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Abstract 
 

In 2013 it was decided by the South-east Wales RIGS Group to excavate an area of some small exposures of the 

Ruperra Limestone in its type area around Rhiwperau Castle (ST ), north-east of Cardiff. The excavations of four small 

sections in the escarpment of the Ruperra Limestone soon revealed a number of unexpected relationships between the 

Ruperra Limestone and Llanishen Conglomerate, which have changed our view of the palaeo-geography during the 

deposition of the St Maughan’s Formation (Freshwater West Formation), the Llanishen Conglomerate Formation and 

the Brownstones (Blaen Haffes Formation [new name]). This paper sets out to suggest some of the envioronmental 

changes indicated by the relationships discovered in these excavations. 

 

 

Introduction 

 

The Daugleddau (St Maughan’s and Llanishen Conglomerate Formations) and Cosheston (Brownstones) Subgroups 

south of the Hafod-yr-ynys Fault form s seperate basin within the Lower Old Red Sandstone region of south Wales. This 

is here named the Cardiff Basin. 

 

The Cardiff Basin 

This basin is developed south-east of the Hafod-yr-ynys Fault Zone. On its south-east side its margin is the Lower Usk 

Valley Fault system and its eastern margin appears to be the Usk Perricline. To the south, it is terminated by the 

Variscan Front across south Glamorgan. There is likely to have been a slight ridge in the floor of the basin striking 

WSW-ENE through the Risca area, which produced two separate hollows in the floor of the basin. 

 

The Freshwater West Formation 

Southwards from the Hafod-yr-ynys Fault Zone, there is a sandstone in the upper part of the Rat Island Mudstone 

Member, which forms the north-south ridge from Gelli Fawr (ST 27309290) to Golynos Fawr (ST 265904). discribed it 

as about “350m above the base” of the Freshwater West Formation by Squirrell & Downing (1969) The sandstone, 

which include intraformational conglomerates at their base, lies in a small hollow in the main basin. 

 

Pontypool Limestone 

In the Pontypool area, Squirrell & Downing (1969) stated that the Pontypool Limestone marked the top of [the St 

Maughan’s Formation (Rat Island Mudstone Member Barclay et. al. 2015)and could be traced for about 400m along 

strike. In places it is a 4m of massive, greenish grey, red-stained, rubbly, impure limestone, but it appears to die out 

rapidly southwards. West of Pontypool Road Station, Squirrell & Downing (1969) discribed a conglomeratic calcrete in 

a quarry now occupied by a dual-cariageway of the A4042. It is likely that this conglomarate is the basal unit of the next 

sequence in an area where the original limestone has been completely eroded away. Southwards, Squirrell & Downing 

(1969) identified a 5m to 6m rubbly-limestone near Pensarn (ST 26389372), croping out for about 700m along strike 

that at is likely to be the latteral equivilent of the Pontypool Limestone, and may also be equivilent to the Ruperra 

Limestone. 

 

The Ruperra Limestone 

The Ruperra Limestone Member occours south-west of the Rhymni valley, and likely to be equivilent to the Pontypool 

Limestone, but, unlike the Pontypool area, the Llanishen Conglomarate Formation separates the Limestone from the 

overlying Blaen Haffes Formation [new name JHD in press]. A shelf on the slope below the outcrop of the Blaen Haffes 

Formation, marks the outcrop of this limestone between the Ebwy and Rhymni rivers. South of the Rhymni river the 

limestone extends south-westwards as a semi-continuous outcrop past Ruperra to below Craig Llysfaen. At its south-

western extreme, Squirrell & Downing (1964) recorded a limestone, with nodular calcretes at this horizon, at Cefn Onn 

Halt, railway station (ST 17948416), including several bands of intraformational conglomerates. It appears that the 

calcretes in this section equate with the undisturbed Ruperra Limestone to the north-east but, the upper part is a trough 

cross-bedded, and slumped, conglomerate with exotic clasts in a calcareous matrix (current work in progress).  

 

 

 



Llanishen Conglomerate 

North of the Ebwy ridge, the north-eastern limit of this formation, occurs in a lane cutting (ST 25649220)  near Cwrt 

Henllys, where 1.28m of conglomerate, containing brown quartzite pebbles up to 4cm diameter occur in a calcareous 

matrix. The bed weathers to a loose, gravelly deposit. Examining the strike of the Llanishen Conglomerate Formation, 

its distil equivilent may be expected to crop out in the sequence between the rubbly-calcerte at Pensarn (above) and the 

base of the Blaen Haffes Formation. From Cwrt Henllys, the formation thickens considerably, untill, in the Vale of 

Glamorgan around Hensol and Pendwylan, it forms the whole of the core of the Cowbridge Anticline. South of the 

Ebwy ridge, this formation is exposed in several stream sections and the occurance of pebbles derived into the head at 

the foot of the Blaen Haffes Formation escarpment westwards across the Taff valley and into the Vale of Glamorgan, 

where they occur in the stream near Pendwylan. 

