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ABSTRACT AND STATEMENT OF THE CHIEF RZSULTS ‘

The present account is based on the geological survey of
110 square miles of dlssectad upland country developed in the
P2,E H, and Rl faunal divisions of the Carboniferous system
and located in the S,E. of the Askrigg Block in the Pennine
Chain of Yorkshire (refer to Plate 2).

The succession embraces approximately 1750' of strata both i
of Yoredale (limestone, shale, sandstone) and of Millstone Grit
facies (sandstones and shales). The sediments of Yoredale
facies comprise eight rhythmic units, or cyclothems, five of
which are of lower Cérboniferous age. All remaining beds are
of upper Carboniferous age. They include the three highest
Yoredale cyclothems and rocks of Millstone Grit facies.

The Simonstone cyclothem varies greatly in thickness from

north to south, this being due to a thinning of the shales and
sandstones. Thé Middle cyclothem is characterised by great
local thickening of the Middle Limestone. This latter horizon

shows a tripartite division throughout the area, with a central

part carrying abundant Gigéntoproduétus. A less persistent band

with Orionastraea occurs at several localities near the base of

the limestone. The measures above the Middle Limestone are

everywhere thinAand in the south of the area yield an extensive
normal shale fauna, but are replaced by sandstones in the north
which may however belong to the Five Yard or possibly the Three
Yard cyclothem. vOﬁing to the absence of the Five Yard Limestone !
in the north of the area no full proof of the age of these |

latter beds is forthcoming.
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The Five Yard Limestone is restripted to the south of the

area. Its lower leaf is characterised by a Lithostrotion-

Gigantoproductus fauna in upper Coverdale and upper Waldendale.

The shales above the limestone are confined to the south of
the area and carry a large fauna which includes several new

" ‘species and a new genus of ostracod. Sudeticeras ordinatum

Moore, a_P2 goniatite, is also recorded. The Three Yard
Limestone consists of two leaves, an upper persistent leaf and

a lower impersistent one. The measures above the Three Yard
Limestone are‘chiefly sandstones in the north of the area, but
shales dominate in the extreme south. Revised correlations

of fhe beds at the Three Yard-Five Yard Limestone level are put
forward for the outcrops of these beds in upper Coverdale and
Nidderdale on the basis of the present work, using the findings of
Moore (1955) as essential evidence.

The Underset Limestone varies considerably in thickness
and carries within it a coral bed in the extreme N.W. of the
érea. Local developments of Qhert above and below the lime-
stone and of calcareous shales below the main leaf of the
‘limestone are detailed. The sediments above the limestone are

everywhere thick, except in the N,E. of the areas, where they

" thin abruptly. ?Cravenoceras sp. has been recorded about 25!

above the top of the Underset Limestone, providing confirmatory
evidence for placing the base of the Pendleian about 10’
above the top of this limestone.

The Main Limestone varies greatly in thickness, possibly
owing to overstep at the base of the Little Limestone which is

overlain by the Richmond Chert Series, These latter beds are
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extremely thick in the N, of the area. | A reassessment of the
chert problem is presented in the 1iéht of the field evidence from
thé present ground. A case is put for local chertification
below the.plane of the intra-El unconforﬁity in upper Nidderdale.
The Crow cyclothem is recognised in the north of the present
area. It is overlapped by the sub-Grassington Grit (intra-El)
unconformity which transgresses southwards across the sediments .
of the upper four cyclothems in the area. A synopsis of
present knowledge relating to the intra—El unconformity is given
and -the nature:of the overstep in the present area is
elucidated by means of a map and sections.

The Grassington Grit Group is shown to alter laterally into
a series of shales with impersistent sandstones in the north of

the area, Cravenoceras cowlingense is first recorded in situ

from the area and is described from several localities together
with a large supporting fauna. A widespread distribution

of the Cockhill Marine Band is demonstrated and C. cowlinpense is

recorded from the extreme north of the.area. By means of
these occurrences a northwards thinning of the Grassington
Grits and shales is shown to occur, a process of thinning which
is shown to be continued farther to the N.W. in the work of

Scanlon (1955),

Sediments of lower Arnsbergian age are the Nidderdale shales

with local impersistent sandstones and the Red Scar Grit with
an impersistent coal, the variations of which are treated in
detail. The Red Scar Grit develops a fossiliferous phase in the

upper leaf in the north of the ground and a fauna is also recorded




from the shales with the Woogill Coal. The Colsterdale Marine
Series consist of shales with a thin limestone characterised

by Cravenoceratoides nitidus (Phillips), overlain and under-

lain by shales with Anthracoceras paucilobum (Phillips) and

Dimorphoceras sp; together with a large additional fauna,

A local thickening of the beds beneath the Colsterdale Limestone
accompanied by the‘development of & nuculid-gastropod phase
occurs in the north, in Colsterdale. Diagrams and‘text with
full details of the faunal divisions and changes at this level
are giveﬁ. - The Nar Hill Beds and the Lower Follifoot Grit,
also of Arnsbergian age, consist of variable sandstones with
shales prominently developed in the former unit. Beds at

these levels have beeﬁ re-named following the discovery of

Homoceras beyrichianum (Haug) and Homoceras aff. subglobosum

(Bisat) in the Ganister Beds.

The Ganister Beds are the only sediments of Sabdenian age
and include the above mentioned fossils which constitute the
first record of H zone goniatites on the Askrigg Block.

The Cayton Gill Shell Bed yields an extensive suite of
fossils and is overlain by the Agill Sandstoﬁe which has yielded
the only extant Upper Carboniferous ophiuroid. The Libishaw
Sandstone and Capelshaw Shales are locally fossiliferous. New
correlations of sediments at the level of these Rl shell beds
are put forward. The massive Brimham Grits are separated
by shales which yield a band with Lingula sp.

The beds dip in an easterly direction at about 2 degrees

and though no continuous mesh of faults occurs, they are
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locally abundant. An analysis of structural treﬁds is given
together with a structure contour map.

The margins of the drift and periglacial phenomena
associated with the Main Dales Glaciation are describéd and include
new records of overflow channéls.

A synthesis of work on fossils is provided with comments on
the zonal use of several forms, palaeo-ecology and techniques of
separatioﬁ of specimens;

The chief rock types are examined from the genetic and
deécriptive standpoints. Comparison is made with the conclusions
of other authors relating to the genesis of sediments of the
Yoredale and Millstone Grit facies.

Accounts of previous workings for coal; lead etc. are given
together with a statement of the problems which have beset dam

builders in the past when constructing reservoirs in the area.
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NOTE ON SYSTEM FOLLOWED IN THE THESIS

1, Six figure National Grid References are given for the
majority of exposures, the location of which can then be found
on the geological map, or on any topographic map furnished with
the grid. 160 kilometre grid lines have been used on all plates
incorporating maps (with the exception of Plate 2, where the

100 km. grid is employed) and in cases where the detail warrants
it, a 2 km. grid is used to provide accurate reference.

2. Petrographic descriptions of sandstones are based throughout
on the Wentworth Scale of petrographic nomenclature and in the
case of thin sections the average grain size in microns is often
quoted. The word 'Grit' is. only used as a stratigraphical

term and is capitalised after the s tyle of a proper name.

The following table gives the equivalents of the limits
of the Wentworth Grades in microns, to facilitate the full under- .

standing of petrographic descriptions:

- 1000-2000 very coarse sandstone
500-1000 coarse sandstone
250- 500 medium grained sandstone
125- 250 fine grained sandstone
62- 125 very fine grained sandstone
L- 65 siltstone
- L shale

3. Faunal Lists have been drawn up in the manner used by the
Géological Survey of Great Britain. A gap is left between each
class of animal, EBach 1list is followed by a directory of
Jlocalities which are located by a brief geographic description
followed by a 6 figure National Grid reference. -

4, Stratigraphical chapters are all planned in the same way and




incorporate a section on the history of research, synopsis of
stratigraﬁhy, details of stratigraphy, palaeontology and faunal
lists (the last two are omitted in the case of unfossiliferous
horizons).

5. Facies terminology - throughout the present thesis a
"distinction is made between strata of Yoredale and of Millstone
Grit facies, since these are different both in appearance,
fauna and genesis. No age connotatidn is implied in this usage
since it is well known that some beds of Millstone Grit facies
in the present area are represented on the Alston Block to the
ﬁorth by sediments resembling the Yoredale more closely than
thé Millstone Grit facies., In dealing with age relationships
the zonal scheme based on goniatites is chiefly used. The
Namurian stage names suggested by Hudson and Cotton (1943) and

Hudson (1945) have been employed in this connection.
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CHAPTER 1
INTRODUCTION
Geography

The text of this Thesis is based on the survey of 110 square
miles. of dissected, upland country drained by feeders of the River
Ure and by the River Nidd. This ground is located on the
eastern slopes of the Pennine Chain, in Yorkshire, flanking the
northern end of the Vale of York., The northern portion is drained
Ey the River Cover and the Walden Beck, tributaries to the River
Ure, which forms the north east margin of the area. The eastern
ground drains into the River Burn, which is the chief streém of
'Colsterdale. The valley of the Nidd lies in the southern part of
the area in the West Riding of Yorkshire whilst the remainder is
in the North Riding. Most of this ground of which the geology is
described in this thesis, is moorland ‘or upland pasture, falling
gradually in height towards the east, from over 2300' 0.D. in
Great Whernside to under 300" 0,D. near Masham.

Waldendale is a fairly straight, deep.valley, the line of
Walden Beck being teken as the western limit of the mapped area.
The spur on the east side of Waldendale, which d1v1des it from
Coverdale is high, unpopulated moo&and, reaching 1904' 0.D. in
Browh Haw, and terminated to the north by the plateau summit of
Penhill (over 1800' 0.D.), which carries the site of a signal beacon
at its east end. The profile of this spur between Waldendale and
Covefdale is broken up by.two saddles, on the north and south sides
of Harland Hill which is theAcentral eminence of the spur.

Coverdale is an unusually wide valiey which is straight for

most of its course. The lower dale shows a conspicuous valley-31de
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bench which gives the valley an unusually great width in the
vicinity of Carltén. This bench is due to the resistant Main
Limestone and Richmond Chert Series which outcrop along the valley
side at this level. The east side of Coverdale is dominated by
‘a rampart of hills; which are the escarpment edge of the main out-
crop of the Millstone Grit rocks on the Askrigg Block, of which
this area férms a part (see Frontispiece). The moorland dip slopes
east of this scarp edge form an elevated plateau tilted down to

the east, in the direction of stratal dip, towards the Vale of York.
The River Cover turns towards the east at Coverham (in contrast to
the main body of the dale which runs south west - north east.) and
runs on the south side of a long spur of Penhill, which is Middleham
Moor, with the steep hills of the south side of Wensleydale
stretching to the south of it, extending from near Coverham to
Jervaulx,

Nidderdale is a steep sided valley, with numerous tributary
streams, which rises on the east slopes of Great Whernside, Initiallj
the Nidd flows east, but later turns to the south and is always
hemmed in by the adjoining hills. Great Whernside is the highest
point in the area, standing at over 2300' 0,D. and commanding from
its flanks extensive views over the Craven country to Pendle Hill,
whilst the characteristie tops of Ingleborough and Pen-y-Ghent can
also be recognised in clear weather, The valley of How Stean has
also been partially surveyed, and is notewopthy for the picturesque
natufe of the limestone defile through which it flows near Stean
hemlet, Thé upper waters of How Stean are outside the limits of

the present area, and drain the desolate hills round Meugher.




Colsterdale differs from the other dales, because there is no
valiey far larger than the rest as in the other dales; instead it
consists of a dendritic plexus of valleys draiﬁing east into the
Ure at Masham. The principal river is the Burn which is joined
by Pott Beck, a major tributary flowing in from the south, having
two reservoirs on its course. The Yoredale rocks with numerous
limestones are entirely absent from‘fhis dale which gives it a
more sombre character, owing to the presence of dark grit scars
on the valley sides, The headwaters of Colsterdale drain an
extensive and desoiate moorland terrain, which shelves gently to the
east'in the direction of the stratél dip. These moors are
dominated by three singular cake-like hills, outliers on the
monotonoué dip slopes. They are némed Great Haw, South Haw and
Little Haw and command extensive views which include distant features
round the heads of the Swale, Ure and Eden, the escarpment of the
Hambleton hills and the distant cone of Roseberry Topping, an
outlier on the northern face of the Cleveland Hills, These three
hills in their turn can be recognised from the main railway in the
Vale of York, standing sentinel on the skyline. The lower reaches
of Colsterdale are'lowalying arable and pastoral country with
numerous farms; - a cover of glacial drift here buries most of the
features in the solid roék.

Vegetation in the area has been much altered by the hand of
man, and even the moorlands are subject to periodic burnings to
encourage the growth of new heather, The high plateaus and moor=
land dip slopes are chiefly peat-covered and clothed in moor grasses

and heather. ~ The valleys frequently contain bracken, this especially




so in the feeders of Colsterdale and in the lower eastern tribu-
taries of Coverdale which tend to be choked in summer by its lush
growth, The high moors are chiefly inhabited by sheep belonging
to the valley farms, whilst there is-grouse shooting on the
Masham and Colsterdale moors. |

The intake pastufes carry rough grazing, while thé lower slopes
of the valleys are chiefly in cattlé pastures and hay fields, The
agricultural pattern, which is chiefly a dairy economy in the dales,
is modified on the lower ground near Masham and on the gentler slopes
of Wensleydale where cereal and cash crops are grown in addition
to fodder crops, whilst store cattle are a commonplace, as opposed
to thé dominantly dairy herds in the dales,

The Middleham area is well known for its race horses. Numerous
winners have been exercised on Middleham Moor and this has brought
a certain air of prosperit& to the area.

Natural woodland is a rarity and is restricted to the deeper

valleys, An unusual case is that of Birk Gill, in Colsterdale,

which is partiaily clothed in an Oak - Mountain Ash woodland, which
is said to be one of the very few existing remnants of the mediaeval,
forest cover of the Yorkshire Dgles, unmodified by man. Small
plantations belonging to the Forestry Commission are fairly numerous
in the north eastern part of the ares,

The area is at present almost lacking in industry and the

road system is somewhat inadequate, there being a paucity of through

" roads between the major dales owing_to the height of the inter-

fluves‘between them. The only pass between major dales in the

"whole area which can be readily crossed by a vehicle is that connecting




Coverdale with Wharfedale, and this has only recently been made

easily negotiable, Hill roads between Nidderdale and Coverdale,

or Nidderdale and Colsterdale are exceedingly rough and steep

for modern vehicles.

The climate of the area shows a gradual amelioration towards
the Vale of York. The average annual rainfall for Great Whernside
exceeds 60 inches, whilst near Masham it is under 30 inches. As
the rainfall decreases eastward so also does the intensity of the
cloud cover. |

Relics of antiquity are fairly numefous. The oldest remains
recorded are Mesolithic flints from Upper Nidderdale, Earthworks
are seen at Tor Dyke, a long'trench overlooking Park Gill, above
Kettlewell, Further entrenchments occur on the west slopes of
Penhill and above Braithwaite Hall.

Masham was probably a Roman station and remains have been
discovered of a camp in Swinton-Pafk, whilst it is known that the
Romans mined lead in Nidderdale, since a stamped ingot of the metal

was found near Pateley Bridge, south of the present area.

The ruined abbey of Jervaulx, a house founded in 1156 A.D.

‘ by the Cistercians and Coverham, a Praemontratensian priory, lie

in the present area as does 8lso Middleham Cagstle, associated with
Warwick, the "Kingmaker". A graveyard ascribed to the Knights
Teﬁplars stands on the lower, northern slopes of Penhill.

~The Middle Ages saw the rise of a coal industry in Colsterdale,

records of which date back to 1334 A.D, This was originally

controlled by the monks of Jervaulx, but after the dissolution mining

was carfied on under the direction of the Lords of Swinton.




Years of the Twentieth Century inundated several farms.

6
Swinton Castle, the seat of the Danby family, is the chief

residence of note and several grottoes and mock ruins in

Colsterdale were erected by their command. Of these the most

interesting is the Druid's Temple, an authentic-looking sham

dating from the last century, constructed of massive blocks of

Brimham Grit.

The building of four reservoirs in the area in the early
These

make important contributions to the supplies of the three towns

(Leeds, Harrogate, and Bradford) which they serve.
Geology

The present ground is situated in an area of Carboniferous
sediments belonging to the P, E, H and R1 zones of this system.
These rocks readily fall into two types, the Yoredale facies
sediments and the Millstone Grit facies sediments.

The sediments of Yoredale facies are characterised by

repetitions of limestone, shale and sandstone, in this ascending

sequence, though this concept is a generalised one and many of

these repetitions, or cyclothems, are imperfect. The sediments,

which belong to the P and lower E, zones of the.Cérboniferous,

show considerable lateral variations in facies and thickness which

are detailed in subsequent chapters, Altogether eight

cyclothems are described. Meny of the beds of the Yoredale

facies, particularly the limestones and certain of the shales,
carry a fauna of marine invertebrates in which brachiopods, corals

and to a lesser extent pelecypods are the dominant forms.

The sediments of Millstone Grit facies consist of repetitions




of sandstonesland'shales with occasional marine horizons, bﬁt
with a nearly total absence of the limestones which characteriée
the strata of Yoredale facies. Whereas thg arenaceous horizons.'
of the Yoredele facies are nearly invariably fine grained; medium

grained and coarse grained sandstones commonly occur in beds of

'the Millstone Grit facies,. At the base of the lowest beds of

the Millétone-Grit facies, the Grassington Grit Group,there
is an extensive unconformity which tranSgressestcrosé the upper
four of the Yoredale cyclothems which underlie this g;it, cutting
down to successively lower horizons in a southerly direction. The
faunal zones falling into the Millstone Grit facies of the
present srea are the E, H and R1 zones, (a portion of E1 is in
beds of the Yoredale facies, the upper portion of which is therefore
of Upper Carboniferous age).

The fauna of the Millstone Grit facies sediments largely
contrasts with the coral brachi?od-faunal assemblage of the

Yoredale facies, in that goniatites and thin shelled pelec&pods

are usual. Towards the top of these sediments in the present

area there are shelly sandstones developed, however, which show
a brachiopod-pelecypod-gastropod faunal assemblage which is not
typical of beds of Millstone Grit facies when a country-wide

view of the faunas is taken, for they are almost invariably of the

-goniatite;pelecypod phase. In addition certain Yoredale faunal

elements will be pointed out in subsequent pages which occur in

proximity to strata yielding goniatites in the E zone; this is

a faunal aspect which has not hitherto been much emphasised.




Of the surveyed area rather more than one-third exposes

‘beds of Yoredale facies, which occur chiefly in the valleys of

the western half of the area. The rocks of the remainder of
the area are of Millstone Grit facies, which form hills in the
ﬁesf‘and both low and high ground in the east. The northern
boundary of the érea was taken at the River Ure whilst the
base.of the Simonstone limestone was used in the west. The

southern limit was largely fixed by arrangement with A.T,

. Thompson, a cd—worker, surveying ground to the south of the

present area. On_the south-east.side the base of the outcrop
of the Second Brimham Grit on the edges of Colsterdale waé taken
as the limit,

In its regional setting, the present area is situated in the
S.E. of the Askrigg Block, as defined by Hudson (1938) which is
an area of Carboniferous sediments showing relatively simpie
téctonic structures, The bulk of the area of the Block is in
sedimenfs of the Yoredale facies, with outliers of the Millstone

Grit facies sediments perched on top of the lower beds and forming
conspicuous hills, In the south east corner of the Block, however,
there is a coﬁtinuous cover of Upper Carboniferous sediments of
the Millstone Grit facies, It is the north part of this cover
of Upper Carboniferous rocks which forms the surface geology

of the east part of the present area. The edge of the main
outcrop of beds of the Millstone Grit facies forms the line 6f

hills flanking Coverdale on its east side. Penhill and Brown Haw

are outliers of beds of the Millstone Grit facies lying west of

the main outerop on- the west side of Coverdale, and constituting




-exposed in the bottom of the dale,

two ofvthe several outliers on these beds which form many of
the summits of the high fells of the Askrigg Block.

Nidderdale is excavated in rocks of the Millstone Grit
facies of the main outerop, but denudation has been carried far
enough to reveal three inliers of rocks of Yoredale facies,

The entire Colsterdale
drainage is in Upper Carboniferous rocks of the Millstone Grit
facies, as a consequence of the easterly dip of the rocks which
carries Lower Carboniferous strata deep down under the Vale of
York.

The rocks of the entire area dip in an easterly direction

towards the Vale of York at an angle of about 2 degrees, As

in most of the Askrigg Block, the fault pattern is & simple one
and no continuous mesh of faults intersects the area, though
local concentrations of fractures do occur, notably in the area
round Lofthouse, in Niddérdalé;

The effects of the Quarternary glaciation are most marked on
the lower ground marginal to the Vale of York, but there are
boulder clay deposits in the larger valleys and also a system of
overflows marginal to the former Ure and Vale of York ice sheets,

which occupied the lower ground where the drift cover is often

thick and obscures much of the solid geology.

Geological Succession

Superficial deposits Thickness in feét.

up to 10

Hill peat




River alluvium

Fluvioglacial sand and gravel

Layeredvlake muds

Glaciel moraines and boulder clay
Solid formations

Second Brimham Grit

Shale

First Brimham Grit

Capelshaw Shales

Libishaw Sandstone

Libishaw Shale

Agill Sgndstone

Shales

Cayton Gill Shell Bed

Genister Beds (with degenerate Upper

Follifoot Grit occurring locally)

Homoceras beyrichianum

Lower Follifoot Grit
Nar Hill Beds

Colsterdale Marine Series
3

Crav ¢
Upper Red Scar Grit
Measures with Woogill Coal

Lower Red Scar Grit

Nidderdale Shales, with sandstone lenses

Cockhill Marine Band Cravenocerss

cowlingense

10

up to at least 4O
up to 25
up to at least 50

Thickness in feet,

22—~ over 50
KINDERSCOUTI AN
72-108 STAGE
Lower Reticul-
0-35 oceras Zone
up to 52 (Ry)
34-38
22=45
25-30
0-13
10-13
' SABDENIAN STAGE
26=50 Homoceras Zone
(H)
22-124
120-195
ARNSBERGI AN
12-30 STAGE
- Upper
7-4d Eumorphoceras
017 Zone (E,).
12-60
220-270
5=6




Grassington Grit Group
Unconformity.

Crow Limestone

Sandstone

Shale

Richmond Chert Series and Little Lime—=

stone
Main Limestone
Sandstone
Shale

| Underset Limestone (cherty beds developed

locally at top and base).

Sandstone

Shales

Three Yard Limestone (locally includes a

sandstone)
Sandstone
Shale
Five Yard Limestone
Sandstﬁne

Shale
Upper Middle Limestone
Gigantoproductus Beds

Lower Middle Limestone
Sandstone

Shales

Shales with limestones

Simonstone Limestone

11

125=-220

20
PENDLEI AN
5-18 STAGE

Lower

15-22 Eumorphoceras

Zone (E1)

Maximum of 130
5-84
0-~-22
11=-90

9-47
11-45
8-22

8- Upper
57 Posidonia

- Zone
0-55 (7))

0-46
0-14
0-15
0-9
10~-132
12-50
18-50
0-18
0-35
6"=l2
26-11




PLATE 2
Map showing the location of the present area.

Broken line outlines area. Numbers indicate adjoining areas.

1. Reading, 1954.

2., Turner, 1927.

3. Wells, 1955a.

4., Hudson, 1941.

5, Rowell, 1953.

6. Scanlon, 1955.

7. Miller and Turner, 1931.

8. MMoore, 1955.

. 9, Thompson, 1957 (in preparation).

10. Joysey, 1955.
11. Black, 1950.

12. Black and Bond, 1952.‘
13. Anderson, 1928.

14. Dunham and Stubblefield, 1945,
15. Moseley, 1954.

16. Hudson, I1.930.

17. Hudson, 1939.

18. Jones, 1943.

19. Hudson, 1938.

20. Hudson, 1934.

21. Stephens et al., 1953.

22, Edwgrds et al., 1950.
Geological boundaries taken from the quarter inch maps of the

Geological Survey of Great Britain.
The base of the 'Millstone Grit' in the north of the map is drawn at

a somewhat lower level in the sequence than in the south.
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History of research

The history-of research within the preéent ground is outlined
in the following pages and several papers on the stratigraphy of
nearby areas are commented upon. Owing to the bulk of the general
literature dealing with topics such as structure, palaeontology
and glaciology it is felt that, to avoid repetition, these topics
are best considered separately in their respective chapters,

at the beginning of which a survey of literature is given.

Research in the present grea - Work commenced in the early nineteenth

century by Phillips led to the publication of a volume on the
geology of the Mountain Limestone district (1836) which ranks among
the geological cléssics. A portion of this work deals with the
present area. Phillips named the Yoredale limestones of Penhill
according to the scheme which he had devised for the rocks of
Wensleydale (Yoredasle) after which he named these beds. He gave
names to the limestones as follows: Simonsidé (now Simonstone follow-
ing Dakyns et al., 1891), Middle, Underset, Main and Little.
Phillips recogniéed the Little Limestoné on Penhill and considered
it to overlie the chert on top of the Main Limestone. He
identified the Main Limestone at the head of Coverdale and noted
the fact that it was iocally cut out in this dale and finally

died out southwards on the W, flank of Great Whernside, together
with the Underset Limestone. The southerly thinning of the shales
and sandstones of the Yoredale cyclothems in Coverdale was noted
by Phillips and he postulated that this meant a deeper sea in the

S.E. with a shoreline to the N.W, where the‘sediments were thickest,
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4 The Millstone Grit facies sediments were briefly described
from Upper Nidderdale by Phillips and though the names he gave
have been largely superseded, the broad divisions of strata into
the chief grit énd shale members still stand in general.
Phillips also records the first fossils from the area - the type

specimen of Palaeosmilia regia from Lofthouse and five fossils

from the Cayton Gill Shell Bed of Colsterdale.

The next important work was the primary survey of the
Geological Survey, the only geological mapping known to have been
carried out here previously, with the exception of a small area
at Coverhead by Chubb and Hudson (1925). The results were incor-
porated in 1 inch Sheet 97 S.E. (New Ser. 51) which was published
in 1879. The succession used for this survey was based on Phillips®
stratigraphical terms for beds of Yoredale lithology, with the
addition of the term 'Third Set' for the Five Yard Limestone.

The ‘Grits of Grassington Moor' (the Grassington Grit Group of the
present work) and the Red Scar Grit were grouped with the Nidderdale
Shales and correlated with the Kinderscout Grit.

Whilst no memoif was published in explanation of the Geological
Survey map covering the present area, Dakyns, who was the senior
geologist, published two papers (1891, 1892) dealing with the
ground. Though several of the conclusions repeat the findings of
Phillips (1836), some new discoveries were made during the survey.,
The southwards diminution of thickness of the shales and sandstones

of the Yoredale cyclothems was emphasised, though little detail was

given of the thinning, and the unusual thickness of the Middle
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Limestone on the N.W. flank of Penhill was commented upon. The

base of the Millstone Grits was téken at the top of the Richmond

Chert.Series of the present work, Whilst Dakyns (1892) is

not explicit in his definition of the chert above the Main
Limestone; it appears that he thought that at least part of
it belonged to the Little Limestone,

The Grassington Grit was shown to deteriorate to the north
in tbe present area and a part of these degenerate beds was
tentativeiy correlated with the Ten Fathom Grit of the area to
the north of Wensleydale. Dakyns (1892) gave the first record
of the Tesselated Limestone (the Colsterdale Limestone of the
present work) in the area and the value of the Cayton Gill
Shell Bed for mapping and correlation purposes was noted by
him,

The next worker on the area was Bisat (1914) who wrote a
paper on the ground between Masham and Great Whernside, He
was attracted to this ground at the time that the Leeds Corpora-
tion dam was being constructed at Leighton, in Colsterdale and
used the dats from the dam trenches and outcrops to write a
brief'geological account of the area, The chief contribution
of Bisat was his description of the marine horizons, the
Colsterdale Marine Series and the two shell beds of R, age, for
which horizons extensive faunas were recorded; The faunal
1ists.which accompany the text were determined by Hind and are
the most detailed records for beds of E, and R1 age from the
area up to the date of the present work.

Tonks (1925) furnished & detailed contribution on the
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inliers of rocks of Yoredale facies in Nidderdale, whose exact
horizon had not previously been determined. The faunal
lists, determined by Hudson, are long and indicate painstaking
collecting. Tonks concluded that the limestones of the
Nidderdale inliers were the Middle Limestone overlain by the
Five qud limestone, here split up into two leaves. The
Middle Limestone was correlated with that found elsewhere on
the occurrence of Productus (Gigantoproductus) giganteus (Martin)
and other fossils, A thin limestone above the main body of
the Middle Limestone was included with this horizon as part
of the Middle Limestone on the basis of the occurrence of a
za?hrentid fauna in the shales which overlie the thin lime-
stone,

The beds of Millstone Grit facies were apparently not
examined in detail by Tonks, but he gave the first record of

Cravenoceratoides nitidus from the Colsterdale Marine Band

and in addition provided the first record of what later became
known as the Cockhill Marine Band within the area, though no
goniatites were recorded by him and the correlation put forward
was only tentative. _

Much of the work of Chubb and Hudson (1925) was outside
the present area, but their recognition of an unconformity at
the base of the Grassington Grit Group is important; though
this had been realised previously by Dakyns (fide Chubb and
Hudson) who never published his views on this problem. The
limestone forming the col at Coverhead was named the Underset

Limestone during this work, but this correlation was later
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called into question by Hudson (in Hudson et al., 1933).

The records of Orionastraea from the present area by Hudson

(192% constitute a full record of the available occurrences
of this form.

Apart from an acﬁount of the two day visit of the Geologists'
Association to the area (Hudson et al., 1938) which incorporated '
several of the findings of Tonks, nothing further has been
written on the present ground apart from the record of
Orbitremites, a blastoid, from the railway cutting N.N.W, of
Limley in Nidderdale by Joysey (1955) and the record of two
sections in the Richmond Chert Series by Wells (1955b) at
Thupton Gill end Howden Gill,

Research in adjacent areas - The volume of work which runs
collateral to the present topic in its various aspects is very
large, and since each chapter of this work deals separately
with the historic aspects. of the matter in consideration, it is
not proposed'to give a detailed account of these works here;

In dealing with beds of Yoredale facies, the work of
Turner (1927) Miller and Turner (1931) and of Moore (1955) has
been useful for comparative purposes, whilst further afield
the writings of Dunham (1948), Short (1954) and Johnson (1953)
afford further comparisons with the present work,

In work on beds of Millstone Grit facies, reference is
made to a large number of accounts of areas which are chiefly
south of thé Rigid Block, and to other papers which deal with the

Zonal problems associated with the subdivision of the Namurian
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sequence, The chief works cited in this connection are
Schmidt (1933), Hudson (1938), Hudson (1939), Hudson and Cotton
(1939), Hudson (1941), Stephens et al., (1942), Jones (1943),
Bisat and Hudson (1943), Hudson and Cotton (1943), Dunham

and Stubblefield (1945), Hudson (194l), Egwards et al.,, (1950), Hodsa

(1952), Moseley (1952) and Stephens et al., (1953).

The most modern phase in the history of research is the
accumulation of results in the Ph.D. thesis which has gained
much impetus since the late war, In view of the fact that the
reievant theses read in connection with the present work number
eight, it is thought profitable to consider these specialised
works together. These eight workers were all engaged on
stratigraphic studies, varying quite widely in the type of
treatment adopted. This variation in treatment and the mass of
new ideas which are incorporated in these works has provided a
considerable stimulus to the present work,

Johnson (1953) was engaged in a study primarily of the
biological composition of the limestones of a tract of Yoredale
facies sediments adjacent to the Stublick faults in Northumberland;
Several of the suggestions of this author are considered in more
detail in the palaeontological section of this present work
(Chapter 22), in view of the fact that Johnson gives the names
of a variety of fossils with restricted ranges which might be
used for zoning the Yoredale faciés strata.

Walker (1953) carried out a sedimentological study of beds

-of R, age in the country around mid-Airedale in Yorkshire. He

comes to far reaching conclusions in suggesting modern analogues

\
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in terms of depositional environment for the chief types of
sediment in rocks of Millstone Grit facies. Walker's suggeétions
are considered in some deteil in Chapter 23, in view of the fact
that a large area of Millstone Grit facies sediments were mapped
during the present work and several generalisations can be made

on this basis, A

Rowell (1953) and Scanlon (1955) were engaged on the
resurvey of outliers of Namurian beds at the heads of the Ure and
the Swale, - The work of Scanlon is especially interesting since
he provides new evidence for the age of the Shunner Fell Beds,
by.finding Tylonautilus nodiferus Armstrong, an E Zone guide
fossil, and he also elucidetes the overstep of the two Stonesdale
Limestones and the Crow Limestone by the Mirk Fell Ganister-

Lower Howgate Edge Grit Horizon which is a continuation of the

intra E1 unconformity of the present area, The findings of

Scanlon are largely presented in a type of diagram which was also
used by Moore (1955). These diagrams are maps with a large

amount of semi-diagrammatic information superimposed on them,

relating to thickness and facies changes. This form of rationalising
stratigraphic, and occasionally faunal, information has hitherto

been used chiefly in the United States, and is also used, with
modifications, by the present author for selectéd horizons,

Short (1954) described the geology of a portion of the Pennine
escarpmént and at the same time made a detailed study of the
foraminifera of limestones of Yoredale facies. The photégraphs of
microfossils in this work have been valuable in identifying some

of the forms found during the present study. Detailed comment on
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his work on foraminifera will be found in Chapter 22,

Moore (1955), in a thesis collating a monumental body of
facts, presents a large volume of data'on the sedimentology -of
beds of Yoredale facies up to the horizon of the top of the
Main Limestone, This information has been rationalised in a
large number of lithotope and isopachyte diagrams, which show
that there is an overall soﬁtherly thinning of the sediments
of several of the cyclothems, with the exception of the limestones
which are more constant in thickness. The data given by Moore
has proved invaluable for the interpretation of beds at the level
of the Three Yard and Five Yard limestones, which have hitherfo
been miscorrelated, both in upper Coverdale and Nidderdale.

The faunal lists given by Moore are very long, and they make a
useful comparison with the lists from the present area from rocks
of similar age. In addition to the descriptive material, Moore
puts forwards a new theory of sedimentation of cyclothemic beds
of the Yorédale type which is commented upon in Chapter 23.

Wells (1955) describes the succession in the Middleton Tyas-
Sleigtholme anticline, lying 15'miles north of the present area,
which shows beds of Yoredale facies of similar ageto those mapped

during this work. He demonstrates a southwards overstep of
beds of the Main cyclothem by the Little Limestone which is crucial
to the interpretation of beds above the Main Limestone in the

present area, whilst his views on the origin of chert (1955b) are
an admirable summary of the evidence for the primary origin of the

bulk of the Yoredale cherts, Detailed comment on the views of

Wells is made in Chapter 7.
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Reading (1954) provides valuable evidence for the northwards
correlation of the beds dealt with during the present work, with
successions north of the Stainmore syncline, where he worked.

