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Abstract: Access to the considerable geological database of British Coal, together with seismic
evidence of subsurface relationships, has enabled the development of a structural model for the South
Wales coalfield. Detailed site investigations are used as key examples. The simple broad synclinal
nature of the coalfield masks a more complex structural system. Thrusting of Variscan age is largely
confined to the Lower and Middle Coal Measures and throughout the central and northern coalfield is
dominantly a forethrust system. However, along the south-crop a major backthrust system is
developed which in places penetrates the Upper Coal Measures. The south-crop shows features
analogous with a mountain front and is interpreted as a triangle zone, in which pre-existing basement
faults have facilitated uplift.

The lack of thrusting within the Upper Coal Measures, in contrast to the underlying Lower and
Middle Coal Measures, suggests they have acted as a passive roof to the thrust system. Geographical
variation in the intensity of the deformation can be related to the proximity of, and buttressing
against, the Caledonian massif. Although broadly analogous with current models of foreland basin
development and deformation, the South Wales coalfield demonstrates the importance of pre-existing

massifs and lineaments in determining the precise evolution of an area.

The Westphalian sediments of the South Wales coalfield
reveal a history of complex deformation, mainly of Variscan
age although later Mesozoic effects are also recorded. The
results of post-depositional deformation are clearly recorded
in the Coal Measures sequence and can be studied in British
Coal opencast sites situated around the perimeter of the
coalfield and numerous deep mines located throughout the
basin.

The main South Wales coalfield extends from Pontypool
in the east, westwards to Kidwelly, covering an area of 75 by
25km (Fig. 1), and preserves a sequence of over 2000 m of
Upper Carboniferous strata (Fig. 2). It is the second largest
coalfield in Britain. The basin is underlain by Millstone Grit
and Carboniferous Limestone now exposed at the margins.
To the north of the coalfield Devonian strata are exposed in
the Brecon Beacons, and Lower Palaeozoic sequences occur
in the north—south inlier of the Usk ‘anticline and the
east—-west en echelon folds of the Cardiff area (Fig. 1).

Northwest of the coalfield the Lower Palaeozoic rocks of
the Welsh massif, deformed during the Caledonian orogeny,
exhibit a NE-SW structural grain. This area formed the
stable mass of St George’s Land during the Carboniferous.
At the eastern end of the coalfield the north-south Usk
anticline and the Forest of Dean syncline may reflect the
influence of a deep-seated trend, sub-parallel to the Malvern
axis (Kellaway & Hancock 1983). To the south, in the
Bristol Channel basin, a thick sequence of Mesozoic
sediments extends onshore and onlaps the Palaeozoic
sequence in the Vale of Glamorgan.

The coalfield is an elongate east—west synclinal basin and
the present-day margins are delineated by a double
escarpment of Carboniferous Limestone and Upper Coal
Measures (Pennant sandstone) with the Lower and Middle
Coal Measures forming the intervening low ground. Dips
are gentle around the northern edge, steepening along the
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east-crop and reaching values of up to 80° in the
Carboniferous Limestone of the south-crop.

Current understanding of the structure of the South
Wales coalfield stems largely from the systematic survey
work of Woodland & Evans (1964) and Squirrell &
Downing (1969) who established a modern correlatable
stratigraphy and documented the major structural elements.
Various reviews of the structure and basin development
have since been undertaken (e.g. Owen & Weaver 1983;
Kelling 1988). An important contribution to understanding
the nature of the NNW-SSE faults was made by Gayer et al.
(1973) who drew attention to the possible oblique slip
nature and compartmentalizing effect of the Taff gorge fault.
More recently, seismic investigations (e.g. Mechie & Brooks
1984) have provided important contributions to understand-
ing the subsurface geology of the area.

However, integrated models for basin development and
deformation have not been presented. This and a
companion paper (Jones 1989b) presents such a model,
chosing key sites from a study of deep mine and opencast
sites (Jones 1989a). The following account reviews a series
of sites and structures from north to south across the South
Wales coalfield and also in the easternmost part of the
coalfield. Key themes and issues are then drawn together in
a discussion.

