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Afon Gafel/Cwm Cedni: Geological Report
Background information

The area lies 4km south-south-east of Crymych near the boundary with
Carmarthenshire and covers the western side of Cwm Cedni between Llanlledwen
and Pont y Gafel.
The Afon Gafel is a tributary of the Taf and flows through Cwm Cedni from its
source at Crymych to the confluence below Pont y Gafel, near Glandwr.

The only currently available geological map of this area is the BGS 1:250,000 map of
Wales (see extract, above right). This shows the rocks to be of Llanvirn age (the
Llanvirn epoch of the Ordovician Period covers the time interval from 476-469
million years ago). Mapping at this scale does not provide any additional detail but

the area has recently been surveyed by BGS for 1:50,000 Sheet 211 due for
publication in 2007.
The land-owners should request a copy of information gathered about their farm by
BGS (see draft map in appendix) to see what it adds to the findings of the survey
carried out in February 2007, details of which are given below. This report is based on
a day visit and circular walk around the property and thanks are due to the owners for
their hospitality and assistance.
Geological Observations (numbered locations as shown on map)

OS 1:25,000 map extract

copyright Ordnance Survey

View east from A478 south of Pentre Galar. The Afon Gafel Valley (Cwm Cedni) is deeply incised in the
gentler pre-glacial slopes of the middle ground between the road and Bryn Eithin. The Taf Valley lies in
shadow.

1. & 2. Farm buildings & quarry

The dominant building stone is a greenish/grey igneous rock showing poorlydeveloped lamination. This is most likely* an intermediate ash (tuff) but trachytic
lavas or intrusions may also be present in the survey area.

The source of these building stones was most likely the quarry to the NW of the farm
but unfortunately this has recently been infilled. There is a small exposure just outside
the fenced off quarry.
* in all cases further petrological studies would be required for a positive
identification of rock type.

3. Trackside quarry

This appears to be an acid igneous rock such as rhyolitic tuff. This is a hard rock
which may only be worked mechanically where the rock is already well-jointed
and/or fractured. Sharp edges could perhaps* cause damage to tyres if the material is
used for trackfill without rolling but it would probably be suitable as a base layer.
*specialist advice should be sought on all intended use of stone or other geological
resources (including ground and surface water) within the project area.
4. Trecnwc
Black slates are evident in the bed of the track leading up to Trecnwc.

5. Waterfall

Black slates can be seen at the base of the slope along the eastern side of track that
passes east of the pond and at the waterfall.
Slates are also evident at numerous other locations along the leat and river bed so it
seems likely that this is the dominant type of bedrock along the valley of the Afon
Gafel. This mudrock will be mostly impermeable, and where soils have developed
directly on the bedrock (as opposed to overlying unconsolidated deposits) the soils
will most likely be clays with slate fragments with pH of 5.5 or less. It is

recommended that a soil survey (including measurements of pH) are carried out
particularly for areas where cultivation is proposed.
6. Fishponds Quarry

Igneous rock, possibly acid-intermediate tuff (ash) or perhaps a trachytic lava or sill,
is exposed in this quarry.

7. Old mineral working

A short level (<10m) has been driven into the hillside alongside the river at the NW
corner of the forestry plantation, probably to investigate a quartz vein evident in the
river bank. There was no obvious evidence of metalliferous mineralisation (eg. lead
and/or zinc sulphides as found locally at Llanfyrnach). Some patches of iron oxide
within the working could equally well have been derived from disseminated iron
sulphides within the surrounding slates.

8. Pont Graig

Dolerite is exposed on both sides of the river. The crags on the eastern bank may have
been worked for blocks and slabs.
9. Allt Graig
Further upstream a porphyritic acid-intermediate igneous rock was seen at the base of
a low cliff which forms the west bank of the river. To the east of the river a flat
marshy area is underlain by slate fragments in a clay-rich matrix. This may be suitable
for clom bricks and could be the type of material worked in ‘gravel pits’ marked on
the first edition OS 25” to mile map.
10. Leat

A leat carries water from the Afon Gafel above Allt Graig to a storage pond at Pont y
Gafel Farm. The leat has been cut into the bedrock (mostly slate) and spoil has been
used to create a track along the downslope side.
The leat will require careful inspection so that a thorough maintenance program can
be developed and implemented. Control of water weed may also be necessary,

particularly as Hemlock Water Dropwort, a plant which is poisonous if eaten was
found in the stream (see bottom photo on page 6).
11. Ffynon deg (source spring)

The main spring in this area currently supplies (by gravity feed through a flexible
pipe) a small bottled water plant at Pont y Gafel Farm.
The source is protected by a small hut and is covered by slate slabs (see photos). A
ditch has been cut on the upslope side to prevent surface flow from contaminating the
spring.
As a drinking water supply there are potential issues concerning agricultural or other
use of the catchment area on the south-west slopes of Bryn Eithin. These include
ingress of fine sediment in suspension or contamination from animal faeces or
agricultural chemicals.
Results of testing should be carefully archived to allow monitoring of any trends in
change of water quality.
Japanese knotweed is present around the source. This is a notifiable invasive species
and great care will be required to control it.
* see http://www.netregs.gov.uk/netregs/processes/367836/?lang=_e.

Soils and hydrology
The Afon Gafel flows through Cwm Cedni and joins the Taf just south of Pont y
Gafel. Downstream of the confluence the Taf is a Class 2 river for coarse fish and this
is of significance in terms of maintaining water quality in the Gafel. A fishing pond
has recently been constructed alongside the eastern bank of the Afon Gafel to the NW
of Trecnwc.
The valley profile shows evidence of deepening and broadening of the base by subglacial and/or glacial meltwater. Soliflucted material has accumulated along the
eastern margins of the valley and this, together with river sediment and peat, forms
flat boggy areas in the valley floor. Although now mainly wooded, some of these
areas appear (from evidence of enclosure) to have supported marshy grazing at some
time in the past.
The steeper slopes have thin soils and are wooded with mature coniferous forestry
plantations in some areas. Higher up the gentle pre-glacial valley slopes have been reseeded for permanent pasture and are heavily over-grazed.
Infiltration rates on these compacted clay-rich soils are likely to be low. Fynnon Deg
and other springs are probably predominantly fed by through-flow in soil/regolith but
there may also be a contribution from groundwater in fault breccia or well-jointed
rock)
The most common soil type is likely to be clay-rich acid brown earth with slatey
fragments but there may be quite a few local variations (eg. gleying in wet areas) with
additional agricultural modifications (e.g. compaction and addition of lime) on the
existing fields.
Greater percentage and size of stones might also be encountered with boulders either
scattered or concentrated in some areas.
Some of the igneous rocks could have calcic plagioclases which could also give some
near neutral to alkaline conditions over their outcrop or in downslope areas. Others
could also cause localised development of podsols.
Soils could also be different if any superficial deposits (e.g. reworked fluvioglacial
sands) are present. Generally there will have been downslope movement of surface
materials through solifluction and soil wash.

Appendix

Pre-publication draft of British Geological Survey 1:50,000 scale map, showing
probable ash layers (yellow strips) affected by folding. The two large dolerite
intrusions (roughly circular, purple colour) to the east of the A487 are shown but not
the dolerite noted at All Graig (loc. 9)