His views are further discussed when dealing with borrelation

problems. (Chapter 18).
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~ CHAPTER 2
THE SIMONSTONE CYCLOTHEM

The chief limestone of the Simonstone cyclothem was first
given a name by Phillips (1836) who named it the Simonside Lime-

stone. This was later modified to 'Simonstone' Limestone during

the napping of 1" sheet LO by the Geological Survey (see also
Dakyns et al., 1891) on the grounds that Simonside was a non-existent
place; and Phillips was construed to have meant 'Simonstone’.

The Simonstone cyclothem of the present area has been little
mentioned in the literature. Dakyns (1891) appreciated that the
shales and sandstones of the Yoredale cyclothems tended to thin
in a~souther1y direction towérds Grassington, end this'comment no

doubt included these beds in the Simonstone cyclothem which in

fact show a drastic thinning in this direction.

Tonks (1925), in working in Nidderdale, referred the limestone

in the axis of the Limley anticline, where this structure meets the

This limestone is here

overlain by only 6" of shale which appear to be the sole representa-

tives of the shales and sandstones of the cyclothem. The present

~author supports this correlation, since the presence of Orionastraea

in the base of the Middle Limestone here seems to be almost

conclusive,vand additional evidence to show southerly thinning at

this horizon is given in this chapter, The present suthor is however

,

unable to agree with Tonks® statgment that the beds of the
Simonstone cyclothem overlying the Simonstone Limestone at Ridge

Scar, Woodale are only 12" thick - the present exposure shows 22!
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of beds in a cliff at this level and the total thickness cannot

be much less than 30'. This error does not in any way invalidate
Tonks® statement however that the beds above the Simonstone
Limestone are thinning rapidly to the south.

Hudson (1929a) gives details of the occurrence of Orionastraea

in the top of the Simonstone Limestone. The uppermost beds of
this horizon in the present area are rarely exposed, and have only
once yielded this fossil, and this as a fragment whose species is
not determinable,

The most useful and detailed records are undoubtedly those of
Moore (1955) who worked on ground in upper Wensleydale, to thé
N.W, of the present area. He confirms the discovery of |
Orionastraea and shows that the Simonstone Limestone varies little
in thickness; 22'6"-35'6" is the total variation and this appears
to be matched by broadly similar qhanges in thickness within the
present area. The shales and sandstones of the Simonstone
cyclothem are demonstrated by Moore to thin tho the S.E. The
results of the present work are iﬂ a good measure complimentary
to those of that author. Given an adjustment of certain of his
isopachs prolonged beyond their contrdl points, a close similarity
is apparent in the systematic thinning to the S. and S.E. of these
beds to a minimum in upper Niddeéerdale, Moore records 3 limestones
wifhin the shales of the cyclothem, the lowest of which carries a
coral fauha. Whilst exposures are not good in-the present area it
is confirmed that the lower'limestoné carries a coral fauna in

. the section at Ashes Farm, Waldendale, whilst a highef limestone which
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is seen appears to be unfossiliferous., The uppermost of the
limestones investigated by Moore is not definitely represented in’
the present area, but since he states that it locally joins up
with the Middle Limestone, it seems possible that a local, thin
limestone developed below the sandstone of the Simonstone cyclothem

in the extreme north of the area, may be a correlate of this bed.
Stratigraphy

The Simonstone cyclothem is exposed in Waldendale, Coverdale,
west of Great Whernside and probably in the core of the Limley
anticline in Nidderdale, It consists of a variable thickness of
sediments of Yoredale facies which occur in characteristic cyclo-
themic order, viz. limestone, shale, sandstone. A thinning of
beds takes place from north to south (with a distinct easterly
component) and affects the non-calcareous measures of the
cyclothem, the shales and sandstones, whilst the Simonstone Limestone
varies only locally in thickness., The maximum change of thickness
in the shales and sandstones of the cyclothems in the measured
sections is from 92' to 6". The Simonstone Limestone varies from
26! to over 4O' in thickness and is a grey or blue detrital
1imeétone. At one locality the diagnostic coral Orionastraea was
found in the top of the limestone, but generally this horizon is
not exposed in the present area. The base of the limestone was
not seen in Coverdale and Nidderdale, where this bed forms inliers.
The shales of the Simonstone cyclothem are never fully exposed,
but in the lower part are calcareous shales with a normal shale

fauna,. which carry thin limestones, some of which carry a coral-
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brachiopod fauna, These shales with thin limestones vary from
42' to 6" in thickness. | '

The upper part of the shales of the cyclothem are nearly always
unfossiliferous and brittle; with bands of>chalybite nodules or
layers of micro-currentbedded siltstone. These shales vary from
16'-35' in thickness. The sandstone member of the cyclothem
varies from 18' to nil in thickness and in the extreme north of the
area carries at its base a thin limestone, Towards the south and
east, in upper Coverdale, the sandstone thins and is associated

with fireclays.

" In the process of thinning of the shales and sandstones of the
cyclothem to the south of the area, the beds which thin most are
the sandstones and fossiliferous shales with limestones, whilst
the unfossiliferous shales in upper Coverdale are not much thinner
than in areas further north. In the inlier in Nidderdale where
the measures above the Simonstone Limestone appear to be only 6"
thick, the only beds which appear to be present are the fossiliferous
shales, though it is not possible to verify this assumption.

The Simonstone cyclothem is usually ill-exposed, but the
Simonstone Limestone makes a mappable feature on North Penhill and
at Scale Park, The limestone within the shales of this cyclothem
makes a local feature near Layrus Wood on the N.W, side of Penhill;
Control of mapping was chiefly by means of features in the Middle
Limestone which overlies the sediments of this cyclothem, whilst

occasional stream exposures occur in the shales of the cyclothem,

especially in the upper beds, in Waldendale,
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Details

Simonstone Limestone - The Simonstone Limestone is very rarely

fully exposed in the present area and for the purpose of this
investigation the lowest horizon which was examined in detail was
the top of this limestone, The main body of the limestone

was not fully exsmined for its fauna or detailed lithology, though
its thickness was measured at a few points,

Waldendale - A limestone which is probably the Simonstone
Limestone is exposed in the bed of Walden Beck, upstream from
Kentuckey House, (982802) where a maximum of 2' of grey limestone
is seen. The absence of a fauna makes it unlikely that it belongs
to the lowest limestone in the shales of the cyclothem, 300 yd.
further downstream a 6" shale parting occurs in limestone which is
referred to the Simonstoﬁe Limestone for lack of contrary evidence.

‘Tﬁe limestone is exposed 100 yd. S. of Routon Gill Farm where
the base is seen resting on sandstone, The upper beds are seen,
but overlie a gap in the section, and include a layer 2'6" in
thickness with algal nodules - a development not seen elsewhere in
the present'érea, but with parallels in the ground to the E.W,
(Moore, 1955). The section below Ashes Farm is the most complete
one in the present area (Plate 3). The Simonstone Limestone is
here a blue, detrital limestone 34' thick with traces of

- Orionastraea sp. and small haploid corals in the top 6" of the

rocke.

T T

Whilst the Simonstone leestone is unexposed on the E, side of

\\v Tt~
1ower Waldendale, apart from small 1ncomp1ete exposures, it forms

~
~ .
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a persistent feature on the N,W, flanks of Penhill which dies out

to the E, of West Witton. The Simonstone Limestone is never fully
exposed along this feature, though it frequently forms scars in biue _
or dark grey limestone, Its thickness was estimated at 26' above
Swinithwaite and over 4O' at West Witton (059884) where it is

fairly well exposed in a cliff-girt gill. (see Plate 4 for thickness
data). The topmost beds of the limestone are never exposed here

and it seems that the horizon with Orionastraea, if present is not

available in exposures for examination. . A roadside guarry near

Swinithwaite (0L8889) yielded Saccaminopsis fusilinaformis
from the uppér part of the limestone, |

Since the feature on the Simonstone Limestone dies out to the
E., of West Witton it is 1esé easy to identify this horizon to
the E. An exposure at Mount Park (081883) shows grey limestone
in situ and it is assumed that this is the Simonstone Limestone.
This occurrence lends some support for an easterly component in
the thinning of the beds above the Simonstone Limestone on the north
face of Penhill, for a rough estimate, based oﬁ exposures of the

Simonstone and Middle Limestones can here be made.

An exposure which falls inside the present mapping area in an
old quarry N.E, of Ggle Bank (098888) is possibly in the basal
part of the Hardrow Limestone. It is a blue, foetid limestone
with a prolific fauna of brachiopods, compound corals and
fenestellids in the lowest 6", which here overlies a sandstone.
The full thickness of this limestone is about_25’. It seems

unlikely from the mapping evidence that this horizon is the Simonstone

Limestone, though this remains a possibility.
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Coverdale - The full thickness of the limestone is not
seen in this dale since it only occurs in valley'inliers at two
points. ~ In the inlier below Tunstall Scar over 15' of limestone
are seen. The limestone islhere grey and crinoidal and
approaches a biostromal facies ih some of its beds, owing to
the size of the articulated stems in some of the layers.
Another small inlier occurs in the Cover near Ridge Scar,
Woodale (024793) where 3' of blue limestone are exposed. These
probably belong to the uppermost beds of the Simonstone Limestone

which does not yield Orionastraea however,

The section in Park Gill Beck (986751) shows 41' of limestone;
the base is clearly seen, but the top is not exposed (Plate 3),
No sign was seen of Orionastfaea either here or in the inlier
’in the core of the Limley anticline in Nidderdale (09976u), where
1' of grey limestone with a few quartz grains are exposed in
the bed of the R.Nidd. This liméstone is very probably the

Simonstone Limestone, since Orionastraea garwoodi var. pristina

Hudson has been found near the bése of the limestone which

overlies the supposed Simonstone Limestone (this fossil is character=
istic of the lowest part of the Middle Limestone)., The sinking

of the R.,Nidd into a subterranean channel at Manchester Holes,
upstream from this point suggests that a Eonsiderable body of
limestone here underlies the bed of the river and makes the

presence oflany large body of shales below the river-=bed here at

- small depth extremely unlikely.v The presence of Saccaminopsis
fusilinaformis in the top of the Simonstone Limestone here is

slight additional evidénce, since this fossil has been found
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elsewhere in the present area at this level and also in the
Westmoreland Pennines where it is characteristic of this.horizon
(Turner 1927).

Shales with limestones - exposures are described in sequence

from Waldendale, Coverdale and Park Gill Beck.

Waldendale - No exposures are seen in upper Waldendale, and the
gill at Ashes Farm shows the most complete section in the present
area (008822), The lowest beds are blue-grey shales with an
abundant normal shale fauna in a moderate state of preservation

as calcite films. These are overlain by limestones with shale
partings. . The thickest limestone stratum, 3'6" thick, is a blue,
fossiliferous ca}cite mudstone with a Lithostrotion~clisiophyllid-
latissimoid productid faunal assemblage. Unfossiliferous grey
shales are exposed higher up the section (see Plate 3) and include
thin beds of blue calcite mudstone at the top of the series.

North Penhill - In the vicinity of Layrus Wood, though the
shales with limestones are badly exposed, a limestone is mapped
Awithin the series which aovpears to be at a level equivalent to
the higher limestones seen at Ashes Farm. The most complete

-section here visible is below West Layrus Wood (03288Y4):

2'6"=3' compact, blue limestone

116" 8ilty calcareous shale with irregular limestone layers
. carrying a Lithostrotion, productid-fenestellid fauna
oy impure, blue limestone

5 gap

6" soft, brown sandstone

The limestone at the top of the above measured section can be
mapped for over a mile along the outcrop on the line of a feature

with occasional exposures which runs eastward from the exposure

detailed above, This limestone, which is from 3' to 3'6" in thickness,
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is a blue calcite mudstone. It is never notably fossiliferous.

Coverdale - Several exposures occur in this group in the
River Cover which is excavated iﬁ these beds for several miles.
These exposures, though incomplete, yield extensive faunas, On
the left bank of the River Cover near Bradley (039803) the

following beds are seen:

1t blue limestone

Lt shale

1'6" limestone with thin shale parting
2! shale

Upstream at 037801 a more complete section occurs:

- shale
- blue limestone nodules
3'6" shale

1'6" "limestone with shale parting, Productus (Gigantoproductus)
g latissimus J. Sowerby group occurs in the limestone.
' fossiliferous shale

3! shale
3! fossiliferous dark blue-grey shale with a normal shale fauna

preserved in calcite,

Below the scars on the River Cover near West Bottom Lathe,
exposures of fossiliferous shale with thin limestones are seen in
the bed of the river., Two limestones occur, separated by
2'-3'6" of rather silty, dark shale; neither limestone appears to
exceed 1' in thickness. The limestones are)blue calcite mudstones
carrying a large quantity of organic material which appears to
approximate to a life assemblage, since specimens of Productus
(Echinoconchus) punctatus (Martin) with spines still attached occur,
whilst crinoid ossicles are partiy articulated. The shales are
dark grey and contain calcitised calices of haploid corals which are
almost invariably crushed. They have apparently been transported

into place and slways lie along the bedding and have an abraded




30

epitheca. All the recognisable forms are Aulophyllum fungites
Fleming.

Whilst the section in Park Gill Beck, above Kettlewell is
unexposed at this level, 6" of shale below the Middle Limestone
in the core of the Limley Anticline in Nidderdale, Though
inacessible, probably belong to this group. This 6" shale
partiﬁg between the Middle and Simonstone Limestones appears to
be the only representative of the shales and sandstone of the
Simonstone cyclothem here,.

Unfossiliferous Shales

Waldendale - At several points in upper Waldendale unfossiliferous
shales are exposed in the courses of tributaries of Walden Beck.
The mqst cbmpiete section, at 980798, shows 19%' grey-blue fairly
fissile éhale with numerous bands and lenses of grey ganisteroid
siltstone up to 3" in thickness. Annelid castings occur on the
external surfaces of these bands. Some of the siltstone bands
are chalybite rich, being heavy in weight and of a bluish, rather
than a grey colour. The siltgtone layers increase in freguency
upwards, towards the sandstone which ovérlies these shales, At
several other points in upper Waldendale unfossiliferous shaleé

occur (up to 19' are seen) with sandstone ribs and chalybite nodules

(Plate L gives details of the thickness and lithological
variations in these beds).

Coverdale - In upper Coverdale in the vicinity of Bradley and
Hunter's Hall there are nearly complete exposures in this group.
The section on the left bank of the River Cover W, of Arkleside

(042805) shows 16' shales with thin beds of micro-current bedded
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siltstone. In all respects this section is like those described
from Waldendale. At Ridge Scar (022791) (Plate 3) the top 22'

of these shales are excellently exposed and include éome ribs of
current bedded siltstone and chalybitic siltstone, In the left
bank of the Cover above Cover Bridge (012786) 18' of dark blue
shales with chalybite nodules are exposed. These shales are
fossiliferous in the lower 5', but are nevertheless brittle. The

principal fossil is Chonetes hardrensis (Phillips) group

preserved in calcite with an accompanying fauna of gastropods and
pelecypods rich in species, but poor in individuals., The presence

of a specimen of Productus (Eomarginifera) sp. with its spines

intact and up to 6 cme in length indicates that the fauna is
at least in part a life assemblége.

Near the bottom of Slape Gill (001779) 25' of shales are incom-
pletely exposed, with bands of micéro-current bedded siltstone in
the upper beds (Plate 3). In Park Gill Beck, overlooking Kettlewell,
1' of Shale was seen of the unfossiliferous variety which probably
belongs to this group, but the section is here not fully exposed.
It is probable that these beds are absent in Nidderdale where the
total shale of the cyclothem is only 6" thick, and this pfobabl&

belongs to the fossiliferous shale division.

Sandstone of Simonstone Cyclothem - The outcrops at this horizon

are considered from north to south. '

Penhill - On the north side of Penhill, several sections in the
vieinity of West Witton show the sandstone to be thin. A limestone
occurs at this horizon in addition as at Capplebank Farm (064880) where

it is seen under the sandstone. The section here shows:
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- Limestone (Middle Limestone)
Lt sandstone

2'6"  limestone

1! shale seen

To the west the sandstone appears to thicken and was estimated

at 18' on features below Langthwaite Wood. The lowest 7' was
actually seen here and is a very thinly bedded, very fine grained
sandstone with mica and carbonaceous flecks, in its lower part,
but the bedding thickens upwards. The full thickness of the
sandstone is never seen on the N,W, and W. sides of Penhill,

but it appears to be in the vicinity of 20' thick., The upper
beds are seen bdow the Middle Limestone - of Morpeth Scar (029876)

where the section shows:

- Middle Limestone

.1' sandstone
5! calcareous, fine grained sandstone, weathering with a slight

honeycombed structure and containing vertical tubes in the
top 2' which may be annelid borings having affinity with
Arenicolites spe.

In the crags above Lohg Ing Wood (022861) the section shows:

- Middle Limestone
6" black fossiliferous shale
2! gap .
Lt hard, blocky limonite spotted, cream coloured, fine grained

guartz sandstone (base not seen

Upper Waldendale - The Middle Limestone is seen to rest on

sandstone at Scar Folds, but the full thickness of the §andstbné

is only seen in the stream below Ashes Far and at exposures

up~dale from this point, All these exposures show little variation
(Plate 4). The variation in.thickness is from 18" to 12'6", with

the thinning of the sandstone taking place in the direction of thinning

of the measures of the cycldhem which overlie the Simonstone
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Limestone. The sandstone is a touch, grey well bedded fine
grained quartz sandstone, lithologically similar to the ribs of
sandstone which occur in the top of the underlying shales, As in
the case of these thin sandstones, the main body of the sandstone
shows small scale current bedding.

Lower Coverdale - the Full thickness of the sandstone is
not exposed in lower Coverdale, but 7' of sandstone are seen
at two points south of Carlton (see Plate 4). The sandstone has
been worked for roofing tiles at Tunstall Scar (061831), the
most southerly of these two places and here there are seen:

3! ﬁéssive, spotted fine grained quartz sandstone
L4' flaggy, fine grained quariz sandstone, splitting up into slabs
suitable for roofing stone -

Upper Coverdale ~ The sandstone is seen to be consistently
very thin between Bradley and Coverhead and fireclays are commonly
associated with it. The sections in the scars on the right bank
of the Cover upstream from Cover Bridge show either sandstone,
sandstone resting on fireclay, or fireclay (the thickness of these
measures is shown on Plate 4 for all localities and fireclay is
noted when present). The beds at this level are subject to
considerable variation in. a very rapid manner, In Ridge Scar,
Woodale (022791) at the W. end of the cliff, the Middle Limestone
rests directly on thé unfossiliferous shale group of the Simonstone

cyclothem, whilst 140 yd. upstream the scar.section shows:

=~ Middle limestone
1' black, fossiliferous shale

3! flreclay
- mudstone

A gomewhat similar section is seen in a stream immediately S.W.

of Slate Gill (031794) which shows:
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- Middle Limestone
8" black shale and fireclay
2! grey fireclay ‘
1'6" flaggy sandstone (no base seen, but a shale occurs a short
distance downstream)

West of Arkléside, exposures show 4' of sandstone under the
Middle Limestone, but with no trace of a fireclay.

The furthest- south of all exposures is in Park Gill Beck
(989752), overlooking Kettlewell, where the sandstone is 5' thick.
This horizon is apparently absent entirely in the exposure in

the axis of the Limley anticline in Nidderdale (Plate 3).
Palaeontology

The Simonstone Limestone wes not examined in detail during the
present work, excépt for the uppermost few feet which were often

searched for Orionastraea, but in fact the extreme top of the

limestone where this coral occurs is very seldom seen in the present

area. Orionastraea is widely known from this horizon (Turner, 1927,

Hudson, 1929a, Moore, 1955) and was once found during the present
work, but as a fragment whose>species could not be identified. The

records of Saccaminopsis are of interest because the Simonstone

Limestone is characterised by abundant Saccaminopsis in the outcrops

on the N.W, fringes of the Lake District (Turner, 1927), though
this fossil does not appear to be common in the present area and

was not recorded by Moore (1955), when working in Upper

Wensleydale;

The lower part of the shales of the Simonstone cyclothem are.
highly fossiliferous and carry an extensive normal shale fauna (as

defined by Hudson, 192§), preserved as calcite films. The most
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prolific locality was that near Bradley, and though the Ashes
Farm locality was almost as fossiliferous, the preservation of

specimens is here somewhat indifferent. The bulk of the fauna

consists of long ranged forms, but the presence of Eomarginifera

setosus and E. tissingtonensis is noteworthy, since they occur

to the exclusion of E., longispinus and E. lobatus, forms which

appear to take the place of the two former species higher
stratigraphic levels (see also Johnson, 1953). These two last
specles do not sgppear to be recorded below the Scar Limestone.

The record of Cancrinellg undatus, which is prolific at the

Bradley exposure, is matched by a similar record by Moore (1955).
Fenestellids are numerous and well preserved and specimens
from th exposure near Bradley.indlude_the only dorsonodulose
forms recorded from the present area. The remaining bryozoa include
a variety of genera, which are chiefly stick and strip shaped
cryptostomes.
The ostracods include several genera commonly recorded

,from shales of Yoredale facies, namely Bairdia, Kirkbyia and

Paraparchites, preserved in moderate abundance as three dimensional

calcite films (determinations which follow are by Dr. F.W.
Anderson). The species of foraminifera recorded are similar in all
respects to those listed from the limestones of Yoredale facies,

The shale fauna from the remaining locality differs from the
normal shale fauna and appears to come from a markedly higher
stratigraphicclevel than the previous records i.e. from the lowest

part of the unfossiliferous shales of the Simonstone cyclothem.
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These locally develop a fossiliferous phase, seen only in the

exposure near Cover Bridge. The most abundant forms by far are

numerous and well preserved Chonetes hardrensis Phillips which
occur in conjunction with several other fossils, chiefly orthotetids,
pelecypods and gastropods,. The fauna is apparently indigenous

since it includes a specimen of Eomarginifera sp. bearing its full

complement of fragile spines, Brachiopdds are rare however,
with the exception of the prolific Chonetes. Thus the

fauna at this locality contrasts markedly with the normal shale
assemblage with its ébundant and variea brachiopods. Bryozoa are
almost unrepresented in the present records though they occur in
abundance in a normal shale assemblage.

The limestones in the shales of the Simonstone cyclothem yield a
prolific fauna at some localities, Specimens from the sections near
West Bottom Lathe include limestone made up very largely of
organic debris, which are chiefly brachiopods and crinoids. The

- fragments do not appéar to have been transported far, since two

specimens of Echinoconchus punctatus still bearing numerous,

fragile spines were recorded. The records of Aulophyllum fungites
are from shales between two limestones in the section near West
Bqttbm Lathe and are based on a large collection of calcitised
calyces, many of them crushed and all of them preserved in a
horizontal position on the bedding planes.

The present records cannot be compared with those of Moore
in full detéil since the nomenclature of the limestones of the

Simonstone cyclothem is on a firm fodting only in upper Wensleydale,

On ﬂhe basis of tentative correlaﬁioné, the lowest limestone seen
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at the exposure near Bradley, Coverdale and at Ashes Farm,
Waldendale, is correlated with limestone IVa of Moore which also
has yielded Gigantoproductus latissimus. Limestone IVb may be
tentatively correlated with the highest limestone of the section
neer West Bottom Lathe which yields a somewhat similar fauna,
incorporating species of Eghinoconchus, and Dictyoclostus,

recorded in considerable abundance in the present area from this

one locality.

Faunal Lists
Simonstone Limestone

Archaediscus karreri Brady var. B Short ms., 1
Endothyra sp., 1

Orobias ornata (Brady),

Saccaminopsis (Saccamlna) fu8111naformls (McCoy),
Tetrataxis decurrens (Brady),

Crinoid ossicles, 1

Rhombopora sp., 1

Orionastraea sp., 4

Palaeosmilia regia (Phillips), 1

Ostracods, 1

Index of localities for the above

1. R. Cover below Tunstall Scar, Coverdale 061831
2. Axis of Limley anticline in R.Nidad, Niddérdale 09976L
3. Road cutting S.E. of Swinithwaite, Wensleydale 0L8889
L, Stream below Ashes Farm, Wsldendale - ‘< - 008822

Fossiliferous shales of Simonstone cyclothem

plant remains, 2

Ammodiscus incertus (D'Orbigny), 2 ,
Endothyra bowmani Phillips, 2 : 3
Orobias ornata (Brady), 2 _
Tetrataxis decurrens (Brady)

Tetrataxis palaetrochus (Ehrenberg)
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Cladochonus sp., 2
Zaphrentid indet., 1,2

Archaeocidarid spine, 1,2
Plstycrinus sp., 2

Crinoid ossicles, 2,3

Fenestella cf, compressa var. nododorsalis (Ulrich), 2
Fenestella plebeia MéCoy, 2
Fenestella sp., 1,3
Penniretepora sp., 2
Rhabdomeson sp., 2
- Rhabdomeson or Rhombopora sp., 1
? Rhombocladia sp., 1
Steblotrypa sp., 2
Trepostome (encrusting form), 2

Annelid trails, 2

Actinoconchus planosulcatus (Phillips), 2
Brachythyris decora (Phillips), 1
Camaratoechia pleurodon (Phillips), 2,3
Chonetes (Chonetes) hardrensis %Phillips), 2,3
-------- (Tornquistia) politus McCoy, 2
Crurithyris urei (Fleming), 2

Dielasma hastatg (J., Sowerby), 1

Hustedia radialis (Phillips), 2

Martinia glabra (Martin), 2

Orbiculoidea nitida (Phillips), 2

Orthotetid indet., 2 :

~Phricodocthyris sp., 1,2

Productus (Buxtonia) cf. scrabiculus (Martin), 3

-—=-=—=—c (Cancrinella) undatus Defrance, 2
——————— (Echinoconchus) elegans McCoy, 1,2
--------- (Eomarginifera) cf. setosus Phillips, 2,3
--------- (-—==e==eee-w--) tissingtonensis Sibly, 2

R O ) Sp., 1

--------- (Gigantoproductus) latissimus J. Sowerby group, 1
--------- (Productus) concinnus J. Sowerby, 1

--------- ( -========) productus (Martin), 2

Schellwienella rotundata Thomas, 3

Spirifer bisulcatus (J. SowerbyS group, 2

Spirifer trigonalis (Martin) group, 2

Actinopteria ? persulcata (McCoy), 1
----------- - SP., 2

Amusium concentricum Hind, 2

Aviculopecten cf., clathratus (McCoy), 2
------------- intermedius (McCoy), 2
------------- interstrialis (Phillips) juv., 2
? Conocardium sp., 1

Edmondia cf. pentonensis Hind, 3




39

Edmondia primaeva (Portlock), 1

Leda attenuata (Fleming), 2

-——— luciniformis (Phillips), 3

Leiopteria thompsoni (Portlock), 1 s
Limatulina scotica Hind, 2 Vb e
Nucula cf. palmae J. Sowerby, 3 ~—-—" ?t?‘/n”J/“L'”‘
------ cf. undulata Phillips, 3

Pinna mutica McCoy, 2

Pseudamusium snisotum (Phillips), 2

Sanguinolites angustatus (Phillips), 1

Schizodus of. axiniformis (Phillips), 3

Aclisina sp., 1,2

Buceniopsis sp., 2

Euphemites urei (Fleming), 2,3
? Loxonema Sp., 1

Macrochilina sp., 2
Platyschisma sp., 2

‘Conularia guadrisulcata M}Coy, 2

Hyolithus sp., 2 v

Epistroboceras. sp., 2
Orthocone nautiloid, 1

Bairdia hisingeri (Minster), 2

Cardiniferella scrobiculata/Jones, Kirkby and Brady{ 2
Kirkbyia permiana Jopés, 2 : A
Paraparchites scotoburdigalensis (Hibbert) juv., 2°
? Waylandella cuneola (Jones and Kirkby), 2
Waylandella sp., 2 '

Ostracods, 1

Index of localities for the above

1. Stream below Ashes Farm, Wgldendale 009825
2. R. Cover E,N.E, of Bradley, Coverdale 037801
3, Left bank of R. Cover above Cover Bridge 013787

Limestones "in fossiliferous shales of the Simonstone cyclothem
together with their attendant shales in which fossils are
preserved in solid calcite.

Aulophyllum fungites (Fleming), 1

Diphyphyllum cf. furcatum Thomson, 1

Lithostrotion junceum (Fleming), 1

Archaeocidarid spine, 1

Crinoid ossicles, 1,2,3
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Fenestella sp., ¥

Rhabdomeson oréThombopora SPe, 1
trepostome bryozoan, 1

Actinoconchus planosulcatus (Phillips), 1

Camaratoechia pleurodon (Phillips), 1

Dielasmg hastata (J. Sowerby), 1

Orthotetid (possibly Meekella sp.), 1

Productus (Dictyoclostus) aff. antiquatus (J. Sowerby), 1

--------- (-=—e——emece=-) aff. pinguis Muir-Wood, 1
T ) pugilis (Phillips), 1
--------- (Echinoconchus) eximius Thomas, 1
--------- (-——===—=-—=--) punctatus (Martin), 1

--------- (Gigantoproductus) latissimus (J. Sowerby) group, 2,3,
Rhipidomella michelini (Léveillé), 1

Schellwienella aff, rotundata Thomas, 1

Spirifer striatus (Martin), 1.

Spirifer triangularis (Martin), A

Spiriferellina octoplicata (J. de C. Sowerby), 1

Spirorbis sp., 1
? Ostracods, 1

Phillipsiid trilobite (mucro, if present, is not preserved), 1

Index of localities for the above

1. River Cover E,N.E, of Bradley, Coverdale 037801
2. Bed of R. Cover near West Bottom Lathe 003780
3. Stream below Ashes Farm, Waldendale 008822




PLATE 3 Comparative sections in the Simonstone Cyclothem.

PIATE 4 A Information and isopachyte diagram for the Simonstone
cyclothem, exciuding the Simonstone Limestone.

1. Isopachytes are at 10' intervals for the measures of the Simonstone
cyclothem between the top of the Simonstone, Limestone and the base of
the Middle Limestone. Large numerals denote the thickness measurements
on which the isopach lines are based. The prefix 'C' before a numeral
implies that the Tigure is an approximation derived by inspection of
the geological map at a point where the evidence is good for making

" such a determination.

Le Smali numerals denote the thickness of the sandstone at the top of
the cyclothéﬁ s immediately underly&ng the Middle Limestone. ’

tT' denotes a thin limestone at the base of this sandstone (the thick-
ness of this bed is included in the figuwe for the sandstone).
'F!'denotés fireclay , with the sandstong s Or by itself where it
actua}ly replaces the sandstone in the section ( the thickness of the
fireclay is included with the figure quoted for the sandstoneje

- A plus sign after a figure denotes incomplete exposure, the visible

thickness being quoted. (this applies to all subsequent plates of this

nature).

PLATE 4 B Information and isopachyte diagram for the upper Middle -

Limestone (above the Gigantoproductus beds).

1. Isopachytes are at 25' intervals. Long dashes indicate well founded
isopachs; short dashes , uncertain ones. The thicknesses on which the

isopachs are based are given in small numerals.

o, The following capital letters are used to indicate features of the

Lower Middle Limestone - 10'- QOrionastraea Band , 'A'- Orionastraea

. Band absent, 'Bf=- Pseudobreccia occurs.




1334 O 7 ] - - — _
3 TI1] ~ = T T T T T - - ____
rro+4 T T T T T s -
. ] -~
o TT1 1 ~
TT1 I S o
I TI -
ITT L
I I
% TT1 T
ITT T T T
4 L1 Il mousamn [ L
ot L T.1 T T T1 ancusNowss | | T
T I 1 1 1 1 |
ISR 1 T1 T T
111 I 1T T 1 11 1
or - T ITT T TTT J T
IIIIIIIIII ] — - — — _———— - _——— — _——— = o S ———_ _
=== - - e e
\ 11 - - - _ ITTTy . i 0 v e
\ = - [- -
~ = [
\ ~ "t v v =
~ |ttt 1 - e S o n1_un.1 o
N\ e } = - - - = ~ T T T SINQLSIHI 7 TS
A [ N R - I = SNOVIATNSO)
\N =l ... Vet 0y e ™ -
/ ......
- = -——=== -
- e — = - = -
Iy -
PPt . wvds ~ :
AN 110 e M5 Mvs 1vaoom ~L
® s . 1 9
oiy . ooy
paeop Bapeh spqoud - wuIn w doo _
" -_
0y 4w wpys momoop) -4
recu wkow> yw oo | ey
o

pvoq wowiin wim srows INOLSINN 1I00M 90 BV

waEpeos | NOLLIM 153M D

. 5

2130 . ot
20183y NIGTVA : Mvisnny . WYYd SINSY SNYAYY

[ ’ C [ t '




\ 131
25 L4

J3A0y Yy o —

N\ uo303g uing ¥
N\ _
N\ \ 80
o2 \  Hsdlo
Qe /
\
\ su




41

CHAPTER 3
THE MIDDLE CYCLOTHEM

The Middle Limestone was so named by Phillips (1836) th
recognised this ﬁorizon in the present area and measured its

thickness at 150' to 160 in Lead Up Gill, Covérdale.. Apart

R from a mention by Dakyns (1892) who noted the unusual thlckness

.of this horizon near West Witton, the Middle Iamestone of the
present area has only been described from Nidderdale by Tonks
(1925) who gives a full account of it in that area. He records
the presence of Orionastraea from the base of the limestone

(which was first noted in the dale by Chubb, fide Tonks, 1925)

.and gives.detaiis of two bands with Gigantoproductus which occur
in a tﬁick development of the limestone. The occuﬂénce of the
upper Gigantoproductus band mentioned as outcropping in the
quarry on the W, side of Howstean Beck 500 yde W, of Lofthouse
Stétion and below.Lofthouse footbridge could not be verified by
the present author, who did not find this horizon in the Lofthouse

inlier. Palaeosmilia regia is recorded from below the Lofthoyse

footbridge by Tonks, but has not been recorded during the
present work, possibly because this locality has been extensively

P

collected By previous workers.
The limestbne taken as the upper leaf of the Middle

Limestone by Tonks is here referred.to as the Five Yard Limestone,

for reasons stated in Chépter Lo

- Hudson (1929) records Orionastraea garwoodi from the base

of the Midde Limestone of localities in the area here described

and the present work adds little detail to this contribution.
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The most recent reference to the Middle Limestone is by_

Joysey (1955) who records Orbitremites from the railway cutting

N, N, W, of Limley in Nidderdale at a horizon similar to that at

which this blastoid occurs in numbers N, of Grassington.
Stratigraphy

The Middle Limestone in the present area is a horizon of
variable thickness (60%-198') and is always divisible into three
divisions:

The lower Middle Limestone is a massive gfey, detrital limestone
usually blue near the base and top and poor in macrofossils. Véry

locally a horizon with Lithostrotion maccoyanum and productids is

developed at the extreme base, and more commonly a horizon with

Orionastraea garwoodi Hudson and variants is seen about 4! from the

base. of the limestone. This latter horizon is however absent'
over a large portion of that'area; especially in Coverdale and
upper Waldendale. The lower limestone is fairly constant in
thickness, the usualy variation being from 18' to 4O°, é
variation which is not systematic in any geographical direction,
It is possible that a thickness of about 59' is attained in the
Limley inlier in Nidderdale, but it may be in fact nearerluo'.

The Gigantoproductus beds are a constant horizon in the

area and their occurrence serves to divide up the Middle Limestone
into three units in most sections, namely the lower MiddleALimestone,

the Gigantoproductus beds and the upper Middle Limestone. The

Gigantoproductus beds are usually well bedded, blue, fine grained

limestones which are frequently calcite mudstones, carrying a
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prolific fauna of Productus (Gigantoproductus) giganteus (Martin) with

an accompanying fauna of productids and bryozoé which appear to

be much less numerous than the specimens of Gigantoproductus.