Northern coalfield
Tower

At Tower colliery (Fig. 3) the workings are concentrated in
the Middle Coal Measures and extend southwards under the
cover of the Upper Coal Measures (Pennant Measures). A
study, based on surveyor’s sections, of the Six Feet seam,
indicated that the seam was repeatedly overthrust (Fig. 4).
Using these sections the magnitude of thrust development
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Fig. 1. General location map of South Wales and part of South West England. The study area is delineated by the inset box.

and the three dimensional geometry of the thrust systems
was evaluated.

Where undeformed, the Six Feet seam at Tower consists
of a lower leaf, 90-120 cm thick, separated by a parting
(often a seatearth) from an upper leaf of approximately
60 cm. Five thrusts can be recognized from the surveyor’s
section (Fig. 4 T1-T5). In many cases thrusting appears only
to affect the upper leaf, for example, in the central part of
the sections (T1, T2, T3). Other thrusts cut down laterally,
(e.g. T4) presumably by lateral or oblique ramps, to include
the lower leaf in the deformation. Displacement varies
laterally and often decreases on one thrust as movement
increases on another (e.g. in Fig. 5 T2 decreases in
displacement as T3 increases). The general strike and dip
direction calculated from the map is 065°/35° SE with an
overall shortening estimate of 31%.

Ffyndaff opencast site (Fig. 3)

The seams here dip southwards at about 10° and thrusting
occurs in several seams, consisting largely of short ramps
and long flats which do not produce any large scale
repetitions of stratigraphy. At the southern end of the site
there is intense deformation of the Nine Feet and Red Vein
seams with an estimated shortening of 40-54% (Jones
1989a). All deformation is directed northwards. At the
northern end of the site bench excavations allowed a three
dimensional view of thrusting in the Yard seam where a
normal fault was visible only below the thrust plane,
suggesting a phase of extensional faulting pre-dating the
thrusting.

The importance of Tower and Ffyndaff sites at the
northern margin of the coalfield is that they clearly
demonstrate the penetration of Variscan deformation
northwards throughout the coalfield.

Central coalfield

The geographical centre of the coalfield is occupied by a
mid-basin syncline in which many of the deep seams are
unworked due to depth limitations. To the south is the
Maesteg anticline, an east—west-trending fold affected by a
series of NNW-SSE faults which have a dextral as well as
normal component of displacement (Fig. 3). Eastwards the
Maesteg anticline dies out but is replaced by the slightly
more southerly east-west-trending Pontypridd Anticline.
These two folds may represent the same structure in which
case the present day lateral displacement is attributed to
dextral movement of the NNW-SSE faults and/or
compartmentalization of the deformation.

St John’s colliery and the Jubilee Slide

A series of 16 arcuate extensional faults dissect the crest of
the Maesteg anticline. These faults are arranged en echelon,
striking WNW-ESE and downthrow southwards by up to
90 m. They are collectively known as the Jubilee Slide (Fig.
3). The Jubilee Slide is exposed at Mynydd Llangeinor
(SS.9214.9225) and Pont y Ffald (SS.8719.9260) (Woodland
& Evans 1964), dipping southwards at 45° and exhibiting
dip-slip slickensides.

The Jubilee Slide was exposed underground in the now
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Fig. 2. Generalized stratigraphy of the South Wales coalfield and
surrounding area (Woodland & Evans 1964).

abandoned St John’s colliery near Maesteg (Fig. 3). Two
WNW-ESE faults displace the Victoria seam down to the
south, with a combined throw of 73 m and fault inclinations
of 45°. Traced downwards these faults flatten at the horizon
of the Two Feet Nine seam. Immediately south of the shafts
the interval between the Two Feet Nine and the Lower Nine
Feet seam is reduced from 76 m to 36 m. The intervening
Upper and Lower Six Feet, the Caerau, Red Vein and
Upper Nine Feet seams are all absent. Beneath the Two
Feet Nine seam north of the shafts workings show no
comparable extensional faulting, suggesting that the 73 m
displacement seen in the higher seams is accommodated in a
detachment close to the level of the Two Feet Nine Seam
(Fig. 6).

