Whitewood

xpressed on wi

west of Irelan
n-calcareous, 
hale Formation
nding increase

oundary. In t
us, claystones 
a ray values an
ria by an incr
/mudrock cont
dary is a mudr

west of Irelan
es or sandston
y a decrease in

the base of t
e Fastnet and 

ion.  This for
hic order, the

d east offshore
divided into m

ss.  The forma
of unconform

graphic char
Goban Spur, F
Pliensbachian
best recovery 

graphic & Seque

y, light brow
ite, light brow
o calcareous. 

medium grey c
tic Sea Basins
grained, well 
64/1-1) and in

a Basin, a prom
malised in this

er.  The form
ne log motifs a
denoted by ga
  In the Slyn

nd east of Irela
he formation i
slower sonic v

the south an
om the dark g
d Member, to 
ireline log crit

nd, the upper 
claystones of 
n, Allua Mem
 in sonic velo

the Celtic Sea
and siltstones 
nd a correspon
rease in gam
tact, or by a m
ock/sandstone

nd the base o
nes of the Ina
n gamma ray v

the Pabay Sha
North Celtic S

rmation is sub
ey comprise; A
e Ireland (Gob

members in the

tion varies in 
ities either ab

racterization. 
Fastnet, North
n interval.  Ho

noted in the m

ence Stratigrap

wn, mudstone
wnish grey, li
 

coloured, sedi
s.  Similarly, t
sorted, subrou
n the northern

minent basal c
s present study

rmation displa
are generally 
amma ray and
ne Basin, to th
and the Pabay 
in the more n
velocities. 

nd east of Irel
grey to greyi
the medium t
teria by a decr

boundary is 
f the Whitby M
mber.  This is 

city. 

a Basin, the bo
s of the Glenb
nding increase

mma ray value
marked decrea
e contact. 

of this formati
agh Formation
values, with a

ale Formation
Sea basins.   

bdivided into 
Allua Membe
ban Spur, No
e current study

thickness from
ove or within 

  Dated by os
h Celtic Sea an
owever, in the
more northerl

phic Framework

, microcrysta
ight to mediu

iments are rec
the more aren
unded, sandsto
n part of the N

claystone unit 
y. 

ays lower gam
finely serrate

d sonic veloci
he west of Ir
Shale Format

northerly well

land’s offshor
ish black, non
to dark grey, 
rease in gamm

denoted by a 
Mudstone For
denoted on w

oundary is pla
eg Formation
e in sonic velo
es and a coin
se in gamma r

ion is taken a
n, Neaskin or
correspondin

n is placed at 

four new mem
er, Barnahallia
rth Celtic Sea
y.   

m 46m (27/4-
the formation

stracods, foram
nd South Celt
e Early Pliens
ly North Celti

k 

alline, locally
um grey, very

cognised in the
naceous sedim
ones and sand
North Celtic S

is recognised

amma values 
ed, due to the p
ity spikes.   O
reland, four m
tion has not b
ls within the 

re wells, the 
n- to slightly
variably calca

ma ray values 

a downward li
rmation, Ree 
wireline log c

aced at down
. This change
ocity.  In the F
ncident decre
ray values, co

at a downsecti
r Adoon mem

ng increase in 

a slightly low

mbers offsho
a Member, A
a, South Celti

1) to 730.5m 
n.  

minifera and 
tic Sea basins
sbachian inter
ic Sea Basin w

LOWER 

argillaceous,
y fine to fine 

e upper interv
ments (laminae
dy claystones)
Sea Basin (for

d (for example

and higher s
predominance

Overall the wir
members can b

e subdivided. 
North Celtic 

top of this fo
calcareous m

areous, claysto
and a correspo

ithological ch
Member, to t
riteria by a d

section chang
is reflected o

Fastnet Basin,
ease in sonic 
inciding with 

ion lithologic
mbers.  This c
sonic velocity

wer stratigraph

re west of Ire
rdra Member,
c Sea and Fas

(49/9-1).  The

dinocysts.  In
), calcareous 
rval calcareou
wells.  In the 

– MIDDL

, well indura
grained, well

vals of Pabay 
e and thin bed
) are recognise
r example 41/

e 49/9-1, 50/2-

sonic velociti
e of mudrocks
reline logs tra
be recognised
  Of note, how
Sea Basin, c

ormation is ta
mudrocks of 
tones of the P
onding increa

hange from th
the silty clays

decrease in ga

ge from clayst
on wireline log
, this change i
velocity whe

 an increase in

cal change fro
change is ref
y. 

hical level in 

eland (Slyne B
r, and Poulnam
stnet basins), 

ese variations 

n the basins to
microfossil re
us microfossil
Slyne Basin, 

LE JURAS

ated, carbonat
l sorted, suba

Shale Formati
ds of off whit
ed in the Fastn
/30-1, 42/21-1

-1, 50/3-3).  A

es than the o
s.  Localised l
aces exhibit su
d on their wir
wever, is the p
haracterised b

aken at a dow
the Whitby M
abay Shale Fo

ase in sonic ve

e dark grey to
stones/siltston
mma ray valu

tones to the m
g criteria by a 
is reflected on
ere the bound
n sonic veloci

m claystones
flected on wir

west of Irelan

Basin).  In de
muck Membe
this formation

are due to the

o the south an
ecovery is goo
l recovery is 
to the west o

SSIC 

tes.  The 
angular to 

ion in the 
te to light 
tnet Basin 
1, 50/2-1, 

At present 

overlying 
limestone 
ubparallel 
reline log 
prominent 
by higher 

wnsection 
Mudstone 
ormation.  
elocity. 

o greyish 
nes of the 
ues and a 

more non-
a decrease 
n wireline 
dary is a 
ity, where 

 to either 
reline log 

nd basins 

escending 
er.  In the 
n has not 

e frequent 

nd east of 
od within 
sporadic, 

of Ireland, 



 
               
                     
 
calcareous 

West of Ir
IJF2 (pars)

South and 
Zones IOJ8

Age.  Early
Basin area,

Deposition
deposited i
moderately
microfossil

The Pabay
Early Plien
Celtic basi
and dysaer
Pliensbach
calcareous 
of the Paba
marine mic
Mainland) 

Distributio
Basin, whe
considered
extensively
its widespr
Basin, Con

Seismic ex
Slyne, Fas
Formation 
formation. 
Sea Basin (

Regional c
Celtic Sea,
upper part 
Formation 
al., 1999). 
Sandstone 

Source roc
different ba
Basin, with
the North C
Pabay Sha
samples fro
source rock

TOC and H
Celtic Sea 

                      
                         

microfaunal r

eland (Slyne 
) and Palynolo

east of Irelan
8 to IOJ5, For

y Jurassic, Lat
, however, in 

nal environm
in a generally 
y diverse and
l recovery or b

y Shale Forma
nsbachian sed
ins yield spars
robic bottom 

hian, condition
deposition, pr

ay Shale Form
crofaunas.  Th
to the northw

on.  The form
ere it is absen

d to most likel
y in the North
read distributi
nall and Rónán

xpression.  Th
stnet, South C

and the hard
 An unconfor

(see Figure D

correlation.  
, Bristol Chan

of the Charm
and the lower
 The Pabay 
Formation in 

ck character
asins offshore
h high TOC co
Celtic Sea, the

ale Formation 
om well 49/9
k potential, ho

HI data are sh
Basin) that di

                          
                         

recovery is ge

Basin):  Occu
ogical Subzon

nd (Goban Spu
raminiferal Zo

te Pliensbachi
the Fastnet an

ment.  Marine, 
low energy, b

d moderately 
barren zones a

ation in the ba
diments in the
ser faunas sug
waters) and 

ns ameliorated
robably in an 

mation was dep
he presence of

west of the wel

mation is prov
nt from the 1
ly to be prese

h Celtic Sea, S
ion, it is cons
n basins.  

he Top Pliensb
Celtic Sea and
d (= peak) eve
rmity may be 
.6.8), includin

This unit is d
nnel and St. G
mouth Mudst
r part of the B
Shale Format
the Hebrides 

isation.  The 
e Ireland (Figu
ontents and hy
e Fastnet, and
shows a mai

9-1 in the Nor
owever. 

hown in Figu
isplay good so

                         
                          

enerally good 

urring within 
nes DM3A (pa

ur, Fastnet, N
ones IFJ8 to IF

ian-latest Sine
nd Celtic Sea b

inner to outer
below wave ba
to very abun
are indicative 

asins to the so
e Goban Spur
ggesting very 
were deposit

d, denoted by r
inner to mid s
posited in a sh
f localised san
ll location. 

ven to be pres
12/13-1A wel
ent in deeper p
South Celtic S
idered likely 

bachian (Top 
d North Celti
ent that mark
developed at 

ng the tie to th

developed thr
George’s Chan
tone Formatio
Beacon Limest
tion offshore 
Basin, northw

Pabay Shale 
ure D.6. 55). 
ydrocarbon yi
d Goban Spur 
inly Type III 
rth Celtic Sea

ure D.6. 56 fo
ource rock da

                         
                

Th

throughout th

Ostracod Zon
ars) to DM2C

North Celtic S
FJ7 and Palyn

emurian.  The 
basins the bas

r shelf.  In the
ase, inner to o
dant, indicati
of dysaerobic

outh and east 
r, Fastnet, Sou

low energy l
ted in an oute
rich and diver
shelf environm
hallow marine
nds (for instan

sent in the Sl
ll (due to the
parts of the E
ea and Fastne
that the forma

Pabay) seism
c Sea basins.
s the horizon 
this level, as 

he 41/30-1 we

roughout offsh
nnel basins.  L
on (Belemnite
tone Formatio
Ireland is late

west Scotland 

Formation sh
 It is characte

ields (S2), and
basins TOC 
kerogen com

a Basin show

for two wells 
ata sets, along

                         

he Standard Stra

he sedimentary

nes IJO9 (par
C3 (pars). 

ea and South 
nological Subz

base of the fo
se of the forma

e basins to the
outer shelf env
ing oxygenate
c/anoxic botto

of Ireland can
uth Celtic Sea
levels, leading
er shelf settin
rse micro- and
ment.  In the n
e, well oxygen
nce in 42/21-1

lyne Basin we
 presence of 

Erris Basin bas
et basins, and 
ation is prese

mic horizon is 
  This horizo
reflects the s
is suggested 
ll where uppe

hore Ireland.  
Lateral equiva
e Marl and G
on (lower sect
erally equival
(see Simms e

hows varying 
erised by very
d a Type II to 
contents and h

mposition, mak
w a Type II/III

(27/13-1A fro
gside other we

                          

atigraphic Nom

y succession. 

rs) to IJO5 (p

Celtic Sea ba
zones DM3A 

ormation is of
ation is of earl

e west of Irela
vironment.  Bo
ed bottom wa
om water cond

n be broadly 
a, and the sou
g to major pe
ng (Murphy &
d macrofaunas
northern part o
nated, environ
1) suggests er

est of Ireland
an unconform

sed on seismi
is also presen
nt in the as y

identified wid
on ties precise
significant son
within the no

er part of the fo

It is likely a
alents of this 

Green Ammon
tion of the Ma
lent to the Pa
t al., 2004). 

characteristic
y good to exce
Type II/III ke
hydrocarbon y
king it a larg
I kerogen com

om the Slyne
ell data includ

                         

menclature of off

pars), Foramin

asins):  Occur
(pars) to DM2

f latest Sinemu
liest Pliensbac

and the Pabay 
oth the micro-
aters.  Localis
ditions. 

subdivided in
uth and midd
riods of marin
& Ainsworth,
s, in associatio
of the North C
nment, denoted
rosion of high

, but is not co
mity).  Howe
ic evidence.  T
nt in the Goban
yet undrilled p

dely across of
ely to the top
nic velocity s
rth eastern pa

formation is cu

also to be pres
unit occur in 

nite Mudstone
arlstone Rock 
abay Shale Fo

cs in its sourc
ellent source p
erogen compo
yields are low

gely gas-prone
mposition, ind

 Basin and 49
ding well logs,

                         

ffshore Ireland;

niferal Zones

rring within O
2D. 

urian age in th
chian age.  

Shale Format
- and macrofau
sed intervals 

nto two section
dle parts of th
ne restriction 
, 1991).  In t
on with an inc

Celtic Sea Bas
d by the often

h relief source

onfirmed in t
ever, the form
The formation
n Spur Basin.

parts of the Po

ffshore Ireland
p of the Paba
shift at the top
art of the Nort
ut out at this le

sent in the UK
southern Brit

e members), 
Member) (see

ormation and 

e potential ac
potential in th

osition.  In con
wer. In these a
e source rock
dicating incre

9/9-1 from th
, sequences, li

                         

; An Integrated 

Page D.

s IJF6 to 

Ostracod 

he Slyne 

tion was 
aunas are 

of poor 

ns.  The 
he North 

(anoxic 
the Late 
crease in 
sin, most 
n profuse 
es (?Irish 

the Erris 
mation is 
n occurs 
  Due to 
orcupine 

d, in the 
ay Shale 
p of the 
th Celtic 
evel.  