The base of the formation is strongly erosive and turbulent conditions of deposition are indicated by trough-cross-

bedding and large-scale slump structures - the lower units including large bodies of Ruperra Limestone and exotic 

pebbles, were discribed by Squirrell & Downing (1964). The turbulence during its deposition, thus suggests a major 

event in the Daugleddau Group succession. However, Barclay et. al. (2015) stated that the base is conformable and 

placed it at the base of the lowest conglomerate with exotic pebbles (extraformational conglomerate) which overlies 

mudstones, siltstones and sandstones and intraformational conglomerates of the Freshwater West Formation.  

The formation is dominated by conglomerates including the first exotic pebbles in the area. These can be matched with 

Pre-Cambrian to Silurian lithologies which crop out in the Gloucester to Mendip region of south-western England 

(Allen 1975). The majority of the matrix has weathered readily and released the pebbles into the head, resulting in an 

eroded hollow between the lower part of the Llanishen Conglomerate Formation and the overlying basal Blaen Haffes 

Formation sandstones. Complete temporary exposures (1960s) in forestry drains, however, showed that the Llanishen 

Conglomerate occupied the whole sequence between the Ruperra Limestone Blaen Haffes Formation.  

The formation thickens from 1.2m at Cwrt Henllys to a maximum in the vale of Glamorgan. 

Waters & Laurence (1987) stated that 150m of the formation occur in the Cardiff area and (Wilson et al 1990) at least 

100m in the Vale of Glamorgan, where the base is not seen. However, no Llanishen Conglomerate Formation has been 

discribed on the south-eastern limb of the Cowbridge-Cardiff and Usk Valley linearment.  

Barclay et. al. (2015) suggested that the Blaen Haffes Formation rests conformably on the conglomerates and placed it 

where brown sandstones of the that formation appear. This would suggest that the major event occured in this case at 

the base of the Llanishen Conglomerate Formation rather than at the base of the Blaen Haffes Formation, as accepted at 

the moment. The event represents exotic material being derived into this basin from the south and may represent some 

synchronaety with the events north of the Hafod-yr-ynys Fault zone where exotic materials were being derived from the 

rising Caledonoids and deposited in a series of fault-bounded basins. 

 

The Blaen Haffes Formation [formerly Brownstones] 

South of the Hafod-yr-ynys Fault, Squirrell & Downing (1969) discribe the base of the Blaen Haffes Formation resting 

directly on the Pontypool Limestone and this was confirmed by them in the Pont-y-pool area. There is then a long 

escarpment southwards towards the Ebbw valley. North of the Ebbw valley the Blaen Haffes Formation forms the 

faulted Craig-y-wenallt outlier. The base of the formation in the main outcrop is represented by a change-in-slope 

passing towards the canal at Risca. 

Squirrell & Downing (1969) described several sandstone-mudstone cycles of the Blaen Haffes Formation and locally, 

they noted that further south rounded quartz grains and rock fragments also occur in the sequence. The escarpment 

southwards is poorly exposed but include massive cross-bedded reddish-maroon sandstones interbedded with red and 

green mudstones, containing small, calcrete nodules. In the Risca area, sandstones occur with thin beds of silty–mud-

stones, and the sequence occurs again on the south-eastern limb of the faulted Craig-y-wenallt outlier. On the main 

outcrop, in the Blaen Haffes Member, only a small quarry at Pen-y-rhiw (ST 241910) indicates a possible outcrop. 

Between the Ebw and Rhymney valleys, the base of the Blaen Haffes Formation is at major change-in-slope at the foot 

of the escarpment of the formation on Craig Gwyllt where maroon, slightly flaggy sandstones occur. Across the Rhymni 

river, the escarpment continues on Coed Craig Ruperra where several exposures occur. They generally show massive 

and flaggy maroon sandstones occasionally with included rounded mudstone clasts interbedded with subordinate mud-

stones. Westwards, though the escarpmant is displaced locally by normal [N-S] faults, it is then continuous on Craig 

Llysfaen and Craig Llanishen to the the Derri and Tongwynlais. Long exposures of the Blaen Haffes Formation are 

exposed in roads cutting the escarpment, including the A469, Thornhill Road section. These show massive and flaggy 

maroon sandstones and subordinate mudstones with some concretionary calcretes. Some of the sandstones have 

conglomarates of marl clasts at the base. There do not appear to be any exotic pebbles in the sequence above the 

change-of-slope, but, immediatly down the road section, rounded exotic pebbles, typical of the Llanishen Conglomerate 

Formation occur in the head. To the west of the Taff the exposure is sparse and the escarpment of the formation 

becomes even less significant beneath the Wern Watkin Formation (Barclay et.al. 2015). However the Blaen Haffes 

Formation outcrop continues towards Croes Faen and then in the separate ridge of Hensol Park. From a thickness of 



123m thick at Machen, it increases westward to 154m at Thornhill and is estimated to be 190m at Pantmawr, declining 

again to 55m at Craig-y-park (Squirrell & Downing (1969). 
 