Two driveways to the Two Feet Nine seam, conveniently
aligned along the horizontal portion of the fault, suggest a
more complex history than simple southward extension for
this fault system. Repeated sections of the Upper Six Feet
seam occur with occasional vertical or overturned bedding.
Such repetition can only be accounted for by asymmetric
northward folding and northward directed thrusting (Fig. 7).
Shortening is estimated at 27% (165m). Although the
driveways are only 50-150 m apart, correlation of structures
between them is often difficult. This might be explained by
the presence of an offsetting structure between the two
driveways. However, the presence of the Upper Six Feet
Seam in each driveway suggests that no major offset occurs
and that the poor correlation is more likely to result from
lateral changes in the character of the structures. This has

important implications for mining since the lateral continuity
of seams cannot be predicted. Workings above and below
the driveways are restricted and the vertical extent of the
structures is unknown.

The above relationship raises the possibility for a close
association of compressional and extensional structures,
perhaps involving re-use (inversion) of a fracture by
successive movements. The spread of fault orientations may
be a consequence of reactivation or inversion of pre-existing
structures. There is less variation in the spread of fold axes
(Jones 1989a).

The confinement of the extensional detachment of the
Jubilee Slide within the Lower and Middle Coal Measures is
no doubt related to the ductility of the strata. These
measures have also been the focus of compressional
deformation as seen in the numerous boreholes in the St
John’s area which exhibit no thrusting in the Pennant
Measures but several repeated sequences between the Two
Feet Nine and Gellideg seams of the Lower and Middie
Coal Measures. A similar association of an extensional
detachment and compressional zone has also been noted at
Fernhill colliery (Fig. 3) in a comparable structure, the
Fernhill Slide (Woodland & Evans 1964).

The Moel Gilau fault

The southern limit of the Jubilee Slide fault system is
provided by the major southward displacement of the Moel
Gilau fault (Fig. 3). Although one of the largest faults in
South Wales it is one of the least known and has never been
proved in underground workings. Its dip and throw can be
deduced only from surface exposures and near surface
workings.

In the west of the area the fault trends east—west, but at
Maesteg it bends sharply southeast before returning to an
east—west orientation. Eastwards the fault dies out at
approximately ST.955.875 and is replaced by the Ty'n y
Nant fault (Fig. 3). In the west, the Moel Gilau fault
continues into Swansea Bay. Here the fault presumably
terminates as it fails to emerge on the west of the bay.
Displacement is down to the south and the throw increases
from 61 m in the east (with Pennant Measures in both the
footwall and hangingwall) to a maximum of 1143 m in the
west (where Pennant Measures are downthrown against the
Lower and Middle Coal Measures of the footwall). An
accurate dip for the Moel Gilau fault plane is difficult to
determine. Surface outcrop suggests a southwards inclina-
tion of 55-70° in the east, shallowing to 20-30° in the west.
The nearest workings in the hangingwall are in the No. 3
Rhondda seam 1.6 km to the south and are thought to have
terminated due to depth (510m) rather than fault
complication. Any change in fault dip with depth remains
unknown. However, the shallower dip in the more
incompetent Lower and Middle Coal Measures at the
western end of the fault suggests that as with the much
smaller Jubilee Slide, the mechanical properties of the
sedimentary rocks may influence the angle of the fault
plane.

No NNW-SSE normal faults displace the Moel Gilau
fault. Instead some terminate at, or are offset by, it. The
Pen y Castell fault (Fig. 3) for example is displaced
sinistrally by some 120m. The Moel Gilau fault is an
important tectonic boundary in the coalfield separating
northern forethrusts from southern backthrusts.
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Fig. 3. Tectonic elements and stratigraphy of the study

Southern coalfield

Several major thrusts are recognized, mainly occurring in
two belts: the Margam and the Llanharren thrusts belts (Fig.
3).

