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Figure 1. Location of the DECC/BGS study area in central Britain, together with prospective areas for shale gas, 
currently licensed acreage and selected urban areas. Other shale gas and shale oil plays may exist.
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Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central Britain. 

See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



Geological understanding Resource size Too small/uncertain

Inaccessible

Not technically or 
economically recoverable

Unable to secure
regulatory approvals

Unable to achieve
commercial price or volume

Not developed

Resource 
access

Extraction
technology

Regulatory
framework

Market
access

Development and
production

Physical, social or 
environmental constraints

Resource productivity and 
capacity of service industry

Governments’ experience,
knowledge and expectations

Infrastructure, contractual &
political limitations

Figure 4a. Factors determining the viability of natural gas developments (IEA 2011).



0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central Britain. 

See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



Key well 
with 50+ft shale

Non-released well
(as of early 2013)

Other key well

SWI

ROO

CRO

CLO

NOR

LOC2

MAL4

WHEL

ROB

ROS

WHE
HUN

RAL

ESK12
EGT

ALD

CLE

WHI

MAL1

RUD
THO

ELL

MAR

LOCE

LAN

PIC

HIG

HAR

HAT

FOR

DUGBART

CRA

KRM

SES

DUF

WEL

WELW

HAN

KNU

WEE

RAN

HEAF

ALP

EDA

BIT

APL

ASK

BARD

BECH

HES

BEC

STA

BIS

BLEBLW BOS

BOT

BOU

BRA

BRI

BRM

BRO

BUT

CAL
CHE

COL

DUN

EAK

EGM

ELS

ERB

FLE

FOR4 FOR1

FOR5

GAI

GLA

GRA

GRO

GUN

HATM

HEA

HEM

HEY

HOLC

ILK

INC

IRO

KED

KEL

KINWID

KRS

LONC

LONE

MIL

NET1
NET2

NOO

NORM

NORG

OLD

PLU

PRE

PRH

RAT

REM

ROD

SALSCA

SCU

SOU

SPA

STR

TET

THI

TOR

WES

WHM

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central Britain. 

See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



3D seismic used

2D seismic used

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central 

Britain. See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



Lower Westphalian

Ordovician-Silurian

Igneous rocks

Namurian

Permo-Triassic 

Jurassic

Cretaceous

Tournaisian and Visean 

Upper Westphalian

Craven Group
outcrop

DD

CA

SA

Holywell
shales
(North
Wales)

Bowland shale
& Hodder mudstone
(Forest of Bowland)

Harrogate

Gleaston

Edale/Bowland/
Widmerpool shales
(Derbyshire
Peak District)

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central 

Britain. See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



Craven Group
outcrop

Craven Basin 
and adjacent areas
Kirby et al. (2000)

To be completed

South-west Pennine Basin
and adjacent area
Smith et al. (2005)

East Midlands region
of the Pennine Basin
Pharaoh et al. (2011)

1:50,000
sheet memoir with
Craven Group outcrop

Subsurface
memoir

108 Flint
Davies et al. 
(2004)

060 Settle
Arthurton et al. 
(1988)

125 Derby
Frost & 
Smart (1979)

111 Buxton
Aitkenhead 
et al. (1985)

069 Bradford
068 Clitheroe
Earp et al. (1961)

096 Liverpool

067 Garstang
Aitkenhead 
et al. (1992)

048 Ulverston

121 Wrexham

059 Lancaster
Brandon et al. 

(1998)
062 Harrogate
Cooper & 
Burgess (1993)

124 Ashbourne
Chisholm  
et al. (1988)

112 Chesterfield
Smith et al. 
(1967)

110 Macclesfield

141 Loughborough

061 Pateley 
Bridge

123 Stoke-on-Trent

099 Chapel en le Frith
Stevenson & Gaunt 
              (1971)

058 Barrow-in-
Furness

0
9
5
 R

h
y
l

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central 

Britain. See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



Bouguer gravity anomaly

(red-yellow = high
blue = low)

GL10

GL8

GL7

GL9

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central Britain. 