K South 
tain (the 
Dyrham 
e Cox et 
Scalpay 

cross the 
he Slyne 
ntrast, in 
areas the 
k.  Some 
eased oil 

he North 
ithology 

       

Biostratigraph

6- 107 

and stratig
in the 27/
richest so
Barnahall
Pliensbach
correspon

In the 27
illustrated

The lower
source int
correlativ
ages, that 
49/9-1 we

Compari
Formation
of the Car

 

hic, Lithostratig

graphic (lithos
13-1A well ha

ource interval
lia members i
hian in age. 

nds to the lowe

7/13-1A well, 
d by Scotchma

r Pabay Shale
terval that w
e lower Pabay

t is the Low J
ell (see Figure

ison with Ea
n (claystones)
rson, Horsesho

graphic & Seque

stratigraphic a
as been illustr
 within the P
in the 27/13-1
 In the 49/9

er part of the f

the source r
an & Thomas 

e Formation s
as identified 
y Shale Form

J1 (Sinemurian
e D.6. 56 for c

stern Canad
) and possibly
oe, Whale and

ence Stratigrap

and chronostra
rated previous
Pabay Shale 
1A well, whic
9-1 well, the 
formation and

rock is well e
(1995) over th

source rock in
in project IS

mation, sequen
n) source rock
comparison w

da.  The Paba
y to the upperm
d Jeanne d’Ar

phic Framework

atigraphic) sub
ly (Scotchman
Formation is 
ch correspond
equivalent ri

d the J13 seque

expressed by 
he same interv

nterval recogn
16/01 (Beicip

nce J13 interv
k in the 27/13

with the curren

ay Shale For
most part of t
rc basins, offsh

k 

ubdivisions.  T
n & Thomas, 
in the lower

ds to the J13 
ich interval a
ence.   

the crossove
val.  

nised in this s
pFranlab, 201
vals in these t
3-1A well and
nt project inter

rmation is ag
the Iroquois F
hore east coas

LOWER 

The developme
1995).  It can 
r part, which 
sequence; thi

appears to be 

er in the soni

tudy appears 
17).  In the la
wo wells wer
d the Low J2a
rpretations).  

e equivalent 
Formation (do
st Canada.   

– MIDDL

ent of source r
n be seen from
h incorporates
is interval is 

e of expanded

ic and resistiv

to generally 
atter study, h
re regarded as
a (Pliensbachi

to the lower 
ominantly lime

LE JURAS

rocks over thi
m these display

the Ardra an
of Early to e

d thickness, b

vity logs, as 

equate to the 
however, these
s different sou
ian) source ro

part of the D
estones and do

SSIC 

is interval 
ys that the 
and lower 
early Late 
but again 

was also 

Low J2a 
e exactly 
urce rock 

ock in the 

Downing 
dolomites) 



 
               
                     
 

Figure D.6

 

                      
                         

6. 53.  Pabay S

                          
                         

Shale Format

                         
                          

tion reference

                         
                

Th

e wells, and c

                         

he Standard Stra

constituent me

                          

atigraphic Nom

ember type an

                         

menclature of off

nd reference w

                         

ffshore Ireland;

wells. 

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 108 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

 

Figure D.6

                      
                         

6. 54.  Pabay S

                          
                         

Shale Format

                         
                          

tion member 

                         
                

Th

location map

                         

he Standard Stra

ps.  

                          

atigraphic Nom

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 109 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

 

Figure D.6

                      
                         

6. 55.  Pabay S

                          
                         

Shale Format

                         
                          

tion source ro

                         
                

Th

ock character

                         

he Standard Stra

ristics, offshor

                          

atigraphic Nom

re Ireland. 

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D.

 

       

Biostratigraph

6- 110 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

Figure D.6
BeicipFran

                      
                         

6. 56.  Pabay S
nlab (2017). 

                          
                         

Shale Forma

                         
                          

ation, Whitby M

                         
                

Th

Mudstone Fo

                         

he Standard Stra

ormation and 

                          

atigraphic Nom

Glenbeg For

                         

menclature of off

rmation sourc

                         

ffshore Ireland;

ce rock charac

                         

; An Integrated 

Page D.

cteristics and

       

Biostratigraph

6- 111 

d sequence sub

hic, Lithostratig

bdivisions, 27

graphic & Seque

7/13-1A, 49/9-

ence Stratigrap

-1 wells, offsh

phic Framework

hore Ireland. 

k 

 

 Includes com

LOWER 

mparison with

– MIDDL

h source rock 

LE JURAS

intervals iden

SSIC 

ntified by 



 
               
                     
 

Allua Me

The Allua 
Morton, 19
however, t
appears to 
developed 
towards of
Formation 
passage to 

The Allua 
overlying W

Name.  Af

Type secti

Reference 

Lithology.
micromica
and gradin
light brown

Wireline l
and underl
well (27/13
siltstones.  

Upper bou
non- to slig
of the Paba
values, wit

Lower bo
claystones 
coincident 

Thickness

Biostratigr
generally g
Subzone D

Age.  Early

Deposition
environmen

Distributio
where it is
(and its co
considered
Conall and
interpreted

Regional c
and North 

                      
                         

ember (New)

Member has b
991; Truebloo
there are no s
correlate age 
in the Inner 

ffshore Ireland
interval than
claystone is ta

Member is th
Whitby Forma

fter Lough All

ion.  27/13-1A

sections.  18/

.  This membe
ceous, rare ca
g to siltstones
n, mudstone, m

log character
lying member
3-1A) a slight
The gamma r

undary.  The 
ghtly calcareo
ay Shale Form
th a correspon

undary.  Th
of the Barnah
decrease in so

.  The membe

raphic chara
good.  Occurr

DM3A (pars). 

y Jurassic, Lat

nal environm
nt.  Both the m

on.  The mem
 absent from 
onstituent me
d likely that th
d Rónán basin
d intra Lower J

correlation.  T
Celtic Sea ba

                          
                         

) 

been previous
od, 1992; Scot
sandstones pre
wise with the
Hebrides, we

d and it is not
n there is else
aking place ov

e upper, Late 
ation, Ree Me

lua, County C

A: 2176-2295m

/20-1: 2868.5-

er largely com
arbonaceous s
s.  The siltston
microcrystalli

r.  The memb
rs.  Generally
t coarsening u
ray and sonic 

top of this me
ous, claystone
mation, Allua 
nding increase 

he base of thi
hallia Membe
onic velocity. 

er varies in thi

acterization. 
ring within Os

te Pliensbachi

ment.  Marine,
micro- and ma

mber is proven
the 12/13-1A
mbers) is con
he formation, 
s, based on th
Jurassic seism

This unit is ag
asins.  The me

                         
                          

sly termed the
tchman & Tho
esent in this i
e Scalpay San
estern Scotlan
table that in th
ewhere on the
ver a relative 

Pliensbachian
ember and the 

ork. 

m below KB.  

-2973.5m belo

mprises a silty
specks, comm
nes are mediu
ine, well indur

er displays sl
, the member
up wireline lo
velocity spike

ember is place
es of the Whit

Member.  On
in sonic veloc

is member is
er.  This is exp

ickness from 1

 Dated by os
stracod Zones

ian. 

, inner shelf. 
acrofaunas are

n to be present
A well (due to

nsidered to m
and its const

he known pres
mic horizons in

ge equivalent 
ember is latera

                         
                

Th

 “Scalpa Sand
omas, 1995), 
interval and a

ndstone Forma
nd.  The latte
he Upper Glen
e Isle of Skye
short distance

n, unit of the P
underlying B

See Figure D

ow KB.  19/1

y claystone or 
mon to abunda
um to dark gre
rated limeston

lightly lower g
r possesses sli
og profile can
es indicate lim

ed at a downse
tby Mudstone 
n wireline log
city. 

 taken on a 
pressed on wi

105m (18/20-1

stracods, foram
s IJO8 to IJO7

 The Allua M
e diverse and o

t in the Slyne 
o the presence
most likely to
tituent membe
sence of the L
n the Conall an

to the top sed
ally equivalen

                         

he Standard Stra

dstone” in offs
particularly w

a new name i
ation (the corr
er sandstone a
n-1 well, ther
e and Raasay
e within the H

Pabay Shale F
Barnahallia Me

D.6. 53. 

1-1A: 3508-3

siltstone unit
antly pyritic, n
ey, dark olive
ne stringers ar

gamma value
ightly serrated

n be recognise
mestone stringe

ection litholog
Formation, R

g criteria, this 

downward lit
ireline log crit

1) to 125.5m (

minifera and 
7, Foraminifer

Member was d
often abundan

Basin west of
e of an unconf
o be present 
ers, is present

Lias Group in t
nd Rónán bas

diments of Pab
nt to the Marls

                          

atigraphic Nom

fshore western
with reference 
is therefore as
rect name for 
appears to ha
re is far less s
y (see Figure 
ebrides Basin

Formation in th
ember (of the 

628m below K

.  The silty cl
non- to slightl
e grey, and loc
e also present

s and higher 
d, bow shaped
ed, from clays
ers or beds. 

gical change f
Ree Member, 

change is de

thological ch
teria as an inc

(18/20-7). 

dinocysts.  C
ral Zones IJF

deposited in a
nt, indicating w

f Ireland, but i
formity).  How
in deeper par
t in the as ye
the northern p
ins.  

bay Shale For
stone Rock Fo

                         

menclature of off

n Ireland (for e
to the 27/13-

scribed to this
the former “S

ave passed lat
andstone in th
D.6. 16), pro

n.  

he Slyne Basi
Pabay Shale F

KB.  See Figu

laystones are m
ly calcareous,
cally argillace
t. 

sonic velociti
d wireline log
stone to silty c

from the dark 
to the silty cl
noted by a de

ange from si
crease in gamm

Calcareous mi
6 to IJF5 (par

a generally low
well oxygenat

is not confirm
wever, the Pa
rts of the Err

et undrilled pa
part of the Por

rmation of the
ormation and t

                         

ffshore Ireland;

example Trueb
-1A Slyne Bas
s unit.  This 
Scalpa Sandsto
terally into cl
he Scalpay Sa
oving that the

in.  It lies betw
Formation). 

ure D.6. 53. 

medium to da
, subblocky to
eous.  Rare lig

ies than the ov
g motifs.  In 
claystones thr

grey to greyis
laystones or si
ecrease in gam

ilty claystone
ma ray values

icrofossil reco
rs) and Palyn

w energy, inn
ted bottom wa

med in the Erri
abay Shale Fo
ris Basin.  It
arts of the Po
rcupine Basin

e Goban Spur,
the lowermos

                         

; An Integrated 

Page D.

blood & 
sin well, 
member 
one”) as 
laystone 
andstone 
e lateral 

ween the 

ark grey, 
o fissile, 
ght grey, 

verlying 
the type 
rough to 

sh black, 
iltstones 

mma ray 

s to the 
s, with a 

overy is 
nological 

ner shelf 
aters.   

is Basin, 
ormation 
t is also 

orcupine, 
n, and on 

, Fastnet 
st part of 

       

Biostratigraph

6- 112 

the Beaco
Scotland (

Compari
(claystone

 

Ardra M

The Ardra
and the Po

Name.  A

Type sect

Referenc

Lithology
micromica
off white 
the mid-se
locally arg

Wireline 
mudrock 
gamma ra
values and

Upper bo
Member t
ray values

Lower bo
claystones
gamma ra

Thicknes
developm

Biostratig
generally 
Subzone D

Age.  Earl

Depositio
outer shel
oxygenate

Distribut
where it i
(and its c
considered
Basin, Co

Regional 
Formation
laterally e

hic, Lithostratig

on Limestone 
(see Cox et al

ison with Eas
es) of the Cars

Member (New

a Member com
oulnamuck m

After Ardra Lo

tion.  27/13-1

e sections.  18

y.  This mem
aceous, rare c
to light grey, 
ection.  An of
gillaceous, ca

log characte
lithologies, w

ay values refl
d slightly high

oundary.  Th
to the silty cla
s, with a coinc

oundary.  T
s to the calcar

ay values, in a

ss.  The mem
ment of the mem

graphic char
good.  Occu

DM2D (pars)

ly Jurassic, Ea

onal environm
lf environmen
ed bottom wat

tion.  The mem
is absent from
constituent m
d likely that 

onall and Róná

correlation. 
n of the Goba
equivalent to t

graphic & Seque

Formation in 
l., 1999; Morto

stern Canada
son, Horsesho

w) 

mprises a dom
embers, in the

ough, County C

A: 2353.5-244

8/20-1: 3099.5

mber is domi
carbonaceous 
mudstone, mi
ff white to lig
lcareous sand

er.  This unit 
with the thinly
lects the prese
her sonic velo

he top of this 
aystones of the
cident slight in

he base of th
reous clayston
association wit

mber varies in
mber is seen i

racterization.
urring within O
. 

arly Pliensbac

ment.  Marine
nt.  Both the m
ters.   

mber is proven
m the 12/13-1A
members) is co

the formation
án basins.  

 The Ardra 
an Spur, Fastn
the upper part

ence Stratigrap

n the southern 
on, 2004; Sim

a.  The Allua
oe, Whale and

minantly mudr
e Slyne Basin

Cavan. 

45m below K

5-3220m belo

inantly a silty
specks, gener
icrocrystalline
ght grey, very
dstone bed is p

exhibits a fin
y bedded carb
ence of a non

ocities than the

member is ta
e Ardra Memb
ncrease in son

his member i
nes of the Pou
th an increase

n thickness f
in the centre o

.  Dated by o
Ostracod Sub

chian. 

e, inner shelf.
micro- and ma

n to be presen
A well (due t
onsidered to 
n, and its con

Member is an
net, North Cel
t of the Charm

phic Framework

Britain, and t
mms et al., 200

a Member is 
Jeanne d’Arc

rock unit, of E
. 

KB.  See Figur

ow KB.  19/11

y claystone u
rally silty, non
e, well indurat

fine to fine g
present in the 2

nely serrated,
bonates develo
n-calcareous c
e overlying me

aken at a dow
ber.  This is e

nic velocity. 

is recognised
ulnamuck Mem

in sonic velo

from 45m (19
of the Slyne B

ostracods, fora
bzones IJO5b 

.  The Ardra M
acrofaunas are

nt in the Slyne
o the presenc
most likely t
stituent memb

n age equival
ltic Sea and S

mouth Mudsto

k 

the mid part o
04). 

age equivale
c basins, offsh

Early Pliensba

re D.6. 53. 

