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Fig.1 MAP OF LOCALITIES

and the modifications necessary to the earlier ones is shown in
Table 1.

The four localities examined (Fig.1), were Meathop Quarry,
(Grid Ref. 432.792); Mouzell Quarry (231.754); Marton Quarry
(243.769)* and Skelwith Hill (332.810). The beds at each locality
were logged and samples taken for thin section examination.

* Note: An explanation of the two names 'Marton' and 'Martin' is
pertinent. Reference to the 'Early Iron Industry of Furness and
District' by Alfred Fell (Frank Cass & Co. Ltd. 1968) gives the
original name of the village as 'Merton'. Over the past 500
years this has changed to Marton or Martin and both these names
can be seen on sign posts around the vicinity of the village.
Dunham and Rose chose to call the limestone after the more modern
name, hence Martin Limestone, whilst the Ordnance Survey maps use
Marton. Therefore it seemed prudent to use both names in this
paper, 'Marton' for the locality, and 'Martin' for the limestone.






SKELWITH HILL

MARTON QUARRY

R J
N g B!
> ﬁng |
] ' ted ¢ |
v EX M s (e} 1
Tt T
““_Il [EE] v
MT i [“iw Fﬁ .
@ dpo g o
1 vt
- £ O L%DUD O
— . v Y : ¥ T
N - ’ V| 0 Q
SRR =\ i o
DAY [y -
Y i HH R N ===\ i 83853
N T 1 T T Limi T e N \ : T
- 3 - w I o a O < E EE E hﬁh/h x .

~Fm=T]

o526 1

T










































Surv.Gt.Br

A NEW ASSESSMENT OF THE STRATIGRAPHY
OF THE SKIDDAW GROUP ALONG THE NORTHERN EDGE

OF THE MAIN SKIDDAW INLIER

D. E. Jackson

SUMMARY

The grits of Watch Hill and Great Cockup are
shown to belong to the widely accepted Loweswater
Plags and are confidently dated as of deflexus age
(early Arenig). Only three formations are
recognised, namely: Kirk Stile Slates (conformable
with the overlying volcanics), Loweswater Flags and
Hope Beck Slates (base not seen). The Sunderland
Slates are synonymous with Kirk Stile Slates and
therefore the term is suppressed.

A new fauna characterised by multiramous
dichograptids and Didymograptus protobalticus is
documented from the Uldale Fells. This fauna is
thought to be slightly older than the deflexus Zone
developed in the Lorton area and therefore the old-
est known occurrence of graptolites in the Skiddaw
Group.

1. INTRODUCTION

"In truth, no one can collect in this region
without doing some good; for the Skiddaw
Slates is the metropolis of the Graptolites"

Salter 1863, p.140

The number of mappable units within the Skiddaw Group and
their stratigraphical position have been contentious for more
than a hundred years. Anyone familiar with the literature will
note that the only common ground between published accounts is
that the lower arenaceous Loweswater Flags are overlain by
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the > 95% level. S.E.M. analysis and thin-section studies confirm
the severe weathering.

Profile development and pedogenic features within the
weathered beds are seen at site N. At Laddray Wood (3475.2628)
(Fig. 1) pedogenesis has affected a partially weathered lower till.
The till is rubified and contains a weakly developed argillic
horizon. Rubification is regarded as being indicative of humid,
warm temperate conditions such as are not found in Britain today
(Birkeland, 1974, Rose and Allen, 1977). Colouration of a redder
hue than 5YR, such as occurs at this site on ferri-argillic channel
linings, chambers and fissures, is due to haematite in the soil.
This mineral is absent from soils formed recently under a humid
temperate climate and is usually associated with warmer climatic
regimes (Schwertmann and Taylor, 1977). Climatic inferences from
the pedogenic features in the Laddray Wood palaeosol are in accord
with the observed depth and severity of the weathering at the other
sites in the area and with the conclusions from the S.E.M.
analysis. It is clear that the weathering of these beds occurred
in situ as soil profiles and friable stones could not be
transported without disruption.

At site D and at Caral Gully the sequence is completed by
unweathered glacigenic sediments which have not been described in
detail in this account, but serve as a contrast to the underlying
beds and as a valuable stratigraphic marker.