The Margam thrust belt consists of four major thrusts
(Newlands, Kenfig and two unnamed thrusts) all directed
southwards and striking WNW-ESE (Fig. 3) (Woodland &
Evans 1964). The largest, the Newlands thrust, has a throw
of 182 m, and is represented by a zone of disturbance some
80m wide. Within this zone, individual faults dip
northwards at about 50°. The termination of the thrust is
obscured in the southeast by the Triassic cover. The
displacement continues into Namurian strata as dem-
onstrated by the Gastrioceras subcrenatum Marine Band
which was encountered twice in the No. 1 Margam borehole
(unpublished British Coal data).

The Llanharan thrust belt repeats the Middle Coal
Measures and is described by Woodland & Evans (1964) as
placing Lower Coal Measures on the Llynfi Beds of the

area simplified from BGS one inch and 1:50 000 series maps.

Pennant Measures. This penetration of the Pennant
Measures by the thrusting only occurs in the backthrust
system of the south-crop. The throw is variable, ranging up
to 100 m. Surface exposure suggests no connection between
the Llanharan and Margam thrust belts.

Park Slip Extension opencast site

This site is located on the south-crop (Fig. 3) where the
Lower and Middle Coal Measures dip northwards at 30°,
notably steeper than the south-dipping beds along the
north-crop. Immediately north of Park Slip the southward
directed Kenfig thrust repeats the Lower and Upper Four
Feet and Two Feet Nine seams, with a throw of 68 m.
Within this site east—west-striking southward-directed
thrusting is common at all levels, ranging in scale from a few
centimetres to several metres. There are two styles of
thrusting seen on the extraction section (Fig. 8): long flats
and short ramps, and thrusts with longer ramps as seen in
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the centre of the section, displacing the Upper Nine Feet
seam by 45m. This latter style of thrusting, with
considerably greater vertical displacement, is more common
in the backthrust system of the south-crop than in the
forethrust system north of the Moel Gilau fault.

Cleavage duplexes in the Six Feet seam are possibly
associated with a bedding parallel thrust flat. Many bedding
surfaces also exhibit down-dip slickensides, a further
indication of movement on thrust flats.

Easternmost part of the coalfield

Three major folds cross the area, their axial traces swinging
from northeast to east—west, subparallel to the margin of
the coalfield (Fig. 3). All folds were active during deposition
of the Coal Measures (Jones 1989a, b), with slightly
condensed sequences on the Pontypridd anticline in
comparison to the flanking Abercynon—Gelligaer and
Caerphilly synclines.

Changes in the three folds commonly occur across the
NNW-SSE faults, for example, the degree of fold
asymmetry and the appearance and disappearance of thrusts
in the Abercynon—Gelligaer syncline.

The NNW-SSE-trending faults downthrow both west

and east and concentrate into two zones named the
Llancaiach Trough and the Dowlais Trough (Squirrell &
Downing 1969). Many faults are arranged en echelon with
the loss of displacement on one fault being taken up by the
next. Some may be antithetic to main boundary faults of the
troughs. Any strike slip element of movement within these
troughs remains unproven.

Thrusting in the easternmost part of the coalfield
maintains an east—west or NE-SW strike with a northwards
displacement. Thrust ramps typically die out up stratigraphy
before penetrating the Six Feet and Four Feet seams,
whereas to the west these seams are complexly deformed.

An exception to the northward directed thrusting again
occurs along the south-crop of the coalfield. Here the
Nantgarw thrust displaces the Coal Measures 30m
southwards and places Brithdir Beds on the Hughes Beds
(Pennant Measures) (Fig. 3). Other unnamed thrusts in this
area have a similar southward displacement. The penetra-
tion of the Pennant Measures by thrusting is again confined
to the backthrust system of the south-crop.