See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



Aeromagnetic anomaly

(red-yellow = high
blue = low)

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central Britain. 

See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.
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Britain. See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.



v v

v v

NORTH WALES

DERBYSHIRE
HIGH

WIDMERPOOL
TROUGH 

CHRONO-
STRATIGRAPHY

MILLSTONE
GRIT

GROUP

MILLSTONE
GRIT

GROUP

MILLSTONE
GRIT

GROUP

MILLSTONE
GRIT

GROUP

M
IL

L
S

T
O

N
E

G
R

IT
G

R
O

U
P

CLWYD
LIMESTONE

GROUP

CRAVEN
GROUP

C
R

A
V

E
N

G
R

O
U

P

CRAVEN
GROUP

CRAVEN
GROUP

BOWLAND
SHALE FM

BOWLAND
SHALE FM

BOWLAND
SHALE FM

BOWLAND
SHALE

FORMATION

BOWLAND
SHALE

FORMATION

SANDSTONE/
SHALE UNIT

WEDGING UNIT OF
UNCERTAIN AGE

PENTRE
CHERT

BOWLAND BASIN
CLEVELAND

BASIN
INFORMAL

‘FELL SANDSTONE’

PEAK
LIMESTONE

GROUP
LONG
EATON

FORMATION
BOWLAND

HIGH
GROUP

LONG
EATON

FORMATION

LOCKINGTON
LIMESTONE FM PENDLESIDE

LIMESTONE
FM

HODDERENSE FM

HODDER
MUDSTONE
FORMATION

WIDMERPOOL
FORMATION

PEAK
LIMESTONE

GROUP

CRAVEN
GROUP

C
R

A
V

E
N

 G
R

O
U

P

C
R

A
V

E
N

 G
R

O
U

P

N
A

M
U

R
IA

N

YEADONIAN

WESTPHALIAN

MARSDENIAN

KINDERSCOUTIAN

ALPORTIAN

CHOKIERIAN

ARNSBERGIAN

PENDLEIAN

BRIGANTIAN

ASBIAN

HOLKERIAN

ARUNDIAN

LATE CHADIAN

(EARLY CHADIAN)

COURCEYAN

DEVONIAN

V
IS

E
A

N
T

O
U

R
N

A
IS

IA
N

Volcanic lithofacies
‘Millstone Grit’ 
lithofacies

Hemipelagic 
lithofacies

Platform/ramp 
carbonate lithofacies

Continental and peritidal
lithofacies

v v

B
O

W
L

A
N

D
-

H
O

D
D

E
R

 
U

N
IT

YOUNGER
SHALES

PLATFORM
CARBONATES

Approx. base of
upper part

BASIN
SHALES

Figure 15. Lithostratigraphical framework of the Bowland-Hodder unit in central Britain (after Waters et al. 2009). Note: away from the outcrops, the platform carbonates in the Wessenden 1 and Roddlesworth 1 boreholes are termed 
Holme High Group and Trawden Group respectively (Waters et al. 2011). No formal lithostratigraphic framework has yet been applied to strata in the subsurface Cleveland Basin. In pre-2009 terminology, the Craven Group equates to 
the combined Worston Shale and Bowland Shale groups, excluding the Clitheroe Limestone Formation. Note: the use of Upper Chadian follows Riley (1990), but the Chadian has been partly redefined by Waters et al. (2011). Also, the 
Cleveland Basin sequence is poorly known and it is likely to have non-sequences that are not yet unrecognized.



MILLSTONE GRIT

‘Millstone Grit’
lithofacies with
hemipelagics

Platform/ramp
carbonate lithofacies

BOWLAND-HODDER UNIT

LOWER

PRE-CARBONIFEROUS

Hemipelagic lithofacies
(with mass-flow limestones
and sandstones)

TOURNASIAN

Base of upper unit

UPPER

Continental and peritidal
lithofacies

Top Bowland-Hodder unit

Base Bowland-Hodder unit

Figure 16. Schematic diagram showing the relationship between hemipelagic basinal shales and platform 
carbonates within the Bowland-Hodder unit. Note that basin shales also occur interbedded with the sandstones of 
the overlying Millstone Grit. 



