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Figure 34 Percentage shale map for West Lothian Oil-Shale unit.
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Figure 35 Percentage shale map for shale intervals greater than 50 � (15 m) thick within the West Lothian Oil-Shale unit.
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Figure 37 Percentage shale map for shale intervals greater than 50 � (15 m) thick within the Lower Limestone Forma�on.



Ayrshire not
considered/described

Douglas not
considered

high

Thinner, 
more sand-
rich over 
anticline

Volcanics at 
Saline

Mudstone
rich succession

Fluvio-deltaic with coals,
marine incursions

high

high

thin sequence

Rapid subsidence, strong fluvial
influences (Read ) 1988 

extent of Limestone 
Coal Fm

Bathgate Hills
Volcanic Fm 

Cyclical fluvio-deltaic strata with marine bands and thick coals.

Areas of relative high subsidence have a thicker sequence. Clear 
influence of syn-sedimentary NNE-trending faults, and syncline 
development.

NE, NW and E-W faults also active

Volcanism persists in the Bathgate Hills.

Palaeocurrents dominantly NE to SW. 

Mudstone-ric
h succession

along ‘Kilsyth Trough’ of R
ead (1988)

300000 350000250000
7
0
0
0
0
0

6
5
0
0
0
0

0 10 205 km

BGS/D
ECC s

tu
dy a

re
a

EDINBURGH

Firth
of

Forth

GLASGOW

High

Mudstone with 
siltstone and sandstone

Sandstone, siltstone 
and mudstone

Sandstone with 
siltstone and mudstone

Calcareous mudstone
dominated

Volcanic rocks (lava, 
tuff and ash)
Volcanic lava and tuff 
interbedded with
sedimentary rocks

Unconformity
Stromatolitic limestone 
dominated

Figure 38 Limestone Coal Forma�on �mes (around c.329 Ma, NC palynomorph zone) 
a) Evidence from well/borehole and surface exposures. Note that wells/boreholes proving the Limestone Coal Forma�on unit are surrounded by shading, other wells/boreholes do not prove the Limestone Coal Forma�on



Volcanic

hig
h

high

high

high

high

remnant
high

no data

deposit
ional lo

w

lavas/tuffs
localised

palaeocu
rre

nt/fl
uvia

l

influ
ence

relative high

increasing marine
influence to SW

300000 350000250000
7
0
0
0
0
0

6
5
0
0
0
0

0 10 205 km

BGS/D
ECC s

tu
dy a

re
a

EDINBURGH

Firth
of

Forth

GLASGOW

High

Mudstone with 
siltstone and sandstone

Sandstone, siltstone 
and mudstone

Sandstone with 
siltstone and mudstone

Calcareous mudstone
dominated

Volcanic rocks (lava, 
tuff and ash)
Volcanic lava and tuff 
interbedded with
sedimentary rocks

Unconformity
Stromatolitic limestone 
dominated

Figure 38 Limestone Coal Forma�on �mes (around c.329 Ma, NC palynomorph zone)
b) Summary of the palaeogeography. Evidence is patchy and the reconstruc�on is tenta�ve. Dashed lines are faults and folds with evidence for ac�ve growth. Blue arrows show fluvial paleocurrent direc�ons



%
Shale

65%

0%

CENTRAL
COALFIELD

MIDLOTHIAN-
LEVEN

SYNCLINE

300000 350000250000
7
0
0
0
0
0

6
5
0
0
0
0

0 10 205 km

BGS/D
ECC s

tu
dy a

re
a

EDINBURGH

Firth
of

Forth

GLASGOW

Limit of Limestone Coal Formation

Figure 39 Percentage shale map for the Limestone Coal Forma�on



%
Shale

40%

0%

300000 350000250000
7
0
0
0
0
0

6
5
0
0
0
0

0 10 205 km

BGS/D
ECC s

tu
dy a

re
a

EDINBURGH

Firth
of

Forth

GLASGOW

Limit of Limestone Coal Formation

Figure 40 Percentage shale map for shale intervals greater than 50 � (15 m) thick within the Limestone Coal Forma�on
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Figure 49 Percentage of shale with TOC >2% map for the Lower Limestone Forma�on
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Figure 50 Percentage of shale with TOC > 2% map for the West Lothian Oil-Shale unit
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Figure 59 Simplified regional overview of es�mated depth to R  =0.6 (oil mature) in feet referenced to Ordnance Datum (note the depth scale is different from the depth to R  =1.1 image)o o
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Figure 60 Simplified regional overview of es�mated depth to R  =1.1% (gas mature) in feet referenced to Ordnance Datum (note the depth scale is different from the depth to R  =0.6 image)o o
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Figure 62 Overview of method used to calculate mature shale gas and shale oil volumes
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Figure 63 Extent and deepest depth of mine abandonment plans greater than 1,640 � (500 m) rela�ve to Ordnance Datum based on data licensed from The Coal Authority, plus mine abandonment plan informa�on collated by BGS in the Firth of Forth
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Figure 65 Mining-related depth cut-off map for the study area. Strata shallower than the depths shown here were not included in the best technical case resource es�ma�on, see text for discussion. The red colour is the depth cut-off at 2,640 � (805 m) below Ordnance Datum
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Figure 68 Summary of areas prospec�ve for shale oil in the Limestone Coal and Lower Limestone forma�ons, West Lothian Oil-Shale and Gullane units using the best technical case, mining-related cut-off
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Figure 69 Net mature thickness and distribu�on of poten�al shale gas units in the Midland Valley of Scotland using the best technical case, mining-related cut-off
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Figure 70 Net mature thickness and distribu�on of poten�al shale oil units in the Midland Valley of Scotland using the best technical case, mining-related cut-off
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Figure 72 Summary of areas considered prospec�ve for shale oil (blue) beneath a mining-related depth cut-off in the Carboniferous shales of the Midland Valley of Scotland. Study area in purple. Ordnance Survey data © Crown copyright 2014
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Figure 73 Summary of areas considered prospec�ve for shale gas (red) beneath a mining-related depth cut-off in the Carboniferous shales of the Midland Valley of Scotland. Study area in purple. Ordnance Survey data © Crown copyright 2014
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