1-1A: 3657-37

unit.  The cl
n- to slightly c
ted, limestone
grained, well 
27/13-1A wel

, slightly bow
oped mid-sec
claystone.  O
ember. 

wnward litholo
expressed on w

d by a downs
mber.  On wir
city. 

9/11-1A) to a
Basin. 

aminifera and
to IJO5a, Fo

Member was 
e moderately d

e Basin west o
ce of an uncon
to be present
bers, is prese

lent to the lo
South Celtic S
one Formation

LOWER 

of the Scalpay

nt to the low
hore east coast

achian age, wh

702m below K

aystones are 
calcareous, an

e stringers are 
sorted, subang
l.   

wed wireline lo
tion.  At the 

Overall this me

ogical change 
wireline log cr

section litholo
reline log crite

a maximum o

d dinocysts.  
oraminiferal Z

laid in a low
diverse and lo

of Ireland, but
nformity).  Ho

in deeper pa
nt in the as y

wer sediment
Sea basins. In 
n, upper part o

– MIDDL

y Sandstone F

wer part of th
t Canada.   

hich occurs be

KB.  See Figur

dark grey to
nd subblocky 
also present, 
gular to subro

log motif, refl
base of the m

member has sli

from claysto
riteria as a slig

ogical change
eria, this is de

of 120.5m (1

Calcareous m
Zone IJF3 (pa

w energy, belo
ocally very abu

t is not confirm
owever, the P
arts of the E
yet undrilled p

tary successio
the southern 

of the Belemn

LE JURAS

Formation in n

e Downing F

etween the Ba

re D.6. 53. 

o olive black
to fissile.  Str
more especial

ounded, locall

lecting the do
member an in
ightly low ga

nes of the Ba
ght decrease i

e from non-ca
enoted by a de

18/20-1). The

microfossil rec
ars) and Palyn

ow wave base
undant, indica

med in the Err
Pabay Shale F
Erris Basin.  I
parts of the P

on of the Pab
Britain the m

ite Marl and t

SSIC 

northwest 

Formation 

arnahallia 

k, slightly 
ringers of 
lly within 
ly pyritic, 

ominantly 
ncrease in 
amma ray 

arnahallia 
in gamma 

alcareous 
ecrease in 

e thickest 

covery is 
ynological 

e, inner to 
ating well 

rris Basin, 
Formation 
It is also 
Porcupine 

bay Shale 
member is 
the Green 



 
               
                     
 
Ammonite 
upper part 

Compariso
(claystones

 

Barnahal

The Barnah
Allua and A

Name.  Af

Type secti

Reference 

Lithology.
micromica
light grey, 

Wireline l
and high so

Upper bou
Member to
ray values,

Lower bou
of the Ardr
slight incre

Thickness

Biostratigr
to good.  O
(pars). 

Age.  Early

Deposition
wave base
oxygenated
the lower s

Distributio
where it is
(and its co
considered
Basin, Con

Regional c
Fastnet and
northwest 
Formation 

Compariso
(claystones

                      
                         

Mudstone m
of the Pabay S

on with East
s) of the Carso

llia Member

hallia Membe
Ardra membe

fter Barnahalli

ion.  27/13-1A

sections.  18/

.  This mem
ceous, with ra
mudstone, mi

og character
onic velocity s

undary.  The 
o the claystone
 with a coinci

undary.  The 
ra Member.  
ease in sonic v

.  The membe

raphic chara
Occurring with

y Jurassic, intr

nal environm
, inner shelf 
d bottom wate
sections sugge

on.  The mem
 absent from 
onstituent me
d likely that th
nall and Rónán

correlation.  
d North Celtic
Scotland it is 
(Cox et al., 1

on with Easte
s) of the Carso

                          
                         

members (Cox
Shale Formati

tern Canada
on, Horseshoe

r (New) 

er comprises a
rs (of the Pab

ia Lough, Cou

A: 2295-2353.

/20-1: 2973.5-

mber is domin
are carbonaceo
icrocrystalline

r.  This unit ex
spikes reflect 

top of this un
es of the Barn
ident slight de

base of this u
This is reflect

velocity. 

er varies in thi

acterization.  D
hin Ostracod 

ra Late Pliensb

ment.  Marine,
environment.

ers within the 
esting a period

mber is proven
the 12/13-1A
mbers) is con
he formation, 
n basins.  

This member 
c Sea basins.  I

equivalent to
999; Morton, 

ern Canada. 
on, Horseshoe

                         
                          

x et al., 1999;
ion. 

.  The Ardra 
e, Whale and J

a dominantly 
ay Shale Form

unty Galway. 

5m below KB

-3099.5m belo

nantly a clay
ous specks, si
e, well indurat

xhibits a sligh
the presence o

nit is denoted
nahallia Memb
ecrease in soni

unit is taken a
ted on wirelin

ickness from 2

Dated by ostr
Zone IJO6, F

bachian. 

, inner shelf.  
  The micro-
top half of th

d of marine re

n to be present
A well (due to

nsidered to m
and its const

is age equiva
In the souther

o the upper pa
2004; Simms

 The Barnaha
e, Whale and J

                         
                

Th

; Simms et al

Member is a
Jeanne d’Arc 

mudrock uni
mation), in the

B.  See Figure

ow KB.  19/1

ystone unit. 
ilty, non- to sl
ted limestone 

htly serrated, 
of limestone s

d by a downw
ber.  This is ex
ic velocity. 

at a downsecti
ne log criteria

29m (19/11-1A

acods, forami
Foraminiferal Z

The Barnaha
- and macrofa
he member, w
striction (?dys

t in the Slyne 
o the presence
most likely to
tituent memb

alent to the up
rn Britain this 
art of the Paba
s et al., 2004).

allia Member 
Jeanne d’Arc 

                         

he Standard Stra

l., 2004), whi

age equivalen
basins, offsho

t, of intra Lat
e Slyne Basin.

e D.6. 53. 

1-1A: 3628-3

 The claysto
lightly calcare
stringers are a

slight funnel 
stringers or be

ard lithologic
xpressed on w

ion lithologica
a as a slight d

A) to a maxim

inifera and din
Zones IJF5 (p

allia Member w
faunas are mo
whereas a mark
saerobic botto

Basin west of
e of an unconf
o be present 
ers, is presen

pper sediment
unit is lateral
ay Shale Form
 

is age equival
basins, offsho

                          

atigraphic Nom

ile in northwe

nt to the lowe
ore east coast C

te Pliensbachi
. 

657m below K

ones are dark
eous, and subb
also present. 

shaped wirelin
eds. 

cal change fro
wireline log cri

al change from
decrease in gam

mum of 126m 

nocysts.  Calca
pars) to IJF4 a

was deposited
oderately dive
ked decrease 

om waters). 

f Ireland, but i
formity).  How
in deeper par

nt in the as ye

ts of Pabay Sh
lly equivalent 
mation and lo

lent to the low
ore east coast C

                         

menclature of off

est Scotland i

er part of the 
Canada.   

ian age, which

KB.  See Figu

k grey to gr
blocky to fissi

ne log motif. 

m the silty cl
iteria as a slig

m claystones t
mma ray valu

(18/20-1). 

areous microf
and Palynolog

d in a general
erse and abun
in microfossi

is not confirm
wever, the Pa
rts of the Err
et undrilled p

hale Formatio
to the Dyrham

ower part of th

wer part of the
Canada.   

                         

ffshore Ireland;

it is equivalen

Downing Fo

h occurs betw

ure D.6. 53. 

eyish black, 
ile.  Rare, off 

 The low gam

aystones of th
ght increase in

to the silty cla
ues, with a co

fossil recovery
gical Subzone

lly low energy
ndant, indicati
l recovery is n

med in the Erri
abay Shale Fo
ris Basin.  It
arts of the Po

on of the Goba
m Formation, 
he Scalpay Sa

e Downing Fo

                         

; An Integrated 

Page D.

nt to the 

ormation 

ween the 

slightly 
white to 

mma ray 

he Allua 
n gamma 

aystones 
oincident 

y is poor 
e DM3A 

y, below 
ing well 
noted in 

is Basin, 
ormation 
t is also 
orcupine 

an Spur, 
while in 

andstone 

ormation 

       

Biostratigraph

6- 113 

 

Poulnam

The Pouln
interbedde
and the un

The Pouln
correlativ

Name.  A

Type sect

Referenc

Lithology
slightly m
grading t
microcrys

Wireline 
lithologie
high gamm
compared

Upper bo
claystones
expressed

Lower bo
Pabay Sha
Adoon m
correspon

Thicknes

Biostratig
generally 
Palynolog

Age.  Earl

Depositio
wave bas
indicating

Distribut
where it i
(and its c
considered
Basin, Co

Regional 
Goban Sp
Charmout
it is equiv

Compari

hic, Lithostratig

muck Memb

namuck Mem
ed claystone 
nderlying Ado

namuck Mem
e wireline log

After Lough Po

tion.  27/13-1

e sections.  18

y.  This unit 
micromicaceou
to argillaceou
stalline and w

log characte
s.  The limest
ma ray values

d to the overly

oundary.  Th
s of the Ardra

d by a decrease

oundary.  Th
ale Formation

members respe
nding increase

ss.  The memb

graphic char
good.  Occur

gical Subzone

ly Jurassic, ea

onal environm
e, inner shelf

g oxygenated b

tion.  The mem
is absent from
constituent m
d likely that 

onall and Róná

correlation. 
pur, Fastnet, N
th Mudstone F

valent to the up

ison with Eas

graphic & Seque

er (New) 

mber comprise
and limestone
oon/Neaskin m

mber correspon
g and lithostrat

oulnamuck, C

A: 2445-2519

8/20-1: 3220-3

comprises in
us, rare carbo

us siltstone.  
ell indurated 

r.  The unit po
tones exhibit l
s and slower s
ying Ardra Me

he top of thi
a Member, to
e in gamma ra

he base of thi
n, Poulnamuck
ectively. This 
 in sonic velo

ber varies in th

racterization.
rring within O
s DM2D (par

arliest Pliensba

ment.  Marine
f environment
bottom waters

mber is proven
m the 12/13-1A
members) is co

the formation
án basins.  

 This memb
North Celtic S
Formation, low
pper part of th

tern Canada

ence Stratigrap

es the lowest 
e unit, of earl
members of th

nds to the “E
tigraphic unit 

County Cork. 

9m below KB

3301m below

nterbedded cla
onaceous spe
The limeston

ossesses a ser
low gamma ra
sonic velocitie
ember. 

is member is
o the calcareou
ay values, in a

is member is 
k Member, to
change is de
city. 

hickness from 

.  Dated by o
Ostracod Zone
rs) to DM2C3 

achian-latest S

e, inner shelf. 
t.  Both the m
s.   

n to be presen
A well (due t
onsidered to 
n, and its con

er is laterally
Sea and South
wer part of the
he Pabay Shal

a.  The Poulna

phic Framework

unit of the P
liest Pliensbac
he Inagh Form

Early Pliensba
in the 27/4 ar

.  See Figure 

w KB.  19/11-1

aystones and 
cks, locally s
ne beds are o

rrated wireline
ay values and 
es.  This memb

 denoted by 
us claystones 
association wit

indicated by 
either the lim

noted on wir

19m (19/8-1)

ostracods, fora
es IJO4 to IJO
(pars). 

Sinemurian. 

 The Poulnam
micro- and m

nt in the Slyne
o the presenc
most likely t
stituent memb

y equivalent t
Celtic Sea ba

e Belemnite M
e Formation (

muck Membe

k 

Pabay Shale F
chian age, wh

mation. 

achian Marker
rea, Slyne Bas

D.6. 53. 

1A: 3702-3723

limestones.  
silty, non- to
off white to 

e log motif, re
high sonic ve

mber has lower

a downsectio
of the Poulna

ith an increase

a downsectio
mestones or th
reline log crit

) to a maximu

aminifera and
O3 (pars), Fo

muck Member
macrofaunas ar

e Basin west o
ce of an uncon
to be present
bers, is prese

to the lowerm
asins.  The fo

Marl Member 
(see Cox et al.

er is age equiv

LOWER 

Formation in 
hich occurs be

r” unit recogn
sin.  

3.5m below K

The clayston
very calcare
medium grey

eflecting the in
elocities, whil
r gamma ray v

on lithologica
amuck Memb
e in sonic velo

on lithological
he sandstones 
eria by a dec

m of 83.5m (2

d dinocysts.  
raminiferal Z

r was laid dow
re moderately

of Ireland, but
nformity).  Ho

in deeper pa
nt in the as y

most sediment
rmation is age
of southern E
., 1999; Simm

valent to the lo

– MIDDL

the Slyne B
etween an ove

nised by Seric

KB.  See Figur

nes are mediu
eous, and sub
y, light brow

nterbedded lim
le the mudrock
values and inc

al change fro
ber.  On wirel
ocity. 

l change from
of the Inagh 

crease in gam

27/4-1z). 

Calcareous m
Zones IJF3 (pa

wn in a genera
y diverse and 

t is not confirm
owever, the P
arts of the E
yet undrilled p

ts of Pabay S
e equivalent t

England, while
ms et al., 2004

ower part of th

LE JURAS

asin.  It com
erlying Ardra 

ca Energy (20

re D.6. 53. 

um grey to d
bblocky to fis
wnish grey, m

mestones and c
ks are charact

creased sonic v

om the non-ca
line log criteri

m the mudroc
Formation, N

mma ray value

microfossil rec
ars) to IJF2 (p

ally low energ
moderately a

med in the Err
Pabay Shale F
Erris Basin.  I
parts of the P

hale Formatio
o the upper p

e in northwest 
). 

he Downing F

SSIC 

mprises an 
a Member 

009) as a 

dark grey, 
ssile, and 
mudstone, 

claystone 
terised by 
velocities 

alcareous 
ria, this is 

cks of the 
Neaskin or 
es, with a 

covery is 
pars) and 

gy, below 
abundant, 

rris Basin, 
Formation 
It is also 
Porcupine 

on of the 
part of the 
t Scotland 

Formation 



 
               
                     
 
(claystones
Carson, Ho

 

"42/21-1 

This sandst
located in t

Type secti

Lithology.
sorted, sub
siltstones.  