 

Rhiw’rperrau Limestone     Llanishen Conglomerate 

ST 210860  road section    ST 21188635 W of Rhiwperrau Castle 

ST 225865 RIGS excavation 

 

Ruperra excavations 

It was decided by the South East Wales RIGS group to excavate parts of a small ridge in Coed Craig Ruperra, indicated 

as the porbable escarpment of the Ruperra Limestone. On examination of the ridge two small areas of limestone were 

discovered no more than 0.5m square. Excavation took place on several occasions from 2013 to 2017, during which 

time, two other small sections were created by the teams of RIGS members. The four sections thus provide an oblique 

strike section across the escarpment over a distance of c200m. In each of the excavations different aspects of the 

relationship between Ruperra Limestone and Llanishen Conglomerate have been revealed. The nature of the Ruperra 

Limestone itself and its subsequent soft-sediment deformation also varies within the excavations so far examined.  
 

1. Western exposure: This completed section consists of a rectangular rock section 4m high by 6m long, along strike. It 

reveals a complex of Llanishen Conglomerate pebble beds, maroon sandstones, calcrete conglomerates interbedded 

with maroon sandstones, a large channel structure and a large slump nose of pebbly limestone. (diag) 
 

2. Small strike section: This section is 0.5m high and 2.5m long along strike. It consists of a lower 0.30m of Maroon 

sandstone followed by a 0.35m calcrete conglomerate. (diag) 
 

3. Larger square section: This 2.5m square section was the fourth section to be excavated and revealed an 

apporximately 2m  thickness thickness of alternating, up to 0.15m thick, limestone bands and, up to 0.06m mudstones, 

all folded into a large asymentrical anticline-syncline pair. This structure gives the impression of being some sort of 

slump fold. This sequence rests on aproximately 0.30m of maroon sandstone. (diag) 
 

4. This is a large block of limestone: It is 1.00m square and includes occasional, up to 0.03m, bands of maroon 

sandstone showing soft sediment deformation. The limestone itself shows faint cross-bedding and the whole shows 

evidence of karstic weathering. (diag) 
 

Stratigraphy 

From the general dip of the beds exposed in these sections, it would appear that they represent a stratigraphical 

sequence west to east; from 1 to 4, but the top beds of the lower sections may be the bottom beds of the adjacent section 

to its east. The total stratigraphy would thus be: 

 

  1m  Massive limestone with maroon sandstone whisps 

  gap 

  2m  Slump folded alternating limestones and mudstones 
 approx. 0.3m  Maroon mudstone 

  gap 

  0.35m  Calcrete conglomerate 

  0.30m  Maroon sandstone 9of section 2 may be top sandstone of section 1) 

  1.2m-0.30m Large slumped mass of limestones with mixed exotic Lower Palaeozoic pebbles and 

maroon sandstones in channel 

  0m-1.2m Alternating, up to 0.15m limestones and up to 0.10m maroon sandstonbes 

  0m-0.40m Maroon sandstones 

  0.25m-0m Maroon sandstones 

  0.30m-0.50m Maroon conglomerate with pebbly sandstone bands 

  0.50m  Cross-bedded maroon sandstones 

 

Discussion 

The observed structures in this series of exposures indicate that in this part of the Ruperra Limestone outcrop, it is not a 

calcrete, but almost entirely has been re-worked and re-deposited in a very active environment, which involved soft 

sediment deformation and slump folding. A suggestion was made by Paul Wright and Susan Merriott that some of these 

limestones may be a form of lakeside tufa deposits or even evaporates has some weight in its support, particularely with 

some of the limestones in locality 3 showing some sort of organic structure. They also explained that in calcrete 

deposits fold structures can occur due to expansion in the crystol structre of the limestones during diagenesis. Geraint 

Owen favoured slump-fold structures during re-working of previously deposited limestones. Another possibility 

discussed was that the original turbulent sedimentary environment was then infultrated by lime ground-water to produce 

the present features. 



Conclusion 

The RIGS excavations of the Ruperra Limestone in its type locality at Ruperra has presented new evidence for the 

interpretation of the environment of deposition of the St Maughan’s, Llanishen Conglomerate and Brownstones 

Formations  in south-east Wales, and stimulated potential further interest and research. 

 

John H. Davies 18.10.2017 

 

 

 

 


