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Field Meeting Report: Snowdonia, led by Ken Addisori3" July 1986

Les Dolamorée

DOLAMORE, L. (1987). Field Meeting Report: Snowdmried by Ken Addison 13July 1986 Proceedings of
the Shropshire Geological Socighy 22—29. The purpose of the field meeting wasgi @kposures typical of the
Ordovician volcanic geology around Cwm Idwal in $donia and the dramatic Quaternary glacial landform

exposed in the cirque.

Laffiliation: Members of the Shropshire Geologicatity

INTRODUCTION

The weather was overcast and still, with mist just
shrouding the mountain tops as we arrived at
Ogwen Cottage, found parking places and
assembled at the appointed hour. The party of
twenty-five, not all of whom, for reasons of age or

incapacity, made the whole morning circuit,

started off up through a deep cleft into the Cwm
I[dwal cirque. Explanatory notes are contained
within Figures 1 to 7.

GEOLOGICAL SETTING

Cwm Idwal is possibly the best example of a
cirque in the British Isles but its size and defith,
considered in the context of Alpine glaciation, is
an anomaly. It is surrounded by smaller cirques at
higher levels which fed ice into it but, in additjo
much larger quantities of ice came over its
headwall with sufficient energy to quarry
enormous volumes of rock and transport
everything on to join the main outlet glacier from
the Ogwen valley, thence on down the Nant
Francon.

The volcanic tuffs, which form the bedrock,
are very resistant but the ice exploited the
weaknesses of the jointing, created 400 million
years ago when the Caledonian orogeny folded
this area. The Snowdon syncline, whose axis cuts
through the centre of Cwm Idwal, can be seen
clearly in the headwall strata above Twill Du, the
"Devil's Kitchen" rockfall. The glacial erosion, in
guantity and direction, was controlled by the
jointing in the slabs, inclined 55 to 60 degreds in
the cirque. As the ice moved past, the cliffs
forming the sides of the cirque, the high pressure
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and abrasion below the glacier, undermined the
slabs which then slid or toppled onto the surface
and the debris was transported away. The
destabilisation caused by the undermining
remained after the ice had disappeared and
subsequent rockfalls occurred, niovsitu

The high degree of erosion in Cwm Idwal
cannot be ascribed solely to its own glacial ice, o
that of the small surrounding cirques. The far
greater volume, with its attendant erosion forces,
came from the outlet glacier from the ice cap
above. It is probable that, had the glaciation
continued for a longer period, the head of Cwm
Idwal would have retreated to join Llanberis and
the diffluent trough so formed breached the
Glyder ridge. However, the present interstadial
intervened and the processes changed, providing
the landscape we see today.

ITINERARY

Circuit of Cwm Idwal . The first stop, after a
brief pause to look at the bedrock of flecked
rhyolitic tuffs and an exposure of till (boulder
clay), was at Pen y Benglog, a point on M1
(Figure 6) overlooking the Ogwen Step with a
splendid view down Nant Francon to Anglesey in
the distance.

Behind us was the Cwm, surrounded by five
peaks: Pen yr Ole Wen, Tryfan, Glyder Fach,
Glyder Fawr and Y Garn, also the overhanging
cirques of Cwm Clyd and Cwm Cneifion. We
could see the rockfall of Twll Du and also the
synclinal fold in the headwall. Standing on a
smoothed and striated "roche moutonee” on the
Ogwen Step, it was not difficult to pick out the
joint direction towards Llyn Ogwen and the striae
pointing down Nant Francon.
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The next stop was at the small stream between
M1 and M7 where about two metres of sediments
are visible. At stream-bed level the bottom lager i
of very stiff grey unsorted till, next a sortedvilal
layer, on up into a peat bed with roots of aldet an
birch preserved in it, radio carbon-dated at 4000
years, then the top layer of head and grass. The
vegetation in the Cwm is heavily grazed grass
with a few areas inaccessible to sheep where
gorse, heathers and other small plants have a
foothold.

The third stop was on the top of moraine M6,
subject to argument as to whether it is a lateral
moraine, a terminal moraine or protalus rampart
(snowpatch dump), but study of the boulder
content shows it to have some Pitt's Head Tuff
which could only have come from Cwm Cneifion,
indicating it to be a late terminal moraine.

Evidence from Llyn Idwal and its adjacent
peat bogs shows that the last main glaciation

still very unstable, having had two fairly recent
rock slides which cut the A5.

Off then in the direction of Bangor, taking the
A487 through Caernarfon and the A499 turning
right to Dinas Dinlle on the coast. Here is a
feature marked on the map as a castle, but is an
isolated lump of till. The seaward side forms an
unstable cliff of a mixture of boulder clay, gravel
and sand (see Figure 8).