Wireline l
and underly

Upper bou
the Pabay S
a slight dec

Lower bo
claystones/
values, in a

Thickness

Biostratigr
moderately
(pars). 

Age.   Earl

Deposition
oxygenated
Mainland t

Distributio

Regional c
Spur, Fastn
southern B
Beacon Lim
Scalpay Sa

Compariso
Formation 

                      
                         

s) and possib
orseshoe, Wha

Lower Sand

tone unit of L
the northern p

ion.  42/21-1: 

.  This unit is
bangular to su

Thin interbed

og character
ying formatio

undary.  The 
Shale Formati
crease in gamm

oundary.  Th
/siltstones of 
association wi

.  This membe

raphic chara
y good.  Occur

ly Jurassic, La

nal environm
d, inner shelf
to the northwe

on.  This mem

correlation.  
net and North

Britain this un
mestone Form
andstone form

on with Easte
(claystones) o

                          
                         

ly to the upp
ale and Jeanne

dstone"  

Late Pliensbach
part of the Nor

1924-1989.5m

s dominated b
ubrounded, lo
ds of medium 

r.  The format
ns.  The gamm

top of this un
ion, to the san
ma ray values

he base of th
the Pabay Sh
ith a correspon

er attains a thi

acterization. 
rring within O

ate Pliensbach

ment.  Marine,
f environment
est of this well

mber is only cu

This arenaceo
h Celtic Sea ba
nit appears to
mation, while i
mations (Cox e

ern Canada. 
of the Carson,

                         
                          

permost part o
e d’Arc basins

hian age, is pr
rth Celtic Sea 

m below KB. 

by sandstone. 
cally argillace
to dark grey, 

ion displays s
ma ray and so

nit is denoted
ndstones of th
s, coincident w

his unit is ta
ale Formation
nding decreas

ickness of 65.

 Dated by os
Ostracod Zone

hian. 

, inner shelf.  
t.  These loc
l location. 

urrently know

ous unit is ag
asins, plus the
 be laterally 
in northwest S
t al., 1999; M

 The “42/12-1
, Horseshoe, W

                         
                

Th

of the Iroquo
s, offshore eas

resent midway
Basin. 

 See Figure D

 The sandston
eous, rarely g
micromicaceo

slightly lower 
onic log traces

d by a downw
he “42/21-1 Lo
with a slight d

aken at a do
n.  This is exp
se in sonic vel

5m in the 42/2

stracods, foram
e IOJ8, Foram

The 42/12-1 
alised sands 

wn from the 42

e equivalent t
e Allua Memb
equivalent to

Scotland it is e
Morton, 2004; S

1 Lower Sand
Whale and Jea

                         

he Standard Stra

ois Formation 
st coast Canad

y through the 

D.6. 57. 

nes are light t
glauconitic or
ous, variably c

gamma value
 are finely ser

ward lithologic
ower Sandston
ecrease in son

ownward lith
pressed on wi
ocity. 

21-1 well. 

minifera and 
miniferal Zone

Lower Sands
are envisaged

2/21-1 well in 

to the top sed
ber of the Pab

o the Marlston
equivalent to 
Simms et al., 

dstone” is later
anne d’Arc ba

                          

atigraphic Nom

(dominantly 
da. 

Pabay Shale F

to medium gr
r pyritic, non-
calcareous, cla

es and higher 
rrated and sub

cal change fro
ne”.  This is r
nic velocity. 

ological chan
ireline log cri

dinocysts.  C
s IFJ8 (pars) 

stone” was dep
d to be the p

the North Cel

diments of Pab
bay Shale Form
ne Rock Form
the upper par
2004). 

rally equivalen
sins, offshore 

                         

menclature of off

limestones a

Formation wi

rey, very fine 
-calcareous, an
aystones are a

sonic velociti
bparallel to one

om the silty cl
reflected on w

nge from san
iteria by an in

Calcareous mi
and Palynolog

posited in a m
products of er

ltic Sea Basin

bay Shale For
mation, of the

mation or to t
rts of the Paba

nt to the lowe
east coast Ca

                         

ffshore Ireland;

and dolomites

ithin the 42/21

to fine grain
nd locally gra

also present.  

ies than the ov
e another. 

laystones/silts
wireline log cri

ndstones to t
ncrease in gam

icrofossil reco
gical Subzone

moderate ener
rosion from t

n. 

rmation of the
e Slyne Basin
the lower par

ay Shale Form

r part of the D
anada.  

                         

; An Integrated 

Page D.

s) of the 

1-1 well, 

ned, well 
ading to 

verlying 

stones of 
riteria by 

the silty 
mma ray 

overy is 
e DM3A 

rgy, well 
the Irish 

e Goban 
n.  In the 
rt of the 

mation or 

Downing 

       

Biostratigraph

6- 114 

hic, Lithostratig

 

graphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

 

Figure D.6

 

Grou

LI
AS

                      
                         

6. 57.  “42/21-

up Formation

W
H

IT
BY

 M
U

D
ST

O
N

E
PA

BA
Y 

SH
AL

E

Me

Ty

                          
                         

-1 Lower San

 

0 AP
GR

ember

H
O

LA
U

N
W

H
IT

E
W

O
O

D
"4

2/
21

-1
 L

O
W

ER
 S

A
N

D
ST

O
N

E"

ype well; “42

                         
                          

ndstone” refer

150PI
R

Depth
MD (m)

1900

2000

42/21-1
2/21-1 Lowe

                         
                

Th

rence well.  

Depth
MD (ft)

6000

6100

6200

6300

6400

6500

6600

Lithology

r Sandstone

                         

he Standard Stra

140 µs/ft
DT

e”

                          

atigraphic Nom

 

40

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 115 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 
TACUMS

The Tacum
Aalenian-L
basins.   

Rocks allo
Unit (J-12)
type well 
boundaries

The Tacum
Mudstone F

Name.  Af

Type secti

Reference 

Lithology.
sections.  T
often soft t
locally san
glauconitic
Fastnet Ba
(41/30-1 an
wackestone
some well
argillaceou

Wireline l
velocities c
dominantly
slight bow 

Upper bou
calcareous 
claystones 
association
present at t

Lower bou
calcareous 
gamma ray

Subdivisio

Thickness
well the up
Celtic Sea 

Biostratigr
generally g
Occurring 
Subzones D

Age.  Early

                      
                         

SHIN FORMA

mshin Formati
Late Toarcian 

ocated to this 
) by Murphy &
for the forma

s, are now reco

mshin Formati
Formation. 

fter Tacumshin

ion.  64/1-1: 1

sections.  50/

.  This forma
The calcareou
to firm.  The 

ndy, variably c
c, locally sand
sin (56/21-1, 
nd 42/21-1).  
e, locally silty
s, for exampl

us limestones)

og character
compared to th
y argillaceous
shaped curve

undary.  The
mudrocks of 
of the Tacum

n with a decre
the base of the

undary.  The
claystones o

y values and a 

on.  No subdiv

.  The format
pper boundary
Basin and the

raphic chara
good to very g

within Ostra
DM3D2 to DM

y Jurassic, Ear

                          
                         

ATION (NEW

ion is defined 
age, that is d

formation in 
& Ainsworth (
ation offshore
ognised. 

ion occurs bet

n Lake, Count

297.5-1643m

/3-1: 1243.5-1

ation is domin
us claystones a
claystones an

calcareous, an
dy, siltstones a
56/21-2 and 5
Stringers of a

y, micritic to c
le, 62/7-1, an
 is observed. 

r.  The format
he overlying a

s nature of the
s.  At the base

e top of the f
f the Sparrowh

mshin Formatio
ease in sonic v
e overlying Sp

e base of the f
f the Whitby 
correspondin

vision is recog

tion varies in 
y is unconform
e Fastnet Basin

acterization. 
good.  Toward
acod Subzone
M3D1. 

rly Aalenian-L

                         
                          

W) 

here for the c
developed thr

the Fastnet B
(1991).  The t
e Ireland, how

tween the ove

ty Wexford. 

m below KB.  S

1516.5m below

nated by clay
are medium li

nd silty claysto
nd blocky to su
are also presen
56/26-1) and a
argillaceous lim
cryptocrystall
n increase in 

tion displays c
and underlyin
e sediments.  
e of the forma

formation is p
hawk Formati
on.  On wirelin
velocity, both
parrowhawk F

formation is p
Mudstone Fo

ng slight decre

gnised. 

thickness fro
mable.  The th
n. 

 Dated by os
ds the base of 
es IOJ11c to 

Late Toarcian

                         
                

Th

calcareous cla
roughout the G

Basin were pre
type well for t
wever, becau

erlying Eagle 

See Figure D.

w KB.  62/7-1

ystones, which
ight to medium
ones are medi
ubfissile.  Loc
nt.  The more 
also in two we
mestone and l
line, are prese
the frequency

characteristica
ng formations. 

The wireline
ation there is o

placed at a d
on, or the san
ne log criteria

h of which are
Formation. 

placed at a do
ormation.  Th
ease in sonic v

om 43m (50/1
hickest section

stracods, foram
the interval a 
IOJ11b, For

n. 

                         

he Standard Stra

aystone domin
Goban Spur, 

eviously refer
this unit propo
se more com

Group, Sparr

.6. 58. 

1: 3453-3918m

h are often v
m grey, light 
ium to dark gr
cally thin beds
silty and sand
ells located in
limestone, off

ent throughout
y of calcareo

ally slightly lo
 The wireline
 log motifs ex

often a slightly

ownsection li
ndstones of th
a, the boundar
e more prono

ownsection lit
his is marked 
velocity. 

2-3) to a max
ns of the form

minifera and 
decline in mi

raminiferal Z

                          

atigraphic Nom

nated part of th
Fastnet, North

rred to as Low
osed by these 

mplete, thicker

rowhawk Form

m below KB.  

very calcareou
olive grey, m
rey, olive grey
s or stringers o
dier units are r
n the northern
f white, light t
t the unit.  To

ous sediments

ower gamma v
e log curves ar
xhibit both su
y bow shaped 

ithological ch
he Chough San
ry is taken at a
unced where 

thological cha
on wireline l

ximum of 578
mation are see

dinocysts.  C
crofossil dive

Zone IFJ12 to

                         

menclature of off

he uppermost
h Celtic Sea 

wer-Middle Ju
authors, 56/2

r sections, wi

mation and th

See Figure D

us, more espe
micromicaceou

y, micromicac
of light to me
recognised in 
 part of the N
to medium gr

owards the bas
s (calcareous 

values and sli
re very finely 
ublinear log r
wireline log m

hange from ei
ndstone Mem
an increase in 
the Chough S

ange from cla
log criteria by

8m in the 56/
en in the south

Calcareous mi
ersity and abun
o IFJ11 (pars

                         

ffshore Ireland;

t Lias Group, 
and South Ce

urassic, Liass
1-1, is not use
ithout unconf

he underlying 

D.6. 58. 

ecially in the
us, locally pyr
ceous, locally

edium dark gre
three wells wi

North Celtic Se
rey, mudstone
se of the form
claystones/ma

ightly increase
serrated deno

responses, and
motif. 

ither the silty
mber, to the cal

gamma ray va
Sandstone Me

aystones to the
y a slight inc

26-1 well, bu
hern part of th

icrofossil reco
ndance is ofte
s) and Palyn

                         

; An Integrated 

Page D.

of Early 
eltic Sea 

sic Shale 
ed as the 
formable 

Whitby 

ir upper 
ritic, and 
y pyritic, 
ey, trace 
ithin the 
ea Basin 

e, locally 
mation in 

arls and 

ed sonic 
oting the 
d locally 

y, poorly 
lcareous 
alues, in 
ember is 

e poorly 
crease in 

ut in this 
he North 

overy is 
en noted.  
nological 

       

Biostratigraph

6- 116 

Depositio
marine, in
sediments
possibly in

Distribut
Spur basin
The form
between t

Seismic e
Sea basins

Regional 
Basin.  Th
the Whitb
et al., 199
Scotland (

Source ro
1% in the
hydrocarb
compositi
from the F

In some w
project IS

Compari
Formation

hic, Lithostratig

onal environm
nner to possi
s (Murphy & A
indicating som

tion.  The for
ns.  Its deposi

mation appears
the Fastnet and

expression.  T
s ties to the to

correlation. 
he Tacumshin
by Mudstone F
99; Simms et
(see Morton, 2

ock character
e southern ma
bon yields and
ion, varying f
Fastnet and G

wells in the F
S16/01 (Beicip

ison with Ea
n (claystones)

graphic & Seque

ment.  Marine
ibly middle s
Ainsworth, 19

me marine rest

rmation is pro
itional limit is
s on the basis
d Goban Spur

The Aalenian 
op of the Tacu

 The formati
n Formation is
Formation and
t al., 2004) a
2004; Simms

risation.  The
rgin area offs
d only poor ga
from Type III 
oban Spur bas

Fastnet Basin t
pFranlab, 2017

astern Canad
 of the Carson

ence Stratigrap

e, inner to ?m
shelf environm
991).  Toward
triction. 

oven by well 
s extended to t
s of seismic e
r basins (see F

(Top Lias) se
umshin Forma

ion is laterall
s age equivale
d overlying B

and to the low
et al., 2004).

e Tacumshin F
shore Ireland (
as generative 
to a more Ty

sins the forma

the Tacumshi
7). 

da.  The Tac
n, Horseshoe, 

phic Framework

iddle shelf.  T
ment, denoted
ds the base of 

penetrations i
the present day
vidence to be

Figure D.8.9).

eismic horizon
tion (top of th

ly equivalent 
nt to the Bridp
lea Wyke San

wer part of B
 

Formation con
(Figure D.6. 
potential. Sam

ype II kerogen
ation only sho

in Formation 

cumshin Form
Whale and Je

k 

The Tacumshi
d by the ofte

f the formation

in the North C
ay outlines of t
e most also p
.  

n, that is reco
he Lias Group

to most of th
port Sand For
ndstone Form

Bearreraig For

ntains some in
59).  In the F
mples from th
n.  Although H
ows limited so

is part of sou

mation is age
eanne d’Arc b

LOWER 

n Formation w
en rich and d
n a decline in 

Celtic Sea, So
these basins o
ossibly presen

ognised in the
), as in the 49

he Dun Caan
rmation in sou
ation in the C

rmation, Dun 

ntervals with 
astnet and Go

he North Celti
HI values are 
urce potential

urce rock inter

e equivalent t
asins, offshor

– MIDDL

was deposited
diverse fauna
microfossil re

outh Celtic Se
on the basis of
nt through th

e North Celtic
9/9 area (see F

n Shale Forma
uthern Englan
Cleveland Bas

Caan Shale M

elevated TOC
oban Spur bas
ic Sea Basin 
 increased com
l.    

erval Low J2b

to the lower 
re east coast C

LE JURAS

d in a well oxy
as recovered 
ecovery is oft

ea, Fastnet an
f seismic extra
e Celtic Platf

c Sea and Sou
Figure D.6. 5)

ation within t
d and the upp
in, Yorkshire 
Member, in n

C contents gre
sins samples s
show a mixed
mpared to the

b that was iden

part of the D
Canada.   