Large sops of Lithostrotion junceum Fleming, in a position of

growth, are a common feature of the lower part of the
Gigantoproductus Beds, especially in the north of the area. Nodules
of black chert freguently occur, often inside the curve of the

valves of Gjigantoproductus. The Gigantoproductus Beds vary

rather haphazardly in thickness, from 8' to 50°'. The centre of

the séries is locally'free f:om Gigantoproductus. In the

measured sections (Plates 5,6) the base of these beds has been taken
as a time line, Whilst it cannot be proved that the characteristic
brachiopod achieved widespread distribution in a very short time, it
appears likely. |

The upper Middle Limestone shows the greatest variation in
thickness and, unlike that in the lower horizons, this appears
to be systematic and can even be approximately isopached. The
thickening of the upper Middle Limestone continues from the N.W.
slopes of Penhill into middle Covefdale and also occurs in the
Limley area in Nidderdale (Plate 4B). The total variation in
thickness which is seen is 9'-135', This horizon also shows great
facies varistions and varies from a detrital grey limestone or
grey calcite mudstone with organisms to a completely organogenic,
pale grey, incoherent limestone made up almost entirely of
crinoid stems of unusually large diameter in a state of complete
articulation. This is indicative of rapid accumulation of crinoids

in situ with little resorting of the material which made up the
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Stems. Original dips of accumulation of these debris are
frequently seen and it is thought that these in most cases mark
the original mouhding'up of the crinoid biostromes. The
limestones made up almost solely of stems do not contain calicular
plates which were, it is assumed, winnowed out by currents and
deposted elsewhere. Macrofossils, other fhan crinoid stems

are rare in these accumulations of crinoid stems, with the
exception of a bryozoan bank accumulation at Long Ing Wood,
‘Waldendale (023861) which has yielded a fauna of crypbpstome and
trepostome bryozoa with productids and athyrids.

The beds of the Middle cyclothem above the limestone are
everywhere thin and do not exceed 23' in thickness. Iﬁ the south
of the area they are dark shales with a normal shale fauna
preserved -as calcite films with occasional thin limestones, which
are usually seen in the lowest part which is transitional with the
top of the Middle Limestone, The total variation in the thickness
of this shale development, which reaches its maximum thickness
in Nidderdale at Angram, is from 5-=20°%,

In the north of the area, on the north face of Penhill and in
lower Covergale the measures above the Middle Limestone, when seen
to completeness are always fine gfained pale sandstones with
obscure shelly remains at several localities, varying from 23' to
13'6" in'thickness and complete sections of which are only seen in
lower Coverdale. Whilst the mapping evidence is not quite
cdnclusive, the evidence of features on the N.W, slopes of Penhill
suggests that thé sandstones forming the feature at Oswald High Wood

which appear to directly follow the Middle Limestone (with a possible
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thin shale below them) can be mapped southwards into the sandstone
which underlies the Three-Yard Limestone which occurs in features
above Long Ing Wood, In addition, beds which are referred to

the Middle cyclothem with some confidence which form a feature
above Long Ing Wood appear to die out in a northerly direction,
together with the Five Yard Limestone which they underlie. No
trace of either of these horizons appears to occur north of the
Hudsoh Quarry. Since the features are not absolutely continuous
at the level of the sandstone below the Three Yard Limestone there
ié no final certainty.that the sandstones of Oswald High Wood
belong to the Five Yard cyclothem, but this seems a likely ex-
planation which is followed in the interpretations put forward

in Plate 21. In the text a conservative view is taken however
and the beds above the Middle Limestone in lower Coverdale and

on the N, slopes of Penhill are referréd to the Middle cyclothem,
since they bverlie the Middle Limestone and other evidence of
their age is not finally concluéive.

The Middlé Limestone is one of the best exposed horizons of
Yoredale facies strata and usually forms features where the driff
igs thin as on the N. face of Penhill., Elsewhere it is partially
obscured by valley drift, but in the deeper tributary Qaileys it
forms picturesque gorges and cliffs, this especially where the
Middle Limestone is abnormally thick. The bedé of éhe Middle

cyclothem above the Limestone are only exposed 8poradically_and

are usually seen only in stream sections. The shales between the

Middle and Five Yard Limestones in upper Waldendale and upper




46

Coverdale are me of the least well exposed horizons in the

present area.

Details

Middle Limestone - Exposures are described seriatim, first in

Waldendale, progressing down-dale, then on the N, flank of Penhill,
in Coverdale, progressing up-dale, in Park Gill Beck and finally
in the Nidderdale inliers. ‘

Walden Head - The section in upper Walden Beck (979797) is in a
stream of low thalweg - nearly}all the beds are exposed, but the
measurement of thicknesses of beds is subject to small errors.
(Plate 5). The lower Middle Limestone is about 35' thick and is
a massive, grey detrital limestone in the middle part with a blue
colouration in the lowest 8' and top 7'. The uppermost 7' litholo-

gically resembles the Gigantoproductus Beds, that is they are dark

grey and blue calcite mudstones bedded in 1' posts. The strata

with Gigantoproductus are typically blue and well bedded limestones

with abundant specimens of G.giganteus (Martin). The upper

Middle Limestone is thin and appears to contain shale layers towards
the top. The thin limestone bands which are separated from the
Middle Limestone by these shale layers are also regarded as part

of the Middle Limestone. This correlation is upheld owing to the

presence of a giganteid- Lithostrotion fauna in the lower leaf of
the Five Yard Limestone described by Moore (1955) from the country
to the N.W. of this point. This fauna appears in the next lime-
sténe in the succession of beds at Walden Head, immediately above

the beds described above. Between the sections at Walden Head
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and Dales Barn, streams draining off Brown Haw show sections

similar in all respects to those at Walden Head and Dales

- Barn.
The section at Dales Barn (992808) closely resembles that

seen at Walden Head, there being a well defined tripartite

divisidn of the Middle Limestone. The Gigantoproductus beds

carry sops of Lithostrotion sp., a feature which becomes
incréasingly evident in exposures further down the dale, The
upper Middle Limestone is unusually thin here; only 6'6" are
seen, and it is unlikely that these beds are substantially
thicker (Plate 5). The lowest 6" of the lower Middle Limestone
contain numerous organic fragments, but no corals were

collected.

N.E, of this section the lower Middle Limestone outcrops
as an impersistent line of scars running along the side of the

dale, The Gigantoproductus beds occur in two stream sections

between Dgles Barn and Ashes Farm, At Ashes Farm a stream
section (008822) shows the Middle Limestone divided, as is
usual, into three divisions. The upper Middle Limestone is
quite thin, and is not over 13' thick (Plate 5). Down-dale
frém Ashes Farm the Middle Limestone forms a weak feature and
is éXposed sporadically.

Scar Folds (OZOB&S) shows an uninterruped section in the
lower part of the Middle Limestone (Plate 5). The lower Middle
Limestone is typically developed and shows in the top 2' of beds
a horizon of pink nodules which Weathef out slightly. This is

the identical horizon at which Hudson (1929) and later Moore
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- bedding and occurring near the top of this horizon.
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(1955) described Erythrospongia lithodes Hudson and it is
probable that these are poorly preserved 5pécimens of this

sponge. The lower part of the Gigantoproductus Beds which are

here very thick, consists of blue, well bedded calcite mudstones

with occasional Lithostrotion in the upper part, and abundant

Gigantoproductus. 16' of limestone without giganteid productids

follow, which are blue in the lower beds and grey in the upper

portion. They are overlain by further beds with Gigantoproductus;

these are grey, crinoidal limestones ﬁith abuhdant giganteids
together with chert nodules. The lowest beds of the upper
Middle Limestone are seen,'but the upper beds are completely
unexposed. The visible beds are grey crinoidal limestones with
a 6" horizon with a granular texture and composed of crinoid
remains which apprbximate in appearance to the phase of the
upper Middle Limestone with abundant crinoid stems typically
developed further to the north. The size of the gap in the
section suggests that the uﬁpér Middle Limestone is thick here,
probably in the vicinity of 58's

Long Ing Wood shows excellent exposures in the Middle Limestone
(023861), (Plate 5). The lower Middle Limestone is a 12°
massive, grey limestone with crinoid ossicles, blue at the base
and almost unfossiliferoﬁs, except for the basal 6" which is

an irregular bed with p;ﬁhyphyllum cf. lateseptatum McCoy.

The upper beds of the lower Middle Limestone are blue, blocky

irregularly bedded caicite mudstones with nodules of black

glassy chert in ovoid and elongate masses, pérallel to the

The
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Gigantoproductus Beds which follow are, in their lower part,

lithologiéally similar to the blue calcite mudstones which under-
lie them. These beds are very well exposed and carry an

abundant fauna of Gigantoproductus giganteus (Martin)

with large sops of Lithostrotion junceum (Fleming) at several

different levels which have evidently grown in place. Solitary
corals are fairly abundant and include clisiophyllids together

with small productids, the most common of which is Sinuatella sinuata

(de Koninck). In the middle of the Gigantoproductus Beds a
horizon of calcite mudstone contains a fauna of bryozoa and
brachiopods preserved in a platy-weathering rock. The upper 14°

of the Gigantoproductus beds is lithologically different from

the lower part, since it is a rubbly weathering detrital
limestone of. grey colour, with occasional lenses and lenticular
layers of crinoid-rich debris which may include large stems.
These upper beds, unlike the limestones below, do not carry a

Lithostrotion fauna, and thus resemble the upper part of the

Gigantoproductus Beds of Scar Folds both faunally and lithologi~-

cally. Brachiopods are abundant and include, in addition to

giganteid productids, of both giganteus and latissimus types,

Sinuatella ginuata (de Koninck). Unlike the section at Scar

Folds, there is no horizon which is devoid of Gigantoproductus,
though there is a zone 5' thick near the centre of the series
which has bnly occasional specimenss

The lower portioﬁ of the upper Middle Limestone is a grey,

detrltal limestone, which has been locally dolomitised along

the line of a joint. Higher up the succession (Plate 5) strata
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- with abundant crinoid ossicles occur; many of the ossicles
are~iarge and these beds resemble the crinoid biostrome

facies in lithology, which is more typically developed further
north on the N.W. flank of Penhill, These beds are overlain

by'limestone of a bryozoan faciés, not seen elsewhere at this

horizon. - The forms include a tubular trepostrome, Rhabdomeson

Sp., Dibunophyllum bipartitum konincki and a fauna of small

brachiépods, preserved in a grey calcite mudstone containing
a very high proportion of well preserved organisms, chiefly
bryozoans,

Morpeth Scar (029878) (Plate 5) shows an excellent section
in the Middle Limestone which is here at its thickest development
in the present area. The lower Middle Limestone is a grey,
crystalline, fairly massive limestone with a coral fauna in

o

the basel 6", which includes Dyphyphyllum ?lateseptatum and
=2

Lithostrotion maccoyanum with several productids and Sinuatella sin-

tata. L' above the base of the limestone sops of Orionastraea

garwoodi Hudson are seen at intervals along a restricted, thin

horizon. 12' above the base of the Middle Limestone pinkish
blebs were noted, which were not sufficiently distinctive to

merit identification as Erythrosponqia. Indeed they may be

»inbrganic, since pink blebs were also noted by Moore (1955) and
were not identified as organic, these occurring at a closely
similar horizon in the lower part of the Middle Limestone. A
stratum near the top of the lower Middle Limestone is a grey
calcite mudstone, a lithology not usually encountered at this

horizOn.. The incoming of the fauna with Gigantoproductus
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giganteus (Martin)is anticipated by a change in the colour of the
sediment to a dark blue with a decrease in the grain size as

the sequence is ascended; this feature is characteristic of the
upper part of the lower Middle Limestone in all the sections
described from Waldendale. Imﬁediately below the lowest stratum

with Gigantoproductus giganteus a platy blue calcite mudstone

yields a very well preserved fauna of lagtissimoid productids
and bryozoa, with other subsidiary productids., This horizon
is followed by blue, compact, fine grained well bedded limestones

with thin shale partings and numerous specimens of

Gigantoproductus giganteus with occasional sops of Lithostrotion.

The upper 14' of beds with Gigantoproductus are grey in colour

as in other sections described from Waldendale and carry a single

horizon With Lithostrotion.

The lower beds of the upper Middle Limestone are grey
limestones with a single horizon yielding sops of Lithostrotion sp.
These are followed by a distinctive facies which is a white,
or pale grey incoherent limestone consisting entirely of crinoid
stems, with the ossicles fully érticulated.. Re-sorting of the
stems -appears to have been minimal and it seems probable that the
dips of the layers which show angies of up to 12 degrees, are due
to the crinoids having built up biostromal mouﬂds. There is
1ittle to suggest that they have been heaped up this way by currents,
.though this is possible. The lack of calicular elements is
remarkable and this is presumably dﬁe to the winnowing out of the

fragile calicular elements by currents, with their deposition in

an adjacent area,
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Between Oswald Pasture and Knarlton Knot numerous exposures
of parts of the upper 100' of the Middle Limestone occur, and a
mappable feature persists along the outcrop of the upper Middle
Limestone, being developed near the top of this division. The
beds ére variable, but include layers rich in crinoid stems -
these are apparently most abundant near the middle of the upper
Middle Limestone and less so -in the upper part of the limestone
which forms a mappable feature, Knarlton Knot (026868) and gulleys
to the N,N,E, of this poiht show excellent developments of.
coarsely crinoidal limestone consisting almost solely of stems
of this animal, and almost always showing original deposifional
'dips. |

Sections near Chantry Farm (055881) show the massive, grey
crystalline lower Middle Limesfone typically developed with a

single sop of Orionastraea L4'6" from the base. The gigantoproductﬁs

beds are not definitely seen at Chantry, since the diagnostic

fossil is absent and éxposures are incomplete, but the exposures
at Capple Bank Farm (064879) have yielded this braciopod. The
upper Middle Limestone includes a shale parting in the section
near Chantry which is overlain by a steeply bedded, presumably
current bedded limestone composed entirely of abraded crinoid
ossicles, with occasional pebblés of calcite. The occurrence
of rounded calcite pebbles suggests that the steep dips are a
form of current bedding in the limestone. The highest beds
.exposed in this seétion (Plate 6) show alternations of limestone
composed Wholly of crinoid debris and normal limestone, composed

of broken down orgsnic detritus,

The feature on the Middle Limestone which forms Nossill Scars,
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W.N.W.vof Chantry dies out to the east, and the mapping evidence
points to an eastward thinning of the upper Middle Limestone.
The feature on the upper Middle Limestoné which is readily seen
below Chantry persists eastward to Bristow High Gill (080882).
Exposures on it show that the lower Middle Limestone is |
persistently a massive, grey detrital limestone which is overlain

by a blue, well bedded, fine grained limestone with Gigantoproductus

giganteus and Lithostrotion sops, with some nodules of black

chert. The upper Middle Limestone is not well exposed, but
where it is seen it is a granuiar rock composed entirely of
crinoid debris. At a horizon which overlies an ill-exposed
shale parting correlated with that of the Chantry section, 15" of

blue limestone with Gigantoproductus giganteus are locally

déveloped S.E. of Chantry (057877).

At Mount Park the Middle Limestone is involved in a plexus
of faults causing a large segment of the limestone to lie parallel
to the hillside, with a long section in the lowest beds of the

Middle Limestone, forming a low scar. Sops of Orionastraea

‘carwoodi Hudson occur 6' from the base of the Middle Limestone here.
East of Mount Park, occasional exposures in the upper and lower

portions of the Middle Limestone occur, but the Gigantoproductus

" beds are not exposed. From the mapping evidence it appears that
the upper Middle Limestbne is thinning substantially to the E.,
‘though it is still thick to the south, in lower Coverdale.
Coverdale - The Middle Limestone, seen in the R, Cover near
Coverham Abbey, is not well expoSed enoﬁgh to merit a measured

section, but appears to contain horizons with g;gantoprodﬁctus SPe
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at two levels. The highest of these is at the very top of
the Middle Limestone, at a horizon close to that seen in the
railway cutting in Nidderdale, north of Limley Farm. 7' of béds
with Gigantoproductus are seen at the top of the Middle Limestone
at 115864, but the full thickness may be in excess of this
figure. | |

The upper Middle Limestone is thick in lower Coverdale, and
is well exposed in the R. Cover and in the gorges of Ulfers'Gill
and Elm Gill., The section in Ulfers Gill (091851) is a
continuous one in a picturesque cliff-bounded defile, cutting
through 84' of maséive, grey limestone with a paucity of large

macrofossils, A horizon with Lithostrotion sp. near the base of

the section occurs at a similar horizon to a band of sops low

in the upper Middle Limestone of Morpeth Scar. A single 6"
shaie parting occurs in the section, at a level similar to

that of a thin shale in the Cpantry section. (compare Sections
7, 8, Plate 6). In spite of the unusual thickness of the upper
Middle Limestone, no reef facies is seen, though crinoid ossicles
are often large., A -specimen from above the road-bridge in
Qaldbergh Gill is a pale grey crinoidal limestone composed of
ossiciés, some of which are still articulated, and of large
size, with Heferophxllum sp., small brachiopods and a rod
cryptostome set in a matrix of calcite mud. At St. Simon's

Bridge on the R. Cover the Gigantoproductus beds are exposed

in the bed of the stream. They rise rapidly upstream and form
o river—side cliff below the confluence with Thorow Gill (082847).

The section in Clint Gill (075848) shows blue, well bedded




55

limestone underlying the Gigantoproductus Beds (this series of

transitional beds at the base of the Gigantoproductus beds is

characteristic of the sections in Waldendale), which are followed
by é thick series of grey limestones which form.cliffs along the
stream course, . ‘

.The section in Lead Up Gill (073840) is the most complete
 in,iower Coverdale, but the upper part of the section only admits
of spproximate measurement (Plate 6). The base of the
‘limestone is well exposed on the right bank of the River Cover
and is apparently devoid of macrofossils. Approximately 14' from
the base a 1' nodular weathering pseudobreccia occurs. This is
overlain by grey limestones, followed by well bedded, blue

calcite mudstones with Gigantoproductus and also sops of

Lithostrotion which is confined to the lower part of these beds

as it is in the %Waldendale outcrops. A 7' zone within the
Giaanﬁoproductus Beds contains only sparse specimens of the
characteristic fossil and may be possibly equivalent to a
similar impoverished zone seen in some of the Waldendale sections.
The upper Middle Limestone in Lead Up Gill is extremely thick and
is a massive, grey limestone, occasionally showing original dips
of deposition and more rarely articulated crinoid stems similar
to those seen in the sections on the N.W., slopes of Penhill,
Owing to the massive naturé of these beds, they have formed an
imposing cliff and waterfall in the gill below the village of
West Scrafton. _

The section in Hobgill Kern (060841) does not admit of

accurate measurement, but shows Gigantoproductus beds overlain
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by the upper Middle Limestone, here over 70' thick, but -
nevertheless thinner than in the lower part of the dale, near
Carlton and West Scrafton (see Plate LB for information on thick-
ness changes in the upper Middle Limestone).

Ridding Gill (057838) shows a small thickness of limestone-

with a biostromal facies, composed of crinoid stems of large

size.  Apart from a thin layer in Lead Up Gill, this is the
only record of beds of this facies in Coverdale, and is similar
to thicker developments on the N.W, slopes of Penhill.

, Turn Beck (054834), like Hobgill Kern, shows a section in the

Gigantoproductus Beds overlain by a thick development of the -

upper Middle Limestone, which is here over 50' thick. Fleemis
Gill (051831) is similarly an incomplete section and the upper

Middle Limestone is only partially seen, together with the

Giganfoproductus beds,

At Tunstall Scar (061831) the lower Middle Limestone forms

a cliff on the right bank of the River Cover where 14'6" of massive,

grey limestone, are exposed. The beds near the base which are-
of a bluish colour, were searched for Orionastraea without success,
The upper Middle Limestone has bheen quarried in this vicinity and
is a bale grey deétrital limestone,

Within a mile radius of Horse House, numerous streams
draining into the River Cover expose partial sections at this

horizon,. In most of them the Gigantoproductus Beds have been

recognised, occasionally in conjunction with Lithostrotion sp.

The upper Middle Limestone is never fully e xposed, but ié probably
about 4O' thick in the vicinity of Horse House.

At Ridge Scar and Ridge Gill, Woodale (022790) (Plate 6)
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the tripartite division of the Middle Limestone is clearly
in evidence. No trace is seen of any coral bands at the base .
of the limestone which is a.massive, grey rock without macro-

fossils in its lower part. The Gicantoproductus Beds are

of typical lithology, blue well bedded calcite mudstones, with

Gigantoproductus and two horizons of Lithostrotion sops in the

lower portion of the series. As is usual, the beds immediately

underlying the Gigantoproductus Beds are blue in colour and

also the uppermost strata with Gigantoproductus ghow a blue,
rather than a gréy colouration, as in the Waldendaie exXposures.
The full thickness of the upper Middle Limestone is not e Xposed,
but the beds appear to be about 34' thick and are grey 1imestones,
indicating a progressive thinning from the area of maximum
thickness further down the dale, (refer to Plate 4B).

Lords Gill (019788) is an incomplete section which was not’

.‘fully measured, Gicantoproductus appears to occur at two different

levels as at Coverham and Limley. The upper beds with this fossil
are very thin - only 1'6" are seen and the maximum thickness

' cannot be over 3'é", In Slape Gill (002778) a nearly complete
section occurs in the Middle Limestone which shows its

tripartite division very clearly. The lower Middle Limestone is

a massive, grey detrital limestone with no coral band visible,
which forms a line of cliffs along the right bank of the R. Cover
upstream and downstream from thé confluence with Slape Gill,

The Gigantoproductus beds show the typical lithology, being blue

fine grained, well bedded limestones with some Lithostrotion sops.

The top.layer of the upper Middle Limestone, which is very thin

here (Plate_6) contains a coral fauna which appears to be localised
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in only a portion of the stratum in the section; a few yards
away the fauna seems to be absent. The fossils seen are

Palaecosmilia regia and lithostrotionoid corals, the chief of

which is Lithostrotion maccoyanum, preserved in a grey, detrital

limestone. Other sections in Covérdale which show portions of
the Middle Limestone are Downs Gill (near Hunters Hall), Fall
Gill and the River Cover below Great Hunters Stone.

In Park Gill Beck (987752) the limestone is well exposed in
a small gorge. The lowest 32' are massive grey detrital

limestones carrying a 6" band of lithostrotionoid corals 1'6" from

the base, A single sop of Orionastraea garwoodi is seen L' from
the base. This occurrence of two coral bands is characteristic

of the bulk of localities where Orionastraea occurs in the present

area. A band of pseudobreccia, similar to that seen in Lead
Up Gill, Coverdale also occurs (Plate 6).  The beds with

Gigantoproductus appear to be unusually thick, as they are also

at Crag Brea, Waldendale, whilst the upper Middle Limestone is
thin, as in upper Coverdale,

South of Park Gill Beck the Lower Middle Limestone forms a
feature on Caseker Pasture and also at Caseker Scar, whilst a
feature and crags occur alohg the outcrop E. of Hay Toﬁgue.

Nidderdale - Portions of the Middle Limestone were exposed
during dam construction in the Angram and Scar House trenches,
butlthe moét complete section is in the railway cutting N.N.W.
of Limley (099765). The lower Middle Limestone appears to be
unusually thicktelow the railway cutting, but owing to there
being a gap in the exposures it is not possible to verify if a

fault occurs in the line of the measured section or not.
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Measurements from the axis of the Limley anticline where the
base of the limestone is exposed in the bank of the Nidd to

Manchester Holes, where the Gigantoproductus Beds are seen.

suggests that the measurements taken up hill to the exposure

of the Gigantoproductus beds in the railway cutting are

excessive (Plate 6).

The lower Middle Limestone is fairly massive and contains

sops of Orionasstraea garwoodi var. pristina at a horizon 2'6"

above the base, The lower part of the limestone here is a
blue fine grained rock, nearly a calcite mudstone, with crinoid
ossicles, which.alters upwards in colour to a grey limestone,

The Gigantoproductus Beds are 8! thick in the scar in the left

bank of the R, Nidd at Manchester Holes and in the railway’
cutting where they are moderately well bedded blue limestones

with Gicantoproductus (see Plate 104 and also Plate 28A for a

view showing the location of this inlier in the kiddle Limestone). =
The upper Middle Limestone is a massive, grey limestone of somewhat
variable lithology. A specimen from the lower portion is a

calcite mudétone with partially -articulated crinoid ciolumnals

and Rhombopora sp. set in the matrix. A specimen from below

the upper Gigantoproductus bed is a grey crinoidal limestone

with fairly large ossicles. However, despite the apparent large
thickness of the upper Middle Limestone at Limley. the crinoid
bank (biostrome) facies seen on Penhill in association with a
unusual thickening of the upper Middle Limestone, is not here

seen.

The upper bed with Gigantoproductus contains a less

profuée'fauna of giganteids than the lower one and is a pale grey
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detrital limestone. This is overlain by 19' of grey,
detrital limestone which may be almost the ehtire thickness of

the remaining Middle Limestone. The occurrence of an upper

bed with Gigantoproductus giganteus at this locality is
parallelled elsewhere, in Lords Gill, Coverdale, at a locality
on the north flank of Penhill and at Coverham.

The lower. beds with Gigantoproductus are also seen in the

R, Nidad, 50 yd. upstream from Goydin Pot whilst the upper bed
is seen‘in the cliff at this pothole. The beds seen in Boysoak
Scar (101759) may belong to the uppermost Middle Limestone.

About 25' of strata without Gigantoproductus are seen. If these

beds belong to this horizon is probably meané that the thickness
of 19' allotted for the beds. above the upper Gigantoproductus Beds
of the Limley inlier is to small (see Plate 6).

The upper Beds of the Middle Limestone are exposed below
‘Lofthouse footbridge (101735) where they are massive grey
limestones forming cliffs along the stream course. In spite

of a search, no specimens of CGigantoproductus were seen, as Tonks

(1925) has claimed, nor did a protracted examination yield

Palaeosmilia regia which has been recorded from this locality.

The lack of this(latter fossil may have been due to its having
been extensively collected on previous occasions by geological
parties. (Tonks, 1925, Hudson et al., 1938).

| An extensive section is exposed in the picturesque but
inacceésible gorge of Howstean (093735) where the upper Middle
Limestone is massive and grey with a paucity of macrofossils.,

At the bottom of the beck leading from How Stean village (092734)
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the upper Middle Limestone is very crinoidal and shows an
approach to the biostromal facies seen on N.W. Penhill., No

specimens of Gigantoproductus were seen in Howstean Gorge or

Stud Fold Quarry and Tonks' statement that this fossil is seen

in this quarry cannot be here confirmed. The maximum thickness
of the Middle Limestone which outcrops in the Lofthouse inlier
is about 70' in the area of the Howstean Gorge.

A portion of the upper part of the Middle Limestone is

exposed in Blayshaw Gill (100729), but no horizon with

Gigantoproductus is here seen,

Shales and sandstones of the Middle cyclothem (i) beds referred

without doubt to the Middle cyclothem. Exposures are described

in sequence from Waldendale, proceeding down-dale, Coverdale,
proceeding down-daie and from Nidderdale, also describing
progressively from the top of the valley.

Waldendale - a partial exposure is seen in Walden Beck, near

Walden Head (979794) (Plate 5) where the following section is

seen:

- Five Yard Limestone with a Gigantoproductus~Lithostrotion

fauna
6" fossiliferous shale with thln limestone ribs
3'6" gap (probably shale)
6" blue limestone

3" gshale
'3: limestone
1°3" shale

2! limestone
3'  approx. gap (probably shale)
- Middle Limestone

In a section above Dales Barn (990808) (Plate 5) the shales between

the Middle and the Five Yard Limestones are not exposed, but the

gap in which they must occur is only 5' thick.
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- The section at Ashes Farm (009821) (Plate 5) provides the
only nearly complete section in these beds in Waldendale. 8!

. of dark grey shale with an extensive and well preserved normal
shale fauna preserved as calcite films is exposed and rests on 11
of blue calcite mudstone which may be equivalent to one of the thin
limestones near the base of the section in Walden Beck.  This
latter limestone may rest on shales, which are probably thin,

Above Long Ing Wood (024860) (Plate 5) a feature with pot
holes into its crest occurs which carries blocks of fine
grained sandstone on its face. This is interpreted as containing
the measures above the Middle Limestone which are chiefly sandstone,
but may also includé a shale, These are overlain by the Five |

-Yard Limestone.  The total thickness of the measures between
the Five Yard and Middle Limestone is here about 22' and the
bulk of this is the cream coloured, fine gfained sandstone,

~which is not represented at this level in the exposures further
.up the dale. North of the latitude of the Hudson Quarry (026864)
the feature dies out and there is no positive evidence of the
presence of either the Five Yard Limestone of the measures of the
Middle cyclothem which underlie it,.
| Coverdale - The best section is in Slape Gill where the

folloWihg incomplete section is seen (002777) (Plate 6):

- Five Yard Limestone with a Lithostrotion-Gigantoproductus
' fauna :
L' unexposed - presumably shale
6" silty shale with latissimoid productids
6" shale with normal shale fauna moderately well pres?rved

2'  pale grey limestone with Lithostrotion maccoyanum \taken
to be upper leaf of Middle Limestone
r 3t unexposed (possibly shale)

2! limestone (Middle Limestone)
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No other good exposures occur at this level in Coverdale,
but the occurrence in Deerclose Gill is of some importance since
this is the furthest north that the Five Yard Limestone is seen
in this dale. At this exposure (045811) 1' of black‘shale with
marine fossils underlie the Five Yard Limestone which carries its

characteristic fauna of Lithostrotion end productids.

Nidderdale - important records are available from the
Engineer's plans for the Angram and Scar House Dam trenches.,
The shales above the Middle Limestone are thicker than in upper
Coverdale and include thin limestones, It is not possible in
the case of the records from Scar House to draw a distinct top
to the Middle Limestone owing to the presence of alternations of

shale and limestone, The section in the Angram Trench shows:

5t limestone - Five Yard Limestone (correlated by means of the
thick shales with trilobites and chalybite nodules which

"~ overlie it)

gt shale

11 limestone
10! shale
- limestone

The trench for the Scar House Dam shows:

5'6" limestone (the Five Yard leestone, correlated with that
of the Angram trench on the occurrence of a thick shale
above it)

1t soft shale
2'6" shaley limestone (possibly part of the Five Yard Limestone)

3'  soft shale and limestone
1! limestone (possibly the highest leaf of the Middle Limestone)

1'  soft shale and limestone

1! shale
L" limestone
3t shaley limestone
- limestone (main body of Mlddle leestone)

The section in the R. Nidd above Lofthouse footbridge (101737)

shows the following section:
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- Five Yard Limestone
7"  calcareous mudstone
5" dark grey fine grained nodular limestone, partly chertlfled
3'6" calcareous mudstone with braciopods, bryozoa, crinoid
columnals; the latter element is especially abundant
in some 1ayers,,
- Middle Limestone

The thickness of the beds at this level is smaller than in the
dam trenches further up the dale and is more similar to the
thicknesses which obtain in upper Coverdale and upper Waldendale,
The strata at this level are also completelﬁ exposed in
Howstean Beck (086741) but the rock is too rotten to yield a

fauna. The section exposed shows:

- Five Yard Limestone
8' d@lcareous mudstone with an impersistent 11mestone rib at

the base
- Middle Limestone

In Blayshaw Gill (098728) 5' of fossiliferous mudstone

yielding a poorly preserved brachiopod fauna appears to be both

overlain and underlain by limestone, It seems likely that this
is the entire thickness of shales of the Middle cyclothem here,

Beds referred tentatively to the Middle Cyclothem - as the

introductory remarks on stratigraphy show, there is a good case
for'assigﬁing the sediments above the Middle Limestone in lower
Coveréale and on the north slopes of Penhill to the Five Yard

cyclothem, It also seems pessible that these sandstones may

even be equivalent to the sandstone between the upper and lower
.leaves of the Three Yard Limestone in upper Coverdale and upper
Waldendale, as is pointed out in the chapters which follow. A

conservative attitude is taken in the text and these sediments

are treated as part of the Middle Limestone since they overlie
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the bed of that name without'any visible break.
- North slopes of Penhill - the measures between the Three Yard
and Middle Limestones are never fully e xposed, but there is no
trace of the Five Yard Limestone either as a feature or in 81nk
holes and it is assumed to be absent as it can be proved to be
in similar sections in lower Coverdale. The Three Yard Limestone
of Oswald High Wodd is exposed at numerous points and overlies
a sandstone which is seen to a thickness of 9'; +this horizon
overlies a gap in the section of 13' (see Plate 5) which may
possibly iﬁclude some shale, Further east the sandstone is
eprsed in a stream at 058877 where 15' of compact sandstone
are seen, making it most likely that the measures between the
Middle and Three Yard Limestones are here almost entirely, if not
entlrely,sandstones.

Below Capple Bank at 072877 a section shows 6' limestone on
6" of shale. Whilst this is an isolated exposure, it seems
possible that locally the Three Yard Limestone rests on shales
and not sandstones., Several partial exposures in sandstone occur
below the E. end‘of Capple Bank and inciude 0ld stone pits at 095878
and 09878 which show exposures in a tough, blocky sandstone which
underlies. the Three Yard Limestone which. forms a separate feature
further uphill. The samezféndstone is exposed intermittently on
The Psrks at 107881 and elsewhere and is always pale in colour, com-
pact and sometimes limonite spotted. Shelly traces wvere noted
in an exposure in a coppice at 105881 and also at 117882, At

"both these two points it has been Wrdught for wall stone and is

a compact, fine grained sandstone as ¢ in all other outcrops.




Lower Coverdale - Exposures on the R. Cover above Hullo

Bridge (117865) show the following S ection:

- Three Yard Limestone

121 pale, blocky, tough very fine grained sandstone with shelly
traces »

5! gap (probably sandstone, but too thin for anything but a
very attenuated representative of the Five Yard Limestone).

A section in the R, Cover above Coverham Bridge shows the same
section, but with lessAcomplete exposure (104861). All the
visible beds afe sandstones Which'overlie the top of the Middle
Limestone after a small gap.

A virtually complete section is seen in Caldbergh Gill (092851),

as follows:

- Three Yard Limestone
6' white, compact fine grained ganisteroid sandstone

2'6" fireclay

3! ‘ganisteroid sandstone
2" gap |

- Middle Limestone

This seqtion appears to prove conclusively that the Five Yard
Limestone is absent, even in its most attenuated form, in lower
Coverdale, and by analogy and because of a complete lack of
indications, on the nortﬂ slopes of Penhill.,

In Lead Up Gill (074835) the Middle Limestone is
directiy overlain by a sandstone which is badly affected by faults
a little further upstreaﬁ. One of the exposures strongly tilted
by faulting shows this sandstone overlain by limestone, which is
nb doubt the Three Yard Limestone.

In the Carlton district of Coverdale the mapping evidence

indicates that the measures between the Middle and the Three Yard

Limestone are thin. One of the infrequent exposures in these beds
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is in Cat Gill (071852) where 2' of sandstone are exposed which
are overlain and underlain by limestone after small gaps in the

succession.

