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It has become increasingly apparent that this junction is an
exceedingly difficult one to interpret, even when it is completely
exposed. During the recent Geologists' Association excursion to
the northern Lake District (Mitchell et al., 1972), the principal
protagonists were assembled together in front of critical exposures
and even after prolonged discussion during which every inch of rock
was examined, there was still no general agreement on the structural
relations. It will be understood, therefore, that this account,
which includes descriptions of several previously unrecorded
exposures of the junction, represents mostly the 'objective' views
of the writer. Other people's 'objective' views may conceivably
differ. Some details of a number of localities will now be
examined, hopefully in such a way that readers can, if they wish,
check the observations themselves.

(B) JUNCTION LOCALITIES

1. HIGH STILE, BUTTERMERE (17.15 to 18.14) Clark (1964),
Simpson (1967) and unpublished Birmingham University reports by
K. Smith (1972) and D.T.Aldiss (1974).

The junction between the Skiddaw Slates and Borrowdale
Volcanics runs near to the foot of the steep crags which extend
from Bleaberry Tarn to High Crag {Fig. 2), but it is generally
concealed by aprons of volcanic scree and morainic mounds. There
are, however, three localities where the junction can be
inspected, as follows:-

1a High Stile (170 152). This is a mediocre exposure with no
sharp dividing line between the Skiddaw Slates and Borrowdale
Volcanics. Clark (op.cit.) suggested a fault since he
thought 1000 feet of volcanic rocks were missing, but Aldiss
believed it to be a minor unconformity.

1b High Stile (173 151). The junction here is marked by a
thin conglomerate composed of volcanic pebbles which rest on
cleaved 'mudstone'. The conglomerate is followed by
andesitic lava with some tuff. The presence of volcanic
pebbles indicates that the beginning of the volcanic episode
must have been at an earlier time whilst the rapidly changing
inclination of the junction led Smith to suggest that there
was a valley in the Skiddaw Slates and that this governed the
flow of the first lavas to cover the area.

1c High Crag (182 146). The junction is marked by a thin
conglomerate of banded mudstone pebbles, in a well-cleaved
matrix, which may or may not have been contemporaneous with
1b. There is amygdaloidal andesite above this horizon and
normal Skiddaw Slates not far below it. Clark (1964)
thought it was a tectonic conglomerate indicating a thrust
plane, but Simpson (1967), whilst not referring to the
conglomerate, suggested that there was a major unconformity
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Fig. 1. Map of the northem Lake District to show the approximate positions of the localities described.
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here, with many thousands of feet of Skiddaw Slate cut out.
Both Smith and Aldiss also suggested an unconformity, but
noted that the cleavage in the Skiddaw Slates was sub-parallel
to that of the volcanics, whilst there was no cleavage in the
pebbles of striped mudstone in the conglomerate. This
suggested a 'non-orogenic' unconformity, that is, there was no
pre-volcanic cleavage or metamorphic effects.

2.  WARNSCALE BOTTOM, BUTTERMERE (20.13) From the unpublished field
maps & notes of F.Moseley and B.W.Bull (Birmingham University).

There are two adjacent exposures in this area illustrated by
figures 2 and 3.

The Warnscale Beck locality (2B, 201 135) has been examined in
detail by the author, and provides a continuous section across the
Junction. Starting downstream the Skiddaw Slates immediately pose
a number of problems, particularly for those inexperienced in this
type of geology. They are banded with pale silty layers in dark
pelite. The cleavage is moderately strong, visibly axial planar to
small folds, but often sub-parallel or parallel to the silty
laminae. Along the stream bottom the slates are highly smoothed
and the bedding is beautifully seen, but this type of erosion
completely fails to reveal the cleavage. On the stream banks weath-
ering has clearly picked out the cleavage, but the bedding is now
almost completely concealed. This perplexing situation can only be
resolved by careful study, and it is necessary to break small
(oriented) cleavage fragments and examine them carefully using a
hand lens. The silty laminae can then be seen. When the details
are worked out it becomes quite clear that the Skiddaw Slates are
tightly folded as far as the Jjunction, and that these folds are
abruptly truncated by a sharp 'joint' plane inclined 609SE (Fig. 4).
This exposure was first cleared by Barry Webb and must be regarded
as a fault. Continuing upstream there is a massive flow jointed
andesite which dips steadily to the SE and is completely unfolded.

Black Beck (2A, 199 155) shows a 20m exposure across the junct-
ion but the contact is not so clear. The bedding in the slate is
discordant to the junction, which does not appear to be faulted
(Bull, 1974). Bull also noticed that there were slate blocks near
the base of the Borrowdale lavas, and that the cleavage in them was
parallel to that in the underlying Skiddaw Slates (609/120°), once
again suggesting an unconformity, but not one of orogenic
proportions.

3. FLEETWITH EDGE (202 144). Unpublished Birmingham University
report by B.W.Bull (1974).

Immediately above the junction there is an andesitic flow
breccia which contains uncleaved blocks of Skiddaw mudstone. The
slates below the junction have steeper dips than the volcanics.

4. DALE HEAD (221 155). R.G.J.Strens, unpublished Ph.D. thesis,
Nottingham University; E.B.Daniels, unpublished report, Birmingham
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University, and field notes by F. Moseley.

To the north of Dale Head a wedge of Borrowdale Volcanics
penetrates into the Skiddaw Slates (Fig. 4). The actual contact
is only exposed on the SE side. where Skiddaw Slates rest on a
planar surface of volcanics which dip 50° to 110°T. Although
Strens suggested a normal fault, it seems more reasonable to
interpret this outcrop as a thrust slice of volcanics emplaced
during the Caledonian orogeny, when the difference in competence
between the two groups resulted in vigorous disharmonic relations.

5. NEWLANDS BECK (230 158). Jeans (1972).

In the upper reaches of Newlands Beck, Borrowdale Volcanics,
dipping 30° to the SE, rest on vertical Skiddaw Slates which strike
north-south (Fig. 4). Although there is a one metre gap of no
exposure at the actual junction there can be little doubt that
there is an uncounformable relationship at this point, and that
north-south folding preceded the deposition of the volcanics.