Shortening estimates for the easternmost coalfield are
impeded by the short length of sections, but deformation is
noticeably less intense than further west. There appears to
be a gradual eastward reduction in intensity of deformation.
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Fig. 7. Interpretation of the structure of the Two Feet Nine driveways at St John’s colliery.
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Discussion

Thrusting in the Lower and Middle Coal Measures changes
in style and direction across the coalfield. In the centre and
north is a forethrust system largely confined to discrete
seams. South of the Moel Gilau fault a backthrust system
comprises thrusts with steeper, longer ramps. Both
forethrust and backthrust systems show out-of-sequence
thrusts. In a foreland propagating thrust system, movement
in the hangingwall of a previous thrust would be termed
out-of-sequence (Butler 1983). In a backthrust system thrust
propagation by progressive footwall collapse would result in
migration of thrusting towards the hinterland. In view of the
general northward propagation of Variscan orogeny
compression (Shackleton et al. 1982) such a system may not
be sustainable and propagation into the hangingwall along
the south-crop may represent a form of foreland
propagation of the backthrust system (Butler 1987) and
could account for the out-of-sequence geometries seen at
Park Slip opencast site (Fig. 8).

Further geographical variations occur eastwards as
deformation is confined to lower stratigraphic levels and
decreases in intensity. Assuming a linked fault system, a
series of lateral and/or oblique ramps is required to account
for this displacement transfer.

At all of the sites investigated there was a clear
difference in the extent of deformation between the often
intensely deformed Lower and Middle Coal Measures and
the largely undeformed Upper Coal Measures (Pennant
Measures). Only in the backthrust system along the
southcrop of the coalfield does the thrusting penetrate the
Pennant Measures.

Shortening estimates

Shortening estimates are calculated at 6% for the open folds
of the competent Pennant Measures, whereas structures in
the incompetent Lower and Middle Coal Measures
persistently give estimates of over 30%. Even within the
latter shortening estimates vary markedly and may be a
function of lithology. Due to data gaps the evaluation of
shortening in a continuous seam across the basin has not
been possible and may in anycase be invalid due to transfer
of displacement by lateral and oblique ramps. Therefore, a
precise value for the overall shortening across the coalfield
remains speculative. It is almost certainly greater than the
6% determined for the Pennant Measures but may not reach
the values of 35-50% calculated for individual structures
within the Lower and Middle Coal Measures, since vertical
compression may have resulted in local thinning and
contraction of incompetent units. East—west extensional
faults (see below) also complicate the calculation of regional
shortening.

East—west faults

The various elements of the Jubilee Slide occur in the
thickened sequence in the southwest of the coalfield. Minor
syn-depositional slides have been recorded in this area
(Elliott & Ladipo 1981), but it is not possible to
demonstrate that thickening is directly related to the Jubilee
Slide. Woodland & Evans (1964) recorded the extensional
flat of the Jubilee Slide as being folded along with the
bedding. The Fernhill Slide shows a similar relationship
(Woodland & Evans 1964). Either the extensional faulting
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predates the folding or extensional faults detached along
zones already weakened by the compressional deforma-
tion. These slides, together with the much larger Moel
Gilau fault, all show an extensional displacement in the
Pennant Measures, providing evidence for post-Upper Coal
Measures movement. In support of a post-Variscan age for
the movement Brooks et al. (1988) demonstrated large scale
extensional reactivation of a major Variscan thrust in the
Bristol Channel, probably during the early Cretaceous. The
major extensional downthrow of the Moel Gilau fault may
well relate to this event.

NNW-SSE faults

The large number of NNW-SSE faults are a major
structural component of the coalfield. Preliminary evidence
suggests that these faults were active during sedimentation,
controlling coal seam split axes (Hartley pers. comm. 1990).
The faults were clearly active during the compressive
deformation as evidenced by the dextral offset of the
symmetical Maesteg anticline axis and the variation in
intensity and style of folding across NNW-SSE faults in the
Abercynon syncline. This suggests contemporaneous activity
of the NNW-SSE faults with the folding and compartmen-
talization of the deformation; a similar conclusion to Gayer
et al. (1973) for the NNW-SSE fault in the Taff gorge. Later
extension on the NNW-SSE faults caused numerous offsets
of northward directed thrusts. However, the termination
and displacement of the NNW-SSE faults by the Moel
Gilau fault indicates even younger activity of the latter.
Currently the NNW-SSE faults show significant extensional
downthrows to both east and west. This movement is likely
to be pre-late Triassic since although such faulting of a
similar trend occurs in Triassic rocks of the Cardiff area,
throws do not exceed about 10 m, whereas in the coalfield
the throws are commonly several hundred metres.