Palaeontology

Middle Limestone — The fauna from this horizon has been

considered by previous authors, in Nidderdale by Tonks (1925) who
provides faunal lists and by Hudson (1929a)_who investigated the

distribution of Orionastraea and named several new species.

Joysey (1955) records Orbitremites from the railway cutting N.N.W,
of Limley in Nidderdale.
The basal coral bands of the Middle Liméstone are only

sporadically developed. Hudson (1929a) recorded Orionastraea from

the northern slopes of Penhill,. from Whernside Pasture above
Kettlewell and from the Limley anticline in Nldd°rdale. The
present author confirms these occurrences which appear always

as scattered sops, with the colony base downwards, in the living
position, These occur at a horizon everywhere about u{.above
the bése of the limestone and without any accompanying fauna.

O.garwoodi Hudson is recorded from several localities on the N, slopes

of Penhill and from Park Gill Beck. The band appears to be éntirely
ébsent in Coverdale and was not seen in upper Wgldendale (plates 5,6).
The form which occurs in Nidderdale is near O.garwoodi‘var. pristina,
'a conclusion reached byAHudson.' This latter form is more characteris-

tic of the horizon with Orionastraea at the top of the Simonstone

Limestone (Hudson, 1929a). When the Orionastraea band occurs, a

coral band is sometimes deﬁeloped at the extreme base of the

Middle Limestone which carries Lithostrotion, Dibunophyllum and
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Sinuatella sinuata, an unusually shaped brachiopod also found

in the Gigantoproductus beds.

The main body of the lower Middle Limestone is usually &void

of macrofossils and when the basal coral bands are absent as they
frequently are, this horizon is practically unfossiliferous.
Specimens referred dbubtfully to Erythrospongia occur in the top
of the lower Middle Limestone at some loéalities in lower
Waldendale. They show nodular structure and haematite straining,
and are possibly poriferids, their horizon of occurence being
C1osely comparable with that desqribed by Hudson (1929b) and
Moore (1955),

The Gigantoproductus beds yield abundant G. giganteus Martin

(usually var. typics Sarytcheva; more rarely var. crassa. In

one instance G. gigantoides Paeckelmann was recorded in addition)

with commonly, large sops of Lithostrotion which attain a length of

several feet and a height of a foot, and are svidently in the
position of growth. Whilst no attempt was made to collect from
all localities, extensive collections were made at two points

along the outcrop. Restricted horizons within the Gigantoproductus
beds yielded faunas which do not appear to be characteristic of

the beds as a whole. Thus, at the base of the beds at Morpeth
Scar, an excellently preserved assemblage of latissimoid productids

 and bryozoa occurs in blue calcite mudstone. A noteworthy feature

is the unusually good preservation of Rhabdomeson rhombiferum (Phillip
which often splits longitudinally to expose the axial column. In

.the section at Long Ing Wood, a small brachiopod fauna other than
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Gigantoproductus sp. was collected, and several corals occur. It

seems that given extensive collecting, a varied fauna may be got
from several localities in these beds, as in the case of the
records of Moore (1955).

The position of the fossilised G. giganteus is, as lioore
remarks, almost invaribly convex downwards (Plate 10 A) and
the valves are very commonly articulated. - It appears that, like
the sops of Lithostrotion, this element of the fauna is also in the
original living position, It seems that convex-downwards is the
best position since it allows the lighter brachial valve to be
lifted so that the shells can gape in order to collect a food
supply. Whilst it does not seem possible to assess the reasons
for the sudden profusion of Gigantoproductus it»seems significant
that the incoming of this form is always heralded by a change
in the colour of the limestone to blue, with the development of
thin bedding. This blue colour persists up to the middle of the
Gigantoproductus beds, where these are thick, above which point
it gfadually becomes paler and the gigantoproducti die out. It
seems .that the condifions which favoured the development of

Gigantoproductus also favoured the growth of Lithostrotion, which

is common in lower Coverdale and lower Waldendale in the lower

part of the Gigantoproductus beds.

The extent of the Gigantoproductus beds is now known in some

- detail. Whilst they are everywhere present in the area here
described, they appear to have a southern limit close at hand since

they are not described from Greenhow and die out s outhwards at Bare

House near Grassington (Joysey, 1955). A clear western 1limit
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Was‘described by Moore (1955) who showed that the beds with
Gigantoproductus are absent from upper Wénsleydale, but are
found in the east of his area, closest to the present ground.
Wells (1955) describes Gigantoﬁroductus from the area 15 miles
north of the present one and this horizon is known to have an
extensive occurrence on the Alston Block.

- The upper Middle Limestone is usually poor in macrofossils,
Occasionally sops of lithostrotionoid corals occur, as at
Caldbergh Gill, and Morpeth Scar, but there is no abundance of
this form as there patently is at localities further north
(Turner, 1927, Trotter and Hollingworth;'1932, Short, 195L4). The
commonést macrofaunal development is‘the incoming of a crinoid
biostrome facies which is thickest on the N.W; slopes of Penhill,

Masses of limestone are made up solely of stems of unususl thickness

l"
(up to 5 ").

The occurrence of a bryozoan fauna in the top beds of the
Middle Limestone at Long Ing Wood, Waldendale is not parallelled
elsewhere in the area. The bryozoa, which are accompanied by

an athyrid-productid fauna make up a large proportion of the rock.

The local occurrence of Gigantoproductus giganteus in the upper
Middle Limestone at three widely separated localities is noteworthy.
Whilst the profusion is not asgreat as in parts of the

Gigantoproductus beds, this upper development strongly resembles

the 1ower one.

A rich coral fauna occurs in the uppe rmost beds of the

Middle Limestone of Slape Gill, Coverdale. The coral band appears

to die out within the compass of the section and includes
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L.maccoyanum, a form which is much more characteristic of the
Five Yard Limestone which overlies this horizon in this section.
- Comparisons of the faunal lists of the present author with
those of other writers shows the closest parallel with those of
Moore (1955) who gives very full records from restricted
horizons, which permit of detailed comparison, The coral béds
at the extreme base of the Middle Limestone showithe following

forms in common with the present records: Diphyphyllum fasciculatum,

Dibunophyllum bipartitum bipartitum, basaltiform Lithostrotion,

and Sinuatella sinuata. The records from the Gigantoproductus

beds are also closely similar, with the following forms recorded in

common: G. giganteus, G, latissimus, Lithostrotion junceum,

L. pauciradiale, D. bipartitum bipartitum, S.sinuata.

Shales of the Middle cyclothem - This horizon is restricted

to the 8. part of the area and is in any event poorly exposed,
but does however yield a faina at two localities. A comparison
of the two lists shows little similarity, which may be a
fuﬁction of "grain size. The fauna from Slape Gill is
preserved in a‘coarser shale than the material from Ashes Farm,
WJaldendale, which is a normal shale fauna (Hudson, 1924b) with an
extensive suite of bryozoa, brachiopods and.pelecypods. The
presence of several types of holothuroid element referable to
wheels and plates of different kinds makes 4 record comparable
with that from the shales of the Five Yard cyclothem, which
yield a similar extensive fauna incorpofating many phyla.

The records from Slape Gill include a high proportion of

latissimoid productids, referred to ?'Productus' semiplanus
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sp. Schwetzov by W.H,C. Ramsbottom, and a giant transversely

elongate orthotetid, which appears to be an undescribed form.

Faunal Lists
Middle Limestone
1. coral bands in basal L' of Middle Limestone.

Dibunophyllum bipartitum bipartitum (McCoy), 3
------------- Spo,

Diphyphyllum cf. lateseptatum McCoy, 6
Lithostrotion maccoyanum Thomson and Nicholson, 3
------------- pauciradiale (McCoy), 3
Orionastraea garwoodi Hudson, 1, 2, 3, 5
------------ garwoodi var. pristina Hudson, 4

Productus (?Eomarginifera) sp., 3
Sinuatella sinuata (de Koninck3, 3

Index of localities for the above.

1. The Mount, N,E. slopes of Penhill (084883)
2. Chantry Farm, N. slopes of Penhill (057881)
3. Morpeth Scar, Penhill (029878)
4. Axis of Limley anticline in R. Nidd (09976L).
5. Park Gill Beck nr. Kettlewell (987752)

. Long Ing Wood, Waldendale (023861)

2., Gigantoproductus beds
Saccaminopsis fusilinaformis (McCoy), 1

Dibunophyllum bipartitum bipartitum (McCoy), 1
————————————— bipartitum craigianum (Thomson), 1
Diphyphyllum fasciculatum (Fleming), 1
Lithostrotion junceum (Fleming), 1
————————————— pauciradiale (McCoy) group, 1

Crinoid ossicles, 1,2

Fenestella aff. polyporata (Phillips), 2
Penniretepora ., 2

Rhabdomeson rhombiferum (Phillips), 2
Rhombopora sp., 2

Trepostome (encrusting type), 2

Crurithyris sp., 2

Productus (Echinoconchus) elegans (McCoy), 2
Productus (Dictyoclostus) s§., 1
Productus (Gigantoproductus) giganteus (Martin) var crassa Sarytcheva,2
------------- ) giganteus (Martin var typica Sarytcheva,1,2




Productus (Gigantoproductus) gigantoides Paeckelmann, 1
————————— (~em————eeeeeee==) latissimus, J. Sawerby group, 2 -

-—=mm=m== (Pustula) rugata (Phillips), 2
"Productus" ?semiplanus Schwetzov, 2
Sinuatella sinuata (de Koninck), 1

Aviculopecten sp., 2

Ostracods, 2

Index of localities for the above:

1. Long Ing Wood, Waldendale, | | (023861)
2, Morpeth Scar, Penhill, (029878)

3. Upper Middle Limestone

Ammodiscus incertus 4'Orbigny, 1
Calcisphaera p Johnson mss., 1
Endothyra sp., 1

Howchinia bradyana (Howchin), 1

Dibunophyllum bipartitum konincki (Edwards and Haime), 4
Diphyphyllum fasiculatum (Fleming), 1

Heterophyllum sp., 2

Hexaphyllum sp., 1

Lithostrotion maccoyanum Edwards and Haime, 5
Lithostrotion proliferum (Thomson and Nicholson), 5
Palaeosmilia regia (Phillips), 5

Archaeocidarid spine, 1,4
Crinoid ossicles, 1, 2, 3, L4, 5 -

Fenestella spp., L
Rhabdomeson sp., L
Rhombopora sp., 1, 2
Trepostome, L

Actinoconchus planosulcatus (Phillips), 4
Dielasma sp., L

Phricodothyris ?verecunda George, L
Productus (Eomarginifera) sp., L
Productus (Pustula) rugata %Phillips), L

Pugnax pugnus (Martin,) L
Aviculopecten sp., L

Index of localities for the above:

1. Railway cutting N,N.W. of Limley, Nidderdale _
(thin section) 09976L
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2o Caldbergh Gill, Coverdale (thinm section)
3« Morpeth Scar, Penhill

4o Crags above Long Ing Wood, Waldendale

5. Slape Gill, Coverdale '

Shales of the Middle Cyclothem
Orobias ornata (Brady), 3

Cladochonus sp., 3
Zaphrentid indet., 1, 3

Archaeocidarid spine, 1, 3

Ancistrum sp., 3
Protocaudina traquairii (Etheridge), 3
Holothuroid plates, 3 , '

Crinoid ossicles (3 includes barbed variants), 1, 3, L

Fenestella sp., 1, 3
Penniretepora sp., 1, 3
Rhabdomeson sp., 3
Rhombocladia sp., 3
Rhombopora sp., %1
Sulcoretopora sp., 3

Actinoconchus lamellosa (Léﬁeillé), 1,3
Brachythyris decora (Phillips), 1

Camaratoechia pleurodon (Phillips), 3

Chonetes (Chonetes) hardrensis %Phillips) group, 3
-------- (Tornquistia) sp., 1

Cleiothyridia roysii (Léveillé), 3

Crurithyrisicf., amoena (Hall), 1-

----------- magnispina George, 3 PN

iﬁﬁ4fDie1asma hastatd (J. Sowerby), 1
' Martinia glabra (Martin), 3 L
Orthotetid indet, 3 PNy
Orthotetid sp., nov.? giant species, 1~~~ Y - --
Phricodothyris verecunda George, A7 |

092851
029878
023861
002778

Productus (Dictyoclostus) pingﬂis(mmf} senilis Muir Wood, 1

------- —- (Eomarginifera) lobatus J+ Sowerby, 2
--------- (==m==-=—ie—-) longispinus J. Sowerby, 3
--------- (-—=—=—=e=ee-=) minutus Muir Wood, 3
————————— (-~=-e=—m=-—-=) tissingtonensis Sibly, 3
--------- (Productus) concinnus J. Sowerby, 3
"Productus" semiplanus? Schwetzov, 1.

Rhipidomella michelini (Leveille), 3, 4

Spirifer bisulcatus J. Sowerby group, 2

Spirifer trigonalis (Martin), 1

Tylothyris laminosa (McCoy), 3

T4




Actinopteria spp., 1

Amusium concentricum Hind, 3

Aviculopecten clathratus ?McCoy), 3

“Leda) attenuata (Fleming), 3 :

Leiopteria laminosa (Phillips), 1

Limipecten dissimilis (Fleming), 1, 3

Nucula cf, laevirostrum Portlock, 3 |
Mytilimorpha angulata Hind, 3 -
Pernopecten (Syncyclonema) sowerbyii (McCoy), 3
Posidonia cf. corrugata (R. Etheridge jun.X, 3

Bucaniopsis sp., 3
Glabrocingulum sp., 3
?Soleniscus sp., 3

Turriculate gastropod indet., 3

Nautiloid indet., 1

Bairdia sp., 3
Ostracods, 1

Weberides sp. (non-mucronate), 3

Fish scale, 3

Index of 1localities for the above

Slape Gill, Coverdale

Blayshaw Gill, Nidderdale

Stream near Ashes Farm, Waldendale
R. Nidd above Lofthouse footbridge

oo =
[ ) [ ] [ ]
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002778
098728
008821
101737




PLATE 5

Comparative sections of the Middle Limestone'- Waldendale.

| PLATE 6
Comparative sections of phe Middle Limestone -~ Coverdale.
The key map given on Plate 5 is for both Plates.
Comparison with Plate 4 B can be profitably madezin connection with

thickness variations in the upper Middle Limestone (above the

Gigantoproductus Beds).
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CHAPTER 4

THE FIVE YARD CYCLOTHEM

The Five Yard Limestone was so named by the lead miners and
is equivalent to the 'Impure Productal Limestone' of Phillips
(1836). The former term was used by the Geological Survey

(Dakyns et al, 1891), though the map covering the present area
lists the Third Set Limestone at this level, which was the term
applied to this horizon in Swalédale, also by miners,

In the present area the Five Yard Limestone was thought to
have been recognised by Tonks (1925) and Chubb and Hudson (1925).
It appears that these workers have listed the Three Yard Limestone
mistakenly as this horizon. The reel Five Yard Limestone was
erroneously considered to be the uppermost part of the Middle
Limestone. It is only since the work of Moore (1955) that a
true picture of the south eastwards thinning of the shales and
sandstones of the Middle cyclothem has been built up. The
present author, using his detailed conclusions has been able to
establish with little doubt that both the Five Yard and Three Yard
Limestones are represented in the present area. Moore shows that
the Five Yard Limestone occurs in two leaves separated by =a
fossiliferous shale. The lower leaf of the limestone carries

a fauna of Gigantoproductus and compound corals. In the present

area the Five Yard Limestone of upper Waldendale and upper
Coverdale similarly shows two leaves, though the intervening shales
are never satisfactorily exposed. The lowest leaf is highly

fossiliferous and carries a fauna which corresponds in its broad
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elements with that recorded by Moore from a similar horizon;
the upper one is in contrast much less foqsiliferous, as in the
experience of Moore in uppér Wensleydale, The measures abo?é
-the limestone are thinner in the present area than in.upper
Wensley daie and are more consistently s haley and more wholly
fossiliferous, The present records from this level are more
.extensive than those of Moore, though it appears that a paucity
of' exposures in the fossiliferous beds of this age in upper

Wensleydale may have something to do with this discrepancy.
Stratigraphy

The Five Yard Limestone has been mapped in the present area
in upper Coverdale, upper Waldendale and in Nidderdale, but
appears to be absent in lower Waldendale, lower Coverdale and on
the north slopes of Penhill, Beds of the Five Yard cyclothem
overlying the limestone have been mapped everywhere the limestone
is present, but in places where the limestone is sbsent
difficulties of interpretation arise which are discussed further
in fhe present chapter,

The Five Yard Limestone of upper Waldendale and upper
Coverdale is about 7'6" in thickness and is rarely fully exposed.
Characteristically the lower portion consists of blue-calcite
mudsﬁone, this forms.a'massive stratum carrying a distinctive

fauna of Gigantoproductus and lithostrotionoid corals, which when

Washed by water, show up white against the polished blue limestone

The most distinctive forms are Lithostrotion

.surrounding them.

maccoyanum and species of Diphyphyllum, with rarer haploid corals
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(see Plate OA for the distribution of this fossiliferous horizon).

The upper leaf of the limestone in Coverdale and Waldendale is

. apparently about 2' thick and appears to be separated from the

lower leaf by shales which are ne?er fully seen and are probably
less than 1% thick. The upper leaf of the limestone is not
notably fossiliferous.

The Five Yard Limestone in Nidderdale varies from 5' to 14'
in thickhéss and is seen in situ at Léfthouse and in How Stean Beck.
It is here a grey, detrital limestone with a brachiopod fauna which
differs markedly from that of the beds seen at this level to the
N,W, in Coverdale and Waldendale. A shale parting exists within
the limestone. Thé more massive part of the limestone underlies
this parting as in the area to the N.W, The parting is usually
much chertified in the Nidderdale sections.

In the north of the present area, in lower Waldendale, lower
Coverdale and on the N, flank of Penhill the Five Yard Limestone
appears to be absent (see Plate 9A). Exposures at this level
are not seen on the N, flanks of Penhill, but in lower Coverdale
only one limestone occurs between tﬁe Middle and Underset
Limestones, It is a virtual certainty that this is the Three
Yard Limestone since the survey"of the N.W, slopes of Penhill strongly
suggests that the éive Yard Limestone dies out to the north. Other
reasons for the view that only the Three Yard Limestone persists
in the north of the area are given in the next chapter.

The measures above the Five Yard Limestone in the present

area are almost entirely shales in upper Coverdale and upper

‘ Waldendale. They contrast with the more varied lithologies
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described by Moore (1955) at this level in Upper Wensleydale

where these beds are substantially thicker. In the present
ground these shales vary from O' to 45'6" in thickness and are

at their thickest at Angram in Nidderdale. The shales are
developed in upper Wagldendale and upper Coverdale,are fairly
constant in thickness - 30' is a good average (see Plates 7,8)

and always contain fossils, especially in the lower beds., The
fauna is preserved in a dark grey shale as calcite films and
comprises a large normal shale assemblage. Chalybite nodules

are frequently developed at this level'and are also seen in the
exposures at Angram in Nidderdale where the shales are of a some-
what similar lithology to those seen in upper Coverdale, though
the rock is fresher at Angram. In the exposures in the Nidderdale
inliers near Limley and in the Hoﬁstean valley these same shales
are thinner and more silty, but are still fossiliferous, with a
fauna consisting largely of brachiopods., The correlation of the.
exposures at Angram with those in Coverdale is assised by the
lithology and thickness of the division and also by the commonness
with which trilobite remains occur - these are much more sbundant

at this than other horizons and include both non-mucronate and

mucronate forms,.

In cehtral Wgldendale and central Coverdale a sandstone is
developed under the Three Yard Limestone (Plate 7,8;  the
southern limit of sandstones under the limestone is shown in
Plate 9B). In Waldendale, north qf Ashes Farm outcrops suggest

that the sandstone is locally very thick and virtually cuts out

the fossiliferous shales which figure in the sections in the upper
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part of the dale (Plate 7). The exact horizon of the sandstones
developed below the Three Yard Limestone is a little puzzling
Ssince it is possible that two sandstones may be involved. It is
possible that the sandstone developed in lower Waldendale and in
the area around Horse House in Coverdale below the Three Yard
Limestone is in fact a continuation of the sandstone between the
upper and lower leaves of the Three Yard Limestone in upper
Waldendale and upper Coverdale; this view is unfortunately not
subjeect to proof, but is suggested as possible answer to'this
problem in Plate 7 and Plate 21B. Due to the fact, however, that
the sandstones below the Three Yard Limestone, whether it be
developed as one or two leaves, héve_a definite southern limit
this has been given in Plate 9B, It seems possible however

that the sandstone of Hindlethwaite Gill, Coverdale and of Scar
Folds, Waldendale is equivalent to that developéd betwéen the upper
and the lower leaves of the Five Yard Limestone in upper Waldendale
and upper Coverdéle, and therefore has not the southern limit
assigned to it in this diagram. The limits of.the develbpment of
sandstones within the Three Yard Limestone are:shown in Plate 9A.
If the view is correct that the sandstone widely developed below
the Three Yard Limestone (upper leaf) in mid-Waldendale and mid-
Coverdale is in fact the correlate of the sandstone ébove the
lower leaf of limestone in the upper part of these dales, the
sandstones below the lower leaf of the limestone in Fall Gill and
West Gill, Coverdale are at a distinctly lower horizon and |

must be regarded as a local development,.as the correlation lines

for sections 9, 10, Plate 7 suggest.
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The beds between the Middle and Three Yard Limestones of
lower Coverdale are chiefly sandstones and have been considered
in the text as part of the Middle cyclothem since no proof of
their exact age has been forthcoming.. They are however
lithologically dissimilar to the strata above the: Middle Limestone:
in the S. of the area where the Five Yard Limestone is
developed, where they are all shales, It is possible that all or
part of these sandstones in lower Coverdale are equivalent to that
which is developed below the Three Yard Limestone further south.
This sandstone is either equivalent to the sandstone parting
between the upper and lower leaves of the Three Yard Limestones (and
therefore properly part of'the Three Yard cyclothem) or simply
to the sandstone member of the Five Yard cyclothem, if in fact this
last horizon exists as a widespread bed, The section on Plate 21
have been used to express the former of these two possibilities,
but in the text, for purposes of orderly presentation and to avoid
speculation, these sediments have been referred to as part of
the Middle Cyclothem since they directly overlie the limestone
of that name, and details of their thickness have been incorporated
in sections for the Middle cyclothem in Plates 5, 6.

The survey of the beds of the Five Yard cyclothem has only
involved feature mapping on the N;W. slopes of Penhill where fhe
limestohe appears to die out according to the evidence based
on features and sink holes. Normally beds of this cyclothem are
poorly exposed and are seen only in stream sections. The Five

Yard Limestone is usually only partially seen in Coverdale and

Waldendale, but more complete sections are seen in Nidderdale
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Whére it is thicker. The shales above the limestone seldom
form clear exposures, except in rare river-side scars and thé
mapping of these beds has been carried out on indications of
fossiliferous shale and of chalybite nédules which are abundant
at this level. This technique is especially applicable in .
Waldendale. 'vThe mapping of lines of sink holes in the top of
the‘Middle~Limestone, especially in Waldendale, provides a
fairly accurate.indication of the horizon of the Five Yard

Limestone which ‘sometimes outcrops in the walls of the sink.
Details

FPive Yard Limestone - exposures are described in sequence from -

Waldendale, Coverdale and Nidderdale,
Waldendale = The Five Yard Limestone is exposed in several stream

courses draining into Walden Beck, but outcrops rarely show the

entire thickness of this horizon.

In Walden Beck, near Walden Head (97979L), the following

section is seen (Plate 7):

- section obscured
6" blue, fine grained limestone
9" fossiliferous shale _
3! blue, fine grained limestone with a Lithostrotion-
Gigantoproductus fauna. Characteristic forms include
Aulophyllum fungites pachyendothecum and Lithostrotion

‘pauciradiale
6" fossiliferous shale with thin limestone ribs

The beds mapped as the Five Yard Limestone are at least L4'3" thick

and occur in two leaves.

The Five Yard Limestone with a characteristic Lithostrotion-

Gigantoproductus fauna is exposed at several points down-dale from the

above exposure. At Dales Barm (990808) the limestone is probably
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in two leaves as gt Walden Head. The section here seen is:

: blue, fine grained limestone

1
6! gap
1' blue, fine grained limestone with Lithostrotion fauna,

" .The section at Ashes Farm (009821) is slightly disturbed by
slipping'ofibeds and there are two, or possibly three separate
beds of limestone. The measured section here is:

1'9"  fine grained, blue limestone without conspicuous fossils

- possibly thin shale parting

11 Tine grained blue limestone (apparently distinct from t he
beds above and below)

6" approx. gap
2! fine grained blue limestone with a Lithostrotion-Gigantoproductu

fauna :

The Five Yard Limestone outcrops at two points north of
Ashes Farm (Plate 94 shows the position of these exposures) and is
againAalmost certainly present in a feature carrying potholes apove
. Long Ing Wood (023861), Wnilst there is no trace of the Five
Yard Limestone along the line of the measured section at Scar
Polds, intermediate bétween Long Ing Wood and Ashes Farm, its
probabie position has been inserted on Plate 7. The feature
above Long Ing Wood dies out to the nofth and there is no evidence
either from'exposure or potholes of the presence of the Five Yard
- Limestone on the N, side of Penhill, It is therefore assumed that
“the 1imesfoné is abseﬁt north of the broken line on Plate 94
which incbrporates all the known exposures of the Five Yard
Limeétone. Whilst the evidence for the absence of the limestong
on the north face of Penhill is largely negative, the sections in

lower Coverdale show that it is definitely absent in that area,
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-Coverdale - sections are rare and incomplete. The best-
section seen is in Slape Gill (002778) which shows two leaves

of limestone:

1' grey-blue limestone (top not seen)

2' unexposed

5' fine grained, blue limestone with a Gigantoproductus-
Lithostrotion fauna. The forms recorded were -
Lithostrotion maccoyanum, Dibunophyllum bipartitum
bipartitum, and Diphyphyllum lateseptatum

The several sections seen in upper Coverdale (Plate 94)
frequently show the part of the limestone which carries the

Lithostrotion-GiQéntQproductus fauna which typifies this horizon

in upper Waldendale and upper Coverdale, Occasionally an upper

leaf is seen Wh1ch overlles a gap in the section which is probably

located on a thin shale parting. The most ¢omplete section is

in Lords Gill (019788) which shows:

%16" g;;e limestone (top not seen)

ot blue limestone with a fauna of basaltiform thhostrotlon and
Gigentoproductus (base not seen)

The furthest north of all the exposures in Coverdale is in
Deerclose Gill (045811) where.the following section is seen:

2' blue limestone with Lithostrotion and Gigantoproductus
1' black shale with marine fauna

All the available evidence in lower Coverdale, north of the
broken line on Plate 94, points to the absence of the'Five Yard
Limesﬁone as a result of'non-deposition or of erosion subsequent to
deposition.

Nidderdalé - The Five Yard Limestone in Nidderdalé unfortunately

does not sbww'the'coral—brachiopod fauna which characterises it
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in ground to the_N.W._ Hence the correlation of this horizon
is largely based on the lithology and fauna of the shales which
overlie it, as well as its position in the sequence.
The Five Yard Limestone Wés encountered during the construction
of the dam trenches at Angram (5' thick) and Scar House (7' thick) .
and is still visible near the head of the Scar House Reservoir, when
the water in the dam is very low. The limestone is well exposed .
in the R. Nidd above Lofthouse fobtbridge (101735) where the following
section is seenﬁ |
18" massive, fihe grained blue chert which is probably secéndary
after limestone
11" platy cherts, presumably secondary after shales
15" brittle, partly chertified shale

8! fine grained, pale grey limestone with scattered crinoid ossicles
showing a blue colouration towards the base

In How Stean Beck (085742) a similar section is seen. The
lower leaf is thick and is followed by more variable thin
limestones with éhéles and chertified shales. The section here

seen is as follows:

1'6" " grey, detrital limestone

1'6" blue, partly chertified limestone

2! black chert

1'6"  platy chert

7'6" approx. grey to grey-blue limestone with a brachiopod fauna,
including Dictyoclostus hindi, Echinoconchus punctatus and

smooth brachythyrids.

The beds above the main leaf of the limestone show a deal of
variation within the limits of the protracted stream section, The
maximum development of limestone in this upper leaf is 4'6", which
is separated from the lower part of the limestone by shales or
their chertified equivalents. It seems possible that the two

leaveé of the limestone, a lower well developed leaf and an upper
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thin and variablejleaf, are equivaleht to similar developments
in the sections in Coverdale and Waldendale. The fauna and
lithology of the lower leaf contrast with that recorded from
Coverdale and Waldendale however - no trace was found of the

Lithostrotion—quantoproductus fauna in Nidderdale, whilst it

is widespread to the N.W. (Plate 94).

11' of grey, detrital’iimestone éxposed in the section at
Blayshaw Gill (098728) is here referred tentatively to the Five
Yard Limestone, This same horizon is also seen in the bed of the

Nidd at Lolley Scar.

Shales and Sandstones of the Five Yard cyclothem - complete

sections are very rare. Whilst it cannot be proved that these
beds are abéent in the north of the present area, the convention
has been followed in fhe text of treating all strata in lower
Coverdaie which occur between thé Middle and Three Yard Limestones
as part of the Middle, rather than the Five Yard cyclothem.
Waldendaie - complete exposures are lacking, but fossiliferous
shalés carrying a normal shale fauna preserved as calcite films,
with scatfered chalybite nodules, are seen at several points.

"These are here detailed progressing north, up-dale,

?he section on the right bank of Walden Beck, near Walden Head
(98079?) shoﬁs 15' of scree in fossiliferous shales carrying chaly-

bite nédules, immediately underlying the Three Yard Liméstone.

This is the most complete exposure on the E. side of Waldendale.

and the total estimate thickness of beds is here about 30' (Plate 7).

At Dales- Barn (990808), two feet of shale 'scree with chalybite

nodules occur, The total thickness of the shales appears to be
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here about 27'. As the outcrop is traced down the dale,
occasional stream sections shows indications of shale chips and
chalybite nodules,

The section at Ashes Farm (009821) is also incomplete and
shows 7' of soft, brown shales with a normal shale fauna
préserved in calcite. The total thickness of beds here is quite
possibly about 36' (Plate 7).

Above Scar Folds (021849) the next indications of this horizon
are seen., It appears that the shales of the Five Yard Cyclothem
have been replaced iaterally by a sandstone which forms a
well defined feature with numerous sandstone blocks (Plate 7).
The rock is here a white to golden coloured compact, very fine
grained quartz sandstone which is sometimes spotted by limonite,.
This is lithologically very similar to the beds between the
Middle and Three Yard Limestones on the N. Slopes of Penhill and
it is possible that they were depoéited at the same time.

The convention has however been followed of regarding the sandstones
on Penhill as part of the Middle cyclothem owihg to the lack of
conclusive evidence as to whether they belong to the Middle cyclothem,
or to an attenuated Five Yard cyclothem. Alternatively

they- may be egivalent to the sandstone within the Three Yafd
Limestone further south;

At Long Ing Wood (024860) the section is similar to that at
Scar Folds., The measured section (Plate 7) was based on features
and there appears to be a thick sandstone here also, which possibly

overlies a thin shale. The blocks on the surface are .of a very

fine grained quartz sandstone with a few kaolinised feldspar grains.
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Coverdale - tHe exposures in Coverdale at this stratigraphic
level-are'seldbm complete, but include one excellent section, that
in the right bank of the R, Cover below Huﬁterstone Bank (993769).
The enfire 2L4' of shale which here comprises the strata between '
the Five Yard and Three Yard Limestones is fossiliferous. The
upper portion is least well exposed, but appears to be coarser
grained and less coherent, with less well preserved fossils. The
best fossils were collected at 5' from the base of the shales,‘
which are blue grey in colour and contain chalybite nodules.

Good specimens also occur in some abundance at 7', 9' and 15°
from the base of the section, and constitute a normal shale fauna
preserved as calcite films, a detailed record of which is given
in tﬁe palaeontological section at the end of this chapter.

At Slape Gill (002778) the shales are inadequately seen at
this level, but the adjoining exposures suggest that they are
here about 4O° tﬁick. " A small exposure yields fossiliferous shale
chips with chalybite nodules (Plate 8), In Downs Gill (007785)
(Plate 7) the complete shale parting is not seén, but the upper
beds are here abundantly fossiliferous and include two thin
limestones. These are the only limestones recorded in the shales
of the Five Yard cyclothem in the present area, but Moore (1955)
provides records of a limestone at this horizon in upper Wensleydale,
where the beds of the cyclothem are thicker. West Gill (013789),
Pall Gill (018796) and Lords Gill (019788) (Plate 7) show exposures
| of portions of the shales and all these localities have yielded

faunas, In Fall Gill and West Gill the Three Yard.Limestone

rests on a sandstone, whereas usually in upper Coverdale it rests




89

directly on the shales of the Five Yard Cyclothem, The southern
limit of this sandstone, which is a fine grained sandstone 17!
thick in West Gill is shown on Plate 9B.

The exposures in Hindlethwaite Gill are also within the area
in which the shalee of the Five Yard cyclothem are overlain by
sandstone Which is here at least 9i thick. The sandstone carries
heavy limonite staining and a pronounced calcareous band 2!
above tﬁe_base which is possibly a degenerate representative of
the lower leaf of the Three Yard Limestone which is developed
further up the dale. If this is the case, this sandstone should
be more properly considered together with the Three Yérd Limestone.
The sandstone rests on 30' of beds which are 1nadequate1y exposed,
but appear to be shales in which no fossils are seen in the
available exposures,

Since the Five Yard Limestone is absent in lower Coverdale,
the sandstone which occurs there between the Middle and Three Yard'
Limestone has been tentatively considered as part of the Middle
cyclothem. However it seems likely that it is in reality the
sandstone of the Five Yard cyclothem or the equivalent of thaf
between the two leaves of the Three Yard Limestone higher up the
dale, though this cannot be proved (see Plate 21 which summarises
the available data).- '

Nidderdale - all the beds of the Five Yard cyclothem are shales
in this area and show large thickﬁess variations. The thickest
development of the shales of the Five Yard‘cyclothem is seen in

the section near the Head of Scar House Reservoir.,
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The Nidd below Nidd Washfold (025760) and the head of the
Angram Dam show several scars in shale which show a maximum of
15" of unfossiliferous beds which contain limestone nodules
in the uppermost part. The Angram Dam trench passed through
the full thickness of beds at this level. The upper 08! of
beds are exposed in a scar on the S. bank of the Scar House

reservoir, below Angram Dam (0L6766) (Plate 8)., The section

shows:

18' black, brittle unfossiliferous, micaceous shale

10' black, brittle fossiliferous shales with a normal shale fauna
preserved as calcite films and containing numerous chalybite
concretions., The most fossiliferous beds occur in the
lowest 5' of strata seen in this section.

18' shales - not seen, but recorded in Angram trench, and

presumablyAcontaining a fauna
- Five Yard Limestone recorded from the Angram trench

In the Scar House dam trench these same beds are only 29!
thick, compared with the thickness of 45'6" at Angram. Whilst no
expoSures are now seen at Scar House it may be supposed that these
beds were here also fossiliferous.

