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Origin of the sequence at How Hill

As the highest point on How Hill only reaches 48.5m, which is 9.756m
lower than the Torkin, these sediments cannot have developed as deltas in the
same proglacial lake as Dixon et al (1926) would have liked, and from the
sediment succession it is suggested that deposition took place in a completely
different environment. Both the lateral change in the facies from a central
gravel core to fine grained sediments and the large-scale cross stratification are
thought to represent fluvial deposition, the former a result of the change from
a channel environment to over-bank deposition: the latter denoting the frontal
edge of a longitudinal bar. The upper gravel unit truncates both the central
gravel facies and the marginal sands, indicating a change in conditions. The
sequence of environmental changes which is thought to have taken place is
itlustrated in figure 4 where initially it is thought sedimentation was in a
subglacial tunnel, with the main flow confined to a major channel. Outside this
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fig. 4 A reconstruction of the stages in the deposition of the How Hill

channel fine-grained sediment was deposited during periods of overbank flow.
After a stage of ice downmelting and frontal retreat the surface esker deposits
would be uncovered and proglacial gravels deposited. The ice front must have
been retreating slowly at this time as a thick gravel unit was built up. This
situation is reflected in the palaeocurrent directions where the unit of cross
stratification only differs by 199 from the average esker trend, whereas the
upper gravels depart by 46° from this trend because of the lack of ice control.
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e.g. to the Windy Rigg Conglomerate. At present the Roddam Dene Conglomerate
is almost in contact with the granite outcrop and it is quite conceivable that it
once overlapped onto the granite.

The rise of land from the upper edge of this conglomerate is steep,
particularly so above about 1,300 feet (400 m). Below that break of slope
features of the granite surface suggest that, at least locally, there has been little
erosional inroad into the roof of the granite. It is thus possible that the rise from
the conglomerate up to about 1,300 feet (400 m) approximates both to the
sub-Carboniferous surface and to the roof of the granite. Consequently the
steeper higher slope to Dunsmoor and Hedgehope cannot easily be explained,
apart from the minor Pleistocene forms, as a later erosional form. In general
outline it too may be a Palaeozoic feature, but it does not follow that all facets
of the highest hills are so old.

Making minimal allowance for later eastward downtilting of the Cheviots
but not allowing for the unknown depth to the base of the volcano in the north
and east, the likely magnitude of relief of the extinct volcano when it started to
be buried would be very simiiar to its present size.

The general conclusion is that, except for the faulted margins and changes
in attitude determined by later earth-movements, the general bulk and extent of
the present igneous massif was determined in Palaeozoic times. The selected
evidence which has led to this viewpoint can be supplemented from several
other places on the southern margin of the hills e.g. near Alwinton and Ainham.

The Upper Palaeozoic sediment cover

The sedimentary rocks in contact with the igneous outcrop are of Upper
Devonian and of Lower Carboniferous age. Among the oldest of these are the
conglomerates that tell of high-energy conditions and the initially-local derivation
of contained pebbles. It has been noted that the granite was revealed at this time
but that the general form of its roof remains. Subsidence to prevailing base-levels,
or burial by younger rocks, or both would account for limited erosion and for
preservation of the granite. Both appear to have occurred. Though earliest
sediments were coarse and local most of the contact between igneous outcrop
and its cover involves sediments which accumulated in near-horizontal sheets at
or near sea-level and had a northern or northeastern origin Sediments from the
Cheviots themselves became much subordinated to far-travelled detritus This is
so even at the highest points where the overlapping sediments have survived.

It appears that Tournaisian sediments overstepped the Upper Devonian on
the flanks of the hills. The general inference is that the subsidence of the old
volcano allowed rapid burial. Palaeozoic relief soon ceased to act as a barrier to
sediment movement and the whole mass was overwhelmed. The combination of
rapid subsidence and rapid deposition allowed the relief developed on the
igneous rocks to be preserved beneath its cover rather than reduced by sustained
sub-aerial erosion. Before the lavas could be re-fashioned their cover had to be
removed.
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EXCURSION NOTES

EXCURSION TO THE BLINDCRAKE AREA, COCKERMOUTH
Director: T. Shipp, B.Sc.

Saturday, 19th June 1971
Discussion of the Geology of the Blindcrake area

The Lower Carboniferous. commenced in the Cockermouth area with sub-aerial
outpourings of basaltic lava over a land area of low relief thinly veneered with reddened
conglomeratic material, possibly indicating hot arid terrestrial conditions. These ‘‘basement
beds”, which are certainly of Carboniferous age and quite distinct from the much thicker
conglomerates of Mell Fell to the north east of the Lake District, underly much of the
Lower Carboniferous south east facing escarpment which forms the northern side of the
Derwent valley between Cockermouth and the village of Sunderland.

That the Cockermouth Lavas were quietly poured out on a land surface is shown by
the fact that several flows each have vesicular tops and bottoms and fine-grained, almost
doleritic centres in places, an absence of pyroclastic material, but some occurrence of
scoriae, and local development of reddened earthy material or ‘bole’ showing contempor-
aneous sub-aerial weathering.

There followed a quiet submergence of the land surface below the transgressing
Lower Carboniferous sea in S, times. There was probably a ridge of higher ground from the
Lake District to the Isle of Man areas separating a westward extension of the Northumbrian
Trough from more open sea to the south, and this is reflected by the Carboniferous
Limestone of the Cockermouth area having more affinity with that of the Alston Block in
the Northern Pennines than with those of the Egremont and Furness areas to the south. The
quietness of the marine transgression in the area is shown by the absence at the base of
high energy grainstones formed of granular material from which the finer fragments had
been sifted away by violent wave and current action. In fact the series of beds exposed in
Ghyll Beck, Blindcrake, are described by Edmonds and Shackleton as being deposited in a
‘lagoon phase’ and by Stabbins as representing deposition in a ‘(protected) shallow subtidal’
environment. The first 20 metres or so of deposits are of calcareous silty or sandy shale,
largely unfossiliferous, but containing in places fossilised ostracods (small crustaceans) and
modiola {(mussel-like lamellibranchs) indicating quite shallow water deposition adjacent to a
land area of low relief. Eventually, after a brief re-emergence of the sea bed, deeper, clearer
open-sea conditions resulted in the formation of relatively pure massive limestone (7th
Limestone) containing fossils representative of an open marine regime. However, conditions
were not entirely stable and a series of adjustments of surface level led to repeated
shallowings and deepenings of the sea resulting in the alternations of sandstones and shales
with limestones sometimes showing eroded, often potholed surfaces so familiar in the West
Cumberland limestones, and to be seen developing at the present day on lime-mudflats in
the Caribbean.

From the Cockermouth area eastwards towards the Pennines there was the added
establishment of swampy forests similar in physical conditions, if not in plant species, to
present-day mangrove swamps. Inundation of these Carboniferous swamp forests has led
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CUMBERLAND GEOLOGICAL SOCIETY
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDING 1 JANUARY 1972

1970 EXPENDITURE 1971
£ £
{95) Stationery, materials, membership cards etc. 7.08
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Lake District Naturalists’ Trust Ltd. 1.05
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(91) Subscriptions:

Arrears:
2 Full Members .. 1.00
1971 — 156 Full Members .. 78 .00
34 Associates .. 850
8 Institutions . 400
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Duplscator (cost price £50, less depremation)
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in every particular.
30th January, 1972
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CUMBERLAND GEOLOGICAL SOCIETY
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