Timing

There is no evidence for thrusting during deposition of the
Coal Measures although early fold development had begun
from Westphalian A onwards (Jones 1989a). In addition, no
major hiatus or unconformity interrupts the Coal Measures
sequence, and the major compressive deformation is
interpreted as late Westphalian D at the earliest. There is
evidence for east—west trending extensional activity both
before and after the major compression. The later extension
probably occurred during the Mesozoic and Tertiary and
involved significant reactivation of east—west and NW-SE
faults.

Thrust transport direction

Throughout southwest England the dominant thrust
direction is to the NNW (Coward & Smallwood 1984).
Seago & Chapman (1988) noted changes in the nature of
fold development across a series of NNW tear faults which
they interpret as contemporaneous development and
compartmentalization of the structures. In the South Wales
coalfield east—west folds and thrusts are also compartmen-
talized by NNW-SSE faults and it seems that as in
southwest England these represent the overall thrust
transport direction.

A model for the South Wales coalfield

The cross section (Fig. 9) shows the depth to basement
(probably Precambrian). Of particular note is the thickness
between the base of the Carboniferous Limestone and the
top of the basement. Beneath the coalfield this is 2km
(Mechie & Brooks 1984) whereas in the Vale of Glamorgan
the depth to the basement is estimated at 4.2 km. Mechie &
Brooks (1984) suggested that the basement is affected by
faulting along the Bristol Channel fault zone, and this is
supported by geophysical evidence (Brooks et al. 1988).
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orientation and reactivation of basement faults. For sequential restoration of the south-crop structure see Fig. 10.
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The simplest model involves northward propagating
Variscan deformation migrating largely within the Westpha-
lian sequence across the present day Vale of Glamorgan.
Later uplift of the south-crop is then required to produce
the present day geometry. However, this model cannot
explain the reduced subsidence along the south-crop during
the Westphalian (Jones 19892) or the well-developed
backthrust system, and also does not agree with recent
seismic evidence (see below).

An alternative model transfers displacement into the
Coal Measures from the Lower Palaeozoic and Devonian
sequence beneath the Vale of Glamorgan and the Bristol
Channel (Fig. 10). The necessary ramp must have been
situated north of the backthrust system and could have been
the precursor of the Moel Gilau fault. From this position a
forethrust system propagated northward and a contem-
poraneous backthrust system developed against the
south-crop in response to uplift of the area and pinning of
the system in front of the leading branch line. This uplift,
initiated during sedimentation, may have been achieved by
inversion of Devonian and other Lower Palacozoic growth
faults as described in southwest Dyfed by Powell (1989).
Indeed an eastward projection of the Ritec fault along strike
from southwest Dyfed would take that structure beneath the
southern part of the coalfield. Further evidence for such
faults is based on condensed sequences in the Westphalian
along the Pontypridd anticline and southeast-crop which
could be either footwall or hangingwall condensed
sequences resulting respectively from extensional or
compressional activity on pre-existing basement faults.
Owen (1954) considered the sub-Devonian basement
exterted a strong influence on later deformation of the
South Wales area. Hartley & Warr (1990) take up this
theme and propose that pre-existing basement faults have
been a major influence on basin development throughout
southwest England. Similarly, Price & Todd (1988), working
in the Irish Variscides, see a clear correlation between late
Palaeozoic extensional growth faults and Variscan thrusts
and folds, the latter often an inversion of the former.