At Dry Wath an exposure on the right bank of the R. Nidd
(102755) shows (Plate 8): '

- Three Yard Limestone
2'6" ealcareous shale, breaking unevenly and with a badly preserved

brachiopod fauna
2'6" gap, presumably shale
- Five Yard Limestone

The shales are here much thinner than at Angram, and there seems
to be little doubt about the horizon of these beds, which are
considerably thinner in the Lofthouse area than in the Angram

'region. The éhales round Lofthouse are consistently coarser in
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grain and split less readily; the fauna is also more restricted
and consists chiefly of brachiopods, |
Shales of the Five Yara cyclothem are exposed at two'points
in the right bank of Howstean Beck, near Well House, The
exposure at 082743 shows:
- Three Yard Limestone
12'  friable weathering shales with a brachiopod fauna preserved as
calcite films present in the lower portion

3' shales with calcareous fossils and three thin limestones
- Five Yard Limestone

The exp&sure at 084742, which is further downstream, shows 20' of
- shale at this horizon.

In Blayshaw Gill (099728) 5' of silty shales underlie a
limestone presumed to be the Three Yargd Limestone which in turn
appears to be overlain by the Grassington Grit. The shales
yield a poorly preserved brachiopod fauna, The section at Lolley
Scar is the furthest south that Yoredaleffacies beds are seen
in the Nidderdale inliers. About 12' of shale scree rest on a
limestone and are in turn overlain by limestone blocks which aré
not in situ, but almost so. These are probably overlain by

sandstone of the Grassington Grit Group, blocks of which occur here

on the hill sigde,
Palaeontology‘

The fauna of the Five Yard Limestone in upper Coverdale is a
distinctive coral-brachiopod assemblage consisting'very largely

of lithostrotionoid corals and Gigantoproductus preserved in pde

calecite, contrasting with the dark blue matrix of calcite mudstone.

The fossils show up 'in a distinctive manner on water polished
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sections of the rock which show the structures of the corals

in a very detailed manner. The most common corals, Lithostrotion

maccoyanum and Diphyphyllum spp., occur in sops which are
apparently not much disturbed from their growth position,. The

accompanying fauna, with the exception of Gicantoproductus which is

a common record, is a sparse one and the corals constitute the
chief faunal element. The lists from the ground here described
largely contrast with those of Moore (1955) in the absence

of Lithostrotion junceum in thé present records, whilst Moore

records several pelecypods and provides an altogether more full

faunal list, The‘records of Aulophyllum fungites, Dibunophyllum

bipartitum, and Diphyphyllum are held in common by Moore and the

present author. The absence of compound Lithostrotion in his list
is remarkable since the.exposures in Coverdale and Waldendale
show these forms commonly. Biofacies change does occur at this
horizon in the preseht'area however, since the records from
Nidderdale do not include corals. The collection from Howstean Beck
provides forms which are not recorded elsewhere at this horizon
and includes a purely bréchibpod assemblage. The records of
Tonks (1924) from this horizon at Lofthouse yield a similar fauhal
assemblage with cbréls apparently absent, |

The shales of the Five Yard cyclothem are fossiliferous
throughout the present area and consist of moderately fissile
dark blue shale with numerous fossils preserved as calcite films.
. The faunal list given here is the longest from shales of Yoredale
facies recorded during the present work and is a very complete

normal shale assemblage, the largest collection of which was made
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from Hunterstone Bank where the bulk of these beds are well

exposed, Zagphrentids occur in small numbers at the majority

of exposures and are sometimes uncrushed; ﬁreservation is in.
calcite. Holothuroid elements are present in an abundance unparallell
at other horizons, They are plates of varying shape, the most
characteristic of which are referred to Ancistrum sp. and

Protocaudina traquairii, both of which are perforated plétes with

- the holes arranged in a distinctive pattern. Ancistrum seems

always to be more common than Protocaudina and it is thought that

the two plates possibly came from the same animal, but the element
called Ancistrum was present in larger numbers, since it is well
known that the skeleton of the holothuroid is made up of a variety
of plates which includé petaloid plates and hooked rods, also recorded
from the separations made from the shale of Hunterstone Bank.
Crinoid ossicles are chiefly round forms, but polygonal types
also occur, Bryozoa are common and include the bulk of common
genera found in shales of Yoredale facies. |

Brachiopods are prolific in genera and species and include
a variety of forms referred to Productus and Chonetes. The record

of Gigantoproductus latissimus is interesting because it is only

from one locality, but occurs there in some abundance. This is

in keeping'with thé apparently gregarious habits of Gigantoproductus
spp.‘Peleeypods and gastropeds are rich in species, but less so in
numbers of individuals, Ostracods are quite numerous and the
exposure at Hunterstone Bank has yielded a large fauna containing
several new species and a new genus (determinations are by Dr. F.W,

Anderson). The list of ostracods includes several well known
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genera which occur in beds of Yoredale facies, notably Bairdia, -

Kirkbyia and Paraparchites, forms also recorded from shales of

the Simonstone cyclothem in the present area. Trilobites are
more common in these shéles than at any other locality in fhe
present area and include both mﬁ%onate and non-mucronate forms.,
Mucronate formas héve only been recorded frbm the locality
at Hunterstone Bank where they occur at several levels and are
not confine to'one thin band. ' The records inclué several
COmplete4carapace€,and one specimen with hypostome preserved. The
non-mucronate forms collected at the head of the. Scar House
Reservoir, Nidderdale are fragmentary; but sufficient parts of the
animal were collected to support their identification as Weberides
barkei (Woodward), a new species first recorded from the Angram area
of Nidderdale (Woodward, 1906).

The -records of Moore (1955) from the shales of the Five
Yard cyclothem come from more than one horizon, since these beds
érewvery thick in the north and west of his ground. A siltstone

in the lower part of these beds yielded Weberides mucronatus and a

few brachiopods with long ranges which are also recorded in the

_appended lists.

Paunal Lists

Five Yard Limestone

- Aulophyllum fungites (Fleming)_var pachyendothecum Thomson, 3
Dibunophyllum bipartitum bipartitum (McCoy), 1

Diphyphyllum fasciculatum (Fleming), 1

Diphyphyllum lateseptatum McCoy, 6

Lithostrotion maccoyanum M, Edwards and Haime, 1,2
e pauciradiale McCoy, 3,4




Crinoid ossicles, 3,4,5
Trepostome bryozoan, 1

Athyrid indet, 4,5

Brachythyris ¢ decora (Phillips), 5

Chonetes (Chonetes) zimmermanni Paeckelmann, 5
Productus (Buxtonia) scrabiculus (Martin), 5.
————— ———- (Dictyoclostus) hindi Muir-Wood, 5
--------- (Echinoconchus) punctatus (Martin), 5
———————— (Gigantoproductus) sp., 1,3,4
Spirifer trigonalis (Martin) group, 5

Ostracod, 1

Index of localities for the above

1. Slape Gill, Coverdale

2e Crab Gill, Coverdale

3+ Walden Beck, near Walden Head

L. Stream above Kentuckey House, Waldendale
5e How Stean near Well House

6. Stream below Ashes Farm, Waldendale

Shales of Five Yard Cyclothem

Plant  remains, 1

Ammodiscus incertus (a'Orbigny), 1
Endothyra bowmani Phillips, 8
Orobias ammonoides (Brady), 1,5

Cladochonus sp.
Fasciculophyllum carruthersi Hill, 1
Zaprent@ids indet. 1,2,3,5,8

Ancistrum sp., 1,8 -
Holothuroid plates (undifferentiated), 1,5,8
Protocaudina traquairii (Etheridge), 1

Crinoid ossicles 1,2,5,7,8

Fenestella plebeia McCoy, 1,2,%8
Fenestella sp. 1,2,4,5,6,8
Penniretepora sp., 2,3

Polypora sp., 1 ,

Rhabdomeson sp., 2, ?8
Rhombopora sp., 1

Trepostome bryozoan, ?1

Annelid trails, 1,3
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Actinoconchus lamellosa (Levellle)

Brachythyris decora (Phillips), 1 ?3
Camaratoechia pleurodon (Phillips y

Chonetes (Chonetes) hardrensis %Phllllps) group, 8

-------- (-==-—===) cf. mosensis Demanet, 1
-------- (Isogramma) concentrica de Konlnck 5
m————— (Plicochonetes) sp., 1,5

-------- (Tornquistia) politus/McCoy, 5

Cleiothyridina roysii (Léveillé), 1,5

Crurithyris magnisplna George, 2,3

----------- urei (Fleming), 1,7

Martinia glabra (Martin), i y 3,6

Orbiculoidea nitida (Phllllpss ovate variety, 1
Phricodothyris sp., 2, ? 7

Productus (Cancrinella) undatus (Defrance), 1
--------- (Dictyoclostus) cf. antiquatus J, Sowerby, 1
Tl T S ) cf. multispiniferus Mulr-Wood 1
——-———---—(Echlnoconchus) punctatus %Martln )y

e ————— (Eomarginifera)

—————————— (Glgantoproductusg 1at1ss1mus J. Sowerby group, 8
--------- (Productus) concinnus J. ~Sowerby, 3

Pugnax pugnus (Martin), 5

Rhipidomella michelini (Lé&veillé), ,u

Schellwienella crenistria (Phllllps)

Schizophoria resupinata (Martin), 5, 7

Schuchertella sp., 1

' Spirifer bisulcatus J. Sowerby group, 3,5, 7

-------- convolutus Phillips, 5

—-—-—---trlﬁonalls (Martin) group, 3

- Amusium concentricum Hind, 1,3,5,7,8
Aviculopecten clathratus chCoy juve 1,2

——m————e-o—— gentilis (J. Sowerby) 2,8
------------- knockonniensis (McCOYS 1
------------- SP«y 5

CypTricardella rectangularls (McCoy)
Edmondia arcuata (Phillips
Grammatodon reticulatus %McCoy ), 23
Leda attenuata (Fleming), 3
———— aff. laevistriata (Meek and Worthen),
Limipecten dissimilis (Fleming), 3
Mytilimorpha angulata Hind, 2

M —Nucula laevirostrum Portlock, 3

-~ Nuculopsis cf. gibbosa (Fleming), 2

---------- ventricosa (Hall), 3
Nuculid indet., 5
Parallelodon semicostatus (McCoy),:
Pernopecten (Syncyclonema) smwerbyl (McCoy) 1,3
Pinna mutica McCoy, 1
Pseudamusium ellipticum (Phillips),

Aclisina sp., 2,5
Bellerophon costatus -J. de C., Sowerby, 8
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Bucaniopsis decussatus (Fleming), 1
Bucaniopsis sp., 2

Euphemites urei (Fleming), 1

Macrochilina sp, 5

Straparolus carbonarius (J. Sowerby), 1,2,8
Zygopleura sp., 1

Turriculate gastropod indet., 8

Hyolifhus SPey, 1,2

Dolorthoceras attenuatum (Fleming), 1
Epistroboceras sp., 1, ?6

? Acronotella sp. nov., 1

Bairdia hisingeri (Minster), 1 ,

Cardiniferella scrobiculata]Jones, Kirkby and Brady, 1
/,\

Coryellites sp., 1 y ~

Cribroconcha cf, costata Cooper, 1
Cribroconcha sp. nov., 1

Ctenobolbina sp. nov., 1

Healdia cornigera (Jones and Kirkby), 1

‘Kirkbya permiana gpﬁes, 1
1

Paraparchites sp.; ,
Roundyella aff. simplicissima (Knight), 1
Ostracod gen. et sp. nov., 1
Undertermined ostracods, 5,8

? Metaphillipsia seminiferus (Phillips), 1
Weberides barkei}Woodwardbfnon-mucronate species), 3

Weberides mucronatus (McCoy), 1,2

Weberides sp. (mucro not seen, if present), 5,8
Index of localities for the above

1. Right bank of R. Cover below Hunterstone Bank,
Coverdale ' :

2. Stream below Ashes Farm, Waldendale

3. Scar on S, bank of Scar House Reservoir, Nidderdale

L. West Gill, Coverdale :

5. Lords Gill, Coverdale

6. Right bank of R, Nidd near Limley Farm, Nidderdale

7. Right bank of Howstean Beck, near Well House

‘8. Fall Gill, Coverdale
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PLATE 7
comparative sections of the Five Yard and Three Yard éyclothems-

Coverdale and waldendale.

PIATE 8
Comparative sections of the Five Yard and Three Yard cyclothems-
upper Coverdale, Park Gill Beck, and Nidderdale. |
The key map is a guide to the sections given on both diagrams.

Refer also to Plate 9 for further details of these beds.
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PLATE 9 A Information diagram for the Five Yard Limestone.

All known exposures are indicated by rings ( the four most northerly
occurences are based on features with sink holes which do not show
exposures.

The full thickness of the bed is rarely seen in Waldendale and
Coverdale, but is probably over 6'7 Thickness figures are quoted for
Nidderdale where exposures are better and the bed is thicker.

't~ Lithostrotion sops - these include basaltiform and fasciculate

forms. 'P1- GigantooroductiUs sp. 'S'_- shale parting in limestone.

Broken line- approximate limit of bed beyond which it dies out or is

cut out.

PLATE @B Information diagram for the Three Yard Limestone.
Numerais denote thicknesseé of the limestone , inclusiwe of all
sandstones and shales separating leaves of the limestone.

‘The stippled area is one in which there are two, or more leaves of the
Three Yard Limestone, separated by non-calcareous beds.

The coarse broken line denotes the southern limit of the sandstone
underlying theTHiee Yard Limestone (properly part of the Five Yard
cyclothem). |

' The fine broken lime denotes the southern limit of sandstones in the
Three Yard cyclothem (underlying the Underset Limestone)

'G' denotes that the Grassington Grit rests directly oh limestone;

same of which may have been eroded away prior to the deposition of the

Grit.
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CHAPTER 5
THE THREE YARD CYCLOTHEM

AThé Three Yard Limestone was so named by-miners., This term
was later used by the officers of the Geological Sur&ey, when
mapping the Askrigg Block. The key of CGeological Survey 1"

Sheet 97 8.E. (New Ser., 51) covering the present area shows an
un-named limestone between the Third Set (Five Yard) sand

Underset limestones, which is in the position of the Three Yard
Limestone. Chubb and Hudson (1925) named the Underset Limestone
of upper Coverdale mistakenly as the Three Yard and called the
tfue Three Yard the Five Yard Limestone. Tonks (1925) recognised
a limestone in Nidderdale which he called the lower Five Yard

Limestone; this is also properly called the Three Yard Limestone.

lMoore (1955) described the Three Yard Limestone of upper Wenslegdale
whfch is usuaily unfossiliferous with a local coral fauna.

Locally it is split up into leaves by intervening sandstone. The
upper beds of the cyclothem are predominantly arenaceous. In all
these respects the strata of the Three Yard cyclothem in

the present area closely resemble those of the same rhythmic

unit in upper Wénsleydale. This lends additionalvweight to

the new correlation of beds at the level of the Three Yard and

Five Yard Limestone proposed by the present author (see Chapter 5

and 18)0
Stratigraphy

The Three Yard Limestone is a variable horizon consisting

of- one or two limestones. Inclusive of the intervening beds

between the'limestones, the total thickness variation is from 8°
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to 56,

In the northlof the ground in lower Coverdale and on‘the
N, siopes of Penhill a single, grey, detrital limestone is seen
which varies from 8' to 17' in thickness. It carries a
coral-brachiopod fauna below Low Dove Scar, Penhill, characterised

by Dibunophyllum bipartitum vars. and Dictyoclostus sulcatus,

buf is elsewhere oniy sparsely fossiliferous. Since this is the
only 1imestone between the Middle and Underset Limestones in
thé N. of the present ground its identification as the Three
Yard is dependent on mapping evidence based on features on the
W, slopes of Penhill. Here it is evident that a lower limestone
(presumed to be the Five Yard Limestone) dies out to the north
whilst the feature on the Three Yérd Limestone which occurs
| above it persists in the same direction, Corroboratiﬁg evidence
in Coverdale, near Horsehouse, shows that the Five Yard Limestone
is distinct from the Tﬁree Yard in lithology, thickness and
fauna, The horizon which persists to the north is the upper
one i.e. the Three Yard Limestone.

In Coverdale, upstream from Woodale, the Three Yérd Limestone
is much thicker than in the lower part of the dale owing to
the development of a lower leaf, separated from the upper one
by a varying thickness (1'6" to 29') of fine grained sandstone
together with some shale and fireclay., Thé lower leaf is
restrictéd to upper Coverdale and upper Waldendale (Plate 9B shows
thé limits of this bed). The greatest thickness seen is 15°'.
The horizon is variable and shale partings may occur (Plate 7).

Locally large gigantoproducti occur in the basal part of this
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lower leaf (at Downs Gill, near Hunters Hall, Coverdale).

In upper Coverdale three exposures show a band of algal nodules,
Theée are overlain‘in two of the sections by a distinctive
stratum of pale gréy éalcite mudstone.\ The lower leaf of
liméstone appears to die oﬁf down Coverdale. In Fgll Gill

it is only 5! thick and further down the dale st Hindlethwaite
Gill it is absent. In Waldendale this horizon also dies out
down-valley and may be present as far north as Ashes Farm
(Plate 21 shows the approximate points where the lower leaf

thins to zero).

The strata above fhe lower leaf vary much in thickness and
lithology. In three exposures in upper Coverdale the sandstone
between the upﬁer and lower leaves of the limestone is only
1'6" thick. In Slape Gill this thin sandstone rib fills pot
holes in the uneven surface of the lower leaf of iimestone. The
ocdurrence of fireclays in some of the sections indicates
emergent conditions prior to the formation of the upper leaf of
limestone. .

‘The exact age of the sandstones below the single leaf of
the Three Yard Limestone in lower Coverdale and Waldendale is
not known. It is possible-thaf they are at least in.part
equivalent to the sandstones between the two leaves of the Three
Yard Limestone in the upper part of these dales. If this is so
it is also possible that the sandstones between the Middle and
ﬁThree Yard Limestone in the N, of the area (where the Five Yard
Limestone is absent) are their equivalents. In the text these
sandstones have been treated as part of the cyclothems in which

they appear to occur and the above interpretation is not followed.
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Plate 21 was constructed on the supposition that all these
-sandstones were deposited simultaneously, though this cannot’be
proved,

The upper leaf of the Three Yard Limestone in upper
Coverdale is oﬁly sparsely fossiliferous and is of more constant
thickneés than the lower one,

The Three Yard Limestone of Nidderdale is identified
‘as such becaﬁse_it overlies fossiiiferous shales of similar
thickness, lithology and biofacies (Wéberides is especially common)
as the‘shales between the Five Yard'and Three Yard LimeStdnes
of upper Covefdfle. Normally the limestone occurs as a,single
leaf up to 15" thick, but locally showé an upper leaf

‘Separated from the lower one by a, shale, as at Howstean and

e i

Blayshaw Gill. The corrélation of these two leaves wi%h the
two seen in Coverdale does not appeéf to be soun@, siﬁce-the
lower 1eéf is the best developed and persistent in Nidderdéle.
It remains a possibility that the thin upper leaf is an
jat%enuated representative of the ﬁnderset Limestone, brought
close to the Three Yérd by the-thinning'of the sediments above
that bed to the S.E. corner of the Askrigg Block.

The measures above the Three Yard Limestone vary from 10!
to 55' in thickness and show a tendency to thin to the S.E. In
most of the sections in Coverdale and Waldendale the upper
tWo thirds of these béds consist of flaggy and sometimes blocky,

fine grained sandstones, In the more fissile beds worm trails

(Crossopodia) are seen. The shales above the Three Yard

Limestone tend to be thin and grade upwards into flaggy sandstones,

M UNIY
q\\v‘“nw%ncsm‘y/
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Near Hullo Bridge, Coverdale, the‘upper part of the shales is
fossiliferous, but elsewhere, as in Hindethwaite Gill they are
siity and without a fauna. Towards the south, sandstones
below the Underset Limestone, which are ofﬁen over 30' thick in
mid—Coverdalé, die out. In upper Waldendale, in Park Gill
Beck south of Coverhead and in Nidderdale only shales or their
chertified equivalents are seen. The shales are rarely
fossiliferous, but a small assemblage was obtained from silty
shales at'Walden Head. In the areas where the sandstone is
absent the strata above the Three Yard Limestone are unusually
thin.

In Nidderdale platy cherts are séen immediately above the
Three‘Yard Limestone and the shales of the cyclothem are partly
chertified. The cherts which usually occur below the Underset
Limestone in Covérdale are unusuélly thickly developed. In
addition cherts aré seen immediately above the Five Yard Limestone
at Lofthouse and in Howstean Beck. At all these levels,
except that under the Underset Limestone, cherts are not seen in
Coverdale and Waldendale. It is a somewhat remarkable fact
that the local cherts at this level should occur over an area
where the intra-E1,unconformity is within 20' of the affected
strata. In contrast, in the areas where cherts are not seen
at this level, in Coverdale and Waldendale, the plane of erosion
rests on beds at least 140' higher in the sequence. There
therefore appears to be a strong relationship between the erosion
surface and chertificafion. It is suggested that this

chertification was the result of siliceous waters which derived
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their supply from a large area of cherty beds of the Richmond
Chert Series lying exposed on the plane of unconformity to the
north. The reasons for-supposing that the chertification in
the Richmond Cherf Series was not induced in the same manner
are given in Chapter 7.

The mapping procedure for the Three Yard Limestone has
been almost solely based on data from stream sections. This
is due to the faét that it very rarély makes a feature; the
one exception is on the N. slopes of Penhill, The bulk of the

data about the overlying beds is also from streams.
Details

Three Yard Limestone - Exposures are described in sequence from

Wgldendale, north Penhill, Coverdale, the slopes above Kettlewell
and Nidderdale.

Waldéndale - Exposures are first considered at the head of the
vailey and followed in sequence, down-dale,

Near Walden Head on the banks of-Walden Beck (979798) the
limestone is divided into two leaves, separated by a sandstone,
a condition which obtains in mény,localities in upper Waldendale
and.upper Coverdale. The lower legf overliés a sandstone
and is a blue limestone with thick shale partings. The upper
shale parting yields traces of fossils, The limestone is
unusually fossiliferous here (by and large the Three Yard
Limestone is poor in fossils in the present area) and yields &
fauna at several levels in- the lower.leaf. Forms collected

near the base of the lower leaf include Gigantoproductus latissimus,
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Aulophyllium fungites and Diphyphyllum fasciculatum. The iower

leaf of the limestone is overlain by a fine grained sandstone.
This latter bed has a calcareous zone 6' thick near the base
which weathers in a honeycomb fashion and is a tough orange énd
grey flecked fine grained sandstone when fresh. It is overlain
by the upper leaf of the limestone which is at least 7' thick and
is not notably fossiliferous.

-The streamé draining into Walden Beck from Brown Haw show
small porfions of the Three Yard Limestone, together with a
sandstone, The stream course above Dales Barn (990808) shows
beds of limestone in place at two or three levels. Blocks
of‘compact, fine grained, blue limestone with phaceloid
lithostrotionoid corals also occur, which may be at the same
horizon as a coralliferous layer seen in situ ét 983801. Streams
draining Crook Pasture show incomplete outcrops, but always
suggést that a sandstone splits up the limestone into two leaves.
The stream at Ashes Farm (820010) shows 14' of sandstone (see
Plate 7 in which the upper leaf of the limestone was put in
tentatively at the level of a strong spring). It is possible that
the lower leaf of the Three Yard Limestone is here thin or
absent.

Above Scar folds (021849) the lower 1léaf of the Three Yard
Limestone is probably absent since the sandstone forming the
feature above the scar is very thick. Tt is assumed to be
oveflain by the top leaf of the limestone which is probably
present since there is a shallow sink hole where the top of

the limestone is expected to occur (see Plates 7 and 21 which
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show the probable facies changes associated with the Three
Yard Limestone and the sandstone which occurs within it in
the upper part of the dale),

The features above Long Ing Wood unfortunately show no
exposures, and all the data incorporated in the section on Plate
7 is obtained from the interpretation of good features, blocks
and sink holes. The evidence points here towards a single leaf
of limestone only, resting on a sandstone, here considered as
part of the Five Yard cycl octhem, though it also seems possible
‘that it may be equivalent to the sandstone sepafating the tWo
leaves of the Three Yard Limestone further up the dale. The
feature on the Threé.Yard Limestone can be mapped north to
Oswald High Wood where there is a succession of exposures showing
up to 8' of limestone (Plate 7). In hand specimen this is
a grey calcite mudstone with scattered crinoid ossicles, carrying

a coral-brachiopod fauna of greater variety than has been
found elsewhere at this stratigraphic level which is unusually

poor in macrofossils. The dominant forms are Dictyoclostus

sulcatus and'DibunoDhyllum bipartitum vars.

The limestone is intermittentlj exposed in Oswald High Wood,
but the thickest development seen is in a stream S.E, of Chantry
Farm (057877) where 12' of limestone (probably nearly the full
thickness) are seen directly overlying sandstone. Below
Capplebank Plantation small expdsures show 6' of grey limestone
(not the full thickness) resting on sandstone. An exposure
below Park Lane (115881) shows 11' of crinoidal limestone,
probably almost the entire thickness at this point.

~ Coverdale - Tpe exposures are described first from the lower
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part of the dale and then are considered successively up the valley
towards Coverhead.

The section in the R, Cover at Hullo Bridge (118865) (Plate 7)
shoWs approximately 17 of grey, detrital limestone (nearly
the full thickness) resting on a sandstone. The top of the
limestone is not seen (it is remarkably seldom that this contact
is seen in the present area). In Caldbergh Gill (091850) 10' of
limestone (a partial exposure) are seen overlying sandstone.
Partial sections of the Three Yard Limestone occur in Cat Gill,
Melbeck, Howden Gill, and Turn Beck, whilst the section in Fleemis
Gill shows the lowest L'6" of the limestone resting on a sandstone.
Oceasional exposures of parts of this 1imestone are seen between
Horse House and Bradley, in the streams draining Horsehouse
Moor.
| In Hindlethwaite Gill a complete section occurs in the Three
Yard'Limestone, here 15' thick, It carries a sparse coral-

brachiopod fauna which includes Aulophyllum fungites pachyendothecum,

and Dibunophyllum sp., preserved in a grey, detrital limestone

with many crinoid ossicles. It seems possible that a

calcareous development in the lower part of the sandstone under
the Three Yard Limestone in this section is an equivalent of the
lower leaf ofgthe Three Yard Limestone in the upper part of

the dale (see Plate 7 and Plate 21).  All completely exposed
sections which occur further up-dale than Bradley show two

leaves of limestone separated by intermediate measﬁres which are -
chiefly sandstones. These southwards facies changes are shown

in the measured sections on Plates 7, 8. Plate 98 shows the

thickness of the limestone in measured sections which attains
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its maximum value in the S. of fhe area.

- In Fall Gill (018796) the lower leaf of the limestone is
very thin (5'). This supports the view that this horizon
deteriorates down—dale, since it is thicker in sections further
up the valley. The beds above this limestone include a fireclay
and coal smut, pointing to conditions of emergence between the

two marine episodes, marked by the deposition of the two leaves

of the Three Yard Limestone. The upper leaf is thicker than

the lower leaf and forms a waterfall. It seems most likely that
it is equivalent to the one, existing leaf of limestone in
Hindlethwaite Gill (see Plate 7 for details of this section).

Streams draining High Pasture show incomplete sections in

the Three Yard Limestone, the best of which is in Side Gill -
(036794) with limestones at two distinct levels. The lowest
exposures shows 2' of grey limestone with a phaceloid lithostrotionoid
coralvoverlying a mottled weéthering limestbne. It seems
probaﬁle that this horizon is the lower leaf, since compound corals
have not been recorded from the upper leaf of the limestone

during the present work. The upper exposure in this section shows
6! of limestone, probably a partial exposure in the upper leaf,
alsc partially seen in Ridge Gill. The rélations of the two
leaves may be easily seen in Lords Gill (019787) (Plate 7) where
there are two distinct leaves of limestone separated by 1'6" of
tough fine grained, limonite spotted sandstone. The lower leaf
shows a layer of érey limestone with nodules of dark grey calcite

mudstone, probably of algal origin. These are no doubt equivalent

to the mottled layer seen in Side Gill (see above).
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The section in West Gill (012790) (Plate 7), though somewhat
disturbed by faults, is a good one and reveals a section similar
to that seen in Fall Gill. It is here detailed since it is

fairly typical of the development in upper Coverdale:

9! - grey, detrital limestone with many crinoid ossicles
5¢ compact, fine grained, grey sandstone

9" ° grey fireclay

9" | grey siltstone
1'6" . grey calcite mudstone, weathering orange, with algal nodules

~ which weather pale grey in contrast
1'2:' grey, nearly porcellanous cdlcite mudstone
gap

Lt coarse dark grey crinoidal limestone

- sandstone

Downs Gill (006785), in common with most other sectionms,
shows two leaves of limestone with a thick sandstone between
them, The lower limestone, as at West Gill, shows an zlgal bed
resting on a porcellanous one, whilst the lowest stratum contains

a fauna of Gigantoproductus sp., never seen elsewhere in profusion

at this level, though G. latissimus is recorded from a similar
horizon in Walden Beck., A thin fireclay occurs between. the

upper and lower leaves of the limestone as at West Gill, indicating
a period of local emergence between thé two marine episodes during
which the two leaves of the Three Yard Limestone were‘being laid
down, The sandstone which occurs between the upper and the

lower leaves of the limestone (see Plate 7) is a grey, fine
gréined rock with small scale current bedding. The upper leaf

of the limestone is a grey, detrital limestone with Strings and
nodular.streaksvof hardened limestone on top of the uppermost

stratum, in congunction with nests of pyrite.

The section in Slape Gill (002777) (Plate 8) resembles that
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of East Stone Gill (991771) because, though the Three Yard
Limestone occurs in two separate leaves, the parting is a
sandstone only 1'6" thick in the first section and 1' thick in
the second one. The sandstone of Slape Gill rests on a potholed
surface of limestone, the holes being several inches deep and
steep sided, with a filling of sandstone. The upper leaf rests
directiy on the flat upper surface of the sandstone stratum. No
potholing of the lower leaf was seen in the section in East Stone
Gill.

Portions of the Three Yard Limestone are also seen in Hem
Gili Beck,. Downs Gill, Coverhead and along the right bank of the
R. Cover between the mouths .of these two gills. An exposuré
also occurs in Lock Gill’but is inadequate to determine if
the parting betﬁeen the liméstones is in fact present.

At Park Gill Beck, south of Coverhead (753990), a partial
exposure indicates that at least 10' of limestone occur. Exposures
farther south occur in potholes, but the relation with the under-
lying beds is not clear., It is possible that 18! of limestone
exposed in a sink hole N, of Little Fell pasture (990741) are at
this horizon, The Five Yard, Three Yard and Uhderset Limestones
are Very close together in this area and are difficult to
distinguish from each other in the few available exposures.,

Nidderdale - Exposures in.the upper part of the dale occur in Crook

Dike (mis-named 'Wench Gill' in Plate 8) and at the head of the
Scar House Reservoir. At both these points the limestone is

over 12° fhick, but an intermediate exposure (029760) is in only

P R b T e ee - PR ! - T oAt
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associated with a thick development of platy cherts which may

be st ieast partly secondsry after the limestone. A partial
exposure in Weﬁch Gill (045767) shows that the limestone is there
at least 7' thick. The section in the Scar House Dam trench
showed that it is here thin, namely 6' thick. In the Thrope
House inlier, further down-dale (102754), 12' of blue-grey
limestone which overlie fossiliferous shaies’are referred to this
horizon. It is not clear whether the beds exposed between the
Thrope Bdge Fault énd Thrope Bridge are fhe Three Yard Limestone
repeated by the fault, or whether they are the Underset.
Limestone. The known throw of the fault at Thrope Edge and

on Rainsfang suggéstsfthat it is probable that the Underset isl
‘here present. Tonks (1925) was of the opinion that fhe Upper
Five Yard Limestone (here re-named the Underset) was presenf in
this inlier, but not further down the dale.

‘The section in the Nidd above Lofthouse suggests that the
higheét limestone of the'Ybredale succession seen immediately
below the Grassington Grit Grbup in'Sampéonts Wood is the Three
Yard. This is because only one distinct iimestone appears to
occur in_the Nidd above the FiveIYard. Fﬁrther exposures at
this level occur in the vicinity of Nidd heads, the vauclusian
resungencé of the river below Lofthouse. The most complete
sectién is in an old quarry (108729) in'which 136" of iimestoﬁe
with cherty bands apd shale partings is exposed; it is
assumed that these beds belong to the Three'Yard Limest one. Tnhe
‘highest limestoﬁe in Blayshaw Gill (099728) appears to be

immediately overlain by the Grassington Grit.. The section here
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Seen is:
1! "limestone
6! gap

13"  grey limestone (probable Three Yard)

This closely resembles the section in Howsfean Beck where two
leaves of limestone are seen, separated by shales., It remains
a remote possibility that the upgr leaf of limestone at this
locality and at Blayshaw Gill is in fact the Underset Limestone,
here very close to the Three Yard Limestone due to the

thinning of the measures between the two limestones to the S.E,
The farthest south of all the sections in Nidderdale, that of
Lolley Séar, shows limestone blocks which appear to indicate that
the Three Yard Limestone is here also present. This conclusion
is identical with that of Tonks, relative to this gxposure,
except that the naming of horizons is different.

Shales and Sgndstone of the Three Yard Cyclothem - The sediments

at this level are chiefly arenaceous; the shales immediately

overlying the Three Yard Limestone are usually thin and seldom

exposed.

Waldendale - exposures are never complete gt this level, They
are considered in sequence from north to south.

The section in Walden Beck, near Walden Head (979792), is
anomalous since there is an unusual development of shales which
does not appear to be matched slsewhere, Exposure is incomplete,
but the beds seen are all shale except for 2' of grey, compact
siltstone, and the lowest exposure shows poorly preserved fossils

in silty blue shale (Plate 7). This is & sparse normal shale fauna
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with very large specimens of Weberides mucronatus (McCoy).

Further down the dale the exposures at this level are obscured
by fhe Crag Brea landslip. |

The section near Ashes Farm (011819) shows a portion of
these beds (Plate 7). They are siltstones in the lower part,
grading up into a flaggy sandstone, overlain by a blocky sandstone,
an upward sequence which is duplicated at several exposures in
Coverdale. Exposures are lacking on the E., side of Wagldendale
north of this point, though by measuring features an approximation
to the thickness of the beds was obtained above Scar Folds (Plate 7).

Above LongAIng Wood (024860) features are good. Numerous
blocké which occur appear to indicate that the sandstone below
the.Underset Limestone is here about 28' thick (Plate 7). The
sandstone member probably overlies a small thickness of shales.
It can' be traced via the Hudson Quarry (02786L4), in which it
was worked, to several old stone pits and scars below Low Dover
Scar where exposures show 16' of sandstone. This rock is a fine
grained and coarser than most Yoredale sandstones. = It carries
some specks ofrlimOnite together with scattered kaolinised
feldspars. Below Low Dove:’ Scar (037876) the bryozoan plate
below the Underset Limestone can. be seen resting directly on this
séndstone. At occasional localities on the N. slopes of Penhill
portions of these beds are seen. They always appear to be
flaggyvsandstones in the upper part and silty shales towards.the
base, though the lowest beds above fhe Three Yard Limestone are

never exposed.

Coverdale - exposures are better than in Waldendale and are
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described in sequence from N. to S.