There is no cleavage associated with this folding, however, which,
like some of the exposures already mentioned, suggests that the

unconformity is not of orogenic proportions. The one cleavage in
the area trends ENE and is common to both the slates and the
volcanics. It is therefore to be regarded as an end-Silurian
structure.

6. EEL CRAGS, NEWLANDS (23.16). From an unpublished Birmingham
University report by J.M.Chaytor (1975) and notes by F. Moseley.

At the base of Eel Crags the junction between the Skiddaw
Slates and Borrowdale Volcanics is marked by a long line of scree,
but it is exposed at two points (Fig. 4 and Plate 1).

At the base of Eel Crags below High Spy (6A 2%1 162) there
is an apparently conformable passage between slates and volcanics
(Fig. 4, inset) rather like that of locality 7B (below). The
exposures are along a prominent gully which rises up the steep
crags to the east and is in fact the line of a mineral vein.
Pelite altermates with tuffaceous pelite and tuff, whilst the
cleavage and bedding in the pelite and in the overlying volcanics
has the same orientation.

SE of Castlenook (6B 232 168) the junction is marked by a
thin conglomerate similar to that of locality 1c. It contains
mudstone pebbles with disoriented bedding but no cleavage.

7. HOLLOWS AND BLEA CRAG, BORROWDALE (24.17). Soper (1970),
Helm and Roberts (1971), Mitchell et al. (1972) and unpublished
Birmingham University report by P.J.F.Jeans (1970).

The Scarbrow Wood localities near Hollows Farm (74, 248 170)
have long been regarded as classic exposures of the Skiddaw Slate-
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but it has not been visited by the author, and there does not
appear to be any modern report of it in print.

9.  CAUSEWAY FOOT (290 220). Wadge (1972).

The exposure is a small one in the stream bed close to the
main road and it was claimed by Wadge that there is a conglomerate

resting unconformably on Skiddaw Slates. This interpretation may
be correct, but the exposure is such a poor one that this author is
hesitant in completely accepting it. .

10. LOW RIGG (301 222). Wadge (1972).

This is a well known exposure of conglomerate, which occurs at
the base of the High Rigg volcanic succession. It is principally
composed of volcanic pebbles, with some mudstone pebbles showing no
evidence of pre-volcanic cleavage. The actual junction with
older rocks is not exposed, but there are outcrops of St.John's
Microgranite and Skiddaw Slates within a few tens of metres.
Detailed mapping seems (to this author) to leave no doubt that the
Junction is faulted at this locality, although Wadge suggests an
unconformity (see Mitchell et al., 1972; Wadge, 1972; Moseley, 1972
(in discussion with Wadge), and Moseley, 1975).

11. WANTHWAITE CRAG (%26 227). Unpublished notes by F.Moseley.

Andesites and subsidiary tuffs dip gently across the steep
face of Wanthwaite Crag and even from a distance are clearly seen
to be truncated by a fault, inclined about 40° in a southerly
direction (Plate 3). Closer inspection reveals that the fault
plane is marked by a thin clay band and a zone of broken rock,
whilst the area to the north is composed of Skiddaw Slates, and
then of Threlkeld Microgranite, the former very much complicated by
tectonics, and partly concealed by landslip and scree.

12. MATTERDALE BECK (388 234). Wadge (1972) and Mitchell et al.
(1972).

There is a quite distinct unconformity at this locality,
described by Wadge and discussed in Mitchell et al. Gently
dipping conglomerate, with mudstone and volcanic pebbles, rests on
steeply dipping, folded, Skiddaw Slates which contain fossils of
the D. bifidus zone, a conclusion accepted by all of those on the
recent Geologists' Association excursion (Mitchell et al., 1972).
It was the explanation of detail which gave rise to controversy,
with Helm and Roberts (op.cit) taking the view that there was a
major orogenic unconformity, with at least one cleavage which
failed to penetrate the conglomerate and the overlying volcanics,
and Moseley and Soper claiming that the cleavage in the slates
passed through into the volcanics and was therefore later than
both, the implication in this latter case being that the
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unconformity was non-orogenic. The exposure is there for all to
see and to form their own conclusions.

13. GLENCOYNE PARK (%93.203% and 386.199). Moseley (1964).

In this region the Skiddaw Slates are separated from the
volcanics by a large high angle fault. The interest lies in beds
of tuff interbedded with the slates in exposures adjacent to the
fault (Moseley op.cit., p.128 and plate 7). The tuff bands are
up to 1 metre thick, and indicate a phase of vulcanicity during
deposition of the Skiddaw Slates. It is possible that they could
be related to the Eycott-Binsey vulcanicity (localities 19-21)
which is now believed to be earlier than the main Borrowdale
Volcanic episode (Downie and Soper, 1972), although it must be
noted that these tuffs are rather acidic, whereas the Eycott
volcanics are tholeiitic.

14. BIRK CRAG, ULLSWATER (432 217). Moseley (1964), Mitchell et
al. (1972).

This exposure, which is in a small disused quarry, was
interpreted by Moseley (op.cit) as a thrust junction between the

volcanics and Skiddaw Slates. Coarse and medium tuffs, strongly
cleaved, are to be seen above the thrust, and dip 30° to the north-
east. Careful inspection is necessary to determine dip in these

tuffs, and the occasional finer and medium grained interbeds have
to be located since there are close spaced joints making an angle
of 20 to 30° with the bedding which are easily confused with it.
The junction is marked by a thin clay layer inclined 38° to 220°,
and the upper metre of Skiddaw Slates is badly sheared and slicken-
sided, with the slickensiding sub-parallel to the dip of the

Junction. Below this there are pencil slates in which tight
folding was recorded by Helm and Roberts who claimed that the
junction was an unconformity (in Mitchell et al., 1972). For

further details the reader should consult the discussion in this
paper under the heading of the Gowbarrow Excursion.