A shortening estimate for the deformation beneath the
Vale of Glamorgan can only at present be an educated
guess. However, based on values of 40% in the Bristol area
(Williams & Chapman 1986) and in SW Dyfed of 45%
{Coward & Smallwood 1984) shortening in the order of
30-50% is anticipated in the Bristol Channel and the Vale
of Glamorgan areas. The thickened sequence beneath the
Vale of Glamorgan might result partly or entirely from
thrust repetition of the Lower Palaeozoic sequence, perhaps
involving development of a duplex structure. Support for
the model comes from published and unpublished seismic
reflection data e.g., Brooks et al. (1988).

The south-crop of the South Wales coalfield displays
geometries comparable with those of mountain fronts or
frontal culminations (Butler 1986), viz: elevation of the
Carboniferous Limestone above its regional level, steeply
inclined bedding (a foreland dipping panel) and a well
developed backthrust system. Vann et al. (1986) commented
that mountain fronts were commonly overlain by ‘molasse’
which, although conformable, frequently exhibited con-
siderably less deformation than the underlying sequence. In
the South Wales coalfield the Pennant Measures may
represent such a deposit, conformable with, but much less
deformed than, the underlying Lower and Middle Coal
Measures. Of the four possible solutions proposed by Vann

et al. (1986) a major backthrust at the mountain front is
most appropriate in view of the lack of a sub-Pennant
unconformity and the presence of considerable thrusting in
the coalfield foreland of the position of any tip fold. The
south-crop may represent part of a triangle zone (Bossart
1957) with the Pennant Measures forming a passive roof to
the deformation in the Lower and Middle Coal Measures.

The change in lithology from the incompetent Lower and
Middle Coal Measures to the competent sandstones of the
Pennant Measures may have assisted the development of the
upper detachment with an abrupt vertical change in
deformation (Morley 1987).

The trigger mechanism for the development of a
mountain front geometry may be the sticking of a foreland
propagating sequence, perhaps as a result of a facies change
along the line of thrust detachment e.g. the termination of
coal horizons (a possible plane of easy slippage) at the limit
of the coal basin. In addition, the presence of basement
faults may have resulted in buttressing of the deformation
facilitating uplift of the south-crop and development of the
backthrust system. Continued deformation following lock-
up of the system would accentuate the structure and may
account for the piercement of the upper detachment along
the south-crop by thrusts penetrating the Pennant Measures.

The westwards increase in intensity of the deformation in
the South Wales coalfield may be a consequence of the
arcuate form of the pre-existing Caledonian massif to the
north of the basin. Unless the coal basin significantly
onlapped the massif, sticking and buttressing probably
occurred earlier in the west than in the east.

Although precise geometries remain speculative, this
model (Fig. 10) of major ramp development perhaps
accentuated by reactivation of, and buttressing against,
earlier faults is preferred since it more adequately explains
the structural and stratigraphic relationships seen at the
surface and in the subsurface in South Wales.

Conclusions

Detailed investigations of British Coal opencast and
deepmine sites has illustrated the complexity of deformation
of the Lower and Middle Coal measures, with local
shortening estimates of up to 50%. Overall shortening for
the coalfield may be in the order of 30%, which contrasts
with estimates from southwest Dyfed of 45% (Coward &
Smallwood 1984) and for the Bristol Mendips area of 40%
(Williams & Chapman 1986).

Deformation has taken the form of a forethrust system
throughout the central and northern coalfield and a major
backthrust system along the southcrop. The extent and style
of deformation in the South Wales coalfield varies both
stratigraphically and geographically. The controlling factors
are thought to be as follows.

(a) The variation in mechanical properties of the
sediments. The competent sand-dominated Upper Coal
Measures remained little deformed and acted as a passive
roof to the thrust system.

(b) The presence of pre-existing faults. It is proposed
that pre-existing faults beneath the south-crop facilitated the
formation of a triangle zone and mountain front structure.

(c) The proximity to the Caledonian massif. Some
geographical variations in deformation are attributed to
buttressing the Caledonian massif. The closer proximity of
the coal basin to the massif in the west has resulted in
increased intensity of deformation.
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