The sections in the R. Cover below Hullo Bridge (120865)
(Plate 7), in the upper portion of the Three Yard cyclothem,
show a blocky, fine grained sandstone gradingvdown via flaggy
sandstonés and silty shalew into 2% fossiliferous shale with a
bréchiépod fauna, This is the only locality where fossiliferous
strata have béen found at this horizon. Exposures are usually
lacking elsewhere at~this level, though the fossiliferous shales
seen in Walden Beck may be an equivalent horizon. | It is possible
that all the sediments in the gap of 11' between these shales
and the Three Yard Limestone are fossiliferous.

In Melbeck, Cerlton (063849) the top 15' of the cyclothem are
compact sandstone aﬁd a further 6' of sandstone is seen in a
lowef exposure, At least 3' of unfossiliferous shales occur

at a lower level. In Turn Beck (047835) the following section

is seen:
1! fossiliferous shale (probably directly underlies the
Underset Limestone)
2! sandstone
9"  shale
8! sandstone ,
3! silty shale with numerous- tracks of Crossopodia sp. (base
not seen)

Heemis Gill shows numerous exposures of the sandstone below
the Underset Limestone which outcrops for a distance in the bed of
the stream below Fleensop Farm (034823)., It is a current bedded
flaggy, fine grained sandstone with some spotting by limonite.
Though the section is very disjointed, it seems the bulk of the
Three Yard cyclothem above the-limestone is here sandstone.

In Hindlethwaite Gill (054812) (Plate 7) the sandstone member
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of the Three Yard cyclothem is excellently exposed and, as in
other cyclothems, gets more massive upwards, The lowest beds
Seen are silty, unfossiliferous shales grading upwards into
flaggy sandstones which form a waterfall, The top 4' is a
massive single stratum of fine grained quartz sandstone with
specks of limonite. The gill draining into Bradley (031801)
and Fall Gill both show partial sections in these sediments in
which the upper beds are sandstones and the lower ones are
shales, which are however much less well exposed than the
sandstones (Plate 7).

Harkera Gill and several streams draining High Pasture
show partial sections of the sandstohe of the Three Yard cyclo-
them, which are characteristically flaggy, fine grained énd limonite
spotted. Ridge Gill and Lords Gill show sections chiefly in
sandstone with room only'for a thiir shale above the Three Yard
Limeétone (Plate 7). West Gill and Downs Gill all well exposed.
The exposures are very largely in arénacous beds, but are hard
to méésure accurately owing to the protracted nature of the
sections (Plate 7). The sandstone is s flaggy, very fine

grained quartz sandstone with mica ang carbon flecks.,

Occasional horizons with annelid trails occur (Crossopodia SPe )
A layer of flaggy rock in Downs Gill contained a very high
proportion of mica, which may be hydrobiotite. The more massive
beds, as elsewhere; immediately underlie the Underset Limestone.
The section in Hem Gill Beck shows 41' of beds between the Three
Yard and Underset Limestones, the bulk of which are sandstones.’
East'Stone Gill provides a.contrast; though the exposure is only

600 yds. from Hem Gill Beck, the total thickness of beds between
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the Underset and Three Yard Limestones is only 21' and a

portion of the upper part of this is unfossiliferous shale

(Plate 8).

Exposﬁres south of Coverhead ~ The section in Park Gill Beck
(753990) is incomplete at this level. The beds seen (Plate 8)
include a large proportion of cherty 'plates'., No sandstone
is visible; if-one occurs it can only be thin, The section

is 'as follows:

- Underset Limestone
5! cherty plate

6! gap

2! cherty plate

10"  gap

- Three Yard Limestone

The cherts have not been shown in the section in plate 8, because
the normal chert development below the Underset Limesfone is
*usually referred to thls horlzon. It is pOSSlble however

that some of these thlck beds may be the product of the
chertification of Pre-existing shales ang properly belong to the
Three Yard cyclothem.

Nidderdale - The sections in upper Nidderdale show some variation
at this level and are devoid of sandstones. They are invariably
partly chertified. In Crook Dike (026761) (Plate 8, section 16,
erroneously referred to as Wench Gili) only 10' of beds occur

at this level, The lowest L', the only beds exposed, are platy
cherts presumed to be secondary after shales, since no cherts

are known at this level in Coverdale. A section 350 yds. E, of

this point shows a thicker development of beds at this level as

follows:
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8! platy cherts

2'6"  shale

12'  platy cherts

- Three Yard Limestone

It seems likely that a portion of the platy cherts above the
Three Yard Limestone, here unusually thin, are secondary
after it. The same beds are exposed near the head of Scar

House Reservoir (046766) where there are seen:

8'6" platy cherts
7! cherty, black shale
11 platy cherts
- Three Yard Limestone

Some of the above cherts are probably those which normally

are assoclated with the Underset Limestone in Coverdale,

but the chertification in the shales, at least, is secondary.
The Scar House Dam trench provided a record of 11' of shales at
this level.

Shales above the Three Yard Limestone appear to be almost
entirely absent lower down Nidderdale due to intra—El erosion.
C1t-ot of calcareouslshales directly overlie the Three Yard
Limestone in Howstean Beck. These are directly o%erlain by
sandstone of the Grassington Grit Group, the variation in
‘thickness which occurs being due to the uneven base of this
~horizon.

Palaeontology

The Three Yard Limestone is a poorly fossiliferous horizon,
taking the area as a quge. The upper leaf, which is considered

to be the persistent one is only sParseiy fossiliferous.
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In upper Wensleydale Moore (1955) also records only a small
fauna, The present records from Low Dove Scar are exceptional
in that théy have yieldedAseveral'species of productids

including Dictyoclostus sulcatus. This appears to be the

characteristic fossil together with a moderately profuse coral

N

fauna, chiefly of haploid type but also including Diphynhyllum.
The corals recorded are somewhat similarp to those of the coral

bands in the Underset Limestone since they both contain Aulophyllum

fungites and Dibunophyllum bipartitum vars. The foraminifera

appear to be long ranged forms which are characteristic of all ,
the Yoredale limestones up to the Main Limestone in the present

area. Tonks (1925) collected a small fauna from this horizon

in upper Nidderdale where most of the records are of brachiopods

and include species of Dictiyoclostus. These exposures and other

less fossiliferous ones in the upper leaf of the Five Yard Lime-
stone have not been collected during the present work.

The lower leaf of the Three Yard Limestone, which shows a
more restricted development than the upper one is more commonly
fossiliferous and carries an algal band over an area in upper

Coverdale. A local layer full of Gigantoproductus occurs in

Downs Gill, Hunters Hall, Coverdale. The Walden Beck exposure
yields a small fauna including iatissimoid productids.

The shales immediately above the Three Yard Limestone, though
the& may quite probably yield fossils, are never exposed in
the present area; The only fossils records are from slightly
higher horizons which were only collected at one locality, that

of Walden Beck. The fauna includes Weberides mucronatus, up to
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2,8 mm. in length, which is larger than any of the several
specimens from shales of the Five Yard cyclothem below

Hunterstone Bank,

The sandstones of the Three Yard cyclothem are virtually

unfossiliferous, except for records of GCrossopodia which some-

times occurs in abundance on the bedding planes of the most
flaggy varietiés of sandstone, The presence of worm prints on
successive flaggy layers indicates that each lamina is built

up of a separate pulse of sediment.

Faunal lists for the Three Yard cyclothem

Three Yard Limestone

Ammodiscus incertus (D'Orbigny), 1
Calcisphaera Johnson ms., 1
Textulariid, 1

Endothyra bowmani Phillips, 1

Orobias ornata (Brady), 1 .
Tetrataxis palaetrochus (Ehrenberg), 1

Aulophyllum fungites (Fleming), 3

——————————— fungites (Fleming) mut. pachyendothecum (Thomson), 2
Clisiophyllum keyserlingi McCoy, 1

Dibunophyllum bipartitum bipartitum (Mc Coy), 1

————————————— bipartitum craigianum (Thomson), 1

S S— SDe, 2 .

Diphyphyllum fasciculatum (Fleming), 3

Archaeocidarid spine, 1
Crinoid ossicles, 1,2,3

Fenestella sp., 1
?Rhabdomeson sp.
Trepostome (encrusting form), 1

Camaratoechia pleurodon (Phillips), 2

Chonetes sp., 3 ‘

-------- (Plicochonetes) aff. maccoyanus Semenew, 3
Cleiothyridina roysii (Léveillé), 1

Productus (Dictyoclostus) sulcatus J. Sowerby, 1
--------- {Echinoconchus) punctatus (Marting, 1
————————— - (Eomarginifera) -praecursor Muir-Wood, 1

--------- (Gigantoproductus) latissimus J. Sowerby group, 3
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Productus (Gigantoproductus) sp.

Pugnax pugnus (Martin)

Spiriferina aff. octoplicata J., Sowerby, 3
Ostracod, 1

Acanthodian tooth, 3

- Index of localities for the above

1. Quarry below Low Dove Scar, Penhill 034875
2, Hindlethwaite Gill, Coverdale . 055812
3. Walden Beck _ 979793
L. Lords Gill, Coverdale 019787

Fossiliferous shale (a local development instead of the
sandstone of the cyclothem)
Fenestella sp.

Chonetes (Tornquistia) sp.

?Pseudamusium sp.
Orthocone nautiloid
Weberides mucronatus (McCoy) (up to 2.8 mm. in length)

All the above forms are from one leality: Walden Beck (978786)

Sandstone of the Three Yard cyclothem
Crossopodia sp, 1, 2, 3
Index of localities for the above.

1, Turn Beck, Coverdale 0L7835
2. West Gill, Coverdale 012790
3. Lords Gill, Coverdale 019787
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CHAPTER 6.

THE UNDERSET CYCLOTHEM

The Underset Limestone was so named by Phillips (1836).
This term was subsequently used by the Geological Survey during
the mapping of the Askrigg Block. The horizon has not been
described in detail from the present area, but Phillips (1836)
provided measured sections in which it figures., Dakyns (1892)
emphasised the variability in thickness of the limestone in A
the present area, Whilst the Underset Limestoné is probably
present in the Angram area in upper Nidderdale, Tonks (1925)
misidentifies this horizon as the upper leaf of the Five Yard
Limestone. The Main Limestdne of Coverhead was subsequently
misidentified by Chubb and Hudson (1925) as the Underset
:Limestone'and the true Underset was erroneously referred to the
Three Yard Limestone. = This correlation was later rectified by
Hudson (1933) without explanation.
| "Moore (1955) furnished a detailed description of the Underset
. cyclothem in upper Wensleydale. In the limestone he recorded
two' coral bands, the lower of which is the more persistent and

contains a fauna of haploid corals, the chief of which are

Dibunophyllum bipartitum vars., Au#%hyllum fungites and

. Konickophyllum magnificum. The upper coral bed contains a

fauna of diphyphyiloid lithostrotions, is the least persistent
of the two beds and is restricted to the N.E. of Moore's area.
Whilst two coral beds occur at Low Dove Scar in the present ground,

there being a higher persistent one and a lower impersistent one,

they both contain haploid corals, with the more profuse fauna
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in the upper band. The more persistent, lower coral band of
Moore also dies to the south. It seems that this horizon:

" has definite southern and eastern limits since it is not
recarded‘from the S, of Moore's area, never in the Middleton
Tyas - Sleightholme anticline (Wells, 1955) and only-in the
extreme N,W. of the present area. Moore records sudden
thickness variations in the Underset limestone which are parallelled
in ﬁhe present ground, though the overall thicknesses quoted

by Moore are in general greater than thpse encountered in this
work.

The developments of chert above the Undersd Limestone were
found by Moore to be localised;. in the present area this is also
the case. Plsty beds below the Underset limestone were recorded
by Moore from the S.E. of his ground, and occur sporadically
through the present area. The fauna of fenestellids and
small brachiopods which he records does not appear to be detailed
in the faunal lists, but seems to be of a siﬁilar biofacies
fo that found in beds of like lithofacies in the present area.

The shales‘and sandstones of the Underset cyclothem are
generally thinner in upper Wensleydale then in the present
ground, with the exception of the beds in the area of Coverham
whéere they are much thinner than elsewhere in the area here

described. The sandstones at this level were found by Moore

and by the present author to be impersistent.
Stratigraphy

" The Underset cyclothem outcrops along the length of Waldendale®

‘and Coverdale and was also surveyed in Park Gnll Beck, dralnlng
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into the R. Wharfe. Beds considered to belong to this cyclothem
also occur in the upper Nidderdale inlier at Angram,

The Underset Limestone is aiways present and varies in thick-
ness from about 9' to 47', inclusive of the developments of
cherty beds which occur locally st the top and base of this
horizon. The Underset Limestone varies in thickness and
lithology in a more haphazard manner than most of the other
1imestones of Yoredale facies, but certain systematic variations
‘are observable, It is typically a grey, detrital limestone
with numerous crinoid ossicles, sometimes cemented by a matrix of
calcite mud and is throughout the area almost devoid of
‘macrofossils. The chief exception is the Low Dove Scar exposure
where the Underset Limestone shows two coral beds, the lower of

which is the least well marked and least persistent. Both bands

carry a fauna ofﬁphaceloid rugose coral%, chiefly Dibunophyllum

bipartitum vars. and Au%?hyllum funQites pachyendothecum.
Brachiopods occur commonly in conjunction with the corals.
Thickness variations are rapid, especially at the E. end of

Low Dove Scar, and appear to be of the same order of magnitude as

described by Moore (1955).

At the base of the Underset Limestone of several localities,
chiefly in the N. and S. parts qf the prssent area, there is a
horizoﬁ'of dark grey siliceous 'plate’. ThiSsplits into
plates, which when correctly weathered display a bryozoam -
brachiobod faunal assemblage having no equivalent at any dther
| horizon within the area. The conjunction of a characteristic

fauna with a particular lithology is held to be good evidence for
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the primary origin of this particular chert. It is further
difficult to envisage the selective chertification of this: one
horizon which shows sharp contacts with the ovérlying limestone
and, locally, with underlying shales, at several places so
Widely'separated (Plate 12 4).

In upper Coverdale, the lower beds of the Underset Limestone
are braéhy weathering fossiliferous shales with thin limestones,
the thickest of which is locally L' thick, thus making it more
logical for these shales with limestones to be referred to the
Undersét Limestone rather than to beds of the preceding cyclothem
(in Plates 7, 11 they have been appended to sections for both
the Three Yard and Undérset cyclothems, since there is some slight
doubt as to which cyclothem they should be assignedL Moore
(1955) for instance referred the platy beds which overlie these
shales with limestones in the present area to the Three yard
cyclothem). It is noteworthy that the area in which this early
marine episode occurred is the same as that in which the lower
leaf’ of the Three Yard Limestone (also a"local development) was
deposited.

The development of cherts above the Underset Limestone is,
with one exception (that at Walden Head) limited to the N. part of
the present area, where they attain a maximum thickness of about 11°t.
They vary somewhat in lithology, but are usually 'plates’
in- the lower part and glassy, banded black and grey cherts in the
upper part.

The shales'and sandstones of the Underset cyclothem are
throughout most of the ground of a fairly constant thickness,

betwéen 75' and 100°%. Locally, in the vieinity of Cover Scar, near
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Coverham, they}are much thinner, about 11' only, whilst inter-
mediate points confirm this reduction in thickness towards a
minimum at Cover Scar (Plate 12 B),

The shales of the Underset cyclothem are normally free from
sandstone bands for about 60' above the Underset Limestone, but
locally, sandstones are developed at the base and in the middle
of these beds. The .shales immediately overlying the Underset
Limestone are rarely exposed, but ﬁhen seen, are dark blue shales
with chalybite nodules, carrying a normal shale fauna, the most

characteristic forms being Martinia glabra and Camaratoechia pleurodon.

The main bulk of the shales of the Underset cyclothem are however
unfossiliferous, or sparsely fossiliferous with a fauna of

dwarfed pelecypods., Exceptionally a more fossiliferous development
is seen, yielding an abundant fauna which is of the normal shale
thpe, though somewhat modified. Locally a Lingula - palaeoniscid

phase is develdbped with large Lingula sguamiformis.

The chief sandstone of the Underset cyclothem, which underlies
the Main Limestone is variable in thickness and is locally absent,
but attains a thickness of 22°'. It is usually a flaggy, fine
grained quartz sandstone which at one locality develops a shelly
fauna somewhat similar to that of the Cayton Gill Shell Bed,
of R1 age.

The Underset Limestone only rarely forms a feature as at Low
Dove Scar, Penhill, It is usually too thin to form features and
is seen only in stream sections, though rarely to completeness.

The overljing beds, being chiefly soft shales, form steep slopes

below the outcrop of the Main Limestone. Landslips are common
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on these beds with resultant lack of undisturbed exposures, this
especially so in Waldendale. The shéles also so soft that they
are frequently dissected into gulleys, yielding good sections for

mapping purposes, especially in upper Coverdale.
Details

Underset Limestone - exposures are described in seguence from

Waldendale, Coverdale and Nidderdale. Waldendale and N. Penhill -
the Underset Limestone of Waldendale is badly exposed and the
outcrop is obscured by landslips for long distances. Walden Beck
.(978789) is an exception to the above statement. The beck cuts

a small gorge through the limestone which has a cherty development
at the top and baée (Plate 11). The basal L'6" consists of cherty
plates overlain by the main body of the limestone, here grey with
numerous crinoid ossicles set in calcite mud. There are few
macrofossils except for a horizon 19' above the base of the
limestone yielding fragmentary corals and brachiopods. The
uppermost 14' are tough, blue, platy limestones with the straight
joints typical of cherty beds. It is probable that these beds

are the product of secondary silicification.

For half a mile north of the above mentioned locality, sporadic
exposures are seen of chérty blue limestone from the beds overlying
the unchertified Underset Limestone, Further north, the Crag
Brea landslip obscures large sections of the hillside and exposures
are lacking. The stream draining to Asﬁes Farm (at 012819) shows
1! compact purplish-blue limestone, which is part of the Underset.
North of this point the limestone makes a feature and a row of

sinkholes descend into it south of Low Dove Scar. . Slips obscure
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the outcrop to the N. of High Dovescar, but the limestone
again makes a feature below Chance Hill (around 022849).

The cliff of Low Dove Scar (034876), on the N.W, slopes of
Penhill, is the best and by far the most fossiliferous exposure
in the Underset Limestone of the present area, here unusually thick,
the total unchertified beds totalling about 26°'. The lowest
strata are 4' of purplish-black, brittle plate. This contains
a numerous calcitised fossils lying crushed on the bedding planes
of the fissile rock, The fauna belongs to a brachiopod -
bryozoan assemblage in which the brachiopods are frequently small
spinose forms and the fenestellids, which make up the bulk of the
bryozoa, are of large size and often unbroken, indicating that
these fragile organisms had not travelled far.

The lower 7' of the Underset Limestone proper is blue in colour
and carries a coral band 3' from the base. A further coral
horizon is seen at the top of these beds, which are followed
by peale grey, detrital limestones. These last limestones in
ﬁolished section are pale grey calcite mudstones with many crinoid
debris and brachiopod fragments, showing signs of abrasion, and
therefore probably washed around by currents and no doubt thus
moved in from elsewhere, Of the two coral bands, the upper is the
more persistent and well defined; it carries, like the lower band,

a fauna which consists almost exclusively of haploid corais, the

dominant forms being Dibunophyllum bipartitum vars. and

Aulophyllum fungites pachyendothecum. TheCégfffﬁified)limestone'

—

is overlain by the Underset Chert at this locality, which is 4°

about thick.e It consists of at least 2' of black, glassy,

well jointed chert, weathering into small, angular blocks a few
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centimetres acress, overlying more platy cherty beds which have
yielded the problematic marking 'cauda - galli'. In thin section
the glassy chert is a banded aggfegate of cryptocrystalline
quartz, whilst in hand specimen pale grey and black banding is
also evident and is apparently an original texture. Reaction
is nil with dilute HCL and it is assumed that this rock is
almost 100% pure SiOz, with oceasional cafbonate rhombs.

The feature which the Underset Limestone forms at Low Dove
Scar dies out rapidly to the east and it is certain that the
limestone thins in this directioh. It is partially exposed in
a stream course W. of New Plantation (0L46876) where the total
thickness is probably 13', with e vidence of a glassy chert above
the limestone (Plate 124). A small stream E. of Harrow Ridge
(057875) shows 4' of limestone overlain by shales. It seems
that the limestone is not much thicker here than the exposed
thickness., To the E., undoubted Underset Limestone is next seen
at a quarry to the S.S.W. of Park Farm (108877) in 15' of thinly
and.evenly bedded grey, detrital limestone, This is probably
nearly the entire thickness of the bed at.this point, which here

forms a rather vague but mappable feature.

Coverdale - The section on the R, Cover E. of Hullo Bridge
(122865) shows the Underset Limestone overlain by cherty beds,
here unusually thick. The 1imestone rests directly on sandstone,
shows no development of cherty beds at its base and is a 12f
grey; detrital limestone overlain by 8' of cherty plate, These
beds are followed by 3' of black, brittle, glassy chert,

splitting with an uneveﬁ to subconchoidal fracture and with traces
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of colour banding. Veins of milky white chalcedony intersect
the rock which also shows brachiopods preserved in calcite. The
sequence limestone—plate—glassy chert is the same as that
observed at Low Dove Scar, but the plate below the limestone
does not occur in the sections along the R. Cover,

At Elm Gill (094853) (Plate 11) the general succession is
similar to that at Low Dove Scar, The lowest beds are chefty
plates with a bryozoan=-brachiopod fauna. These are overlain by
a limestone which is blue in the_loﬁest 6' and is a pale grey
massive rock in the upper beds with abundant crinoid detritus
and brachiopod remains, but with no trace of a band of corals.
These beds are followed by 5' of dark, cherty plate with a
fauna which includes bryozoa‘and pelecypods, They are over-
lain by 4' of limestone with chert nodules, capped by 2' of black
chert, probably the equivalent of a similar one seen overlying
' platy beds at Low Dove Séar end on the R. Cover, below~Hullo
Bridge.

An exposure in Cat Gill, near Carlton (069853) is in L'6"
of chert, very probably that over the Underset Limestone.

At Mel Beck, Carlton (0638L49) the section is complicated by
Taulting, but it seems that the cherty beds over the limestone
are missing, whilst those immediately below the limestone are
certainly absent,

Fleemis Gill (032822) differs from other sections in lower
Coverdale in showing a shale parting in the Underset Limestone.
The lower leaf of limestone is of a purplish colour and 3'6" thick,

being overlain by 5' of rubbly shale with Aulophyllum and
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brachiopods preserved in calcite. An impersistent rib of
1imestone occurs in the shale, which is overlain by at least 4' of
limestone (Plate 11).  In Hindlethwaite Gill (055811) the. section
is difficult to measure accurately, but the entire limestone
appears to be undér 10' thick and does hot carry any shale
partings, The streams draining High pasture, on the east side
of Coverdale show exposures in the limestone, most of which
are in over 5' of béds; it is probable that the total thickness
of the limestone does not exceed 10',

In Fall Gill (017797) 3' of fossiliferous shales rest on &"
limestone which in turn lies onsandstone. It is not possible
to prove that this limestone is the equivalent of the 3'6"
limestone in Fleemis Gill, though this seems to be probably
the case, since‘both are overlain by fossiliferous shales. Whilst
the upper leaf of the Underset limestone is not exposed in PFall
Gill due to faulting, it is probably almost on top of the
fossiliferous shales seen in the section. In Lords Gill (019786)
the upper leaf of tﬁe limestone appears to be completely exposed
and is 9' thick. It overlies a gap in the section which may
include fossiliferous shales with thin limestones similar to
those described from Fleemis Gill and Fall Gill and also common

in upber Coverdale.

The section in West Gill (009791) is complete and shows

the development of cherty, platy beds at a horizon tentatively

correlated with the base of the upper leaf of the Underset
Limestone of Fleemis Gill and elsewhere and with the base of the
Underset limestone of Low Dove Scar Penhill, where similar cherty

beds are seen. The section here shows (see also Plate 11):
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- shale :
11! shale purplish-grey fine grained detrital limestone, bluish
in colour at the base and top
2! dark grey plate with bryozoa
6' - brashy, silty fossiliferous shale, but with the fauns badly
preserved. (probably equivalent to similar shales at Fall
, Gill etc.)
9%  impure, dark blue limestone
- sandstone

The section at Downs Gill (005787) is similar to the previous one and

is here also detailed, since it is not shown on Plate 11:

- shale
9'  pale grey detrital limestone
19" dark grey plate with bryozos

3" shale

6"  blue limestone

" shale

" blue limestone

36" approx. silty, brashy weathering fossiliferous shale with g
badly preserved fauna

- sandstone

The shales Withtthin limestones in tﬁe lower part of the above
mentioned section are equivalent ‘to similar beds recorded from West
Gill, above.

Crab Gill and Burn Gill show incomplete exposures at this level,
but iﬁ Slape Gill (Plate 11) the section is fuller and shows 9' of
limestone. This overlies a gap which may possibly include the
fossiliferous shales with thin limestone seen in many of the sections
in upper Coverdale. |

Hazel Bank Gill shows platy beds (2'6") below the Underset
Limestone, here 12' thick. |

The section in East Stone Gill (003776) is an excellent one in
vplat& beds and c alcareous shales with limestones, underlying the

Underset Limestone (Plate 11). The calcareous shales with thin
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limestones show thickness variation within the compass of the small
section in East Stone Gillf 3' of beds are cut out by transgression;
the shales shown as 7'6" thick-on the figure in reality vary from

6' to 9' in thickness. This development of fossiliferous shales

is here at its thickest and shows the typical brashy weathering and
poorly preserved fauna bhiefly crinoid ossicles) characteristic of
these beds, The fossiliferous shales are overlain by blocky,
siliceous plate with a bryozoan-brachiopod-pelecypod fauna similar

in all respects: to that collected from beds of like lithology at Low
Dove Scar and Elm Gill, with which correlation is tentatively made,

If this correlation is correct, it implies that the marine shales with
thin 1imést0nes which underlie this horizon are unrepresented north

of Fleemis Gill, the furthest north that these beds have been recorded.
The Underset Limestone proper in East Stone Gill is 18" thick, as
compared with the thickness observed in Hazel Bank Gill, 170 yd. away,
where only {2' occur. The limestone is also seen in Hem Gill Beck
and Dowﬁs Gill, Coverhead, but exposure is not complete.
The Underset Limestone is not fully exposed south of Coverhead.

The most complete section is in a tributary of Park Gill Beck (990752),

which is as follows:

2! limestone (top not seen) Underset Limestone
5! cherty plate

6! gap

2! cherty plate

10! gap

- Three Yard Limestone

It is not possible to assess the extent to which the measures below
fhé limestone are secondarily chertified, but the very thick cherty

plate at this locelity is at least in part equivalent to the thinner
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developments of these beds seen elsewhere,

An exposure at Lime Kiln Pasture (983754) shows 5' of
limestone.  Further west at Diamond Hill (980753) the limestone
i1s not exposed, but cherty developments appear to occur both above
and below it. A black chert is seen in place which strongly
resembles the chert above the limestone in the north of the area,
because it weathers white and splits up into small pieces. Below
the scree in this chert are blocks of fossiliferous cherty plate

with Hyalostelia and productids. Whilst this may belong to the

gherty plates which commonly underlie the Underset Limestone in
upper Coverdale, it seems also possible it may belong to a platy

development at the top of the limestone. No undoubted exposures of

the limestone or its attendant cherts was seen south of Park Gill

Beck and it assumed that it is thin.

In upper Nidderdale a limestone occurs in a position (relative
to the Three Yard Limestone) corresponding to the Underset of Park
Gill Beck. The most complete section is near a scar close to the

head of the Scar House Reservoir (QLEF66):

- Grassington Grit Group

Lt cherty plate

8! chertified limestone; the supposed Underset Limestone
gte" cherty plate

7! cherty, black shale

1! cherty plate

- Three Yard Limestone

As in the section in Park Gill Beck there is an abnormal development

of cherty beds below the limestone which may be partially secondary
in origin. The thickness of strata (16'6") compares quite closely
with that at the corresponding level in Park Gill Beck (23').

The Underset Limestone is partially seen in several of the
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streams draining into the ﬁwo Nidderdale reservoirs, but thé most
complete exposure is in Crook Dike (026761) where 14L' of grey
1ime§tone are exposed. These overlie a cherty series which may
include some of the beds that are commonly cherts, immediately below
the limestone in Coverdale.

In the Scar House Dam trench there is some variation at this
horizon which is well shown in Tonks, 1925, Plate xvii Fig. 2. A
peréistent limestone about'10' thick overlies an impersistent
shal%y limestone, separated from the main leaf by a shale in the N.
part of the section. Beds exposed below the dam in the bed of the

R, Nidd (071769) are almost certainly at this horizon. The section

is as follows:

12 limestone
2! gap
2! platy chert, forming the bed of the R. Nidd.

It seems likely that the platy chert is equivalent to the shaley
limestone recorded by Tonks. In thin section the limestone in the
above eiposure'consists of abraded calcite ossides with a little
shelly debris in a matrix of calcite mud, now recrystallised to
such an extent-that the ossicles are being replaced marginally.
Tonks (1925) claimed that this horizon (his ‘'Upper Five Yards
Limestone') is exposed in the Thfgie House Inlier, near Limley. The
: present author cannot confirm this, tbough it remains a possibility.
The highest limestone exposed in the section appears to be one which
. rests on fossiliferous shales strongly resembling those seen below
the Three Yard Limestone (the 'Lower Five Yards Limestone' of Tonks).
Owing to faulting it is not possible to prove whether high horizons

are here represented. The highest limestone is undoubtedly
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exposed near Thwaite House, but lack of exposures does not permit
the relations with the underlying limestones to be examined.,

Shales and sandstones of the Underset cyclothem - exposures are

considered in sequence, firstly in Waldendale, progressing down-
dale, in Coverdale moving up-dale, and at Park Gill and in Nidderdale.
Waldendale -~ beds of this group are ill exposed in Waldendale, and
afe frequently obscured by landslips in the upper part of the valley,
In Walden Beck, near Walden Head (978787), the succession is
unique within the present area, owing to the presence of a sandstone
directly over the Underset Limestone, in a position where
fossiliferous shales usually occur elsewhere, The beds seen are

(see also Plate 11):

- Main Limestone

151 flaggy, micaceous, fine grained quartz sandstone with
Crossopodia sp. and vertical burrows which deflect the
bedding downwards into pittings, where referred to cf,.

Arenicolites sp.

Lt flaggy sandstone with shale partings

56! shale scree, with few exposures, but almost certainly all
shale

9! - flaggy, micaceous sandstone with annelid trails

North of this section exposufes are concealed by the Crag Brea
landslip. On the hillside near Asheé Farm it was possible to get an
approximate figure of 90' for the thickness of the cyclothem by
levelling between exposures of the Underset Limestone and the feature
on the Main Limestone. North of this point large landslips occur
on beds of the Underset cyclothem, and nothing ié seen of these
rocks south of Thupton Gill. _

North of Thupton Gill, at 026855, a sandstone, approximately'BO'
above the Underset Limestone has been worked in levels, possibly for

roofing stone. North of this point and on the N, face of Penhill
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the beds of the Underset cyclothem form steep slopes with sometimes

& mappable feature on to the Underset Limestone. Below a

limestone scar at 029866, further adit workings into a sandstone
within the cyclothem are seen, and again at the same stratipraphic
level as the sandstone above Stony Gate, pointing to there being a
continuous arenaceous horizon about 30' above the Underset Limestone
Aon the N.W, flanks of Penhill. Sporadic exposures in the beds above
the sandstone are in shales,-whilst at three points along the base

of Dove Scar the Main Limestone can be seen resting on the highest

sandstone of the Underset cyclothem,

A partial section is seen in a stream course below the springs
W. of New Plantation (046876) (Plate 11). The lowest beds visible
are unfossiliferous shaley mudstones which pass up into flaggy Sandstone
bk ere only 6' thick directly under the Main limestone. Since sand-
stone blocks occur through a thickness of 10' below the exposed
shale,'it is possible that the sandstone which has been worked to the
west here persists, but at a markedly lower stratigraphic level,
namely 11' approx. above the Underset Limestone. The scar of a small
landslip below Hunter Thorn (051876) shows the sandstone st the top
bf the Underset cyclothem to be 15' thick, but it includes a shale
parting. At Moor Bank (061875) adits were driven in a sandstone
about 30' above the Underset Limestone, This sandstone is seen in
situ in a small stream on Capple Bank (071875). It is presumed that
it is equivalent to that at the same horizon on the N.W, slopes
of Penhill. At Spigot Lodge Plantation the beds of the cyclothem
above the Underset Limestone appear to be over 60! thick, but are

very imperfectly exposed, The sandstone at the top of the cyclothem
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is aseen at two points under the edge of Capplebank where it is at

least 19' thick (Plate 12B). Below Limekiln Hill (080875) the

sanidstone is developed as follows:

15" compact, blocky micaceous fine grained sandstone
Lt thin bedded flaggy sandstone, probably transitional downwards

into shales
Whereas the Underset cyclothem above the Underset Limestone is
over 60' thick at Spigot Lodge Plantation, one mile to the east the
evidence of features suggests that these beds thinstrongly towards
Sharp Hill Farm, from about 50' to 20' (see Plate 12 B, which presents

all the thickness data in map form).

Coverdale - the section in the R, Cover at Cover Scars (133867)
confirms this easterly thinning, for here the beds are only about 11°'

thick, The section shows:

- Main Limestone

1! fossiliferous shale with limestone nodules

5'6" unfossiliferous shale with 2' zone of chalybite nodules
6"  siltstone with spiriferids
6"  coal. (of-workable quality)
gt grey fireclay seen

3!t approx. gap

- cherts above the Underset Limestone

The sediments listed above are entirely different to any seen at this
level elsewhere in the present area and show the only development of
coal iﬁ this cyclothem. The section at Elm Gill (095852) is only a
partial one, but it 1s here evident that the Underset cyclothem

is much thicker than at Cover Scars. About 65' is seen, which is
however a significantly lower figure than the average thickness

observed in middle and upper Coverdale (see Plates 11, 12 B), The

. upper- beds only are here exposed and carry thin beds of sandstone,

whilst the sandstone which usually occurs below the Main Limestone is
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thin or not developed at all. .

The section at Melbeck, Carlton (063849) shows good exposures.
in the lowest beds of the Underset cyclothem above the Underset
limestone, though the actual contact with the top of the limestone

is not seen (see also Plate 11):

16°* flaggy, fine grained quartz sandstone
23! Unexposed (assumed shale)
37! brittle ferruginous shales without fossils
6"  blocky, well jointed blue calcareous siltstone, weathering

on the surface to a brown rottenstone and carrying bedding
pPlanes crowded with badly preserved specimens of
Spathella cylindrica (McCoy), which appears to be the only
species in this bed :

3! ferruginous shale without fossils

3! compact, dark blue shale with a moderately prolific, well
preserved normal shale fauna preserved in calcite. The
dominant form is Martinia glabra together with Leda
attenuata, gastropods and ostracods

small gap (probably under 1'); presumed shales.
- Underset Limestone.