15. AIK BECK, ULLSWATER (473 220).Green (1915) and Moseley (1960).

J.F.N.Green recorded this section as a conformable one, in
which coarse tuffs with Skiddaw Slate pebbles (his 'mottled tuffs')
rested with no discordance on Skiddaw Slates. The actual junction
is no longer exposed, although no doubt it could be excavated, but
there are certainly complications not suspected by Green. A major
north-easterly fault runs parallel to the junction effectively
separating the slates from the volcanics, but leaving a thin
'slice' of 'mottled tuff' on the north-west side of the fault in
contact with the slates. Not far below the junction the slates
are folded and cleaved in a complex manner, these structures not
being co-axial with the major structures in the volcanics (Moseley,
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1972, fig. ZC), and it would not be surprising if there was an
unconformity in this area.

16. SANDWICK (425 196). Moseley (1960).

The field relations to be seen in the stream at Sandwick are
not unlike those of Aik Beck (locality 15). There is certainly
a strong fault separating the main outcrop of slates and volcanics,
but the actual junction is not exposed. The lowest exposures of
the volcanics are coarse tuffs and lapilli tuffs with occasional
Skiddaw Slate pebbles (the Mottled Tuff of Green, 1915).

17. HUNGERHILL, BAMPTON (513 174). Nutt (1966) and Mitchell et
al. (1972).

The Skiddaw Slate-Borrowdale Volcanic junction in the
Haweswater area is apparently faulted over much of the outcrop,
although exposures are not good. In the Hungerhill area,
however, Nutt has referred to a minor unconformity which he
suggests was produced locally by vulcanicity with shifting centres.
Thick conglomerates above the unconformity contain both volcanic
and mudstone phenoclasts, the latter uncleaved, and are regarded as
intra~volcanic and strongly diachronous (see discussion to Wadge,

1972).

18. SWINDALE (517 137). Nutt (1966).

Nutt observes that Skiddaw Slates here rest on andesites, and
he interprets the outcrop in terms of a tectonic slice, perhaps
not unlike that of locality 4.

19. WHITEFIELD COTTAGE (238 348). Bastwood et al. (1968),
Downie and Soper (1 972).

The junction between the Skiddaw Slates and the Binsey
volcanics (Eycott Volcanic Group), forming part of the northern
volcanic outcrop of the Lake District is exposed in small quarries
north and east of Whitefield Cottage (Eastwood et al., p.66).
There seems to be little doubt that hereabouts there are inter-
bedded slates and volcanics in an exposed sequence more than 20m.
thick, and the two groups must be regarded as conformable. Downie
and Soper (1972) have examined the micro-fauna from the mudstone
interbeds and concluded that the sequence is of Llanvirn age.
They also suggest, however, that the Binsey-Eycott volcanics are
not part of the Borrowdale Volcanic episode, but represent an
earlier event, thus allowing for the possibility of a minor
unconformity between the Skiddaw Slates and the main Borrowdale
Volcanic sequence.

20. OVERWATER (259 355). Eastwood et al. (1968), Downie and
Soper i19725.
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Exposures in the reservoir spillway reveal a similar sequence
(with similar explanations) to those near Whitefield Cottage
(locality 19). There are undoubted volcanic/slate interbeds
which have yielded a Llanvirn micro-fauna (Downie and Soper cp.
cit.), and again there seems little doubt that a conformable
relationship exists here.

21. FAIRY KNOTT, EYCOTT HILL (383 305). Eastwood et al. (1968)
and Gate (1971).

A small exposure in the stream south of Fairy Knott was
described by Eastwood et al. It appears to show gradation from
tuff to tuffaceous shale (with some sandstone) and to slate, and
thus suggested a conformable relationship consistent with those
determined for the other outcrops of the Eycott Volcanic Group
(localities 19 and 20). However, it seems that the pelites are
no longer exposed at this locality (Gate, 1971).

(C) CONCLUSIONS

It is possible to account for the junction between the

Skiddaw Slates and the Borrowdale Volcanics by any one of four

mechanisms: -

(i) A conformable relationship with transitional interbeds of slate
(mudstone) and volcanics.

(ii) A major unconformity with the Skiddaw Slates subjected to a
major orogeny, including polyphase deformation and strong
cleavage formation, before the volcanic episode started.

(iii)Faulted contacts, which are high angle structures in some
areas, and low angle decollement thrusts in others.

The diversity of opinion will be evident from the foregoing
descriptions of localities, and it now remains to present a personal
opinion on the interpretation of the evidence.

It is beyond question that the junction is marked by faults for
considerable parts of its outcrop. Both high angle and low angle
structures are represented, the latter most likely to be decollement
structures related to the different competence of the two groups and
forming when both were folded during the Caledonian Orogeny.
Elsewhere the nature of the junction is controversial, but the
following sequence of events is suggested:

(1) Skiddaw turbidites formed as trough deposits on the SE margin
of the proto-Atlantic Ocean, with ocean floor spilitic pillow
lavas, and ophiolites associated with a south dipping Benioff
Zone further north in the Girvan-Ballantrae area of Ayrshire

(Jeans, 1973).

(2) The Binsey-Eycott volcanics of tholeiitic affinities extruded
towards the end of Skiddaw 'Slate! deposition during Llanvirn
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JOHN and JANE pits ceased working between 1930 and 1936, but
neither shaft was filled in. The modern aspect of the headgear
at these shafts is rather puzzling. From the information at hand
it would seem that the pits were both reorganized some time after
1900 because there is no mention of either pit in the list of
Harrington Collieries working during that year. By the lay-out of
the surface buildings JOHN pit appears to be the downcast and coal-
drawing shaft and JANE pit the upcast shaft. A third building in
close proximity suggests a screening plant at which the coal was
cleaned after being brought up JOHN pit.

Harrington Collieries, with the exception of Micklam No. 5 pit
were taken over from the United Steel Companies in January, 1947.

In 1951 the MICKLAM DAY DRIFT was brought into operation and
No. 5 shaft was filled in. With the exception of this drift the
mining in the Harrington Royalties came to an end in August, 1968,
with the closing down of No. 9 and No. 10 pits which remained open
only for a short time after that date to allow for salvage work to
be carried out.