SSIC 

ygenated, 
from the 

ten noted, 

nd Goban 
apolation.  
form area 

uth Celtic 
. 

the Slyne 
per part of 

(see Cox 
northwest 

eater than 
show low 
d kerogen 
e samples 

entified in 

Downing 



 
               
                     
 

Figure D.6

                      
                         

6. 58.  Tacum

                          
                         

shin Formati

                         
                          

ion type and r

                         
                

Th

reference well

                         

he Standard Stra

ls, location an

                          

atigraphic Nom

nd distribution

                         

menclature of off

n map.  

                         

ffshore Ireland;

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 117 

 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 59.  Tacum

                          
                         

shin Formati

                         
                          

ion source roc

                         
                

Th

ck characteris

                         

he Standard Stra

stics, offshore

                          

atigraphic Nom

e Ireland. 

                         

menclature of off

                         

ffshore Ireland;

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 118 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

WHITBY 

The Whitb
The format
section is t
Upper Toa
the lower p

Ternan (20
Whitby Mu

In offshore
all basins a

The forma
members o
Celtic Sea,
with the E
areas of the

The Fastne
the Whitby

Reference 
1761.5m b

Lithology.
locally hig
organic ric
wells.  Ho
Member) o

Stringers a
cryptocryst
Minor, off
stringers ar

Wireline l
than the ov
lithology, w
(Derg and 
locally slig
inverse fun

Upper bou
change from
of the Whi
gamma ray

Offshore w
of the Dun
Formation,
correspond
wireline lo
shown also

                      
                         

MUDSTONE

by Mudstone F
tion is widesp
the coastal ex

arcian.  The fo
part (Early To

006) used the 
udstone Form

e Ireland, the 
across the regi

ation is subdiv
of the Whitby
, Fastnet and G

Early Toarcian
e northern hem

et and Celtic S
y Formation n

sections in o
elow KB.  56/

.  The clayston
ghly pyritic, n
ch, subfissile c
owever, in the
of the Whitby 

and thin beds 
talline, and g
f white to ligh
re present in th

log character
verlying and 
while the low
Holaun mem

ghtly bow sh
nnel shaped w

undary.  In th
m the medium
itby Mudston

y values and a 

west of Ireland
n Caan Shale
, Derg Memb
ding decrease 
og character o
o in the wells 2

                          
                         

E FORMATI

Formation wa
pread in onsho
xposure at Wh
ormation is pr
arcian, Serpen

informal term
ation and also

Whitby Muds
ion. 

vided into fou
y Mudstone Fo
Goban Spur b
n “T-OAE” oc
misphere, incl

Sea Basin me
ame.  

ffshore Irela
/21-1: 1497.5-

nes and silty c
non- to slightl
claystones are
e east and sou
Formation. 

of limestone,
generally well
ht brown, ver
he Holaun Me

r.  The format
underlying fo

w gamma ray 
mbers) possess

aped profiles
wireline log mo

he south and e
m to dark grey
ne Formation, 

minor decrea

d, the boundar
e Formation, 

ber.  This chan
in sonic velo

of the formati
27/13-1A and

                         
                          

ION 

s defined by C
ore Britain, fro
hitby, in York
rimarily devel
ntinum Zone)

m Toarcian Sh
o the Dun Caa

stone is appli

ur members. 
ormation in th

basins (see bel
cean anoxic e
luding the Nor

ember names 

nd.  18/20-1: 
-1938.5m belo

claystones are
ly calcareous,
e present throu
uth of Ireland

, white, light 
l indurated, a
ry fine to fin
ember in the 5

tion displays 
ormations.  Th
and high son
 wireline log 
.  The lower 
otifs. 

east of Ireland
y, claystones o

Holaun Mem
ase in sonic ve

ry is taken as a
to the dark 

nge is expres
ocity.  In addi
ion, and the n

d 49/9-1 in Fig

                         
                

Th

Cox et al. (19
om Yorkshire
kshire (Cox e
loped as a dar
.  The latter or

hale Unit in th
an Shale Form

ed to the earl

 In offshore 
he Slyne Basi
low for source
event organic 
rth Sea (see di

(Whitewood a

2651-2868.5m
ow KB.  See F

e medium to d
, subblocky to
ughout the W
d, these sedim

grey to light 
re also presen

ne grained, w
56/21-1 well. 

characteristic
he wireline lo

nic velocity sp
motifs which
units (Ree a

d’s offshore w
of the Tacums
mber.  This bo
elocity. 

a downsection
grey to grey

sed on wirelin
ition to the re
nature of the 
gure D.6. 56. 

                         

he Standard Stra

99) to largely
e to the Englis
et al., 1999) a
rk grey clayst
rganic rich cla

he Slyne and E
mation.  

ly Late-Early 

Ireland, sourc
in, and in the
e rock descrip
 rich interval 
iscussion of J

and Holaun m

m below KB. 
Figure D.6.60

dark grey, grey
o fissile, and 

Whitby Formati
ments are mor

brown, light 
nt.  These se
ell sorted, su

ally higher ga
og curves are 
pikes represen
h exhibit subp
and Whitewoo

wells, the top o
shin Formation
oundary is re

n lithological c
yish black, po
ne logs as a s

eference wells
boundary wi

                          

atigraphic Nom

y replace the p
h Midlands to

and ranges fro
tone unit, whi
aystone has so

Erris basins fo

Toarcian argi

ce rock facies
 Whitewood a

ptions).  This 
that has been

18 sequence, 

members) first

 27/4-1: 935-
0. 

yish black to b
grade locally
ion, Derg and
re prevalent i

to medium g
ediments local
ubangular to s

amma ray val
finely serrate

nt limestone b
parallel gamm
od members) 

of this unit is 
n to the dark g
flected on wi

change from t
oorly calcareo
slight increase
s illustrated in
ith the overly

                         

menclature of off

previously use
o south wester
om the base o
ich is laminat
ource rock pot

or sediments t

illaceous dom

s are present 
and Holaun m
rich source ro
n widely doc
above).  

t letters spell 

1033.5m belo

brownish blac
y to siltstones
d Ree member
in the lower m

grey, mudston
lly grade to d
subrounded, c

lues and decre
ed reflecting 
beds or string

ma ray and son
exhibits bow

placed at a d
grey, poorly c
ireline logs by

the medium to
ous, subfissil
e in the gamm
n Figure D.6.
ying and unde

                         

ffshore Ireland;

ed term “Uppe
rn England.  T
of the Toarcia
ted and bitum
tential (see be

that correlate w

minated succes

in the Ree an
members in th
ock interval co
umented acro

“WH” which

ow KB.  49/9-

ck, often organ
.  The greyish
rs, in the Slyn
member (Wh

e, microcrysta
dolomitic lim
calcareous san

eased sonic v
the overall m

gers.  The upp
nic velocity cu
w shaped, fun

downward lith
calcareous, cla
y a slight inc

o dark grey cla
e, Whitby M

ma ray values
.60, the chara
erlying forma

                         

; An Integrated 

Page D.

er Lias”.  
The type 
an to the 

minous in 
elow).  

with the 

ssions in 

nd Derg 
he North 
orrelates 
oss wide 

h reflects 

1: 1449-

anic rich, 
h black, 
ne Basin 
hitewood 

alline to 
mestones.  
ndstones 

elocities 
mudstone 
per units 
urves to 

nnel and 

hological 
aystones 
crease in 

aystones 
Mudstone 
s, with a 
acteristic 
ations, is 

       

Biostratigraph

6- 119 

Lower bo
change fr
claystones
values and

Offshore w
calcareou
wireline lo

Subdivisi
and east o
the Ree M
order; the 

Thicknes

Biostratig
Ireland (G
the Late T
localised b
many sect

West of 
Palynolog

South and
Subzone I
(pars). 

Ammonite
were reco
Zone” (eq
of ammon
consistent
It is unfor
between t
affected th

Age.  Earl

Depositio
below wa
anoxic w
Oxygenat
abundant/
feeder fau
Reinholde

The Holau
generally 
micro- an
conditions

The Derg
often rest
Tasmanite
by the o

hic, Lithostratig

oundary.  In t
rom the dark 
s of the Paba
d correspondi

west of Irelan
us, claystones
og criteria by 

ion.  The form
of Ireland.  Tw
Member.  In th
e Holaun Mem

ss.  The forma

graphic char
Goban Spur, F
Toarcian interv
barren interva
tions barren o

Ireland (Slyn
gical Subzone

d east of Irela
IOJ11a to Zon

tes have been 
orded from 89
quivalent to th
nites made by
t with the stra
rtunate that in
the J17 and J1
he wireline lo

ly Jurassic, ea

onal environm
ave base, inner

within the Wh
ted bottom w
/influxes of am
unas is indica
ella spp. are en

un Member w
well oxygena

nd macrofaun
s. 

g Member was
tricted (dysaer
es spp., and ab

occurrences o

graphic & Seque

the south and 
grey to grey

ay Shale Form
ng increase in

nd, the bounda
to the silty cl
a decrease in 

mation is subd
wo members a
he Irish offsho

mber and the W

tion varies in 

racterization. 
Fastnet, North
val, whereas w
als.  In the Sly
f microfaunas

ne Basin):  
s DM3B to D

and (Goban Sp
ne IOJ9 (pars)

recorded from
90ft-9020ft (2

he Serpentinum
y Dr. M. K. 

atigraphic posi
n this well it is
18 sequences,
g signature.  

arly Late-Early

ment.  Marine
r to middle sh
hitewood Mem

waters are indi
morphous org
ative of anoxi
nvisaged to re

was deposited i
ated, more esp
nas are gener

s deposited in
robic to anox
bsence of bott

of foraminifer

ence Stratigrap

east of Ireland
yish black, no
mation.  On w
n sonic velocit

ary is denoted
laystones/silts
gamma ray v

divided into d
are recognised
ore basins to t

Whitewood M

thickness from

  Dated by o
h Celtic Sea an
within the Ear
yne Basin, to t
s.  Localised p

Occurring w
DM3A (pars).

pur, Fastnet, N
), Foraminifer

m this format
2740.1m-2749
m Zone (Early
Howarth of t
ition of the co
s not possible
, due to the pr

y Toarcian. 

e, inner to mid
helf marine en
mber, while 

dicated by the
ganic matter, 
ic bottom wat
eflect less toxi

in a marine, lo
pecially in the 
rally less div

n a low energy
xic), indicated
tom feeder fau
ra (common/

phic Framework

d’s offshore w
on-calcareous 
wireline log c
ty. 

d by a downse
stones of the P
values and a co

differing mem
d in the Slyne B
the east and so
ember. 

m 25.5m (56/2

stracods, fora
nd South Celt
rly Toarcian in
the west of Ire
pulses of agglu

within Ostraco

North Celtic S
ral Zones IFJ1

ion in a core 
9.3m) from co
y Toarcian) in 
the Natural H
ore, around 30
 to pick the b
resence of the

ddle shelf.  Th
nvironments.  

they were m
e occurrence 
phosphatic fi
ters.  The loc
ic bottom wate

ow energy, be
upper half of 

verse and abu

y, below wav
d by abundant
unas.  The dev
/influxes of R

k 

wells, the base
mudrocks to

criteria, the bo

ection litholog
Pabay Shale F
orresponding 

mbers in the of
Basin, in desc
outh, two mem

22-1) to 441m

aminifera and 
tic Sea basins
nterval calcare
eland, calcare
utinating foram

od Subzone 

Sea and South
11 (pars) to IF

from one wel
ore 3 and are 

n current amm
History Museu
00ft (91m) ab
boundary betw
e 9 5/8” casin

he Ree and Wh
Bottom water

more restricte
of both micr

ish debris, Ta
calised pulses
ters where this

elow wave bas
f the member. 
undant, possi

ve base, inner 
t/influxes of 
velopment of 
Reinholdella 

LOWER 

e of this unit is
 the medium 

oundary is de

gical change fr
Formation, Al
increase in son

ffshore west o
cending stratig
mbers are reco

m (56/21-1).  

dinocysts.  In
), calcareous 
eous microfos
ous microfaun
minifera and R

IJO9a, Foram

h Celtic Sea b
FJ9 and Palyn

ll, 49/11-1 in 
considered to
onite zonal ter
um, London (
ove the base o

ween the Whit
g point at 915

hitewood mem
rs varied from
d (dysaerobic
o- and macro
smanites spp.
 of common/

s genus could 

se, inner shelf
 In the lower 
ibly suggestin

shelf, marine
amorphous or
localised oxyg
spp. and ra

– MIDDL

s taken at a do
m to dark grey
enoted by a d

from dark grey
llua Member.

onic velocity.

of Ireland, and
graphic order;
ognised, in de

n the basins to
microfossil re

ssil recovery i
nal recovery i
Reinholdella s

miniferal Zon

basins):  Occu
nological Subz

the North Ce
o be indicative
rminology), b
(Paleoservice
of the Whitby
tewood and H
56ft (2971m) 

mbers were de
m oxygenated,
c to anoxic) 
ofaunas,  wh
., plus a gene
/influxes of th
thrive. 

f, environmen
half of the Ho
ng slightly h

e environment
rganic matter

ygenated botto
are to abunda

LE JURAS

ownsection lit
y, variably ca
ecrease in ga

y to greyish bl
  This is expr

d in the offsho
 the Derg Mem
escending stra

o the south an
ecovery is goo
s often very p
s often very p
spp. are recog

nes IJF8 to I

urring within 
zones DM3C t

eltic Sea Basin
e of the “H. fa
based on ident
s, 1973).  Th

y Mudstone Fo
olaun membe
in this well w

eposited in low
 through dysa
in the Ree 

ile the occurr
eral absence o
he foraminifer

t.  Bottom wa
olaun Member
harsher bottom

.  Bottom wa
, Pterosperme
m waters are 
ant, poorly p

SSIC 

thological 
alcareous, 
amma ray 

lack non-
ressed on 

hore south 
ember and 
atigraphic 

nd east of 
od within 

poor, with 
poor, with 
gnised. 