4. THE AGE OF THE DEPOSITS

The terrace gravels at site E represent the extremely coarse
outwash from the Younger Dryas corrie glacier at Wolf Crags.
Unweathered till and associated sands, gravels and laminated
sediments are part of a widespread glacigenic sequence related to
the Late Devensian glaciation of the area (Evans and Arthurton,
1973). The weathering of the underlying beds relates to a
prolonged period, or periods, of warm, humid temperate conditiomns.
It is suggested that the evidence available from these sites,
particularly that relating to the development of soil profiles,
indicates that the weathering could only have occurred during
climatic conditions of an interglacial character. On strati-
graphic grounds this is considered most likely to have been the
Ipswichian interglacial. This implies, in terms of the currently
accepted British stratigraphical sequence, that the basal weathered
till is most likely to be Wolstonian (Mitchell et al., 1973). The
deposits seem to have been preserved as a result of irregularities
in the underlying bedrock. Deposits of comparable age or character
have not previously been described from North West England though
till of this age has been reported in Lincolnshire (Madgett & Catt,
1978) and palaeosols of comparable stratigraphic significance have
been recorded only in East Anglia (Rose and Allen).
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in Rom Side Beck (956.562 - 958.562). In contrast to the lower
shales, these are non-calcareous and unfossiliferous, and iron-
stone nodules feature at intervals. A lenticular sandstone bed
was noted, probably of turbidite origin, and upwards through the
sequence micaceous and sandy laminae become increasingly common.
The onset of thin beds of sandstone (958.562) mark the base of the
Pendle Grit Group. Debris from a small quarry just upstream from
this locality comprised fine sandstones, commonly micaceous, with
ripple marks, groove-casts, and load-casts. These also include
mudstone flakes and plant fragments.

From Rom Side Beck the party headed uphill towards Sharp Haw
crossing rib-features formed by sandstones within the Pendle Grit
Group dipping ENE at 15°-20°. A reddened coarse-grained pebbly
sandstone, probably the Grassington Grit forms the cap of Sharp
Haw and this was seen to lie on the Pendle sediments with marked
angular unconformity on the north west side of the summit, The
reddening which has affected the summit sandstone was probably
imparted through deep weathering during the Permo-Triassic period.

Lunch was taken on the south side of Sharp Haw sheltered from
the strong wind. This vantage point gave a panoramic view over
the village of Gargrave.

After lunch the party headed northwards to visit further
outliers of low-dipping reddened coarse-grained pebbly sandstone
(?Grassington Grit), including Rough Haw (963.559), and two
unnamed hills to the north where (e.g. 961.564) the angular
unconformable relationship was once again clearly displayed. At
Grid Ref. 963.567, a lower leaf of the outlying sandstone thins
abruptly from about 25m to less than 5m over an underlying steeply
inclined rib of Pendle sandstone.

The existence of the angular unconformity within the
Pendleian sediments of Flasby Fell marks an important tectonic
event in this part of the Craven Basin during the Eq, sub-zone and
it seems probable that such an event corresponds to the period of
uplift and erosion which affected much of the Askrigg Block to the
north prior to the deposition of the Grassington Grit.

To end the day Mr. Arthurton described some features of the
view towards Rylstone and Cracoe from a viewpoint (961.569) on the
north side of Flasby Fell. These include Swinden Knoll, one of
the Asbian reef knolls of Cracoe now being actively quarried, and
the fine scarp feature of the Grassington Grit forming Rylstone
Fell. The party returned to the cars having enjoyed another full
day. Mr. T. Shipp expressed the gratitude of the party to the
leaders for their clear explanations and expert knowledge of the
area. He also mentioned that on neither day, at the leader's
request did members carry hammers, yet it must surely be
significant that this did nothing to spoil the enjoyment of the
weekend's geology.
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OTHER EXCURSIONS

23rd April, 1977

1st October, 1977

11th March, 1978

5th April, 1978
30th July, 1978

23rd September, 1978

Borrowdale Volcanics on Stonethwaite Fell.
Leaders: Miss D.Slater and Mr.T.Shipp.

The Skiddaw-Borrowdales Junction. Grange-in-
Borrowdale. Leader Dr.¥.Moseley,

(see note on page 74).

Opencast Coal Mining, Low Close near
Broughton Moor. Leader: Mr.E.Lawrence.

Force Crag Mine, Braithwaite.

Devensian Deposits on Threlkeld Common.
Leader: Mr.J.Boardman.

The Skiddaw Group at the Northern Edge of the
Lake District Anticlinorium. Leader:
Dr.D.Jackson.

SHORT EVENING EXCURSIONS

27th April, 1977

11th May, 1977
25th May, 1977
22nd June, 1977
29th June, 1977
6th July, 1977
26th April, 1978

10th May, 1978

24th May, 1978
14th June, 1978

28th June, 1978

The Coal Measures on Harrington Shore.
Leader: Miss D.Slater. (Expedition modified
as a result of very bad weather conditions).