THE LOCATION OF OLD PITS IN THE
WORKINGTON AREA

Workington rose to importance on the west coast of Cumberland
chiefly because of the export of coal. Of all the pits in the
territory to the south of the River Derwent and east of the coastal
railway, only one really interesting site remains - that of JANE
Pit (M.R. 995 277). This pit was sunk in 1843 by Henry Curwen
and later became a ventilating shaft for BUDDLE Pit.

The other large pits, LADY Pit and CHAPEL BANK Pit lie under
the United Steel Company's slag banks (986 288) while ISABELLA Pit
is within the present steelworks area.

There is no trace of HOPE Pit where the first local Watt
winding engine was set up by J.C.Curwen in 1783.

A list of the known pits in this area with their locations is
given below:-

NAME OF PIT DEPTH TO SEAM (FT.) LOCATION
1. Curwen Pit 108' to coal Tannery
(working in 1762)
2., John Pit 360" to Moorbanks Band Junction of John St.

and Jane St.
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AUTUMN WEEKEND FIELD MEETING IN THE APPLEBY AREA.

Director: I.C.Burgess B.Sc.

7th to 9th September, 1973.

There was a good attendance of members and friends for this weekend
excurcion and the weather was pleasantly warm and sunny. The director
was Mr.I.C.Burgess, Principal Geologist at the Leeds Office of the
Institute of Geological Sciences.

At 8.30 p.m. on Friday evening the 7th September an introductory
meeting was held in the Courtfield Hotel at Appleby. Mr.Burgess
explained that he had recently completed the re-mapping of the southern
half of the Cross Pell Inliert for the Institute and had also written
(with Mr.A.J.Wadge) a new Memoir® to accompany the map. The director
gave a general talk on the geology of the area describing it as a large-
scale fault breccia. He dealt in detail with the sequence of deposit-
ion from Ordovician to Triassic times and with the later glaciation.

On Saturday the 8th September the excursion began at 10.30 a.m. near
Bow Hall Farm (374 251). After a brief geological description of the
locality the party proceeded to Harthwaite Syke (378 248) to examine the
acid tuffs and volcanic sands in the beck. In the overlying Dufton
Shales of the Coniston Limestone Group in the bank, fossils of Lingula
were to be found in the 'Corona beds'. Downstream in later beds many
other fossils abound. Continuing up the lane to Peeping Hill a
prominent glacial overflow channel was noted to the south. In the quarry
on Dodd Hill the ash-flow tuffs of the Borrowdale Volcanic Group, derived
from 'nuées ardentes!, with their eutaxitic texture were examined. A
hundred yards uphill beyond a fault, Skiddaw Slates of Arenig age were
reached, and then the quartz pebble conglomerate that forms the base of
the Carboniferous sequence which is marked by a strong spring line.
After crossing the limestone succession the party sat down to lunch
looking down on High Cup Gill (725 250). The columnar structure of the
Whin Sill and the spring line at the bottom of the conglomerate were very
noticeable.

After lunch an o0ld quarry was visited lower down on the same side of
the High Cup Gill valley. Here the Skiddaw Slates of Arenig age show
tight folding and cleavages from two different periods and the pressure
has been great enough to make the rocks somewhat schistose. About
three hundred yards to the north-west an overflow channel had been eroded
along the line of a major fault. On the slope a lenticle of Melmerby
Scar limestone was examined. It is embedded in Skiddaw Slate having
been collected as the land moved up on one fault and was brought down
again by the next movement. Stud Gill was also found to be an overflow
channel. Finally the famous Kiesley exposure of the Coniston limestone
was reached (715 239). Trilobites and brachiopods were found in this
fossiliferous reef knoll. In the Kiesley quarry below, the relation-
ship of bedding to cleavage, which shows that the strata are the right
way up, was discussed and finally graptolites were collected from the
basal Silurian exposures in the lane leading to the quarry.
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INTRUSIVE ROCKS IN THE ESKDALE AREA

Leader: Mr.M.F.Burton

Sunday, 19th May, 1974.

The Eskdale Granite occupies approximately 48 square miles of
Western Cumbria and, according to the Survey Memoir, appears to be
'stock-like' in its emplacement. Simpson, however, in his paper
refers to it as being laccolithic in structure and in support of this
asgertion points out the occurrence on the south side of Devoke Water of
a 'window'! carved out by Rigg Beck which reveals a porphyritic andesite,
the surface of which dips at a low angle into the granite mass which also
appears to dip with this plane. The granite here is in the nature of a
small pocket apparently removed from the main mass by two NW-SE trending
wrench faults. A contempoary of Simpson's was of the opinion that the
andesite in Rigg Beck was a faulted wedge and saw no evidence for a low-
angled junction - thrust or otherwise. Whether in fact the Eskdale
Granite be a stock or a laccolith we see an intrusion which has
considerable variations in its upper part but which could well be less
modified at depth. In this respect it is generally held that the pink,
green and grey varieties of the Granite are cognate intrusions and not
products of a differentiated magma, the less acid granodiorite - the
Grey Granite - being intruded first.

The party first visited Waberthwaite Quarry (112 943) towards the
south of the intrusion. Here the rock is in the main greyish, with an
abundance of ferromagnesian biotite and liberally traversed by aplite
veins. This is the 'grey granite' of Simpson and with an average S.G.
of 2.72 it is slightly heavier than the normal pink type of rock which
has an S.G. of 2.619. Petrologically the increased weight of the
'grey granite' is accounted for by a marked increase in ferromagnesian
minerals, mainly biotite, and is also characterised by a considerable
increase in orthoclase and plagioclase with a corresponding loss in
quartz and perthite. A rock sample analysis published by the
Geological Survey shows plagioclase to be dominant to the extent of at
least two-thirds of the total feldspars present and understandably this
rock falls into the granodiorite class and is referred to as such in the
Survey Memoir. Outcrops of rock encountered by the track on entering
the quarry revealed specimens having a reddish groundmass and very
heavily biotised, but which on closer examination could not be confused
with the pink type of rock seen later further north. Another specimen
taken nearby appeared very dark with a light relief from fair-sized pink
feldspars exhibiting good crystal faces. These two specimens {in no way
resemble in colour the normal grey rock which comprises the main
sections of the quarry face.

