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Possible Devonian Uplift on the Swansea Valley Fault, Wales

SIR-The Swansea Valley Fault system is an important structural feature in South Wales (Owen,
1954; Weaver, 1975), with a known Hercynian phase of movement believed to be controlled by
sub-Carboniferous basement structures (Weaver, 1975). This note suggests that localized, pre-
Hercynian movements may have occurred along the line of the Swansea Valley, during Devonian
times.

The Lower Old Red Sandstone of the Swansea Valley area is poorly known and, until recently,
no detailed studies had been made of these rocks. The sediments normally consist of medium- to
fine-grained red sandstones and siltstones. In the higher parts of the Lower Old Red Sandstone to
the west of the Swansea Valley, unusually coarse, pebbly sediments have been locally found, of a type
not normally seen in these beds.

The Brownstones form the highest Lower Old Red Sandstone in South Wales (Allen, 1974a), and
are magnificently exposed on scarp faces around the N crop of the South Wales Coalfield. Typically,
the sandstones are medium-fine grained and parallel laminated, with primary current lineation. They
occur in 30-100 cm thick beds which persist laterally for 300-400 m, alternating with equally persistent
siltstones. They resemble semi-arid sheetflood deposits (Rahn, 1967; Williams, 1970), and may have
formed on extensive sandy alluvial cones (cf. Gole & Chitale, 1966). Regional palaeocurrents are from
the N and NW (Allen, 1974a). (Data measured in the Swansea Valley and Brecon Beacons shows
Vector Mean 165°, Variance 52°, number of readings 28, measured from cross sets with thicknesses in
the range 15-40 cm). In marked contrast to this regionally widespread facies are localized, coarse-
grained deposits found some 100 m from the top of the Brownstones around Llyn-y-Fan-Fawr (U.K.
grid reference SN 834216), some 4 km W of the Swansea Valley. Here occurs an interval of coarse,
cross-bedded pebbly sandstones and conglomerates with highly angular exotic clasts. Pebble types
include acid volcanics, lithic arenites and vein quartz. Siltstones are rare here. Soft sediment
deformations, suggestive of vertical water escape, are notably more abundant than elsewhere in the
Brownstones. Palaeocurrents in this coarse facies are from the E (Vector mean 254° Variance 58°,
number of readings 33, measured from cross sets 30-60 cm thick). The sediments are reminiscent of
braided stream sediments (cf. Ore, 1964; Rust, 1972).

The coarse sediments can be traced for only a few km, and are not seen to the E of the Swansea
Valley. The coarse interval passes to finer, non-pebbly sandstones with southerly directed
palaeocurrents, typical of the Brownstones throughout the South Wales outcrop. This junction is
marked by a 2 m thick siltstone containing 8-10 cm wide calcrete glaebules - a feature seen rarely
in the Brownstones, and suggestive of a marked pause in sedimentation (Leeder, 1975, 1976).

The palaeocurrents seen in the coarse interval suggest a localized, relatively short-lived change in
the drainage pattern in the area W of the Swansea Valley. Coarse, highly angular tuff pebbles point
to only short transport distances, as rocks of this type round quickly under transportation (Pearce,
1971). The palaeocurrents suggest uplift to the E. This may have been along a portion of the Swansea
Valley, for no coarse elastics are found E of that line. Deposition seems to have been restricted to
the Llyn-y-Fan-Fawr area, and only prevailed for a relatively short period before the southerly
directed drainage system was restored.

Hercynian movements on the Swansea Valley are possibly controlled by strike-slip basement
movements (Weaver, 1975). Localized, short-lived uplifts are characteristic of this type of fault belt,
caused by differential movement of fault branches, and often associated with seismic activity (Reading,
1975; Crowell, 1974). Seismic events associated with fault movements may explain the abundant soft
sediment deformations found in the coarse interval.

The coarse-grained sediments of Llyn-y-Fan-Fawr may, therefore, represent deposits produced by
early movement on part of the Swansea Valley Fault System which, for a relatively short period of
time, locally altered the basin drainage to a westerly directed flow. The source of the exotic material
is problematic. The clast assemblage points to a source of high-level crustal rocks, consisting of
volcanics and sediments. Such sources may be broadly matched with lower Palaezoic rocks of south
and central Wales (Allen, 1974 a, b). Whether such material lies locally at shallow depths along the
Swansea Valley fault system is at present unknown.
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