Coal Measure Fossils at Whitehaven Brickworks.
Leader: Mr.T.Shipp.

Carboniferous Rocks of Whitehaven Shore.
Leader: Mr.S.H.Gate.

Marron Bridge - Civil Engineering Geology on
the A66 Trunk Road. Leader: Dr.F.J.Cockersole.

Skiddaw Series - Loweswater Flags, Fangs Brow.
Leader: Miss D.Slater.

Drilling for Haematite, Egremont area.
Leader: Mr.E.H.Shackleton.

Upper Carboniferous Sedimentation, Middle
Gill, near Distington. Leader: Mr.G.Rudd.

Lower Carboniferous Faulted Outlier at
Mousegill, Wilton, near Egremont. Leader:
Mr.E.H.Shackleton.

0ld Iron-ore workings at Frizington.
Leaders: Mr.M.B.Dodd and Mr.L.Davies.

Opencast Coal Mining, Outgang near
Branthwaite. Leader: Mr.E.Lawrence.

Junction between Granophyre and Borrowdale
Volcanics in Wasdale. Leader: Miss D.Slater.
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Ordovician era. A continent comprising Scotland, Norway and
Greenland was separated from a block containing parts of U.S.A.,
England and other European countries by the 2000 kilometre wide
proto-Atlantic Ocean. Recently this has been more appropriately
renamed 'Iapetus' to emphasise the fact that the present day
Atlantic is an entirely separate entity which did not open up until
the Mesozoic.

The Iapetus was perhaps more comparable with the Pacific in
that it had a mid-Oceanic spreading axis with subduction zones
beneath both continents so that the Lake District at that time was
placed on the southern margin and could be compared with a section
of the present day Andean mountain range.

The Skiddaw Slates were deep basin mudstones and turbidite
deposits moving down the continental slope into the adjacent
oceanic trench. The vulcanism associated with subduction gave
rise firstly to the Eycott Group and continued somewhat later with
the main Borrowdale Volcanic Series. There is geochemical support
for this interpretation in that the Eycott lavas are basaltic with
tholeiitic affinities and differ from the calc-alkaline andesites
of the Borrowdales. A progressive increase in alkalinity away
from the destructive margin is noted if the Welsh volcanics are
included. Again present day parallels can be noted in the Andes
and the North American Cascades.

The closure of the Iapetus occurred during late Ordovician and
Silurian times. As the gulf narrowed varying marine environments
were brought about. For example, the B.V.S. shows evidence of
both sub-aerial and sub-aqueous deposition such as might have
occurred in an island arc situation. The Coniston limestone
indicates an episode of shelf seas deposition while the main body
of Silurian rocks in the southern Lake District accumulated in what
must have been a temporary return to deep sea conditions.

These events provide a logical explanation of many previously
ill-understood observations. For example the fossil record shows
evidence of faunal provinces initially quite separate but later
becoming mixed and then fusing into a single entity as the Iapetus
no longer constituted a barrier.

In late Silurian times the two continents finally collided and
fused giving rise to the Caledonian orogeny of Himalayan
proportions which had such a marked effect on the structures and
textures of our local rocks.

Dr. Moseley went on to describe how the tectonic history could
be unravelled from close study of Lake District rocks to reveal
polyphase folding; the effect of which varied greatly with the
degree of competence of the different rock types and strata. The
speaker spent some time in describing with the help of splendid
slides the great variety that we are familiar with in the
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THE HISTORY OF HAEMATITE MINING IN WEST CUMBRIA

Mr.C.F.D.Johnston

A meeting of the Society was held on 2nd November, 1977, at
the Whitehaven branch of the College at which Mr. Frank Johnston,
the Agent of the Beckermet Mine, spoke about past and present
aspects of haematite mining in the area.

The speaker began by referring to the beginnings of iron ore
mining on the lands of the Abbey of St. Bees. His comments as a
mining engineer on the early techniques involving, for the most
part, the use of wooden tools, helped us as amateurs to appreciate
more fully the difficulties and limitations of the mediaeval
pioneers. By the nineteenth century however, large numbers of men
were employed underground and extensive 'sops' were worked. The
lecturer illustrated the conditions of work at that time by means
of slides made from old black and white photographs taken in the
workings of the Cleator Moor and Frizington mines.