The examination of the face was limited to certain areas due to the
dense undergrowth on the quarry floor. Aplite veins were abundant at
one place and small reddish garnets were found in association with them,
sometimes being nothing more than red spots or stains in the rock. They
were rather disappointing as mineral specimens. One member produced
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VISIT TO THE

HATG COLLIERY, WHITEHAVEN

20th March, 1975.

A small, specially arranged, party of ten members of the Cumberland
Geological Society visited the Haig Colliery of the National Coal Board
at Whitehaven.

The party was met by the Safety Engineer who first explained the
lay-out of the workings and the safety measures employed. After a
three mile underground journey by rail-motor, in conditions not unlike
the London Tube system, the party still had a longish walk to the coal
face which was reached 1700 feet below sea level. Great interest was
shown in the rapid operation of the coal-cutting machines and also in the
system of roof supports using jacks. At this depth the immense
pressure of rack above requires careful and constant supervision and
maintenance of the supports.

The seven foot thick Main Band seam, which was being worked, lies in
the middle coal measures and is roofed in this locality by a whitish,
flaggy siltstone with micaceous bands indicating the varying environments
of deposition in the estuarine conditions that existed when the sediments
were laid down. The coal itself is bituminous, consisting mainly of
clarain - a type of coal with a rather bright, lustrous appearance -
although at the top of the band there was a layer of durain, a harder
type of coal with a dull appearance. Below the coal there is a grey,
non-fossiliferous mudstone passing down into shale. There was little
evidence of pyrites or of compressed siliceous material although a faint
odour of sulphuretted hydrogen indicated that sulphides did exist.
Methane gas passes into the porous sandstone strata above the coal from
where it is drawn off. An appreciable dip of 20° - 30° was noted in
the beds in this locality.

The visitors were impressed by the improvements that had been made
in recent years in working conditions and safety underground and thanks
were expressed to the General Manager and his Staff for an enlightening
visit.

F. Jones.
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With all the faulting and volcanic activity earthquakes are very
prevalent, and the few solid buildings in the region are particularly

vulnerable. The very complex structures found at the meeting of the
three rift systems - known as the Afar province - were illustrated with
maps and with pictures showing volcanic activity. The lecturer said

that comparisons could be made between the Ethiopian-Arabian region at
the present day with its crustal tensions, arid climate, vulcanicity
and evaporite formation and North-West Britain in Permian times, where
the palaeogeology points to a similar type of environment.

In his talk Professor Shackleton not only presented a picture of
the geology and climate of a little-known region, but he also showed how
the scope of geology had been extended to indicate how world-wide
movements of slabs of the earth's crust have altered, and continue to
alter, the configurations of the continents and oceans. He also
brought home vividly the fundamental geological principle that a study
of present changes and processes is a key to the past.

A vote of thanks on behalf of the Society was proposed by Mr.Walter
Annis.

ONE MAN'S VIEW OF THE SKIDDAW GROUP

Dr. Dennis Jackson.

It was with great pleasure that members and friends of the
Cumberland Geological Society welcomed Dr. Dennis Jackson of the
Department of Earth Sciences of the Open University. Dr. Jackson is
an o0ld scholar of Cockermouth Grammar School and chose as his subject
'One Man's View of the Skiddaw Group' on which he is a leading authority.
He claimed that it was the President of the Society, Mr.E.H.Shackleton,
who first introduced him as a small boy on a family picnic to the subject
which had become his major interest. He explained that having been
brought up at Embleton he had the advantage of living and working for
many years with the rocks of Skiddaw which became the subject of his
researches. More recently he had been especially fortunate as an oil
company geologist working in Canada in being able to investigate a
succession of North American sedimentary rocks of comparable age. In
his work of mapping and recording these rocks and their contained fossils
he was able to call upon his earlier work in Cumbria and found that the
sedimentary rocks of the Northern Lake District could be made the basis,
on their fossil content, of a world-wide correlation of the Arenig and
Llanvirn Stages of the Lower Ordovician System.

The fossils in these 500 million year o0ld rocks are principally
graptolites - tiny marine colonial organisms which became extinct 100
million years later. These fragile creatures lived and died floating
in ancient seas, sank to the bottom and became entombed in the mud on the
sea bed. As the muds became compressed into rocks the animals' remains
became flattened, and now appear as black or brown pencil-like markings
on bedding planes. Graptolites changed in size and shape during their
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SOME ASPECTS OF THE HISTORY OF
LEAD AND COPPER MINING
IN THE KESWICK AREA

by Mr.J.D.J.Wildridge.

On 8th January, 1975, Mr. Denis Wildridge gave a talk at the
Whitehaven Branch of the West Cumbria College of Science and Technology
to some fifty members and friends of the Society. The speaker is an
authority on the history of mining in Northern England and has devoted a
lot of time to exploring old mines and going over documentary evidence
in the County Archives. He concentrated in his talk on some aspects
of lead and copper mining in the Keswick area.

First of all he traced the descent of the mineral rights from the
Barony of Egremont in 1120, through the Dukes of Northumberland and
Somerset, to the Leconfield and Egremont Estates in recent times. There
was no evidence, documentary or archaeological, that the Romans ever
worked the Lakeland mineral veins. The first written records of
mining in the area are of 1264, about a lead mine in the Derwent Fells
identified, probably wrongly, by later commentators as the Goldscope
Mine in the Newlands Valley.

The Goldscope Mine is probably the most famous and certainly was
the richest mine in the area, producing copper, lead and some silver.

The mine was opened in 1566 by a group of German miners, brought
over by Queen Elizabeth I, and led by a man called Daniel Hochstetter.
This group actually started operations in 1564 at Stoneycroft where
there are still traces of mining and of a smelt mill at the water intake
by Stoneycroft Beck. They eventually formed a company called The
Mines Royal which was in operation from 1568 until the early 1600's.