Between the upper part of Turn Beck and Mount Pleasant, the beds
of the Underset cyclotﬁem above the limestone apprear to be very thick,
possibly 100' in all. Exposures are incomplete, but the lowest
50' is shale, intermittently exposed, carrying one fossiliferous
horizon with a brachiopod-pelecypod fauna. It is possible that a
sandstone occurs in the midst of the shales of the cyclothem, as on the
N.W. slopes of Penhill, but only chips of flaggy sandstone and no
exposures are seen, The sandstone below the Main Limestone is thick;
20 are seen st 040834 (Plate 12 B),

In Fleemis Gill (819024) excellent exposures occur in the upper
beds of the cyclothem. The section measured in Coal Gill, coupled

with exposures in Fleemis Gill is (see also Plate 11):

86"  flaggy, fine grained quartz sandstone

76" alternations of flaggy sandstone and shale.
includes rain prints and annelid trails

The s andstone
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Lo' blue shales with occasional brachiopods in a poor state
of preservation :

On the E. side of the valley, between Elm Gill snd Hindlethwaite
Gill, there are no exposures iﬁ thé Underset cyclothem, above the
limestone, apart from exposures on Rampshaw Bank, a drift-free area
(059820).  The shales above the Underset Limestone are seen in a
small exposure. Thé exact horizon is in doubt, being probably a few
feet above the top of the limestone. They are dark, somewhat

ferruginous shales with fairly numerous Productus concinnus and

Camgratoechia pleurodon, but little else. The overlying beds are

not exposed except for the sandstone under the Main Limestone, about
a foot of which occurs nearly in place above a spring (059818),
The rock is here a very fine grained grey, compact sandstone

when fresh, but is more typically a brown, leached rather rotten sand-

stone with shelly casts, the commonest forms being Productus carbonsrius,

Buxtonia scrabiculus and Camaratoechia pleurodon., The s ection in

Hindlethwaite Gill (055810)'13 an almost complete one except for some

of the lower beds. The section seen is (Plate 11):

Main Limestone

AR unexposed; a coal may occur here (workings occur nearby)

gt fine grained sandstone with carbonaceous impressions and
brachiopod casts.

ot shaley sandstone

50! shales without fossils

11 black, compact, finely micaceous black shale with carbonised

plant remains, often lying parallel as if washed by currents,
Lingula cf. squamiformis, Schizodus sp. and palaeoniscid scales

20" approx. gap; probably shales
Lt rotten shale, possibly of the fossiliferous variety

Underset Limestone

On the W, side of the dale above Horse House, landslips involving
the shales of the Underset cyclothem occur, Fossils have been found

in the debris of the landslip in Deerclose Gill (043812). The
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upper beds of the cyclothem are seen in the stream draining past

Slated Lathe (034805). The section shows:

13! fine grained sandstone grading down into siltstone
35! blue shale with scattered, badly preserved small pelecypods

referable to Nucula sp.
Fall Gill shows a similar section, with incomplete and slipped
exposures on the shale member of the cyclothem which is sparsely

fossiliferous. The sandstone is only 9' thick (Plate 12 B).

On the E. side of the valley, sections are lacking on Arkleside

Pasture, but Harkera Gill (0LO79L) shows a good section in the

upper beds, with the sandstone member of the cyclothem in a degenerate

condition, thus:

Main Limestone

2! siltstone
3! silty shale
6 . blocky siltstone
25! blue shale seen

The ndmerous streams draining into the R. Cover from High Pasture
show sections in sheles of the Underset cyclothem, here eroded into
deep gulleys, These beds yield occasional small pelecypods. The -
sandstone mémber of the cyclothem which is degenerate in Harkera
¢i1l (detailed above) gains in thickness to the S.E. and is well
developed in Ridge Gill and Lords Gill (Plate 11). Several of the
streams between Slape Gill and Ridge Gill show partial exposures
in the shales of the Underset cyclothem.

In West Gill (009791) the shales are chiefly exposed, but the

sandstone at the top of the cyclothem is here absent. The

approximate section (Plate 11) is:

- Main Limestone
751t unfossiliferous shales
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5! fossiliferous dark shales with Martinia glabra, Camaratoechia

pbleurodon

- Underset Limestone

In Downs Gill (005787) the section is:

- Main Limestone
- possible gap due to faulting
L5! shale partially exposed
2'3"  pale grey, egranular limestone
15! shale with plant and shell fragments in the top portion
- small gap due to faulting
- Underset Limestone (overlain by inaccessible, rotten shales)

It seems possible that the limestone is equivalent to the calcareous
siltstone in Melbeck, but it appears to be at a somewhat higherlevel

above the top of the Underset Limestone.

A gorge in East Stone Gill (989771) shows an extensive section

which is almost complete (Plate 11):

Main Limestone

L'6" . flaggy mudstone and flagey sandstone (this bed is variable
and laterally 8' of sandstone comes in)
8! micaceous mudstone
3' . flaggy sandstone and flaggy mudstone
- 35! unfossiliferous mudstone with small reniform nodules
18" dark mudstone with scattered dwarf pelecypods and small

reniform nodules
horizon with productids in nodular weathering shale

10* black brittle shale with dwarf pelecypods in the lower
portion and rare Palaechinus SDe
151 approx. unexposed, except for the lower beds which are sparsely

fossiliferous at a horizon a few feet above the base
- Underset Limestone

In Downs Gill (990765) sections occur in shales invqlved in
landslips. | One horizon is markedly fossiliferous and appears to be
at about the same level as that yielding productids at East Stone
Gill, (i.e. it is about 25' above the top of the Underset Limestone).
The fauna, preserved in dark grey, ferruginous shale, is a normal

shale assemblage with corals, brachiopods, pelecypods and some sponge

remains. The most important fossil is undoubtedly ?Cravenoceras sp.,
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a fragmentary goniatite not permitting of certain identification,

found in the‘shales at this exposure. At least 22' of thin bedéed

flaggy sandstones occur here at the top of the éyclothem (Plate

12 B). | |
South of Coverhead the shales of the Underset oycldthem

maintain their thickness as far as Caseker'drag, south of which

point they are gradually cut out by intra-—E1 erosion, The shales

are exposed in several scars in-the headwaters‘of Park Gill

Beck and are affected by minor slippages. At two points a short

distance below the basé of the Grassington Grit Group, south

of Park Gill Beck, they have yielded organic fragments., The

sandstone below the Main Limestone is at least 15' thick south

of Coverhead (991753), but appears to be cut out completely

a little north of Caseker Crag and is not seen further south,

owing to intra-E1 erosion,

e

Palaeontology

The Underset Limestone - this horizon yields & bed of corals

over a large area of the Askrigg Block (Miller and Turner, 1931, Moore,

1955), characterised by Difibunophyllum bipartitum vars.
F
The fauna of the coral band in the Underset Limestone,

restricted to the N.W. of the present area, consists of rolled

Caiiées, not in the growth position, of haploid corals, The most

abundant of these are Dinbundphyllum bipartitum vars. (the most

common variant appears to be D. bipartitum bipartitum), Aulphyllum

funggés and more occasional Konickophyllum. Moore records similar

forms with, as in the present work, a large additional fauna, chiefly

of brachiopods. The present list gives several productids, the
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most -abundant of which appears to be Gigantoproductus latissimus

group, whilst Spirifer bisulcatus J. Sowerby group is also common.

The record of Gigantoproductus gigsnteus from the present area is

duplicated by Miller and Turner (1931) and by Moore (1955).
‘Since the macrofauna of the appended list is drawn from
one locality, it must be emphasised that whilst the development
of the Underset Limestone at Dove Scar is very fossiliferous
(chiefly at the horizon of the coral bands).the Underset Limestone
of the area as a whole is exceedingly poor in macrofossils, |
Collecting was not therefore attempted at any other locality, though
prolonged search will no doubt yield a restricted macrofauna at
other places. . |
The record from Fleemis Gill, incorporated in the lists at
the end of this chapter, is from shales which lie in between two
leaves of the Underset Limestone, which yield forms also common

to the limestone.

Platy beds below the Underset Limestone = The platy cherts below

the Underset Limestone at three widely separated localities have
yielded in each case a characteristic fauna hot matched at any
other horizon. The chief form is Fenestella, growing in colonies
up te several oentimetres across, These are preserved as films in
calcite which, when correctly weathered, may show sections of the
zooecia in a rather crushed condition. . Other bryozoa, notably

Penniretepora, are fairly common. The brachiopod fauna consists

typically of small productids; no large forms occur and it may be
surmised that .living conditions tended to be unfavourablé. This

is parallelled in the Richmond Chert Series, where the productids
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also appear to be small forms, chiefly species of Eomarginifera.
These stunted developments are possibly connected with an unusual
abundance of silica in the water at the time that primary cherts

were forming. The pelecypod, Lithophaga carbonaria occurs at

two localities in moderate numbers, and is only recorded from this
horizon in the present area. The size of the fenestellid zoaria
is remarkable since colonies of up to 8 cm. across were noted of

Fenestella plebeia McCoy. A further characteristic form is

F. haemispherica McCoy which shows the peculiar circular shape

(crushed bell-like -colonies) excellently (Plate 18 B).

No comparative fossil lists exist for this horizon elsewhere,
Whilst Moore records these beds he does noﬁ provide a separate
faunal 1list, though he states that they are characterised by a
bryozoan-brachbpod assémblage and it seems likely that the
forms are similar, A remarkable feature of this horizon in the
present area is the similarity of the faunal lists from the three,
scattered localities from which this fauna was collected, this
resemblance being especially striking in the case of the bryozoa.

Shale roof of the Underset Limestone - This horizon is probably

fossiliferous over a large area and includes the lowest 4!

or so of shales in the Underset cyclothem which are dark and fine
grained, with a fauna preserved as calcite films. Exposures of
this horizon are rare, but the preservation of foésils_at the
existing localities is good. The records from Melbeck are of a
normal shale fauna in excellent preservation, but not in large
numbers. Whilst no ostracods were separated from their matrix,
they appear to be numerous and well preserved‘and a special study,.

given time, would have been rewarding. The fauna recorded from
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Rampshaw Bank is more restricted than that at Melbeck and appears

to be madé up almost entirely of Productus (Productus) concinnus

and Camaratoechis pleurodon, forms which occur in considerable

numbers and include a specimen of the dorsal valve of P. concinnus

showing the characteristic trail to perfection.

- Shales of the Underset Cyclothem (excluding basal L') - generally

these shales are very sparsely fossiliferous. Preservation is
usually poor and the appended list is drawn up chiefly from an
exposure in Downs\Gill, Coverhead which yielded an unusually
prolific fauna in a dark blue, ferruginous shale about 20-30!

above the Underset Limestone, The fauna from this exposure is
somewhat unusual in some respects, since productids are rare, whilst

pelecypods are abundant. The record of ?Cravenoceras sp.,

identified by W,H.C. Ramsbottom, is important since it adds a little
additional evidence for the placing of the base of the Namurian
about 15' ahove the Underset Limestone. This corresponds well

with the record of Eumorphoceras pseudobilingue (which, like

‘Cravenoceras, is a form dccufring in E1, but not in the P zone)
from below the Main Limestone of Fountains Fell by Hudson (1941)

and Black (1950). It is also complementary to the evidence given
by Johﬁson'(1953) and Rayner (1953 - using information from Johnson)
regarding the occurrence of highest P2 goniatites in the Mount
Pleasant Borehole, near Bishop Auckland, at a horigon which is

" probably between the Underset Limestone and the Underset'Chert.

The avéilable records therefore suggest that proven P2 forms occur
below the Underset Chert, whilst probable E1 forms exist about 20'

highér in the succession and more certain E1 forms at a slightly
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highér stratigraphic level, but also below the base of the Main
Limestone, This latter horizon is now the base of the Namurian
accepted by the Geological Survey for mabping purposes., It is,
from a perfectionist point of view, highér than the probable actual
base Which is not an accurately mappable horizon, being in the
middle of a shale series, Thus this line of demarcation between
other Upper and Lower Carboniferous is of academic, rather than of
practical interest,

The'record of a compact black fossiliferous shale in Hindlethwaite
Gill at a horizon 24' abqve the top of the Underset Limestone
appearsito be an unusual and isolated occurrence. The assemblage
consists of Lingula and palaeoniscid remains. The lingulids are
noteworthy for their large size, the largest specimens attaining

3 cme. in length; these are forms which are referable to Lingula cf.

sgemiformis Phillips, Whilst the above mentioned shale contains

spines of an echinoid, shales at a similar horizon in East Stone
Gill yield ambulacrals, interambulacrals and spines. Several of
the plates are still articuléted, and hence probably not far
- travelled, These remains have been tentatively referred to

Palaechinus sp. by Dr. Ramsbottom, who notes that the typical Palaechin

usually shows more tubercles per plate than the specimen from

East Stone Gill.,

The record from Melbeck, Carlton is from a clcareous siltstone
6' above the top of the Underset Limestone which is not exposed
elsewhere and carries numerous badly preserved specimens of

Spathella &ylindrica crowded on the bedding planes.

The records from the shales of the Underset cyclothem are

of interest, because they show that a fauna persists in this cyclothem
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virtuaily through ﬁhe shales, For the most part it.is a patchy
develoﬁment and-includes dwarfed pelecypods and little else, except
1océlly, where larger faunas appear to occur in isolated pockets,
whilst the shales as a whole are sparsely fossiliferous. It seems
that the shales of the Underset cyclothem are not fossiliferous in
upper Wensleydale, since Moore provides no records of fossils from
between the Underset and Main limestones.

Sandstone of Underset cyclothem - This horizon is usually

lacking in fossils, but yields aﬁ abundant fauna locally at

Rampshaw Bank in Coverdale. Preservation is in full relief, but

is somewhat indistinct owing to the grain of the stone. In
appearance and faunsl content this rock cloéely resembles the R1
shell beds of the presént area, but differs in being more calcareous.
The brachiopod fauné is partly duplicated species for species,

Productus carbonarlus is one of the most common fOSSllS in the

Cayton Gill Shell Bed, whilst Buxtonia scrabiculus and Derbyia hindi
are also recorded from the Libishaw Sandstone. The pelecypod

fauna is also similar to that of the Cayton Gill Shell Bed, but is

much poorer in species.,

Faunal Lists

Underset Limestone

'Cauda-galli' (problematic markings),

?Bevocastria sp., 3
?Girvanella sp., 1, 3

Ammodiscus incertus (D'Orbigny), 3
Archaediscus karreri Brady var. P Short ms., 1, 3

Aulophyllum fungites (Fleming) var. pachyendothecum (Thomson),
Aulophyllum fungites (Fleming),




Dibunophyllum bipartitum bipartitum (McCoy), 1
————————————— bipartitum craigianum (Thomson)
————————————— bipartitum konicki (Edwards and Haime), 1
Hexaphyllum sp., 1

Konickophyllum interruptum Thomson and Nicholson, 1
Lithostrotion pauciradiale (McCoy), 1

Archaeocidarid spine, 1,3
Crinoid ossicles, 1, 3

Fenestella sp., 1, 2
Rhombopora sp., 1

Actinoconchus planosulcatus (Phillips), 2

Brachythyris decora (Phillips), 1

Chonetes hardrensis Phillips, 1

Crurithyris sp.,. 1

Phricodothyris sp., 1 :
Productus (Dictyoclostus) aff., griffithisnus de Konick, 1
---—-=--—- (Echinoconchus) punctatus (Martin), 1

————————— (Eomarginifera) longispinus J. Sowerby, 1
————————— (¢igantoproductus) giganteus (Martin), 1
————————— (-~=-—mmeeeeeee_) Iatissimus J. Sowerby group, 1, 2
Schizophoria resupinata (Martin), 1, 2

Spirifer bisulcatus J. Sowerby group, 1

Conocardium sp.

Index of localities for the avae

1. Low Dove Scar Penhill (includes thin section) 034876
2. Fleemis Gill, Coverdale (shales between tWwo
031821

1imestones§
3., Hindlethwaite Gill (thin section only) 055811

Platy beds below Underset Limestone

Textulariid, 1

Hyalostelia parallella (McCoy), 1, 2
cf. Ancistrum sp., 3

Crinoid ossicles, 1, 3

Arthrostylus sp., ?1, 3

Fenestella haemispherica McCoy, %1, 2, 3
—————————— morrisii McCoy, 1, 2, 3
---------- plebeia McCoy, 2, 3

---------- sp. (square fenestrules), 1, 2

Penniretepora sp., ?1, 3
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Rhabdomeson sp., 1, %2, 3
Trepostome, %73

Actinoconchus planosulcatus (Phillips), 2

Athyrid indet., 3

Camaratoechia pleurodon (Phillips), 1, 3
Crurithyris urei (Fleming), 2, 3

——————————— sp., indet., ?1

Lingula mytiloides J. Sowerby, 1, 3

Productus (Dictyoclostus) cf. muricatus Phillips, 2
————————— (—ewmm=———-—eu--) sulcatus J. Sowerby, 1
—————— --- (Eomarginifera) cf. longispinus J, Sowerby, 3
—————————— (Productus) cf. productus (Martin), 3
---------- (Pustula) aculeata (Martin), 2,3
--------- (sp. indet., 1, 2

?Schuchertella sp., 2, 3

Aviculopecten plicatus (J. Sowerby), 3
————————————— tabulatus (McCoy), 3
Leiopteria thompsoni (Portlock), 3
Limipecten dissimilis (Fleming), 3
Lithophaga carbonaria de Koninck, 1, 3
?Nuculid, 1

cf. Angiomphalus junior (de Koninck), 3
Gastropod indet (?Spirorbis sp.), 1

Ostfacods, 1, 3

Index of locglities for the sbove

1. East Stone Gill, Coverdale 990792
24 Elm Gill, Coverdale 0o9Lu852
3. -Low Dove Scar, Penhill 037876

Shale roof of Underset Limestone

Sponge spicules, 3

?Penniretepora sp., 1
?8treblotrypa sp., 1

€rinoid ossicles, 1, 2

Camaratoechia pleurodon (Phillips), 2, 3
Crurithyris urei (Fleming), 1

Martinia glabra (Martin), 1, 2

Productus (Productus) concinnus J. Sowerby, 3
Pugnax pugnus (Martin), 1

Schellwienella crenistria (Phillips), 23
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Aviculopecten sp., 1
Leda attenuata (Fleming), 1

Euphemites urei (Fleming), 1
Straparolus carbonarius (J. Sowerby)
Zygopleura robroystonensis Longstaff, 1

Bairdia sp., 1

Hollinella sp., ?1
Paraparchites sp., 1

Index of localities for the above

1.  Melbeck, Carlton, Coverdale 062849
2. West Gill, Coverdale 00971
3. Rampshaw Bank, Coverdale _ 059820

Shales of the Underset cyclothem (exepting the
lowest 4')

Flants, 1

Hyalostelia parallella (McCoy), 2
Poriferid, 2

Zaprentid coral indet., 2

Archaeocidarid spines, 1
?Palaechinus sp., 5

Crinoid ossicles, 2
Fenestella plebeia McCoy

Actinoconchus lamellosus (Léveillé), 2
Camaratoechia pleurodon (Phillips),
Crurithyris sp., 2

Dielasma sp., juv., ?2

Hustedia radialis (Phillips), 2
Lingula elongata Demanet, 2

-—=-=---- mytiloides Phillips, 1

——————— cf. squamiformis Phillips, 1
Phricodothyris cf. insolita George, 2
—————————————— SPe, 2

Productus (Productus) concinnus J. Sowerby, 2 .
Schellwienella sp., 22

Spirifer bisulcatus J, Sowerby group, 2

Amusium concentricum Hind, 2

——————— cf. planicostatum (McCoy), 2
Aviculopecten cf, semicostatus (Portlock), 1
————————————— SDe, 2 :

Edmondia aff. laminata (Phillips), 2

Leda attenuata (Fleming), 2

Nucula luciniformis Phillips, 4L
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Nucla laevirostrum Portlock, 2 ,
Nuculana laevistriata (Meek and Worthen), 2
Palaeolima simplex (Phillips), 2
Psédamusium cf. ellipticum (Phillips), 2
Schizodus sp., 1

Spathella cylindrica (McCoy), 3
Streblopteria sp., 2

Coleolus sp., 2

?Cravenoceras sp., 2

Ostracods, 1

Weberides sp. (non-mucronate), 2

Palaconiscid scales, 1

Index of localities for the above

1« Hindlethwaite Gill 056809
2 Downs Gill, Coverdale 990765
3s.  Melbeck, Carlton 062849
L. Slate Gill, Coverdale 032792
He East Stone Gill, Coverdale 989771

Sandstone of the Underset cyclothem under the
Main Limestone

Caerbonised plant

Crinoid ossicles

Camaratoechia pleurodon (Phillips)

Derbyia hindi Thomas

Dielasma sp.

Productus (Buxtonia) secrabiculus (Martin)
————————— (Productus) carbonarius de Koninck
————————— (-—————=--) cf. carbonarius de Koninck

Edmondia sulcata Phillips
Cypricardella sp.

All the above are from one locality: Rampshaw Bank, Coverdale (059818)




PLATE 11

Comparative sections of the Underset cyclothem

PLATE 12 A Information diagram for the Underset Limestone.

Small circles- good exposures. Black semicircle~ chert above lime=-
stone. Black triangle~ cherty 'plate' below the Underset Limestone.
Black circle~ calcareous shales usually with thin limestones below
the 'plate’ and main part of Underset ILimestone. Line of dots and
dashes~ southern limit of chert over the Uﬁderset Limestone ( this
excepting a single occurence at Walden Head). Coarse broken line-
northern limit of calcareous shales with thin limestones below the
main body of the Underset Limestone. Fine broken line- southern limit
of Underset Limestone resulting from pre-Grassington Grit erosion.

Small solkd circles- Underset Limestone removed by intra-E; erosion.

PLATE 12 B Isopachyte diagram for the Uhdefset cyclothem above the
Underset Limestone. Isopachs are at 25' intervals. Large figures
‘denote thicknesses on which isopachs are based. Preface of 'CeCs!
before‘a figure denotes that the figures are based on relaable
estimates from the 6" geological map. Preface of 'c! dénotes a8 fhick-
ness determined by levelling of features.

Solid line margined by a stipple~ approximate southern limit of the
Main Limestone below the sub-Grassington Grit unconformity and south
of which the Underset Cyclothem is progressively cﬁt out in the
menner shown by the isopachs. Small solid circles- Underset Cyclothem
above the Limestone is absent owing to intra-E; erosion. Small

figures- thickness of sandstone Bf Underset Cyclothem , underlying the

Main ILimestone.
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PLATE 13

Comparative sections.in the Main, Little and Crow cyclothems.

PLATE 14 A Isopachyte diagram of the Main 1imestone. This is also
the key to sections 1-28 on Plate 13. Isopachs are at 10' intervals,
starting at 20'. Numerals denote thicknesses (section numbers in
circles) on which isopachs are based. The solid line edged with'a
stipple is the southern limit of the Main Timestone , south of which

it is absent due to intra-E; erosion (at localities indicated by

solid circles).

PLATE 14 B Isopachyte diagram of the Richmond Chert Series.
Isopachs are at 25' intervals. The solid line edged with a stipple
is the southern limit of the Chert Series. Numbers denote thick-
nesses on which isopachs are bgsed. Figures in brackets denote

reliable estimates based on featuies, which give & thickness larger

than that actually visible.
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. CHAPTER 7

THE MAIN, LITTLE AND CROW CYCLOTHEMS

The Main Limestone

The Main Limestone was SO named by Phillips (1836) who
recognised it in the present ground, beloﬁ the ‘'bleck chert
and plate' of Penhill., He noted that the limestone was
locally cut out in Coverééle and finally died out south of
Coverhead due to "overlap" by the overlying Grit. Dakyns
(1891) followed Phillips in correlating the limestone at
Covérhead with the Main Limestone. This correlation was sub-
sequently altered to the Underset Limestone by Hudson and Cotton
(1925),.but changed back to the old one by Hudson (1933) without

stating any reason. Mapping in Coverdale confirms that the

limestone at Coverhead is in fact the Main.

The work of Moore (1955) shows that two coral bands occur

locally in upper Wensleydale and also beds with Gigantoproductus.

None of these foasiliferous layers persists into the present

ground, but a highly fossiliferous horizon with Phricodothyris

and Schellwienella occurs in Lock Gill,-Coverdale.

Stratigraphy - The Main Limestone is a grey fairly massive rock

consisting chiefly of crinoid ossicles and calcite mud. It
seldom is rich in microfossils. Throughout the area it rests on
sediments, usually sandstone,‘of the Underset cyclothem. The
Main Limestone is everywhere overlain by the Little Limestone
and Richmond Chert Series, except in upper'Coverdale and south of

Coverhead where the Grassington Grit Group has transgressed on

to it. The limestone is absent entirely in Nidderdale and
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south of Caseker Crag, near Kettlewell, owing to intra-E1 erosion.
The Main Limestone shows the most extremelthickness

variation of any calcareous horizon in the present area. The

total ¢hange is from 83' to about 5' and takes the form of

south easterly thinning under the Little Limestone. This

thinning is unusuai since the Main Limestone is one of the most

constantly thick horizons on the Rigid Block. The thinning is

quite independent of transgression at the base of the intra-Ey4

unconformity except in the S,E. of the ground. In view of the

fact that Wells (1955b) believed that there was an unconformity

pelow the Little Limestone in the vicinity of Leyburn it seems

possible that the present case of thinning of the Main Limestone

pelow the Little is due to the same cause. The absence of

a clear—cut break at the base of the Little Limestone in the

area here described does not aid confirmation of this view however.

Further fhere is some evidence in the quarry at Limekiln Hill

on the N. flank of Penhill of easterly thinning of beds within the

Main Limestone independently of any supposed transgression at the
pase of the Little Limestone.
In Waldendale the Main Limestone is at its thickest and
| always exceeds 50°'. If attains its maximum at Raven Scar, at
| the head of the daie. The large thickness 1is maintained towards
‘ _ Coverhead where about 65 ‘of Limestone occur in East Stone Gill.
lRapid south easterly thinning oecurs here however under the
intra-E1 unconformity and the limestone is cut out entirely south
of Caseker Crag and under Little Whernside. A local channel occurs
..at the base of the Grassington Grit Group in Coverdale telow

which the Main Limestone has been completely removed on the S,E.

4‘———————————————————————;:l-----IIIIIIIIIIIIIIII.I..III-I..
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side of the vélley around Crab Gill. On the N.W. flank of
_the dale the limestone is only 5' thick in West Gill. It is
again thick in Downs Gill and Fall Gill on each side of West
Gill (Plate 14A is an isopach map showing the sum total of
variation of thickness in the Main Limestone due to all causes;
| the area affected by intra-E1 erosion is that between the lines
margined by stipple shown in Plates 1L4A and 14B).

The top of the limestone is always difficult to fix quite
accurately. It can be indicated with greatest precision where
the Little Limestone Pipe Bed is present. This marker bed occurs
a few feet above the base of the Little Limestone (and indicates
the top of this horizon) which is itself not a clearly recogniséble
lithological unite. The six points where this bed is present
are localities 2, 6, 9, 10,411, 14 in Plate 1LA. At other places
in the north of the present ground the lithological change

from limestone to cherts at the top of the Main Limestone is

guite sharp. Ip the south this is not so. The Junction appears
to be transitional independent of whether the lower beds of the
Richmond Chert Series are cherts or crinoidal limestones. It

is convenient to assume thét this is due to the dying out fo the
south of the postulated plane of transgression at the base of the
Little Limestone giving continuous deposition of calcareous
sediments through the Main and Little cyclothems, Whilst this
may be true, it does not serve to explain the thinning of the
Main Limesfone in the S. of the ground from 83' at Raveﬁ Scar,
Walden Head, to 11' at Lords Gill, Coverdale to the east., In

+this instance it does not appear to be correct to assume overstep
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ét the base of the Little Limestone since there is a more
vague line of demarcation at this level than there is in the
north.

The mapping of the Main Limestone is aided by the presence
of crags on it at several points. In the N. of the ground the
outcrop often forms the rim of a bench. This is the case on
Penhill and in Lower Coverdale where the upper slooes of valley-
side shoulders\are in the Richmond Chert Series. The upper
contact of the limestone is often marked by sink holes Whﬁch
are especially well developed in drift-free ground near the
nheads of the Walden Beck and fhe Cover,

Details - exposureé are described in sequence from Waldendale,
from the dale head to Penhill, from the N. slopes of Penhill,
Coverdale progressively, up-dale and from the slopes above

Kettlewell,

Waldendale - The Main Limestone is exposed in Raven Scar on the
right bank of Walden Beck near Walden Head (978792) (Plates 13, 194)
where 94' of grey, massive limestone are excellently seen. The
pasal few feet are of blue colour, but a grey colouration is
maintained for the remainder of the thickness of the limestone.
Between 10' and 22' from the base, irregular nodules of buff
coloured chert, assumed to be of secondary origin, occur within
the limestone. The bulk of the limestone is without chert and
macrofossils appear to be virtually absent. The uppermost 10"
of beds show crinoid stems of a size similar to those .seen at
several horizons in the Richmond Chert Series, and so these beds

are referred tentatively to them, though there is no strong line
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of demareation between these beds and the Main Limestone. . This
reduces the thickness of strata referred with some certainty to
the Main Limestone to 84'.

»Nofthwards from the cliff in Walden Beck, the Main Limestone
forms a feature and a line of cliffs in Crag Brea. The cliff
section in Crag Brea (Plate 13) is not easily accessible owing
fo the steepness of the rock face. At the north end of the
principal line of scars (990804) the section is however easily

got at, but'the base of the limestone is not exposed and its exact

position is hard to fix. The lowest L2' of the beds visible
in the section consists of grey detrital limeétone without
macrofossils. This is overlain by 10'6" of grey detrital
limestone with beds and strings of chert, apparently of secondary
origin. The upper 5'6" of these beds contains large crinoid
stems and also more chert than the beds immediately underneath.
Large stems do not occur in the Main Limestone elsewhere in the
present area and these beds are tentatively referred on this
account to the Richmond Chert Series, where this lithology
is common. N.E. of Crag Brea the Main Limestone is mapped by means
of a continuous feature. Below Mease (007812) the limestone
appears to be much thinner than at Walden Head; it is unlikely
that it is much over LO' thick. Sporadic exposures 1in grey
limestone mérk the outcrop running in the direction of Dove Scar,
where good exposures again occur in the Main Limestone, though as
at Crag Brea, the base is not exposed.

At Dove Scar (016826) (Plate 13) the section shows 53" of
peds ascribed to the Main Limestone, though it is possible that

this is an excessive estimate, owing to slippage of beds, The

.
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lowest 25' seen are unchertified grey detrital limestones, whilst
the upper 28' are similar beds with layers of chert, probably

of secondary origin. These latter beds are overlain by granular
textured and incoherently weathering limestones probably belonging to
the Richmond Chert Series. This is a facies typical of beds

of the Richmond Chert Series of the present area, which is not

found in the Main Limestone. To the north of Dove Scar the Main

Limestone forms a feature with sporadic exposures. The upper

portion is exposed on the W. flank of Harland Hill, where over

20! of beds occur, but the full thickness is difficult to
estimate. (Plate 13). These are overlain by the Little Limestone
Pipe Bed. Scars occur on the Main Limestone at Chance Hill and

on the S. side of Thupton Gill, where they form a cliff in the
valley. (031852). The thickness of unchertified Main Limestone
seen is about 50' (Plate 13)and the uppermost beds are also
ekpdSed on the N. side of the valley at Ringhill Scar. North

of this point exposures occur in cliffs on Burton koor and these
continue northwards with local breaks into Dove Scar (Plate 174).
The thickest section seen is at the esstern end of the scar
(03687L) where LO' of grey, detrital limestone are exposed, with
occasional corals and brachiopods. Low cli?fs continue along the
north face of Penhill in an interrupted line in the lower beds of
the Main Limestone. Levelling below Flint Lane (05787L4) gave

5 thickness of LO' for the limestone, based on outcrops and good
fegtures (Plate 13), the top of the limestone being clearly
delimited by a strong feature on the Richmond Chert Series. The

lowest 18' of limestone, which are exposed at this point are fine
grained, grey, moderately well bedded limestones with few

macrofossils.

_ _ '
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The lowest beds of the Main Limestone form a broken line of
cliffs standing on an edge which overlooks Witton Steeps aﬁd
continues along the N. fringe of Middleham High Moor overlooking
Capple Bank. Good exposures are seen near Limekiln Hill (080875)
where the lowest 20' are grey limestone, forming a line of
cliffs overlooking Capple Bank. In Limekiln Hill Quarry (081874)
25' of grey limestone are seén with nodﬁleé and impersistent
bands of chert. Some of the strata in this quarry thin noticeably
to the S.E., which is in fact the same direction in which the
Main Limestone is known to decrease in overall thickness.

Wnilst it seems more feasible to attribute this thinning to over-
step at-the base of the Richmond Chert Series, it may possibly
pe due to simple thinning of the Main Limestone in an easterly
direction in the manner indicated in this gquarry section.

| On the basis of the mapping the Main Limestone thins
cbnsiderably in an easterly direction along the north side of the
spur of Middleham Low Moor so that on the N. side of Naylors Hill
it is probably not over 30' thick. It appears to thin further
in an easterly direction, where it is exposed sPoradica11y in
quarries on the N, slopes of Middleham Low Moor.
Coverdale — The cliff of Cover Scar shows a very large section in.
the lowest 50! of the Richmond Chert Series which are seen to

overlie the Main Limestone at 128864+, The section here shows

(Plate 13):
30" limestone with chert layers
6" shale .
6: cherty plate (1owest beds of Richmond Chert Series)
2 shale
9t unchertified Main Limestone
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The Main Limestone at Cover.Scar is thus exceptionally thin,
and shows a probasble thickness variation within the limits of
the above section between 16' and 5'.  Where seen it is a grey
detrital limestone, unaffected by chertification.

In Every Bank Quarry (114870) the upper beds of the Main
Limestone are overlain by the Pipe Bed of the Little Limestone.
The complete thickness of the Main Limestone is not here
visible but on the‘evidence of the available features it is almost
certéihly small, probably not in excess of 20'. No good exposures
oceur along the outcrop to the W. of this point until Griff Head,
near Melmerby (074857), where about 30' of Main Limestone are
ovérlain by the Little Limestone Pipe Bed (Plate 13).  The
Main Limestone is here a grey detrital limestone free of chertificatiol
From the sections thus far given from lower Coverdale it is
evident thét the Main Limestone is thickening in an easterly
direction (Plate 14A). This is the same change of thickness
which was observed in tracing outcrops eastward along the N. faces
of Penhill and of Mjiddleham Low Moor.

On the S,E, side of Coverdale the limestone is still thin
mowever and is only about 5' thick in Blm Gill (096852) (Plate 13).
Apart from this exposure the Main Limestone is only rarely
exposed on the S.E. side of lower Coverdale, but is seen in
Caldbergh Gill (09684L), where the horizon is probebly not

over 20' thick.

On the W. side of the valley around Carlton exposures are
fairly frequent. At the head of Melbeck about L4O' of unchertified

limestone are seen in a cliff above a vauclusian springe. The

limestone here shows steep dips, probably partially tectonic, but

. | :
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are also in part due to cave collapse at the point of resurgence

of the underground waters which form the beck. The well jointed
aspect of the limestone at this exposure, due %o enlargement of
joints following collapse, was first noted by Phillips (1836).
Thé Main Limestone forms the lower parts of a line of cliffs on
the Richmond Chert Series in Howden Gill (o458L6) where it is

a grey and blue detrital limestone at least 28' thick; the base
is not here secen (Plate 13).  On the hill side S, of Howden

G¢ill sporadic limestone scars occur, one of which (046837) shows
the Main Limestone to be at least 35' thick.  In Cumma Gill

the Main Limestone is at least 36' thick.  The base is not here
seen, but the Pipe Bed is exposed (Plate 13 sections 9, 10).