The main theme of the talk, however, was present-day mining
activities at Beckermet. Graphic descriptions of the difficulties
encountered in re-opening the Florence workings and of exploration
towards Calderbridge were especially interesting to the members.
Colour slides taken underground were of high quality and held the
attention of the audience, especially those of 'vugs' in the roof
of galleries in the Florence mine currently being 'robbed’'.

Samples brought by Mr. Johnston and his colleague Mr.Clements,
the Mine Surveyor, were inspected with interest by members as they
included several varieties of barytes and specularite, besides the
more usual calcites, dolomites and quartz which demonstrated the
considerable differences in the mineral assemblages of the ore
bodies worked near the Beckermet and Florence shafts.

In reply to questions Mr. Johnston explained how National Park
regulations were preventing the development of fairly extensive
recently proven deposits and he discussed how the British Steels
Corporation hope to gain access to the considerable ore bodies
known to exist between Egremont and the St. Bees valley.

A sincere vote of thanks was accorded to both Mr. Johnston and
Mr. Clements for a fascinating insight into the mining of the
haematite deposits which are almost the geological trade mark of
West Cumbria.
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exploration. He had gained experience all over the globe and had
worked on the original 0il Survey of Great Britain.

The speaker began by describing the exploration of the North
Sea. The similarities between the geological strata on both sides
of the Chamnel, together with the occurrence of natural gas in
small quantities in Britain, but in much greater amounts at
Groningen in Holland had led to the suspicion that significant
hydrocarbon reservoir rocks might be present beneath the North Sea
basin.,

In the 1950's agreement was reached by the nations bordering
the North Sea on defining the areas of sovereignty and this cleared
the way for systematic exploration. Sir Peter went on to review
the methods used. Firstly generalised submarine gravity surveys
revealed 'lows' which were shown to coincide with salt basins in
the Permian.

In view of the extensive salt deposits in North Germany it was
not unexpected to find two such large basins in the southern North
Sea.

Next aerial magnetic surveys served to show areas where the
crystalline basement was at relatively shallow depth and in this
way a broad picture of the structures beneath the North Sea was
built up. This picture was then refined mainly by ship-borne
seismic reflection profiles. The seismograms were enhanced by
computer processing and by these means the details of fault
structures and salt pillars and flows were discovered. The way
was now clear for the exploratory drilling of possible hydrocarbon-
containing structural traps.

In the southern North Sea porous and pervious Permian desert
sands, especially the Rotliegendes formation, were reservoirs for
natural gas accumulations derived from the coal measures in the
underlying Carboniferous. The reservoir rocks were sealed by the
overlying impervious Zechstein salt.

To the north the sea depths were greater, 400 - 600 feet as
compared with less than 100 feet in the southern North Sea. This
made exploratory drilling much more of a technical problem
involving the use of floating rigs. In these more northerly
areas the pattern of salt pillars and flows together with fault
structures provided traps in which oil rather than gas predomin-
ated. A great thickness of Tertiary rocks was present and on a
world wide basis these are the chief oil-bearing strata.
Alternations of pervious and impervious sediments provided the
environment in which hydrocarbons could be contained. Initially
the results were not promising but Sir Peter retailed how
persistent drilling of exploratory boreholes led to the discovery
of the Ekofisk, Forties and Frigg fields, followed by many others
whose names have passed into common parlance. The deepest
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18th ANNUAL GENERAL MEETING

The eighteer:th Annual General Meeting was held on 14th February,
1979, at the West Cumbria College or Science and Technology, Workington,
under the chairmanship of the President, Mr.E.H.Shackleton.

GENERAL SECRETARY'S REPORT

Membership.

During 1978 membership numbers maintained their slight upward drift.
By the end of the year the Society had the following numbers and
categories of members. (Those joining in 1978 shown in brackets).

Ordinary 162 (71
Husband and Wife joint 24x2 (2x2)
Associate 30 (9)
Institutional 12 (1)

The total number of members, in all categories, has risen from 241
to 252, a net increase of 11 over the year. Eight members have resigned
or allowed their membership to lapse, and two have died. It is with
sadness that I report the deaths during the year of Bob Hewitt and
Frederick Rothwell. Bob did sterling work as Excursions Secretary in
the Society's early years, whilst Wing Commander Rothwell, after retiring
to Portinscale was a staunch attender at meetings until illness overtook
him.

There has been little change in the number of members paying by
banker's order (82) and making payments under deed of covenant (74), but
the Society is still able to recover over £50 from the Inland Revenue,
making a useful contribution to its general funds. Once again the
Society is indebted to those members and others who have helped to
minimise its postal bill by delivering circulars to neighbouring members
and enclosing stamped addressed envelopes with letters requiring a reply.