There is no evidence of further working of the Goldscope Mine until
1757 when the workings were pumped clear of water by John Gilbert.

In 1848 three partners worked in along the copper vein, and by 1851
they had extracted 32 tons of ore and amassed £4,000 in debts. Two
partners dropped out, but the persistent survivor, Mr. Clarke, broke
into an area where the lead and copper veins crossed and hit a three
feet wide rib of solid lead ore, making himself a personal fortune of
£25,000 by 1855.

Mr.Wildridge commented on the present state of the old mine
workings, saying that with few exceptions they were dangerous places
which should only be explored in the company of experts who could
recognise the danger signals. He mentioned that even when the Gold-
scope Mine was in production, part of the vein had fallen in underground
leaving a chasm 160 feet deep and 50 feet wide; a warning note for
would-be explorers.
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THE LOWER CARBONIFEROUS STRATIGRAPHICAL PALAEONTOLOGY
OF THE FURNESS AND GRANGE AREA

By Mr. Murray Mitchell.

The final lecture meeting of the 1974-75 programme was held at the
Whitehaven Branch of the West Cumbria College of Science and Technology
on Wednesday, 12th March, 1975. The speaker was Mr. Murray Mitchell,
M.A., Principal Scientific Officer from the Leeds Office of the
Institute of Geological Sciences.

The lecturer gave an interesting and informative talk on the lime-
stones and associated rocks of the Lower Carboniferous in the Furness and
Grange area. Similar rocks and strata are to be found, however, in the
Egremont-Frizington region which is more easily accessible for the
memters living in West Cumbria.

One of the major problems in stratigraphy is the correlation of
rocks of similar age from region to region. This is normally done by
recognising groups of fossils, each group being characteristic of a
particular time span and hence being found in particular strata or zones
of rocks. Fossiliferous rocks are usually muddy, sandy or limy
sediments laid down in strata, each of which would accumulate during
relatively brief spans of time in geological terms.

The main type area for the correlation of the Carboniferous Lime-
stone has hitherto been Avon Gorge near Bristol, where the sequence was
worked out by Dr. Vaughan in the early 1900's. Early workers suggested
that the sea in Carboniferous times 340-325 million years ago 'trans-
gressed' to cover practically the whole of the area of England and Wales
depositing layers of limestone as it spread. This was followed by
uplifts of the sea bed and the formation of thick sandy deltas upon which
Coal-Measures swamp-forests grew. In his talk Mr. Mitchell showed that
the evidence from many areas of Britain and Belgium indicates that the
Avon Gorge section is unsatisfactory due to gaps in the sequence there
and that more complete sections can be found elsewhere. The Furness
and Grange limestones in South Cumbria are particularly useful in this
respect. Recent studies have shown that the Carboniferous seas
advanced and retreated not once, but in six major cycles. This is not
improbable in view of the huge span of time involved. The lecturer
went on to show, by means of slides, the evidence for this assertion as
indicated by the sequence of strata and the contained fossils, mainly
brachiopod shells, coral skeletons and algae.

In thanking the lecturer the Society's Excursion Secretary, Miss
Doreen Slater, said she thought that Mr. Mitchell had probably changed
some of the long held views of many members about this important group of
rocks. She hoped that as many members as possible would take the
opportunity of joining Mr. Mitchell on a weekend of field work in the
Furness area planned by the Society for June, 1975.
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THE ANNUAL DINNER 1975

The 1975 Annual Dinner of the Society was held at the Red House
Hotel, Keswick, on Friday 14th March. Some forty members and guests
attended and the Guests of Honour were Dr. and Mrs. Patrick Brenchley of
the Liverpool Geological Society.

Following the meal Dr. Brenchley was presented with a polished
specimen of local coral limestone by the President. Miss Judith
Straughton presented a bouquet to Mrs. Brenchley, and each of the ladies
present received a small heather spray by courtesy of Mr. Bob Bennett.
The geological motif on the menu cards was designed by Mrs. Audrey
Chandler.

A short after-dinner talk was given by Dr. Brenchley who, after
thanking the Society for their hospitality, referred to the links that
had been established between the Liverpool and the Cumberland Geological
Societies. He then went on to talk about the rocks of the Skiddaw
Group which had been one of his particular interests. He linked them
with their counterparts in the Isle of Man and in South East Ireland and
showed how the concepts of plate tectonics were altering our views on the
origin and subsequent history of the Group. He also referred to recent
ideas on the nature of the junction with the succeeding Borrowdale
Volcanic Series.

The evening proved most enjoyable and interesting for all those
present and the thanks of the Society are due to Mr. and Mrs. Bond of the
Red House Hotel and their staff for making the members and their guests
so welcome.
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In closing this short report I would like to place on record that I
cannot think of any member of the Society to whom I would rather hand
over my post as General Secretary than Tom Shipp. Apart from being
the first Treasurer, when I recall he took over a debit balance, he has,
by his work as Editor, more than anyone else enhanced the reputation of
the Society. I know that he will make a very good General Secretary
who will build up the Society and bring to it the professionalism that
in this day and age a Society such as ours needs.

R. E. 0. PEARSON.

HONORARY TREASURER?'S EREPORT

We began the year with £198 in hand and ended it with £599 in the
bank. However, members must not jump to the conclusion that the
Society has suddenly become wealthy. The explanation is quite simple.
We have not yet agreed on the final figure of our indebtedness to the
printers of the 'Proceedings’'. In the Statement of Assets and
Liabilities you will see a sum of £280 is held in respect of the demands
of 'Sundry Creditors'. Furthermore, an appeal which was made in the
spring for interest-free loans to guarantee the cost of producing the
'"Proceedings' met with a ready response. At the time the production
of the 'Proceedings' was thought to be imminent, and we might not have
been able to meet the expense in addition to our other obligations.