During de-glaciation the Irish Sea Ice Sheet
and the Welsh Ice were moving in opposing
directions, with the Irish Ice trying to push
towards the south-east, but coming up against the
mountain barrier of what is now the Lleyn
Peninsular. In the varying climatic environment
affecting the rates of movement of the ice, the two
jockeyed for position, dumping large quantities of
till. This till was generally all outwash material,
thus horizontally bedded, with the Irish Sea till a
the bottom of the observable section. The various

commenced around 26,000 years ago, reached a structures and “faults” which appear in the cliff

maximum at 18,000 years, was free of ice around

face show how the material was bulldozed by the

12,500 years ago, and suffered a readvance of the varying pressure and movement of the ice.

glacial conditions between 10,700 and 10,000
years ago, but after that has been ice free. The
circuit of the Llyn was made with stops to look at
examples of the various deposits illustrating the
glacial processes, the rock types found in the area
and the geological structure.

The Cwm Idwal circuit took about two and a
half hours after which we returned to the car parks
for lunch, setting off again by cars this timehe t
direction of the coast. We had a short stop in a
lay-by on the A5 to look at the features in the
Nant Francon Valley. In the valley itself the flat
bottom gave the clue to the existence of possibly
two post glacial lakes with fans. The valley sides
are both equally steep, that facing north-east
having less insolation and more accumulation of
wind-blown snow, thus developing a series of
cirqgues. The cirgue of Cwm Perfedd showed very
well in its west wall the erosion controlled by the
structure of huge undercut slabs of bedded
waterlain tuffs.

On the opposite side (i.e.. south-west face) of
the Nant Francon valley, between Pen y Benglog
and Ty Gwyn, there is a protalus rampart which is
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Judging by the number of people, the Cwm seems &0 b
popular site for walkers, climbers, parties likerselves
and family groups out for a picnic. It is strongly
recommended that anyone visiting this very sceait p
of the Snowdon National Park obtains a copy of Dr
Addison's booklet "The Ice Age in Cwm Idwal" which
members of the Society can purchase at £1.50, &0£2
from the snack-bar at Ogwen Cottage. This repora is
pale substitute for the booklet which is far moetailed
and wider ranging, full of maps, diagrams and
references, some of which are reproduced with Dr
Addison's kind permission in following pages.

Disclaimer - The information contained in this agob
has been prepared from notes taken during the field
meeting. Its sole aim is to provide a record of tWvas
seen and provide an insight into the diversity @blggy
exposed around Cwm Idwal. It should not be used for
any other purpose or construed as permission or an
invitation to visit the sites or localities mentexh
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Figure 1. Regional Glaciation of Snowdonia. Keydgend: 1, Cirques; 2, major transfluent ice bre&¢lother transfluent or
diffluent ice breach; 4, radial iceflow directiofiem striae and till palaeocurrents; 5, basal/slisi ice contraflow; 6, lake; 7,
drumlin; 8, thick glacigenic sediments; 9, ice stxeme boundaries; 10, southeastern limit of ek Ice erratics.
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Figure 2: Principal glacier types. (a) general igumétion associated with polar ice sheets; Zondsrdfer to areas shown in
Figures 1 & 2. insets show [b] alpine, mountairtigigon and [c] ice-shelf.
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Figure 3: Principal features of Ice Sheet Glaamttones refer to similar areas in Figures 1 &t@atigraphic Units: 1, bedrock; 2,
glaciofluvial materials; 3, till; 4, ice.
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Figure 4: Biostratigraphy of lake sediments [sifigd]. 1, Sphagnum peat; 2, wood peat ['carr'lc@arse detrital mud; 4, fine
detrital mud; 5, rhythmite/ lacustrine clay; 6, da& gravel, 7, coarse gravel, 8, bedrock; 9, raalibon date; 10, other,
approximate date. Lines between columns link wfitsimilar age. Broken lines show telescoping iqusaice for convenience;
depths in metres below datum.
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a) ¢. 18,000 B.P. Merioneth ice cap
High level Glyder cirques
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Figure 5: Reconstruction of glacial conditions iariFfrancon & north Glyderau showing probable apgece of glaciers at [a,
top] ca 18,000 BP and the Merioneth Ice Cap maximum,adr] ca 13,000 after its decay and replacement with loicglie

and valley glaciers.
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Figure 6: 1, glacially excavated rockwalls; 2, @efgid rockwalls and scree; 3, debris cone; 4, riickfamoraine ridge; 6, other
till; 7, lake; 8, infilled lake; 9, main footpathk), contours (100 m intervals).
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Figure 7: Bedrock Geology. Crest of glacially exatad rockwalls shown by solid lines: lakes stippled

Figure 8: Irish Sea and Welsh Ice deposits at Dibiake [simplified section] 1, Irish Sea Ice ti, Welsh Ice till; 3, sands and
sandy silts; 4, coarse sands and gravels; 5, r&amaidern soils, etc..
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