Meetings

There have been six indoor meetings during the year.

1. The Annual General Meeting held on February 15th, 1978 at
the West Cumbria College, Whitehaven. This was followed
by a Members' Evening, with exhibits, photographs and
colour slides. 19 members and 2 visitors attended.

2. A lecture 'The Deep Structure of Northern England' was
given by Professor M.H.P.Bott at the Derwent Centre,
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Cockermouth on March 22nd., 1978. 31 members and 9
visitors attended.

3, A lecture 'The History and Exploitation of Potash in
Northern England' was given by Mr.P.J.Woods of Cleveland
Potash, at the West Cumbria College, Whitehaven on
October 4th, 1978. 22 members and 4 visitors attended.

4. A lecture on 'The Background of Dinosaurs and other
Fossil Vertebrates' was given by Dr.D.H.Rayner at the
Derwent Centre, Cockermouth on November 8th, 1978. 35
members and 5 visitors attended.

5. A lecture 'Some observations on Modern Glaciers' by Dr.
H.Lister at West Cumbria College, Workington on December
6th, 1978. 20 members and 6 visitors attended.

6. Films: 'The Earth Beneath the Sea', 'History Layer by
Layer' and 'Beneath the North Sea' at the West Cumbria
College, Workington on January 17th, 1979. %32 members
and 6 visitors attended.

Attendances at these meetings have averaged 32 per meeting during
1978 as compared with 38 in 1977.

The Annual Dinner was held at Hundith Hill Hotel, Loxrton Vale,
Cockermouth on April 14th, 1978. The Guest of Honour was Dr. Winifred
Tutin (Pemington) who spoke of her work in palynology. We are also
indebted for the success of this function to Mr. and Mrs. Hayton and
their staff, to the President and the Bennett brothers for table
decorations, and to Mr.Dodd for organising the event.

Council has met on five occasions, and enjoyed the hospitality of
Messrs. Dodd, Cockersole and Shipp. The Editorial Sub-Committee has met
once.

Publicity for Society functions has been freely given by Radio
Carlisle, The Times and Star, Cumbria Tourist Board and 'Copeland Diary'.
The Society reciprocates publicity with The Geological Society, The
Geologists' Association, The Yorkshire Geological Society, The Liverpool
Geological Society, The Westmorland Geological Society and the Eden Field
Club. In addition, our Members who wish to attend functions of any of
these Societies are able to do so freely by prior arrangement with the
respective secretaries.

Conclusions.

Once again, this has been a satisfactory year, with a programme of
events that appears to have been well received by Members. May I
extend by thanks to fellow Officers, Council Members and others who have
contributed tu the progress of the Society in 1978.

T. SHIPP
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RECENT GEOLOGICAL PUBLICATIONS ON THE LAKE DISTRICT

GEOLOGY OF CUMBRIA, by R.V.Davies. Published by Dalesman Books. 80 pp.
£0.80.

GEOLOGY EXPLAINED IN THE LAKE DISTRICT, by Robert Prosser. Published by
David & Charles, 1977. 189 pp. £4.95.

THE GEOLOGY OF THE LAKE DISTRICT, Edited by F.Moseley. Occasional
Publications No.3 of the Yorkshire Geological Society, 1978.
284. pp.  £6.50.

THE CUMBERLAND GEOLOGICAL SOCIETY LIBRARY

The Society's Library is housed in the Whitehaven Branch of the
Cumbria County Library.

A comprehensive catalogue (price 25p) may be obtained from the
Society's Librarian, Mr.M.F.Burton, 47 Whinlatter Road, Mirehouse,
Whitehaven, Cumbria, to whom all requests for the loan of books and
publications should be addressed.

The facilities of the library are available to members only, and
postal charges must be met by borrowers.

MATERIAL FOR PUBLICATION

Manuscripts should be addressed to the Editor. The mate ial should
be typed, with double spacing, on quarto paper or larger, lea' ing wide
margins, and should not normally exceed 5,000 words.

Line drawings should be in Indian ink on good quality paper,
preferably not tracing paper. Photographs should be of excellent
definition.

In selecting photographs and in preparing line drawings it should be
borne in mind that considerable reduction may be required to fit the
printed page and details and lettering should be of a size to allow this.
The Editor reserves the right to revise drawings where necessary in order
to achieve some measure of uniformity.

ERRATUM

On pages 244 and 245 of Volume 3% (part 4), the captions of Plates
1 and 2 should be reversed.
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