In the event a total of £23%6 was contributed by some 34 members, and
this prompt and generous reply to the Secretary's letter relieved your

Council of any further anxiety on that score. We hope that sales of
the last two parts of the 'Proceedings' to the general public will
continue to grow, and will soon enable us to repay these loans. It

will be seen that some £500 will be needed to meet our commitments
under these two headings.

The largest single item under the heading 'Donations' consists as
usual of the generous gift made annually by the Marchon Division of
Messrs. Albright and Wilson, continuing the tradition first established
by Sir Frank Schon several years ago. There have also been more
donations that usual from members, some of them specifically to help
with the cost of printing the 'Proceedings'.

The number of full members increased from 135 to 151, with 7
institutional members and 14 associates. There has been a further
decline in the number of junior members, and as I commented last year,
this continued decline is regrettable and surprising.

On the expenditure side it is not unexpected to find that costs of
materials, postages and expenses of all kinds have risen when compared
with the previous year, but our income from subscriptions alone is
sufficient to cover these items, while our income from sales may be
devoted to financing future publications.

The Charles Edmonds Memorial Fund deserves a brief reference. The
Trustees made an award during the year to our President, and the fund
now has £8.27 in hand.
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CUMBERLAND GEOLOGICAL SOCIETY

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR 1973 ENDING 1 JANUARY 1974
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EXPENDITURE
2)

) Stationery, materials,
membership cards etc.
) Postages
) Subscriptions to other
Societies:
Lake District Natural-
ists' Trust Ltd.
) Bxpenses of excursion
leaders & lecturers
) Hire of rooms for lect-
ures & meetings
) Cost of printing
'"Proceedings'
) Purchase of books for
library
) Hire of film
) Bank charges
) Repayment of interest-
free loan at member's
request
) Cash in hand on 1.1.74
) Balance at Bank on
1.1.74

£

30.98
58.41

1.05

19.33
6.25

»50

10.00

599.05

125.57

TNCOME
(1972)
£

( 58) Balance at Bank on 1.1.73
( 19) Cash, cheques etc. in hand
on 1.1.73
(120) Subscriptions:
Arrears: 11 Full members
@ 75p £8.25
1 Associate .40
151 Full members
150 @ 75p£112.50
1 @ 50p .50
14 Associates
@ 40p £5.60
6 Institutions
@ 75p £4.50
1 Institution
@ 76p .76

1973z

1974 &
1975 in advance
12 Full members
@ 75p £9.00

( -) Contributions towards
additional postages for
'Reminders’

Donations

Sales of publications
Advertisements in
'Proceedings’
Interest-free loans by
members to guarantee
publication of the
'Proceedings'

(11)
( a7)
(=)
(

-)

£
192.43

5.92

141.51

7.50
27.33
98.88

16.00

236.00

£ 725.57

CHARLES EDMONDS MEMORIAL FUND

Balance in Bank on 1.1.73

£19.12

Interest for one year on 3%% War Stock

(nominal value £146.25)
Bank Interest on Deposit Account

LESS Award made during the year

Balance at Bank on 10.1.74

5.10
1.05

25.27
17.00

8.27




STATEMENT OF ASSETS AND LIABILITIES AT 1 JANUARY 1974

LIABILITIES ASSETS
£
Subscriptions for 1974 & Balance at Bank on 1.1.74 599.05
1975, paid in advance 9.00
: Duplicator (cost price £50,
Sundry creditors 280.00 less depreciation) 10.00
Interest-free loans by Typewriter (cost price £15,
members to guarantee less depreciation) 5.00
publication of the
'"Proceedings' 226.00 Estimated value of stock of
publications, at 50% of
Balance, being excess of nominal selling price 385.87
assets over liabilities 484.92
£ 999.92 £ 999.92
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HONORARY TREASURER!'S REPORT

We began the year with a balance at the Bank of £599.05 and ended it
with a total of £287.27, including cash in hand and a sum of £13.47 as
Bank Interest on our deposit account. It must be remembered, however,
that we owed £200 to the Liverpool Geological Society with respect to the
loan they made to help to finance the printing of the second edition of
the Bibliography.

This has been in many ways an exceptional year. The total sum due
to the printers of the last issue of the 'Proceedings' had not been
agreed at the end of the last financial year, and the balance of £599
made provision for that item, which eventually came to £273. It also
allowed for repayment of the interest-free loans made by a number of
members to guarantee the production of the 'Proceedings' and these were
repaid during the current year, amounting to £226.

Also during 1974 we undertook the printing of a second edition of
the 'Bibliography' at a total cost for 1000 copies of £450. To help
to pay for this a sum of £190 was contributed as donations by several
members and various interested bodies such as the Universities of Durham,
Newcastle and Lancaster. Other generous donors include British Gypsum
Ltd., and the Marchon Division of Altright and Wilson Ltd. Furthermore
we are greatly indebted to the Liverpool Geological Society for the
interest-free loan referred to above, which was repaid.

Our income from subscriptions has increased from £141 to £172.
Although membership has increased, the growth in subscription income was
mainly due to the increase in subscription rates agreed at the extra-
ordinary general meeting in November, 1974. The income from sales of
publications rose from £99 to £201, partly as a result of demand for the
new 'Bibliography!.

On the expenditure side the three largest items have been mentioned
already. The costs of such routine items as stationery and postages
shows a rising tendency as one would expect in these days of inflation.

The trustees of the Charles Edmonds Memorial Fund have not made an
award in 1974, and the balance stands at £15.

In my report last year I said that the Society's financial position
could be described as solvent but not affluent. The same might be said
of the situation at the end of 1974.

In conclusion I must express my grateful thanks to our Honorary
Auditor, Mr. Gerald Winn, for his help and advice in disentangling the
details of our accounts, and for the patience and care with which he
verified their correctness.

H. A. WHITE.
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The following Officers and Members of the Council were elected to serve
for the year 1975:

President E.H.Shackleton, F.G.S.
Vice-President M.B.Dodd, M.A.