IJF7 and 

Ostracod 
to DM3A 

n.  These 
falciferum 
tifications 
his age is 
ormation.  
ers or that 
which has 

w energy, 
aerobic to 
Member.  
rences of  
of bottom 
ral genus 

aters were 
r both the 
m waters 

aters were 
ella spp., 
indicated 
preserved 



 
               
                     
 
agglutinatin

Distributio
considered
in this basi
Basin.  Ma
Figure D.6

Seismic ex
the North C

Regional c
present wi
known to o
al., 1999; S

Lateral equ
Limestone 
Shales” (se
Formation 
Ironstone f

Source roc
margin and
characteris
the North C
result, the s
material do
Although t
macerals o
high propo

TOC and H
Celtic Sea 
and stratigr
in the 27/1
richest sou
both the R
correlates w
sequence.  
Event regi
hemisphere

In the 27/
illustrated b

The Whitb
project IS1

Compariso
Formation 

 

                      
                         

ng foraminife

on.  The form
d likely that th
in.  The forma
aps showing th
6. 61. 

xpression.  A 
Celtic Sea Bas

correlation.  
thin the offsh
occur through
Simms et al., 2

uivalents in s
Formation, E

ee Ainsworth 
correlates w

formations in n

ck character
d slightly low

sed as an orga
Celtic Sea Ba
source potenti
ominates the 
the data are n

of the vitrinite
ortions of amo

HI data are sh
Basin) that di
raphic (lithost
3-1A well has

urce interval w
Ree and Derg 
with the lowe
This source r

ionally, and th
e.   

13-1A well, t
by Scotchman

by Mudstone F
16/01 (BeicipF

on with East
(claystones) o

                          
                         

era). 

mation is prov
he formation e
ation may, in 
he distribution

seismic marke
sin, for examp

The Whitby 
hore UK basi

hout much of t
2004). 

southern Engl
Eype Mouth L
et al., 1998; C

with the upper
northwest Sco

risation.  The
wer source po
nic-rich interv

asin, it shows 
ial in the south
kerogen com

not shown in 
e group domin
rphous liptini

hown in Figu
isplay good so
tratigraphic an
s been illustra

within the Wh
members), a

er part of the H
rich level is in
he level at w

the source ro
n & Thomas (

Formation cor
Franlab, 2017)

tern Canada.
of the Carson,

                         
                          

en in the Nor
extends also in
addition, be p
n of the Whitb

er termed the 
ple, the 49/9 an

Mudstone Fo
ins (Bristol C
the onshore U

land comprise
Limestone Me
Cox et al., 199
rmost part of
otland (Morton

e Whitby Mud
otential in the
val with a mar
a mixed Typ
hern margin i

mposition, ma
Figure D.6.6

nating in the F
te. 

ure D.6. 56 fo
ource rock da
nd chronostrat
ated previously
itby Mudston

although the D
Holaun Memb
n the lower p

which organic 

ock is well ex
1995) over th

rresponds ma
), but is also p

  The Whitby
, Horseshoe, W

                         
                

Th

rth Celtic Sea,
nto the Porcup
present in the 
by Formation 

Toarcian (Wh
nd 41/30-UK 

ormation is p
Channel, St G
UK (Seven Bas

e the upper p
mber, the low
99, Simms et 
f the Scalpay
n, 2004; Simm

dstone Format
e southern m
rine Type II k
e II/III keroge
s mixed oil an
aking it a Ty
62, these diff
Fastnet Basin,

for two wells 
ata sets, along
tigraphic) sub
y (Scotchman 

ne Formation o
Derg Member
ber in the 49/

part of the J18
rich sedimen

xpressed by t
e same interva

ainly to the so
part of interval

y Mudstone F
Whale and Jea

                         

he Standard Stra

, South Celtic
pine Basin, th
Conall and Ró
and its consti

hitby Mudston
103/1 areas (

present throug
George’s Chan

sin, East Midl

part of the M
wer sediments 

al., 2004, Ain
y Sandstone F
ms et al., 2004

tion shows ex
margin area (F
kerogen comp
en compositio
nd gas prone. 
ype III source
ferences are a
, whereas sam

(27/13-1A fro
gside other we
divisions.  Th
& Thomas, 1

occurs throug
r appears to 
/9-1 well and,
8 sequence wh
nts are known

the crossover
al.  

ource rock inte
l Low J2a in s

Formation is a
anne d’Arc ba

                          

atigraphic Nom

c Sea, Goban 
hough it has no
ónán basins, o
ituent membe

ne) horizon ha
see Figure D.

ghout the Iris
nnel and Celti
lands Shelf an

Marlstone Rock
of the Bridpo

nsworth & Ri
Formation, an
4). 

xcellent sourc
Figure D.6.62
position and ex
on, indicating 
 In the Fastne
e rock only 

also seen in a
mples from the

om the Slyne
ell data includ
he developmen
995).  It can b
h the formatio
display the h
, again, with t
hich correlate
n to occur ov

r in the sonic

erval Low J2b
some wells (se

age equivalent
sins, offshore 

                         

menclature of off

Spur, Slyne a
ot yet been pe
on the western
rs are shown 

as been identif
.6. 5 and Figu

h offshore.  
ic Sea basins
nd the Clevela

k Formation, 
ort Sand Form
ley, 2010).  T
nd the Portre

ce potential in
2).  In the Sl
xcellent oil ge
input of terre

et and Goban S
showing gas 

available visua
e Slyne Basin

 Basin and 49
ding well logs,
nt of source ro
be seen from t
on in the 27/1

highest TOC a
the lower part
s with the To
ver a wide re

c and resistivi

b (Toarcian) t
ee Figure D.6

t to the lower
east coast Ca

                         

ffshore Ireland;

and Erris basin
enetrated in an
n flank of the 
in Figure D.6

fied in some p
ure D.6.8). 

It is envisage
s).  This form
and Basin (see

most of the 
mation and the
The Whitby M
ee Shale and 

n the north w
lyne Basin it
eneration pote
estrial materia
Spur basins te
generative p

al kerogen da
n are characte

9/9-1 from th
, sequences, li
ocks over this 
these displays
13-1A well (in
and HI value
t of the identi

oarcian Ocean
egion of the n

ity logs, as w

that was iden
6. 56). 

r part of the D
anada.   

                         

; An Integrated 

Page D.

ns.  It is 
ny wells 
Rockall 

6.60 and 

parts of 

ed to be 
mation is 
e Cox et 

Beacon 
e “Paper 

Mudstone 
Raasay 

west Irish 
t can be 
ential. In 
al.  As a 
errestrial 
potential.  
ata, with 
erised by 

he North 
ithology 
 interval 

s that the 
ncluding 
es.  This 
ified J18 
n Anoxic 
northern 

was also 

ntified in 

Downing 

       

Biostratigraph

6- 120 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

 

Figure D.6

 

                      
                         

6. 60.  Whitby

                          
                         

y Mudstone F

                         
                          

Formation refe

                         
                

Th

erence wells a

                         

he Standard Stra

and constituen

                          

atigraphic Nom

nt members ty

                         

menclature of off

ype and refere

                         

ffshore Ireland;

ence wells. 

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 121 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 61.  Whitby

                          
                         

y Mudstone F

                         
                          

Formation refe

                         
                

Th

erence and m

                         

he Standard Stra

ember type an

                          

atigraphic Nom

nd reference w

                         

menclature of off

wells location

                         

ffshore Ireland;

n and distribu

                         

; An Integrated 

Page D.

tion maps. 

       

Biostratigraph

6- 122 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 

 



 
               
                     
 

Figure D.6

                      
                         

6. 62.  Whitby

                          
                         

y Mudstone F

                         
                          

Formation sou

                         
                

Th

urce rock char

                         

he Standard Stra

racteristics, of

                          

atigraphic Nom

ffshore Irelan

                         

menclature of off

nd.

                         

ffshore Ireland;

                         

; An Integrated 

Page D.

       

Biostratigraph

6- 123 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURAS

 

SSIC 



 
               
                     
 

Derg Mem

The Derg 
succession 
present in b

The Derg M
Shale Form

Name.  Af

Type secti

Reference 

Lithology.
highly pyri
light grey, 
limestone i

Wireline l
velocities. 
exhibit sub

Upper bou
of the Dun
Member.  T
slight decre

Lower bou
poorly calc
boundary i

Thickness

Biostratigr
often very
Reinholdel
Palynologi

Age.  Early

Deposition
shelf, mari
abundant/in
Localised 
spp. and ra

Distributio
Porcupine 

Regional c
Mudstone 
unit is age 
the lower a
Shale and R

Compariso
(claystones

                      
                         

mber (New)

Member is 
of the Whitb

both the Porcu

Member is the
mation and an 

fter Lough Der

ion.  18/20-1: 

section.  27/4

.  The clayston
itic, non- to p
light brown, m
is well develo

log character
 The low gam

bparallel gamm

undary.  The 
n Caan Shale 
This change is
ease in sonic v

undary.  The 
careous clayst
s taken at a de

.  The membe

raphic chara
y poor, with 
lla spp. are 
ical Subzone D

y Jurassic, Ear

nal environm
ine environm
nfluxes of am
oxygenated b

are to abundan

on.  The mem
Basin though 

correlation.  
Formation wi
equivalent to 
and mid secti
Raasay Ironsto

on with East
s) of the Carso

                          
                         

 

defined here 
by Mudstone F
upine and Erri

e upper unit o
underlying W

rg, with shore

2651-2818m 

4-1: 935-1018

nes and silty c
poorly calcare
mudstone, mic
ped within the

r.  The claysto
mma spikes a
ma ray and son

upper bounda
Formation to
s expressed on
velocity. 

lower bounda
tones, to dark
ecrease in gam

er varies in thi

acterization.  
many section
recognised. 

DM3B. 

rly Toarcian. 

ment.  Marine, 
ment.  Bottom
morphous orga
bottom waters
nt poorly prese

mber is prove
is not yet pro

The member 
ithin the Goba
the lower and

ions of the W
one formation

tern Canada
on, Horseshoe

                         
                          

for a dark g
Formation, of
is basins; how

of the Whitby 
Whitby Mudsto

es in counties 

below KB.  S

8m below KB.

claystones are
eous, and subf
crocrystalline 
e member in t

ones of this m
and high soni
nic velocity cu

ary is placed a
 the dark grey
n wireline log

ary is denoted
k grey, slightly
mma ray value

ickness from 5

Dated by din
ns barren of 
Occurring w

inner shelf.  T
m waters are 
anic matter, Pt
s are recognis
erved agglutin

en to be prese
oven by well p

is laterally eq
an Spur, Fastn
d mid parts of 

Whitby Mudsto
ns (see Cox et 

a.  The Derg 
e, Whale and J

                         
                

Th

grey to greyi
f Early Toarc

wever, no well

Formation in
one Formation

Clare, Galway

See Figure D.6

.  See Figure 

e dark grey to 
fissile to fissil
to cryptocrys

the deviated 1

member posses
ic velocities d
urves to locall

at a downward
y to greyish b

g criteria as a s

d by a downse
y calcareous c
es, in associati

52m (27/13-1A

nocysts, foram
microfaunas.

within Ostraco

The Derg Me
often restrict

terospermella
sed on the occ
nating foramin

ent in the Sly
penetrations in

quivalent to th
net, North Cel
f the Eype Mo
one Formation
t al., 1999; Mo

Member is a
Jeanne d’Arc 

                         

he Standard Stra

ish black, or
ian age, that i
s have penetra

n the west of I
n, Ree Membe

y and Tippera

6. 60.  