Depth below sea level
feet (m)

-2248

15,996

(-685)

(4753)

A B

C

D

E Basem
ent high / platform

E
ro

de
d

Eroded

Not mapped

Not mapped

Not mapped

Humberside

WidmerpoolTrough

Edale
Basin

East
Midlands

Shelf

Cleveland Basin

Bowland
Basin

Cheshire
Basin

Gainsborough
Trough

Depth cross
section

Preese
Hall

Alport

Bosley

Long
Eaton

Grove 3

Scaftworth B2

East
Blacon

Thistleton

Plantation Farm

Anticline

Anticline

Hesketh

Clitheroe

Anticline
Alport Well or borehole

Outcrop section

0 20 miles

0 40 km

BGS/DECC study area

Figure 3. Distribution of wells (not including coal-related CBM or vent gas) which have tested gas and oil in central Britain (from DECC data).

Figure 6. Location of the BGS/DECC shale gas study area, central Britain. Contains Ordnance Survey data © Crown copyright and database right 2013.

.Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central 

Britain. See Appendix C for details of well name abbreviations and stratigraphic information.

Figure 8. Location of 2D seismic profiles and 3D surveys used to assess the shale gas potential of central Britain.

Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 41. Thickness and distribution of shales of the upper Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.

Figure 43. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in central Britain with currently licensed acreage shown. An approximate area prospective for liquids is also indicated.

Figure 44. Summary of areas prospective for gas in the upper and lower parts Bowland-Hodder unit in relation to the urban areas of central Britain.
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Figure 7. Location of key wells, non-released wells and other wells providing important stratigraphic information used to assess the shale gas potential of central Britain. 
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Figure 9. The five main Craven Group outcrops in central Britain (from BGS 1:50,000 mapping). DD = Derbyshire Dome; CA = Clitheroe Anticline; SA = Slaidburn Anticline.

Figure 10. Location of relevant BGS map sheets and memoirs across central Britain. See references for further details.

Figure 11. Bouguer gravity anomaly map for central Britain (from BGS mapping). Gravity low (GL) numbering from Lee et al. (1991). The Early Carboniferous structural framework lines are from Figure 14.

Figure 12. Magnetic anomaly map for central Britain (from BGS mapping). The Early Carboniferous structural framework lines are from Figure 14.

Figure 14. The Early Carboniferous basins and platforms of central Britain (modified after Fraser et al. 1990, Kirby et al. 2000). CLH = Central Lancashire High; HH = Holme High. Note: the presence of Early 

Carboniferous basins beneath the Permo-Triassic Cheshire Basin (Smith et al. 2005 cf. Waters et al. 2009) and a putative Humber Basin (Kent 1966, Hodge 2003) are both debatable (see text).

Figure 17. Depth (ft) to the top of the Bowland-Hodder unit, central Britain. The location of regional cross-sections is indicated (see Figure 19).

Figure 18. Thickness (ft) of the Bowland-Hodder unit, central Britain. The interval was not mapped across the Derbyshire High where there are no seismic data (and the unit comprises platform 

carbonate rocks) (see Figure 19C & E). The location of example seismic profiles is indicated (see Figures 20-25).

Figure 26. Location of well correlation lines included in Appendix D.

Figure 29. Predicted shale percentages within the lower part of the Bowland-Hodder seismic unit used to condition the 3D volume during the calculation of in-place gas resources.

Figure 38. Estimated present-day depth (feet) to the top of the gas window (R  = 1.1%), central Britain. Note: the shallowest colour includes areas where this isomaturity surface is above sea-level and also above the land surface.o

Figure 39. Workflow used in this study to estimate the in-place shale gas resource.

Figure 40. Thickness and distribution of shales of the lower Bowland-Hodder unit that are within the gas window and at a depth greater than 5000 ft.
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