General Secretary T.Shipp, B.Sec., F.G.S.
Treasurer H.A.White, B.A.
Excursions Secretary Miss D. Slater
Publications Secretary S.H.Gate, M.Sc., A.R.I.C.
Editor F.J.Cockersole, F.R.C.0.G.
Librarian M.F.Burton

Members of the Council Mrs.E.Roberts, B.A.
E.L.Day, A.R.S.M., C.Eng., M.I.M.M.
G.S.Gowing, M.A., F.G.S.

G.Wood

Miss G.Richardson (Associate Members'
Auditors J.D.Hinde representative)

G.C.Winn

STATEMENT OF ASSETS AND LIABILITIES AT 1 JANUARY 1975

LIABILITIES ASSETS
Subsciptions for 1975 paid £ Cash in hand and balance £
in advance 31.72 at Bank on 1.1.75 288.99
Interest-free loan from Duplicator (cost price £50
" Liverpool Geological Soc. less depreciation) 10.00
to guarantee the printing Typewriter (cost price £15
costs of the 'Bibliography'200.00 less depreciation) 5.00
Balance, being excess of Estimated value of stock of
assets over liabilities 852.27 publications, at 50% of
nominal selling price 180.00
£1083.99 £1083%.99

CHARLES EDMONDS MEMORIAL FUND

Balance in Bank on 10.1.74 £8.27
Interest for one year on 3%% War Stock

(nominal value on purchase £146.25) 5.10
Bank Interest on Deposit Account 1.64
Balance at Bank on 1.1.75 15.01



CUMBERLAND GEQOLOGICAL SOCIETY

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR 1974 ENDING 1 JANUARY 1975

EXPENDITURE
(1973)
£ £
( 31) Stationery, materials,
membership cards etc. 32.30
( -) Telephone (Secretary) 6.20
( 58) Postages 65.85
( 10) Repayments of loans by
members to guarantee
'Proceedings' 226.00
( 1) Subscriptions to other
Societies: Cumbria
Naturalists' Trust Ltd. 3.05
( -) Printing:
(a)'Proceedings 1971-72"
1000 copies 273%.00
(b)'Bibliography"
1000 copies 45C.00
(c)Letters to advertise
'Bibliography'
2000 copies 10.56
( -) Ordnance Survey - Royalty
on map copying 1.10
( -) Lake District Planning
Board - discount due on
sales of publications 3.30
( 19) Expenses of lecturers
and leaders 5.00
( 6) Hire of hall for lecture .30
( -) Purchase of books for
Library 1.65
(=) Purchase of 'reprints'
for Library 3.41
( —) Film catalogue .45
( -) Set of files for
Secretary 9.18

~) Net cost of Annual Dinner36.65

-) Hire of film 32.50
-) Photographs 1.32
( - Overpaid subscription
refunded 273
Cash in hand on 1.1.75  10.34%
(599) Balance at Bank on 1.1.75
Current a/c 43.97
Deposit a/c (including
£13.47 interest) 234.68
1422.09
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(1973)
£

(198)
(141)

INCOME

£
Balance at Bank on 1.1.74 599.05
Subscriptions:
Arrears: 10 Members
@ 75p
1 Member
@ 55p
160 Members
@ 75p £120.00
1 Member
@ 50p .50
15 Associates
@ 40p 6.00
8 Institutions
@ 75p 6.00
1975: (paid in advance)
8 Members
@ 75p 6.00
2 'Dual Members'
@ £2 2.00
18 Members
@ £1.25
1 Member
@ £1.22

£7.50

+55
1974:

22.50

1.22
172.27
Subscription overpaid .25
Extra postages for
'Reminders' 20 @ 35p
Sales of publications
Advertisements for
'Proceedings' -
Interest-free loans from
members -
Net receipts for Annual
Dinner
Interest-free loan from
Liverpool Geological Soc.
Donations, including those
specifically to guarantee
'Bibliography"
Repayment of hire fee for
room (cancelled lecture)
Bank Interest

7.00
201.15

36.65

200.00
191.25

1.00
13.47

1422.09



PUBLICATIONS OF THE CUMBERLAND GEOLOGICAL SOCIETY

The Society putlishes Proceedings which contain, amongst other articles,
accounts of the Society's activities, in particular, excursions in the Lake
District. Also published are a bibliography and a description of the
limestone series in West Cumberland.

A complete price list, including postage, is given below.

PROCEEDINGS

VOL. 1 (8 parts) VOL. 2 (4 parts) VOL. 3 (3 parts to date,
A 5 size)
1962 part 1 32 pages part 1 1966 58 pages part 1 1970-71 56 pages
" 2 24 " " 2 1967 46 0" "2 1971-72 68 "
1963 " 1 34 " " 3 1968-69 38 " " 31973-74 10 "
" 2 36 1] " 4 1969_70 56 "
1964 " 1 36 "
Al 2 30 n
1965 1 32 v
" 2 26 "
FRICES
Volumes 1 & 2 each part £1.00p(parts that are out of print will be

Xerox copied as required; in such
cases please allow a little extra
time for your order to be met)

Index to Volume 1 (5 pages) .20p
" " 2 (2 n ) .10p

Volume 1 complete plus index £7.00p
"n 2 " " ”n £3.50p

Volume 3 part 1 .70p (first copy to new members 40p)
n n 9 '9OP ( " " " 60p)
" "3 £1.15p

SPECTIAL PUBLICATIONS

THE LIMESTONE SERIES OF WEST CUMBERLAND £1.65p (to members £1.15p)
by E.H.Shackleton, F.G.S. (45 pages)

4 BIBLIOGRAPHY OF THE GEOLOGY AND £1.10p
GEOMORPHOLOGY OF CUMBRIA (published June,1974)
by R.A.Smith, M.A., Ph.D.

GEOLOGY/GEOGRAPHY EXCURSION GUIDES (1972) .30p each

POST CARDS (4 designs) 2p each (post-free if ordered with other
publications)
All the above are available from:

Mr.S.H.Gate, M.Sc., A.R.I.C., Publications Secretary,
'Four Winds', 8 West Spur, Moor Row, Cumbria, CA24 3IG.

(Please make cheques etc. payable to
The Cumberland Geological Society.)






Bethwaites Printers, Cleator Moor & Workington