D.6. 60. 

greyish black
le.  Common 
stalline, and w
8/20-5 (P6) w

ss slightly ser
denote limesto
ly slightly bow

d lithological c
black, poorly 
slight increase

ection litholog
claystones of 
ion with a slig

A) to a maxim

minifera and 
.  Localised 
od Subzone 

ember was laid
ted (dysaerob

a spp., Tasman
currences of 
nifera). 

yne Basin and
n the latter two

he lower and m
ltic Sea and S
uth Limestone
n, while in no
orton, 2004; S

age equivalen
basins, offsho

                          

atigraphic Nom

rganic-rich cla
is developed 
ated this mem

Ireland and lie
er. 

ary. 

k, brownish bl
stringers and

well indurated,
well.  

rrated, relative
one stringers 
w shaped prof

change from t
calcareous, W

e in the gamm

gical change fr
f the Ree Mem
ght increase in

mum of 167m 

ostracods.  C
pulses of ag
IJO9a (pars

d down in a lo
bic to anoxic)
nites spp., and
foraminifera 

d may also ex
o basins.  

middle section
South Celtic S
e Member, Ch
orthwest Scotl
Simms et al., 2

t to the lowe
ore east coast C

                         

menclature of off

aystone/silty 
in the Slyne B

mber in these tw

es between an

lack, generally
d thin beds of 
 are present th

ely high gamm
or beds.  Th

files. 

the medium to
Whitby Mudst
ma ray values, 

rom the dark g
mber.  On wir
n sonic velocit

(18/20-1). 

Calcareous mic
gglutinating fo
s), Foraminife

ow energy, be
), denoted by
d absence of b
(common/infl

xtend into the

ns of the Hola
Sea basins.  In
harmouth Mud
land it is equ
2004).   

er part of the 
Canada.  

                         

ffshore Ireland;

claystone do
Basin.  It is p
wo basins. 

n overlying Du

y organic-rich
f limestone, of
hroughout the

ma ray and lo
e wireline log

o dark grey cla
tone Formatio
with a corres

grey to greyis
reline log crit
ty. 

crofaunal reco
foraminifera a
feral Zone IJ

elow wave bas
y the occurre
bottom feeder
luxes of Rein

e Erris Basin

aun Member, 
n southern Bri
dstone Forma

uivalent to the

Downing Fo

                         

; An Integrated 

Page D.

ominated 
probably 

un Caan 

h, locally 
ff white, 

e unit.  A 

ow sonic 
g motifs 

aystones 
on, Derg 
sponding 

sh black, 
teria, the 

overy is 
and rare 
JF8 and 

se, inner 
ences of  
r faunas.  

nholdella 

and the 

 Whitby 
itain this 
ation and 
e Portree 

ormation 

       

Biostratigraph

6- 124 

 

Holaun M

The Holau
Formation
basins to t

The Holau
between a

Name.  A

Type sect

Referenc

Lithology
calcareou
the lower
medium g
Rare, off 
stringers a

Wireline 
The low g
gamma ra
increase in

Upper bo
of the Ta
Member. 
sonic velo

Lower bo
the dark g
criteria as

Thicknes

Biostratig
good with
barren int
Palynolog

Age.  Earl

Depositio
base, inne
member.  
possibly s

Distribut
taken to th
Goban Sp

Regional 
equivalen
basins of 

hic, Lithostratig

Member (N

aun Member i
n, of early La
the south and 

un Member is
an overlying T

After Holaun L

tion.  56/21-1

e section.  49

y.  The clays
us, and subblo
r halves of th
grey, dark bro
f white to ligh
are present in 

log characte
gamma spike
ay and sonic v
n the calcareo

oundary.  The
acumshin Form

 On wireline 
ocity. 

oundary.  Th
grey to greyis
s an increase in

ss.  The memb

graphic char
hin the Late T
tervals.  Occu
gical Subzone

ly Jurassic, ea

onal environm
er shelf, envi
In the lower 

suggesting slig

tion.  The me
he limits of th

pur basins.  It i

correlation.
nt to the Derg 

southern Brit

graphic & Seque

ew) 

s defined her
ate-Early Toa
east of Ireland

s the thicker u
Tacumshin For

Lough, County

: 1497.5-1836

/9-1: 1449-16

stones are m
cky to subfiss
eir respective
ownish grey, 
ht brown, ver
the 56/21-1 w

er.  The clayst
s and high so

velocity curve
ous nature of th

e top of this un
mation, to the
log criteria, t

he base of this
h black, often
n gamma ray 

ber varies in th

racterization.
oarcian interv

urring within O
s DM3C to D

arly Late-Early

ment.  Marine
ironment.  Bo
half of the Ho

ghtly harsher b

mber is prove
hese basins.  T
is considered 

 In the Gob
Member, Wh

tain this memb

ence Stratigrap

re for a mediu
arcian age, tha
nd.   

upper unit of 
ormation and a

y Clare. 

6m below KB

693.5m below 

medium to dar
sile, grading l
e sections. Lo

mudstone, m
ery fine to fin
well. 

tones are deno
onic velocities
es through to a
the claystones

unit is placed a
e dark grey, p
this is expres

s unit is place
n organic-rich
values, in ass

hickness from 

.  Dated by o
val, whereas w
Ostracod Subz

DM3B. 

y Toarcian. 

e, inner shelf.
ottom waters 
olaun Membe
bottom waters

en to be prese
The member i
likely that the

ban Spur, Fas
hitby Mudston

mber is laterall

phic Framework

um to dark gr
at is develope

the Whitby F
an underlying 

.  See Figure 

KB.  See Fig

rk grey, sligh
locally to silts
ocalised string

micritic to cryp
ne grained, w

oted by finely
s denote limes
a funnel shape
. 

at a downward
poorly calcare
sed by slight 

d on a downw
, claystones o
ociation with 

20m (56/22-1

ostracods, fora
within the Earl
zone IOJ11a t

 The Holaun
are generally

er both the mi
s conditions. 

ent in the Nor
is likely to ex
e member is pr

stnet, North C
ne Formation 
y equivalent t

k 

rey, claystone
ed in the Gob

Formation, dev
Whitby Muds

D.6. 60. 

gure D.6. 60. 

htly micromi
stone.  The ca
gers of limest
ptocrystalline

well sorted, su

y serrated, rela
stone stringer
ed log motif.  

d lithological 
eous, mudston
increase in g

ward lithologi
of the Whitew
a decrease in 

1) to a maxim

aminifera and
rly Toarcian in
to Zone IOJ10

n Member was
y well oxyge
icro- and mac

rth Celtic Sea,
xtend through 
present in the S

Celtic Sea an
and the lowe

to the Eype M

LOWER 

e dominated s
ban, Fastnet, 

veloped in the
stone Formati

caceous,  loc
alcareous cont
one and dolo
, and general
ubangular to 

atively high g
rs or beds.  T
In the latter c

change from t
nes of the Wh
gamma ray va

ical change fr
wood Member.

sonic velocity

um of 348m (

d dinocysts.  
nterval recove
0, Foraminifer

s deposited in
nated, more e
rofaunas are g

, Fastnet and 
the Celtic Pla

South Celtic S

nd South Celt
er part of the 
Mouth Limesto

– MIDDL

succession of 
North Celtic 

e south and e
ion, Whitewoo

cally pyritic, 
tent of these s

omitic limesto
lly well indur
subrounded, 

gamma ray an
The wireline lo
case this is de

the medium to
hitby Mudsto

alues and corr

rom poorly ca
.   This is exp
y. 

(57/2-1).   

Calcareous m
ery is often ve
ral Zones IFJ

n a marine, low
especially in 
generally less

Goban Spur b
atform area be
Sea Basin.   

tic Sea basin
Dun Caan Sh
one Member,

LE JURAS

the Whitby M
Sea and Sou

ast of Ireland
od Member. 

locally silty,
sediments dec

one, off white
rated, are also
calcareous sa

d low sonic v
ogs exhibit su
noting a sligh

o dark grey, c
ne Formation

responding de

alcareous mud
pressed on wir

microfossil rec
ry poor, with 
11 (pars) to I

w energy, bel
the upper ha
diverse and a

basins and its 
etween the Fa

s this unit is 
hale Formation

Charmouth M

SSIC 

Mudstone 
uth Celtic 

d, and lies 

, non- to 
creases in 
e, light to 
o present.  
andstones 

velocities.  
ubparallel 
ht upward 

claystones 
n, Holaun 
ecrease in 

dstones to 
reline log 

covery is 
localised 

IFJ10 and 

low wave 
alf of the 
abundant, 

s extent is 
astnet and 

s laterally 
n.  In the 
Mudstone 



 
               
                     
 
Formation 
Scotland th
2004).   

Compariso
(claystones

 

Ree Mem

The Ree M
Mudstone 
Porcupine 

The Ree M
Mudstone F

Name.  Af

Type secti

Reference 

Lithology.
locally silty
microcryst

Wireline l
shaped log
upward inc

Upper bou
poorly calc
expressed o

Lower bou
silty clayst
a decrease 

Thickness

Biostratigr
poor, with 
Ostracod S

Age.  Early

Deposition
base, inner
abundant/in
feeder faun
envisaged t

Distributio
Porcupine 

Regional c
Goban Spu
Shales”, th

                      
                         

and the lowe
he Holaun Me

on with East
s) of the Carso

mber (New) 

Member is defi
Formation, o
and Erris basi

Member is the
Formation, D

fter Lough Ree

ion.  18/20-1: 

section.  27/4

.  The claysto
y, non- to slig
alline to crypt

og character
g motif, while
crease in the o

undary.  The
careous clayst
on wireline lo

undary.  The
tones/siltstone
in gamma ray

.  The membe

raphic chara
many section

Subzone IJO9a

y Jurassic, ear

nal environm
r to middle sh
nfluxes of am
nas.  Localise
to reflect less 

on.  The mem
Basin though 

correlation.  T
ur, Fastnet, N
he upper part o

                          
                         

r section of th
ember is equiv

tern Canada.
on, Horseshoe

ined here for a
of earliest Toa
ins; however, 

e lower unit o
erg Member a

e, a major lak

2818-2868.5m

4-1: 1018-103

ones are dark
ghtly calcareo
tocrystalline, a

.  The wirelin
 the lower ha

organic nature 

 top of the un
ones of the D

og criteria as a

e base of this 
es of the Pabay
y values and a

er varies in thi

acterization.  
ns barren of m
a (pars), Foram

rliest Toarcian

ment.  Marine,
elf, marine en

morphous orga
ed pulses of 
toxic bottom 

mber is prove
is not yet pro

The member i
North Celtic S
of the Marlsto

                         
                          

he Dun Caan 
valent to the P

.  The Holaun
e, Whale and J

a dark grey to
arcian age, th
no wells have

of the Whitby
and an underly

e on the River

m below KB. 

33.5m below K

k grey to grey
us, and subfis
and well indu

ne log curves a
alf is denoted 

of the claysto

nit is placed o
erg Member, 

a decrease in g

unit is taken 
y Shale Form

a correspondin

ickness from 3

Dated by for
microfaunas. 
miniferal Zon

n. 

, inner to mid
nvironment.  B
anic matter, p
abundant spe
waters where

en to be prese
oven by well p

is a direct late
Sea and South
one Rock Form

                         
                

Th

Shale Format
ortree Shale a

n Member is 
Jeanne d’Arc 

o greyish black
hat is develop
e penetrated th

y Formation in
ying Pabay Sh

r Shannon, wi

 See Figure D

KB.  See Figu

yish black, br
ssile to fissile

urated, are also

are finely serr
by an inverse

ones. 

on a downsec
to the dark gr

gamma ray val

at a downwa
mation, Allua M
ng increase in 

31m (19/11-1A

raminifera an
 Localised pu

nes IFJ8 (pars)

ddle shelf.  Th
Bottom waters
phosphatic fish
ecimens of the
e this genus co

ent in the Sly
penetrations in

eral equivalent
h Celtic Sea b
mation and th

                         

he Standard Stra

tion (see Cox 
and Raasay Iro

age equivalen
basins, offsho

k, organic-rich
ped in the Sl
his member in

n the west of 
hale Formation

ith shores in c

D.6. 60.  

ure D.6. 60. 

rownish black
.  Stringers of
o present.   

rated.  The upp
e funnel shape

tion lithologic
rey, slightly ca
lues and a coi

ard lithologica
Member.   On 
sonic velocity

A) to a maxim

nd dinocysts.  
ulses of Reinh
) to IJF7 and P

he Ree Memb
s were often a
h debris, Tasm
e foraminifera

ould thrive.  

yne Basin and
n the latter two

t to Whitewoo
basins.  The u
he lower part o

                          

atigraphic Nom

et al., 1999; 
onstone forma

nt to the lowe
ore east coast C

h claystone do
lyne Basin.  I
n these two ba

f Ireland, and 
n, Allua Mem

counties Rosco

k, generally o
f limestone, li

per part of the
ed motif.  In 

cal change fro
alcareous clay
incident increa

al change from
wireline log 

y. 

mum of 50.5m

Calcareous m
holdella spp. 
Palynological 

ber was laid d
anoxic or dysa
manites spp., 
al genus Rein

d may also ex
o basins.  

od Member, W
unit appears t
of the Beacon

                         

menclature of off

Simms et al.,
ations (Morton

er part of the
Canada.   

ominated succ
It is probably

asins. 

lies between 
mber. 

ommon, Long

organic-rich, l
ght grey to lig

e member gen
the latter case

om the dark g
ystones of the 
ase in sonic ve

m non-calcare
criteria, this c

m (18/20-1).  

microfaunal re
are recognise
 Subzone DM

down in a low
aerobic, denot

plus a gener
nholdella spp

xtend into the

Whitby Mudst
to be age equ
n Limestone F

                         

ffshore Ireland;

, 2004).  In no
n, 2004; Simm

e Downing Fo

cession of the
y present in b

an overlying 

gford and Wes

ocally highly
ght brown, mu

nerally exhibit
e this is indic

grey to greyis
Ree Member.
elocity. 

eous claystone
change is indic

ecovery is oft
ed.  Occurring

M3A (pars). 

w energy, belo
ted by the pre
ral absence of
. (?opportunis

e Erris Basin 

tone Formatio
uivalent to the
Formation of s

                         

; An Integrated 

Page D.

orthwest 
ms et al., 

ormation 

e Whitby 
both the 

Whitby 

stmeath. 

y pyritic, 
udstone, 

ts a bow 
cating an 

sh black, 
.  This is 

es to the 
cated by 

ften very 
g within 

ow wave 
sence of 
f bottom 
stic) are 

and the 

n, in the 
e “Paper 
southern 

       

Biostratigraph

6- 125 

England (
sediments

Compari
(claystone

 

Whitewo

The Whit
of the Wh
South Cel

The Whit
lies betwe

Name.  A

Type sect

Referenc

Lithology
micromica
medium li

Wireline 
thirds up,
claystones
calcareou

Upper bo
the Holau
indicated 

Lower bo
black, non
On wireli
velocity.

Thicknes

Biostratig
poor to g
(pars). 

Age.  Earl

Depositio
wave base
Oxygenat
abundant/
feeder fau
Reinholde

Distribut
taken to th
Goban Sp

hic, Lithostratig

(Ainsworth et
s of the Scalpa

ison with Ea
es) of the Cars

ood Membe

tewood Memb
hitby Mudston
ltic basins to t

tewood Memb
een an overlyi

After Whitewo

tion.  56/21-1

e section.  49

y.  The clays
aceous,  loca
ight to medium

log characte
, gamma ray 
s.  Above th

us content of th

oundary.  The
un Member to
on wireline lo

oundary.  Th
n-calcareous m
ine log criteri

ss.  The memb

graphic char
good.  Occurr

ly Jurassic, ea

onal environm
e, inner to mid
ted bottom w
/influxes of am
unas is indica
ella spp. (?opp

tion.  The me
he limits of th

pur basins.  It i

graphic & Seque

t al., 1998; C
ay Sandstone F

stern Canad
son, Horsesho

r (New) 

ber is defined 
ne Formation,
the south and 

ber is the thin
ng Whitby M

od Lake, Cou

: 1836-1938.5

/9-1: 1693.5-1

stones are me
ally pyritic, no
m grey, mudst

er.  The wireli
values increa

his point gam
he claystones.

e top of the un
o the dark gre
og criteria by a

he base of thi
mudrocks to t
ia, the bounda

ber varies in th

acterization. 
ing within Os

arliest Toarcia

ment.  Marine
ddle shelf, ma
aters are indi
morphous org
ative of anoxi
portunistic) ar

mber is prove
hese basins.  T
is considered 

ence Stratigrap

Cox et al., 19
Formation of 

da.  The Ree 
oe, Whale and

here for a dar
, of earliest T
east of Ireland

nner lower uni
Mudstone Form

unty Meath. 

5m below KB

1761.5m below

edium dark g
on- to slightl

stone, cryptocr

ine log curves
ase, while son

mma ray valu
 

nit is taken at 
ey to greyish 
an increase in

s member is 
the medium t
ary is denoted

hickness from 

 Dated by ost
stracod Zone 

an. 

e, inner to mid
arine environm
icated by the 
ganic matter, 
ic bottom wa
re envisaged to

en to be prese
The member i
likely that the

phic Framework

99; Simms et
northwest Sco

Member is a
Jeanne d’Arc

rk grey to grey
Toarcian age, t
d.   

it of the Whit
mation, Holaun

See Figure D

w KB.  See F

grey to greyis
y calcareous,
rystalline, and

s are slightly s
nic velocities

ues decrease 

a downsectio
black, often o

n gamma ray v

denoted by a 
o dark grey, v
d by a decrea

5.5m (56/22-

tracods, foram
IOJ9 (pars), 

ddle shelf.  Th
ment.  Bottom

occurrence o
phosphatic fi

aters.  Localis
o reflect less t

ent in the Nor
is likely to ex
e member is pr

k 

t al., 2004, A
otland (Morto

age equivalen
c basins, offsh

yish black, of
that is develo

tby Formation
n Member and

D.6. 60. 

Figure D.6. 60

sh black, loca
, and subbloc
d generally we

serrated.  Fro
s decrease, de
and sonic ve

on lithological
organic-rich, 
values, in asso

downward li
variably calca
ase in gamma

-1) to a maxim

minifera and di
Foraminifera

he Whitewood
m waters varied

of both micro
ish debris, Ta
sed pulses of 
toxic bottom w

rth Celtic Sea,
xtend through 
present in the S

LOWER 

Ainsworth & R
on, 2004; Simm

nt to the low
hore east coast

ften organic-ri
oped in the Go

n, developed i
d an underlyin

0. 

ally earthy, lo
cky to subfiss
ell indurated, a

m the base of
enoting an inc
elocities incre

l change from
claystones of 

ociation with a

ithological ch
areous, claysto
a ray values a

mum thickness

inocysts.  Calc
al Zone IFJ9 

d Member wa
d from oxygen
o- and macro
smanites spp.
abundant spe

waters where t

, Fastnet and 
the Celtic Pla

South Celtic S

– MIDDL

Riley, 2010), 
ms et al., 2004

wer part of the
t Canada.   

ich, claystone
oban, Fastnet

in the south an
ng Pabay Shal

ocally highly
sile.  Stringer
are also presen

f the member 
crease in the 
ease, indicatin

m the poorly ca
f the Whitewo
a decrease in s

hange from th
ones of the P
and correspon

s of 102.5m (5

careous micro
and Palynolo

as laid down i
nated, through

ofaunas,  whil
., plus a gene
ecimens of th
this genus cou

Goban Spur b
atform area be
Sea Basin.   

LE JURAS

and also to t
4).  

e Downing F

 dominated su
, North Celtic

nd east of Ire
e Formation.

y organic-rich
rs of limeston
nt.   

to approxima
organic natu

ng an increas

alcareous clay
ood Member. 
sonic velocity

e dark grey to
abay Shale Fo

nding increase

56/21-1). 

ofossil recover
ogical Subzon

in a low energ
h dysaerobic t
le the  occurr
eral absence o
he foraminifer
uld thrive. 

basins and its 
etween the Fa

SSIC 

the upper 

Formation 

uccession 
c Sea and 

eland, and 

h, slightly 
ne, white, 

ately two-
ure of the 
se in the 

ystones of 
  This is 

y. 

o greyish 
ormation.  
e in sonic 

ry is very 
ne DM3A 

gy, below 
to anoxic.  
rences of  
of bottom 
ral genus 

s extent is 
astnet and 



 
               
                     
 
Regional c
Basin.  The
lower part 
2004, Ains
(Morton, 2

Compariso
(claystones

 

                      
                         

correlation.  
e unit appears
of the Beacon

sworth & Rile
004; Simms e

on with Easte
s) of the Carso

                          
                         

The unit is a 
s to be age eq
n Limestone F

ey, 2010), and
et al., 2004). 

ern Canada. 
on, Horseshoe

 

                         
                          

direct lateral 
quivalent to th
Formation of 

d also to the up

 The Whitew
e, Whale and J

                         
                

Th

equivalent to
he “Paper Shal
f southern Eng
pper sedimen

wood Member 
Jeanne d’Arc 

                         

he Standard Stra

o Ree Membe
les”, the uppe
gland (Ainswo
nts of the Scalp

is age equival
basins, offsho

                          

atigraphic Nom

r, Whitby Mu
er part of the M
orth et al., 19
pay Sandston

lent to the low
ore east coast C

                         

menclature of off

udstone Form
Marlstone Ro

998; Cox et al
e Formation o

wer part of the
Canada.   

                         

ffshore Ireland;

ation, from th
ck Formation
l., 1999; Simm
of northwest S

e Downing Fo

                         

; An Integrated 

Page D.

he Slyne 
n and the 
ms et al, 
Scotland 

ormation 

       

Biostratigraph

6- 126 

hic, Lithostratiggraphic & Sequeence Stratigrapphic Frameworkk 

LOWER – MIDDLLE JURASSSIC 



 
               
                     
 

UNASS

“12/2-2 L

This single
sandstone 
Formation 

This unit is
west of Ire
offshore Ir
Callovian a
nomenclatu

Type secti

Lithology.
medium gr

Wireline l
motif. 

Upper bou
from the si
reflected on

Lower bou
sandstones
decrease in

Thickness

Biostratigr
groenlandi

Age.  Midd

Deposition

Distributio

Regional c
Celtic Sea 
Skudiburgh

Compariso
(claystones

 

 

 

 

 

 

                      
                         

IGNED GR

Lower Sands

e sandstone un
unit is uncon
and the under

s unusual on 
land basins.  S
reland.  Given
ages actually 
ure, with no g

ion.  12/2-2:  4

.  This unit is 
rained, modera

log character

undary.  The 
ilty claystone
n wireline log

undary.  The 
s to the claysto
n gamma ray v

.  20.5m thick

raphic chara
icum, K. ketto

dle Jurassic, w

nal environm

on.  This unit 

correlation.  
a Basin.  The
h formations) 

on with Eas
s) of the Carso

                          
                         

ROUP 

stone”  

nit of intra Cal
nformably bo
rlying Pennsy

two counts, f
Secondly, it re
n these two o
are reworked

group or forma

4353.5-4374m

dominated by
ately well sort

r.  The unit d

top of this un
s of the Muck

g criteria by a 

base of the u
ones of the Ca
values, and a c

k in the 12/2-2

acterization. 
nensis, D. fila

within the age 

ent.  Marine, 

has been iden

This arenace
e unit appears
and the Staffi

stern Canada
on, Horseshoe

                         
                          

llovian-Late B
unded and is

ylvanian Sorre

firstly in repre
epresents the o
observations 

d into younger
ation assigned

m below KB.  

y sandstone.  T
ted, subangula

displays a serr

nit is marked 
kross Group, 
decrease in ga

unit is marked
arboniferous S
corresponding

2 well. 

 This unit is 
apicata and ?D

range of intra

inner shelf.   

ntified only th

eous unit is pa
s to be an ag
in Bay Forma

a.   This un
e, Whale and J

                         
                

Th

Bathonian age
s present betw
l Group, “12/2

esenting the o
only section th
it is possible
r strata in this

d. 

See Figure D

The sandstone
ar to subround

rated, modera

by an unconf
Dawros Form

amma ray valu

d by an unconf
Sorrel Group, 
g slight increa

dated by a m
D. willei.  Occ

a Callovian-La

e 12/2-2 well 

artly age equi
ge equivalent

ation of northw

nit is laterally
Jeanne d’Arc 

                         

he Standard Stra

e occurs in the
ween the ove
2-2 Claystone

nly section th
hat may be of
 that the dino
s instance.  A

D.6. 63. 

es are off whi
ded, locally ar

ately high gam

formity and is
mation, to the 
ues, in associa

formity.  It is
“12/2-2 Clays
se in sonic ve

moderately di
curring within

ate Bathonian

in the Rockal

ivalent to Bat
t of the uppe

west Scotland.

y equivalent 
basins, offsho

                          

atigraphic Nom

e 12/2-2 well, 
rlying Late J

e”. 

hat may be of 
f Callovian ag
ocyst species 

As such this sa

ite, light grey 
rgillaceous, an

mma ray and 

s indicated by 
sandstones o

ation with a sl

 placed at a d
stone”.  This i
locity. 

iverse dinocy
n Palynologica

.   

ll Basin. 

thonian aged 
ermost Great 
. 

to the upper 
ore east coast C

                         

menclature of off

located in the
Jurassic Muck

f Bathonian ag
ge, of marine o

that are indi
andstone unit 

to light green
nd calcareous.

a slow sonic 

a downsectio
of the “12/2-2
light increase 

downward lith
is expressed o

yst assemblage
al Zone DM5 (

Peregrine Fo
Estuarine Gr

part of the 
Canada.   

                         

ffshore Ireland;

e Rockall Basi
kross Group,

ge (at least in 
origin, in the w
icative of Bat
has been left 

nish grey, very
 

velocity wire

on lithological
2 Sandstone”. 

in sonic veloc

hological chan
on wireline log

e.  These inc
(pars). 

ormation in th
roup (Kilmalu

Downing Fo

                         

; An Integrated 

Page D.

in.  This 
Dawros 

n part) in 
whole of 
thonian-
in open 

y fine to 

eline log 

l change 
 This is 

city. 

nge from 
gs by an 

clude M. 

he North 
uag and 

ormation 

       

Biostratigraph

6- 127 

Figure D.

Gr

CRO
KN

M
U

C
KR

O
S

S
U

N
A

S
S

IG
N

E
D

S
O

R
R

E
L

hic, Lithostratig

.6. 63.  “12/2-

roup

OMER
NOLL

M
U

C
KR

O
S

S
U

N
A

S
S

IG
N

E
D

S
O

R
R

E
L

Forma

VALH

D
AW

R
O

S
U

N
A

S
S

IG
N

E
D

"1
2/

2-
2

C
LA

YS
TO

N
E"

HAREB

graphic & Seque

-2 Lower San

Membe

V2
 -

V4
"1

2/
2-

2 
U

PP
ER

SA
N

D
ST

O
N

E"
"1

2/
2-

2 
LO

W
E

R
S

A
N

D
S

TO
N

E
"

ation

ALL

D
AW

R
O

S
C

LA
YS

TO
N

E

BELL

ence Stratigrap

ndstone”, 12/2

Type we

0

er

V4
SA

N
D

ST
O

N
E

phic Framework

2-2 well. 

12/2
ell; “12/2-2 L

250API
GR

k 

2-2
Lower Sands

D
MD

14

14

14

14

14

0

Depth
MD (m)

4260

4280

4300

4320

4340

4360

4380

LOWER 

stone” 

Depth
D (ft)

4000

4100

4200

4300

4400

Litholo

– MIDDL

ogy

140

LE JURAS

4µs/ft
DT

SSIC 

 

40