The limestone is a grey rock poor iﬁ macrofossils. A single
stratum with chert nodules occurs and a horizon with a few
cross—sectioné of productids occurs 6! pelow the bace of the
Pipe Bed. At Ray Gill (030825) the Main Limestone is at

least 32' thick and contains chert nodules at a few horizons, whilst
the top 3' of beds, below the Little Limestone Pipe Bed, contain
chertified ribs. Further south, at Coal Gill, the Main Limestone
is only 21'6" thick and is grey in colour with some productids

9' from the top. No exposures occur on the spur of Fleensop
Moor, but on the slopes above Bradley several are seen. A
stream draining Horse House Moor shows only 15' of limestone,
whidh appears to be the complete thickness of these beds, here
overlain by platy rocks belonging to the Richmond Chert Series.
These overlie the Main Limestone with a transitional zone

in between with no sign of a Pipe Bed (Plate 13.)
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On the S.E. side of Coverdale the limestone appears to be
very thin on the outcrop above East Scrafton and West Scrafton.
It is rarely exposed and may be only about-10' thick. In lead
Up Gill (074825) the lowest beds of the Richmond Chert Series
form a waterfall below which are exposures in 13' of the Main
Limestone. A gap of 2' occurs at the horizon where the Pipe
Bed is to be expected. The entire thickness of the limestone
at this point is probably under 20'. It continues as a
thin horizon to Hindlethwaite Gill (056809). Here it is completely
exposed; the total thicknéss is 15' of detrital, grey limestone,
overlain by platy cherts, presumed to belong to the Richmond
Chert Series. In Harkera Gill (0L0795) the base of the Chert
Series is ill-defined. Though the contact of the cherty beds
on the Main Limestone is clearly exposed the junction is gradational
and shows no sign of the Pipe Bed. It is possible that some of
the cherty beds may be secondarily chertified Main Limestone.
‘Unchertified Min Limestone persists up-dale to Lords Gill, where
it totals sbout 12' and is immediately overlazin by cherty beds.

To the S.W. of Burn Gill the Main Limestone is cut out by
channelling at the base of the Grassington Grit Group, and
reappears again at Slape Gill. S.W, of this stream the limestone
remains thin owing to intra—E1 erosion and there is no trace of
the Richmond Chert Series.

On the W. side of the dale near Horsehouse, the limestone
remainé thin in the outcrops on Bradley Moor. The next
good exposure, that of Fall Gill, shows an unexpectedly thick

Main Limestone. Here 52' of 'grey limestone occur, overlain by

blocky cherts. . The upper 20' of the limestone contain chert
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nodules, but there is nothing to suggest that it should be

referred to the Richmond Chert Series. In the nearby section of
West Gill the Main Limestone is greatly attenuated (the 5' of beds
exposed are almost the entire thickness) by pre—E1 channelling.

It seems very likely that this is a continuation of the channel
which cuts out the limestone completely on the S.E. side of the
dale (Plates 13, 14). In Downs Gill faulting has interfered

with the section; the limestone appears to be at least 20!

thick énd is overlain by a few feet of beds resembling the Richmond
.Chert Series. The beds in Lock Gill include a fossiliferous

band 7" thick with an unusually profuse and well preserved fauna

which includes Schellwienella crenistria and Phricodothyris lineata.

Preservation is in pale grey calcite mud with a quantity of shelly
debris, crinoid ossicles and some foraminifera. The 1imestone
is almost completely exposed at Hazel Bank Gill and East Stone
Gill where it is about 65' thick, with no trace of the Richmond
Chert Series which has beeﬁ removed by intra—E1'erosion. It is
evident that the Main Limestone has thickened strongly in this
neighbourhood independently of the intra—E1 unconformity which
however cuts it out rapidly to the south of Coverhead.

The platform at Coverhead shows numerous exposures and sink
holes in the Méin Limestone which makes up the entire col
between Coverdalé and Wharfedale. It is here over 4O' thick.
At the S.W. corner of the plateau (978756) it is 32' thick. The
outcrop was mapped westwards into a feature overlooking'Starbotton
’Pasture. Measurements showed that the limestone gains thickness

to the west, being LL' at the head of Fears Gill Beck (974756)
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and about 50" % mile W. of this point. The thickness variation
is presumed to be caused by intra—E1 erosion. '

S. of Coverhead the limestone forms a feature with its top
defined by a row of sinkholes. 28' of limestone are exposed
at the head of a tributary of Park Gill Beck (990705).  For
350 yd. S. of thié point the presence of the limestone is
indicated by a row of sink holes and a feature at its top.
The sink then abruptly die out and are not seen again to the
south. The mapping evidence suggests that the limestone and
the beds which immediately underlie it form a low, south facing
intra—E1 scarp,'at the base of which sandstones of the Grassington
Grit Group were deposited immediately on top of shales of the

Underset cyclothem.

The Little Cyclothem

Phillips (1836) and Dakyns (1892) mentioned the occurrence
of cherts above the Main Limestone in the N, of the present area.
Phillips believed that the Little Limestone was present, over-
lying "black chert and plateé", Dakyns referred to the "cherty
series and its equivalent the Little Limestone".

Wells (1955a, b) maintained that the Little Limestohe came
to rest on progressively lower strata to the south of Richmond.
}Whereas 150" of strata of the Main cyclothem occur below the Little
Limestone N. of the Middleton Tyas-Sleightholme anticline, due to
overstep at the base of the limestone coupled with southerly
thiﬁning of the Coal Sills,'they are reduced to zero at Leyburn.
The identification of the Little Limestone was principally by a

bed of vertical cherty tubes about 1“1ong, located at the top of

4————————————————————————::-----------l-l-llllllllllll
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this horizon which has been recognised over a large area by Rowell
(1953), Wells (1955a) and Scanlon (1955).  Wells measured

the sections at Thupton and Howden Gills in the present ground
and suggested, by analogy with other exposures that he had
examined, that the Little Limestone occurred at the base of the
Richmond Chert Series (Wells' own term for the cherty beds above
the Little Limestone) in these sections. He did not find the
Pipe Bed however and was thus not able to confirm his identification.
A band of glassy‘chert LO' above the base of the Richmond Chert |
Series‘in these éections was tentatively correleted with the
Marske Chert Bed of the Middleton Tyas-Sleightholme anticline.

Stratigraphy- The Little Limestone Pipe Bed has been recognised

at six points in Coverdale and Weldendale. It consists of a stratum
intersected by vertical pipes about 1' long and under 1" wide,

Their cherty infilling contains some glauconite. None of the

pipes which were seen showed an undoubted U shape, but it seems
likely that they are annelid borings similar to those seen in
sandstones below the lliddle Limestone of Morpeth Scar and

below the Main Limestone of Raven Scar, Waldendale, (and

here referred to cf. Arenicolites sp.). The cherty substance of

the pipes Joins with a rim of cherty limestone forming the top

~of the stratum in which the borings occur. In all the respects
outlined the Pipe Bed résembles that described by previous authors
in ground to the north. The discovery of the Pipe Bed confirms

" the belief of Wells that the Little Limestone occurs at the base

‘.of the cherty series. The Little Limestone invariably overlies

the Maih Limeétone in the present ground except where the beds

above the intra—E1 erosion surface have transgressed over all the chert

—————————————___________;:n-----IIIIIIIIIIIIIIIIII-IIIIIII
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series and fest directly on the Main., The strataabove the
Little Limestone are called the Richmond Chert Series,
following Wells (1955a).

Wnhilst the Pipe Bed 1is the distinctive top of the Little
Limestone, the base is more difficult to define. Though Wells
(1955a, b) believes that there is an erosion surface at the
pbase, it exceedingly difficult to point out the exact lower limit
of this horizon. This is due to the lithological similarity
of the Little and Main Limestone and the lack of any conspicuous
bedding plane dividing the two horizons. _It appears that
the base of the Little Limestone is a few feet only below the
Pipe Bed. On the basis of the occurrence of the Pipe Bed and
of a.feature at this horizon in the north of the ground, it is
possible to fix the base of the Little Limestone correct to the
nearest few feet. In the south of the area, in upper Coverdale
and upper Waldendale the Pipe Bed is not seen and the base of
the Chert Series shows a more gradational appearance than to
the north. In upper Waldendale coarsely crinoidal beds
occur at the top of the Main Limestone which closely resemble
similar ones within the Richmond Chert Series further north. It
seems probable that these are tﬁe equivalents of the Little
Limestone to the north, deposited on top‘of the Main Limestone
without a break. In upper Coverdale the base of the Chert
Series is indistinct. It is possible that the junction of
the Chert Series and the Main Limestone has been obscured by

secondary chertification at the top of the Main Limestone.

1f this is correct, some of the beds referred to as Richmond

Chert Series in the text and diagrams may be chertified Main
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Limestone.

The Richmond Chert Series which overlie the Pipe Bed are
variable in both thickness and lithology. Wells showed that‘
these beds attain a maximum thickness of over 130" near Richmond.
-The present work shows that on the N.W. slopes of Penhill, below

Flamstone Pin and at East Witton the cherts are about 125'
thick, and therefore almost as thick as at Richmond. The mapping
of the Geological Survey at Leyburn suggests that the cherts .
are there about 60' thick, It seems likely therefore that there
~are separate areas of maximum thickness at Richmond and in
lower Coverdale, whilst at Leyburn the beds are reletively thin.
South of the zone of greatest thickness the Chert Series thins
rapidly up Coverdale to 50'-70', a thickness maintained over a |
large area in the middle of this valley. In the upper dale
the beds.thin rapidly again and are absent owing to intra-E1
erosion in upper Coverdale and in Nidderdale. Except in the N,Z.
of the ground where ﬁigher.beds of Yoredale facies are present,
the intra-El erosion surface rests directly on the Richmond Chert
Series, The southerly thinning is at least in part due to
overstep on to lower horizons by this sufface which ultimately
comes to rest on the Three Yard Limestone in Nidderdale. Weills
(1955a, b) showed that thinning took place rapidly away from
the srea of maximum thickness of the Chert Series at Richmond.
It seems possible that somelof the southerly thinning in the
present ground is due to normal stratigraphic thinning and some
to overstep at the level of the intra—El erosion surface. Since
| thére is no WideSPreéd horizon which can be mapped within the

Chert Series it is not possible to assesSs the relative roles which

"4———————————————————————:;----IIIIIIII;IIIIIIIIIIIIIIIIIIIII
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“these two factors played in this change in thickness.

A horizon of glassy chert noted by Wells (1955a) in Thupton
and Howden Gills was found by the present author to have a fairly
wide distribution in mid-Coverdale. It can be found LO' above
the Pipe Bed in several sections. Wells suggested that this
horizon might be equivalent to the Marske Chert Bed which can
be mapped over 30 square miles of country to the W. of Richmond.
The Marske Chert Bed of the type locality at Marske Quarry occurs
65' above the top of the Little Limestone and is yet higher in
the sequence at Whitcliffe Scar. It seems more likely that the
representative of this horizon in the present ground is a pale,
flinty chert with crinoid ossicles weathering as voids which forms
a feature on Dovescar Moss at White Hill and North Tarn Hills.

This horizon appéars to be higher in the sequence than the lower
band of flinty chert seen in Howden Gill and elsewhere and by virtue
of its position, about 60! above the Little Limestone, it seems

fo be a more likely equivalent of the Marske Chert Bed. This same
horizon appears to be absent at Howden Gill, probably as a result

of int-ra—E1 erosion, because the Chert Series is there thinner

than on Dovescar Moss to the S.W,

Two persistent lithological types are readily distinguished
in the Richmond Chert Series, The first are blocky, well bedded
and well jointed cherts which commonly show cross-cutting bedding,
with small, but markedly angular unconformities (Platé 15B).  These
contrast somewhat with pale grey crinoidal limestones which appear
in the series at all levels and are markedly lenticular,

Frequently they consist entirely of crinoid remains which are either
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large stems and ossicles (Plate 17B) or very minute ossicles.
The latter type makes a white, incoherent, granular-looking rock
seldom affected by secondary chertification. Fossils are fairly
abundant in some of the flinty cherts, but are rare or absent

in those blocky cherts which show a streaky internal structure.

Hyalostelia mooring ropes and small productids are the most common
reéords.

Detéils ~ exposures are considered in sequence from Waldendale,
proceeding down-dale.and Coverdalg going up-dale.

Walden Head to Penhill - Whilst there is little certainty, it
appears probable, or at least possible, that the Richmond Chert
.Series extends to the head of Waldendale. Limestone with unusually
large crinoid ossicles is developed in the upper part of Raven

Scar (978786) (Plate 13) and in a pot hole N.N.E, of the scar.
Whilst there is no distinct dividing line between the typical

Main Limestone and these crinoidal beds, it is evident that this
.developmenti resembles that seen in the Richmond Chert Series

to the north where horizons rich in crinoid remains are frequent'
records, and it is therefore tentatively referred to these beds.
Further north these crinoid beds are seen in the cliff at Crag

Brea where they are partly secondarily chertified and are at least
18"thick, but with fewer large ossicles in the upper than in the
lower beds (Plate 13). Exposures.of the lower part of the Richmond
Chért Series are not seen in a northward direction until Dove

Scar is reached (016826) (Plate 13). The section here seen. is:

2! gingerbready-chert chips
po! granular, incoherent weathering grey limestone
- Timestone with secondary chert bands (Main TLimestone)
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The granular beds are taken to be the lowest part of the Richmond
Chert Series. Below Harland Hill (0228u1)‘(Plate 13) the base

of the Richmond Chert Series is marked by a limestone stratum
carrying vertical cherty tubes (the Little Limestone Pipe Bed).

A short distance above this horizon are seen both crinoidal limestones
and blocky cherts, the two characteristic lithologies in the
Richmond Chert Series. The entire Chert Series is not here
exposed. It appears to be about 68' thick, but this is possibly
and over—estimate; this is much thicker than the development
which is tentatively referred to these beds at the head of
Waldendale (Plates 21B, 14B illustrate this variation). The
section in Thupton Gill (Plate 13) gave 56' of beds by levelling;
these are largely blocky cherts with no evidence for a basal 'pipe
bed' (Wells, 1955b, reaches the same conclusion).

The northern outcrop: Dove Scar to Williams Hill - Scattered

0ld stone pits and blocks in the soil on Dovescar Plain indicate
that the Chert Series is here pre-eminently a granular limestone
compqsed chiefly of small crinoid ossicles. A 6 degree dip recorded
in an old quarry at 034869 runs counter to the regional one and
therefore may be an original depositional dip; 14,' of granular
weathering limestone beds at 036867 is almost certainly derived
fromithe upper part of the Richmond Chert Series, at a higher
Horizon than the -granular facies, here forming the bulk of the
series. The granular limestones are seen at almost all the
exposures in the Richmond Chert Series N.W. of Black Scar, but to
the E. the cherty facies is more strongly developed. The feature

on Dovescar Plain delimiting the base of the Richmond Chert Series

is weak and often dies out, but to the E, gains height, and can be
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followed continuously for 2% miles along the north side of Penhill,
and down its eastern spur to Black Plantation. Exposures on the

N. side of Flint Lane in scars and old stone pits on the face

of this strong feature are in blocky cherts whicp locally carry

a band of chertified lithostrotionoid corals. The section in the
feature at 057874 shows the most complete section (Plate 13)

in blocky cherts, some of which are platy, others gingerbready
weathering. At a higher level in this section a suzll outcrop

in granular, grey unchertified limestone may be equivalent to

part of the granular development which predominates in the

Richmond -Chert Series further west. Long Slack quarry is an
exposure in 14' of similar beds in the upper part of the Richmond
Chert Series. In this neighbourhood the Chert Series is is very
thick. Though exposure is incomplete, it appears that these beds
are over 125' thick at Flint Lane, and there is no indication that
beds higher than tﬁe Richmond Chert Series are present on the slopes
of Penhill below the intra—R1 unconformitye. The mapping indicates
that the whole division has thickened rapidly to the east from
Dovescar Plaiﬁ where it has an estimated thickness of 60' (Plate 14B

summarises information regarding thickness of beds at this

horizon).

The feature on the lower part of the Richmond Chert Series
persists past Penhill Park and shows scattered exposures of blocky
cherts along its length. The feature dies abruptly at Black
: Piantation, but there is no evidence for a fault; for half a mile.
E., of this point the exact base of the Richmond Chert Series is
hard to fix, due to the complete absence of a feature and paucity

of exposure. Between Naylors Hill and Middleham Low Moor the lowest
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beds of the Richmond Chert Series are platy and occasionally

form a Teature. 0l1d stone pits in platy cherts occur on the edge
of Middléham Low Moor, 15' being the most that is seen in any

one section. Iﬁ this area a large number of outcrops occur in
the middle of the Chert Series, here a pale gréy, oftén granular
erinoidal limestone resembling those on Dovescar Plain to the
west. Original dips of deposition, directed in an easterly
direction, are often developed.

'An 0ld quarry on Middleham Low Moor (115874) shows an extensive
section in the middle beds of the Richmond Chert Series. The
floor and capping rock in the quarry are blocky, streaky cherts.
These are bedded parallel to each other, in the base and the lip
of the excavation, but the intervening beds are pale grey lime-
stones made up of crinoid debris forming a unit consistently 15°
thick. This, however, shows depositional dips of between 10
end 15 degrees in an easterly direction for 150 yards, the length
of the gquarry face. In this distance the upper cherts transgress
20' of incline-bedded limestone. (Plate 154),  Secondary
chertificatioﬁ has taken place along bedding planes, but it is
noteworthy that it is restricted to the 1ower half of these beds
and is entirely absent in the upper part. The siliceoué fluids
probébly migrated upwards, but not downwards, since there is no
sign of chertification near the upper chert-limestone contact and
for 7' below it.

At Ever Bank Quarry (116872) (Plate 15B) the lowest 27' of .
the Chert Series is seen lying on the Little Limestone Pipe Bed.

The beds are conspicuous because of their cross-cutting relationships,
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a commoﬁ feature of the blocky cherts. The section on Plate 13
for Middleham Low Moor is compounded from the records of the two
above named quarries, with the additional help of levelling to
the top ofAthe Main limestone on the N. side of Middleham Low
Moor.

A gap bccurs in the outcrops to the E, till Williams Hill is
(125873%) . is reached; here, blocks of platy chert and shale chips
are seen.‘ It appears that tﬁe beds have been disturbed by
faulting, though it is possible that they were tilted during the
construction of the defensive site on which they occur.

N.W, side of Coverdale from Ever Bank to Downs Gill -  Exposures
of‘platy cherts are numerous along the outcrop in & westerly
difecfion from Ever Bank Quarry. Imperfect sections N. of
Cotescue Park show crinoidai limestones and platy cherts which appear
to be interbedded in & complex manner. The thickest exposure

of blocky cherts shows 15' of these beds in & quarry E. of Ash
¢ill (095869). At Griff‘Head, Melmerby (074856) (Plate 13), the
Little Limestone Pipe Bed is exposéd and is overlain by blocky
cherts which show cross-cutting bedding similar to that seen‘in '
Ever Bank Quarry. The characteristic features of the Pipe Bed are
well seen, The pipes, which are about 1' long, decend from a rib
of cherty limestone forming the upper part of the grey limestone
stratum in which the pipes occur. The 1" wide pipes, which show
irregular margins, weather out from the surrounding rock and

appear to be siliceous; scattered green grains, presumably of
glauconite, occur in them.
Parts of the Richmond Chert Series are exposed in Cat Gill and

Hollin Gill, but a more complete section is seen in Howden Gill -

o ) ‘:_.
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(ou5846) (Plate 13). The base of the Little Limestone is difficult
to locate exactly in this 1attér section owing to the absence of
'pipesj. The Chert Series here includes blocky cherts and
granular unchertified 1imestones; some of these latter horizons
show secondary chertification which takes the form of lenses of
chert in the host rocke. In the upper part of the series a horizon
of glassy chert occurs, which tends to weather to a gingerbready
consistency owing to the leaching out of calcite forming crinoid
ossicles., This horizon was_noted as a possible equivalent of
the Marske Chert Band by Wells (1955a)‘when he measured the above
section. It is evident that the Richmond Chert Series is here
much thinner than to the N.N,E,; +this is probably due at least in
part to intra—E1 erosion prior to the deposition of the Grassington
Grit Grqup.

Below Carlton Moor periodic exposures occur in the lower part
of the Chert Series, here chiefly Blocky cherts, An exposure S.E.
of Mount Pleasant (046838) (Plate 13) shows that the Pipe Bed
is pfesent and ovérlain by blocky cherts. The Pipe Bed is again
seen in Cumma Gill (031832) (Plate 13) where only a few tubes are
developed. The.lower part of the Chert Series is a crinoidal
limestone with abundant o~rsicles, some of which exceed %" in
diameter, together with some articulated stems, reminiscent of the
crinoid biostromes in the upper Middle Limestone (Plate 174).
SOme'of these crinoidal beds have been secondarily chertified, but
the beds in the photograph are entirely free from chertification.
The development of a crinoidel facies at the base of the Chert
Series was also noted at Dove Scar to the E, of Cumma Gill (see ante).

Ray Gill (030825) (Plate 13) also shows a clear section in

—<_
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developed, but the exact base of the Little Limestone is difficult
to fix. The overlying beds are chiefly blocky cherts (Plate 16B).
A horizon of white, glassy chert with crinoid ossicles weathering
as voids is seen in a similar position to a like band in Howden
Gill.

The Pipe Bed was not noted in Fleensop Grain where the
lowest two thirds of the Richmond Chert Series consist of an
alternation of platy cherts with wispy structures, pale grey
blocky cherts and gingerbready-weathering cherts with crinoid
ossicles represented by voids leached of calcite. A white,
glassy chert L4O' from the base of the Little Limestone resembles
closely a similar horizon in Ray Gill and Howden Gill which
appears to occur at a persistent level. A horizon-for-horizon
comparison of_the beds below this level at the three localities
named in this paragraph is unrewarding however and it is evident
that there is much variation in the lower part of the Richmond
Chert Series. The higher beds of the Chert Series are seen on
Dovescar Moss, close to the horizon of the intra-E, unconformity
and include a horizon of glassy chert with large ossicles which
weather as voids. These beds form a feature at White Hill and
W, of North Tarn Hills. They appear to be over 50' above the
base of the Little Limestone and seem to lie at a higher level
than the cherts Seen in Ray Gill and elsewhere, which closely
resémble them in lithology. Since these latter beds are only
about 10' below the base of the Grassington Grit Group in Howden

@¢i1l it follows that the level of the unconformity has lifted
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slightly to the south to expose higher beds of the Richmond Chert
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Series sequence & Dovescar Moss. Cherty beds at a somewhat
lower level are seen in the quarries on Petticoat Rake; these
are highly arinoidal limestones lithologically similar to those
seen at Cumma Gill.

Horsehouse Moor is ill-exposed, and the most complete section
is in & stream draining the S.E. face of this spur. (036808). The
lower beds of the Richmond Chert Series are blocky cherts; a
glassy chert horizon is seen 32' gbove the base whiéh is at a
somewhat lower level than a similar development seen in Fleemis
Gill and elsewhere to the N. No trace of the Pipe Bed is seen
here, nor was this horizon noted at exposures further up the
dale.

In Fall Gill (045800) it appears that the Richmond Chert Series
is much thinner than to the N. . Whilst the Pipe Bed was not noted,
the base of the platy development of the Chert Series is well
defined; the total thickness of cherty beds 1s 6' which is much
.gmaller than that seen further to the N., owing to intra—E1 erosion.
In West Gill the'Chert Series is entirely cut out by channelling
at the base of the Grassington Grit Group. A thin cherty develop-
ment is seen in Downs Gill (00L788) (Plate 13) where 3' of platy
beds oferlie the Main Limestone (the full thickness here is perhaps
about 7', but cannot exceed this figure). This is the furthest
point up the western side of Coverdale that the Richmond Chert
Series have been recognised. |
S.W. side of Coverdale from Cover Scar to Burn Gill - the 1owest
50' of the Richmond Chert Series is exposed in steep cliffs at
They consist of blocky cherts showing cross-cutting

Cover Scar.
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relationships; the base is twice Seen and varies somewhat. In
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the easterly section (127865) the lower beds are developed as

follows:
30" limestone with cherty layers
6" shale
6' - platy chert
ot shale (tsken as the base of the Little Limestone and
Richmond Chert Series)
- ‘ unchertified Main Limestone.

Further E. (124,86L) there is no shale at the base of the Chert
Series which rests on an unchertified limestone (probably the Main).
No record of the Pipe Bed was méde from the above sections, though
it is possible that a search might reveal it. E, of Cover
Scar exposures occur in chertyllimestones which areprobably higher
in the succession than the beds in the scar. | Platy chert and
crinoiaal limestones occur in close association in a field N, of
East Witton, in quarries near East Wittoﬁ Lodge and adjacent to
Bfaithwaite Hall. Also, tips of lead workings N. and W.S.W, of
Braithwaite Hail show both crinoidal limestone and cherty 'Plate’.
A11 these facts taken together combined with the mapping evidence,
indicate that the Richmond Chert Series is about 150" thick here.
This is comparable with its development on the N,E.slopes -.of
Penhill and it consisfs, as is usual, of blocky cherts with lenticular
crinoidal limestones.

In a westerly direction little is seen of the Chert Series.
on Hanghow Pastures, but the lower beds are again well seen in a
feature N.E, of Elm Gill where the principal rocks are blocky

cherts. - At the level of the blocky cherts a quarry in 26' of

massive, unchertified grey limestone with a band of lithoStrotionoid
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corals is seen in this same feature (097854). A rapid facies
change appears to have taken place southwards here in the 1owef
beds of the Rixchmond Chert Series. A similar facies change back
to cherts occurs to the S., since the lower beds are again blocky
cherts in Elm Gill, 40O yd S.S.W. of this point. - Below Flamstone
Pin the upper part of the Richmond Chert Series is not exposed.
A feature mapped on Caldbergh Pasture and above Hanghow Pastures
égfees well in position with the top of the Richmond Chert Series,
on the éssumption that these beds are about 150' thick, which is
consistent with the known, large thickness on the N.E. slopes of
Penhill .and in the country N. of Braithwaite lioor. This is
supported by the presence of chert in tips of 6ld lead shafts located
LO' sbove the base of this feature, which agrees well with the
presence of the Chert Series immediately belowtthe feature.

The sections in Elm Gill (096851) and Thorow Gill (085840) both
show a development of compact, blocky streaky textured cherts
in the lower part of the Richmond Chert Series (Plate 184 is a
polished specimen from Thorow Gill). In Lead Up Gill (073825) a long
section which is almost complete éan be messured (Flate 13). It
consists very largely of blocky cherts and contains no thick
development of unchertified limestone. The Chert Series is here
about 66' thick, of which 62' are exposed. It is evident from
the mapping that a thinning of the Chert Series occurs southwards.
It is probable that this is at least in part.due to intra-E1 erosion
priof to the deposition of the Grassington Grit Group.

Exposures of cherty beds occur near Swineside, largely in

quarries for wall stone. In Hindlethwaite Gill (056809) (Plate 13)
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a clear section of the lower part of the Richmond Chert Series is
-seeﬁ. An alternation of platy chert and shale ﬁartings in the
lowek beds is overlain by éO' of unchertified crinoidal lime-
stone; reminiscent of a similar development in the guarry N.N.E,
of Elm Gill (see ante). The entire thickness of the Chert Series
is about 62' here, but the upper beds are not exposéd, excepting
for the uppermost portion which are platy cherts directly under-
lying a sandstone of the Grassington Grit Group.

18' of blocky cherts are seen in Arkleside Gill, The lower
L42' of the Chert Series are partially seen in Harkera Gill (0L0795)
where they include blocky cherts and granular, crinoidal limestone.
There is no trace of a Pipe Bed. At the top of the visible
section the chert is quite glassy; it seems possible that this
is the horizon which appears to persist over an area round
Fleensop to the N.W, (see ante). The full thickness of the Chert
Series is perhaps about 58': In the sfreams draining to Low
Pasture indications of cherts are frequenf; fairly complete
exposure occurs in Lords Gill where the Chert Series is about 28!
thick, indicating a progressive decrease in thickness up-dale.
The Chert Series is finally cut out by intra—El erosion N, of

Burn Gill and is not seen up-valley from this point.

Beds of the Little cyclothem above the Richmond Chert
Series; the Crow Limestone
The sandstone of the Little cyclothem was first named the
'"White Grit' by Phillips (1836).  Subsequently the Geological
Survey (Dakyns et 2l. 1891) employed the old miners' term

'Ten Fathom Grit', which is the current usage.  Scanlon (1955)
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has divided up this horizon into two pafts separated by a

local marine band, the Faraday House Marine Band, not represented
in the present area, where the Ten Fathom Grit consists only

of one leaf. The limestone above this horizon was named the
'Crow' by Phillips. Both of these horizons are only known

from the northern part of the Askrigg Block and are absent

owing to intra—El erosion to the squth. - Scanlon and the present
author provide details of their southern limit (Plate 20).

The strata of the Little cyclothem above the Richmond Chert
Series and the Crow Limestone appear'somewhat abruptly in the N.E.
of the ground. Evidence from tips of o0ld mine shafts suggests
that they are entirely absent beiow Flamstone Pin oﬁ Caldbergh
Pasture. No trace of these beds is seen below Braithwaite
Banks, but they appear in full force in Red Beck Gill, This is
conéeivably due to there being a low scarp on the intra—E1
erosion surface which caused a large thickness (about 50') of beds
to come in rapidly below the Crassington Grit Group. The Crow »
Limestone can be traced for over 1% miles along the outcrop
and appears to vary little in thickness, though it may thicken
to the east frbm 20' to about 30'. The Ten Fathom Grit under-
lying the limestone appears to thin eastwards from 18' to a
‘few feet. The underlying shales also thin slightly in that
direction.

Details - The Crow Limestone and the beds which immediately
underlie it are exposed only in the extreme N.E. of the présent
ground. The only complete section of the limestone is in

Red Beck Gill, but no full section of the beds below the

limestone occurs, but it is probable that the exposures in Red
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Beck Gill are nearly complete. The section in the gill is

as follows:

1! ganisteroid sandstone (Grassington Grit Group)
- slight gap

14! yellowish limestone

Lt partly chertified grey limestone

2! crey limestone (total Crow Limestone is 20° thick)
181 compact, flaggy limonite-spotted sandstone with

, silty partings near the base (Ten Fathom Crit)

L' micaceous shale with silty partings :
17* micaceous shale (base not seen)

A fault through Braithwaite Wood shifts the outcrop of the.
Crow Limestone downhill, L' of limestone with cherty layers
seen 200' yards downstream from the above exposure &appear
to be a repetition of this horizon. Over 8' of flaggy sand-
stone seen at a lower level in the section are assumed to be
the Ten Fathom Grit 10' of which is also exposed in the lip of
a nearby shaft (120858).

A feature at the base of the shales of the Grassington‘
Grit Group can be mapped from Red Beck Gill eastwards to East
Witton. S.E. of this village it dies out owing to its being
mantled with boulder cly. This feature overlooks a platform
in the Crow Limestone. Below Braithwaite Lane the measures
of the Little cyclothem above the Richmond Chert Series form
a feature which is 20' high at BEast Witton Lodge. The Ten
Fathom CGrit is seen just below the Crow Limestone at this point.
It is only a few feet thick and therefore much thinner tﬁan
in Red Beck Gill, to the west. The limestone is about the
same thickness as in the gill section and does not exceed 25'.

Egst Witton is built on a ﬁlatform of Crow Limestone which here

forms & wide outcrop. Phillips (1836) records a sinking in
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possible total is here about 30' and the horizon appears. there-

fore to be thicker than it is to the west.

The petrography of the Richmond Chert Series and the problem
of its origin
The chief work on the cherts in beds of Yofedale fecies on
-~ | the Askrigg Block was carried out by Sargent (1929) and Wells
(1955). Both agreed that the bulk of fhe cherts whicn they
studied originated as primary gels. A paper by Hey (i956) on
the Crow Cherts gave a somewhat different interpretation. Whereas
Sargent and Wells considered that the cherts were largely deposited
as silica gels, Hey believed that many of the siliceous rocks
which he studied owed their origin to silicification of calcitic
sediment soon after deposition; he also recognised a minority
of cherts as being probably primary in the stfict sense.
There are three fairly distinct types of rock represented

in the Richmond Chert Series of the present ground (the divisions
closely resemble those of Wells, 1955 a, b)

1. Streaky. blocky cherts ~ these are typically compect, grey,

blocky weathering and distinctly Jjointed cherts. A platy
form of weathering is common. In some cases the weathering is
of a porous nature due to the leaching of calcite, leaving a
siliceous sponge. Bedding planes affected in this way show! a
cavernous surface (Plate 15).

In thin section the rock consists of isotropic, pale brown
silica intermixed with finely ‘divided calcite, scattered shell

fragments and sponge spicules preserved 1n calcite,. The organic
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debris tend to show some parallelism along the planes of
sedimentation. The fabric of the rbck is characteristically stresky
and very complex.  Numerous dark pods and ienses occur in a ’
lighter ground mass of grey or dirty buff colour. The more
readily recognisable markings are cusp-shaped structures (for
instance, see Wells, 1955b, Plate 1k, Fig. 4). In thin section.
the fabric of these structures 1is jdentical with that of theﬂ
parent rock and includes shell fragments preserved in calcite,

On thet account an alcal origin for these ofganisms is rejected,
since they are merely a redistributed matrix. Some of these
bodies are remarkably planar (those figured by Wells, for
instance), but the bulk are of irregular shape. In view of the
fact that these étructufes may cross each other and are commonly

of irregular shape it is considered_that thej are most probably

tﬁe product of the passage of annelids through the rock when

it was soft. It is also possible that the pod-like fabric of

the streaky cherts in géneral may be due to the flattening out of

“tubular markings made by the passage of large numbers of annelids

which lived in the mud. (Plate 18A shows both cusp shaped

and streaky structures in a chert).

2 Flinty Cherts - these are commonly of a pale grey colour and

ocour_principally at horizons LO' and 60' above the base of the
Richmond Chert Beries. Joints are placed close together and

the rock tends to break up into s@all pieces. In thin section
they consist primarily of colourless chalcedony, which often
takes the form of fibrous, radial aggregétes. Disrupted remains
of crinoid ossiclés occur in the chalcedony groundmass and show

markedly irregular borders due€ to the marginal replacement of
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the calcite by secondary chalcedony. Scattered carbonate
rhombs occur in the secondary chalcedony. In hand specimen
such cherts often show large crinoid ossicleé; often exceeding %"
in diameter which were not replaced by chalcedony and were
subsequently leached of calcite, leaving a void. Highly porous
cherts occur with large numbers of voids faithfully reproducing
the shape of crinoid ossicles leached of calcite. The
secondary chert shown in Plate 5Qﬁ£ replacing calcite mud is also
glassy. In thin section it is a chalcedony showing radial
aggregates.

3. Crinoidal limestones - these are of two distinct types. The

first is made up of large ossicles, some of which are articulated
(Plate 17B) and the second is an .incoherent pale grey rock
composed entirely of minute polygonal ossicles without inter-
stitial cement. Both of these developments are lenticular and
occur at all levels in the Chert Series. In some instances they
shoﬁ original dips of deposition. These are especially well
seen in the guarry on Middleham Low Moor (Plzte 154). On the
N.E. slopes of Penhill beds of the crinoidal facies replace the
bulk of the blocky cherts in the lower half of the Chert Series;
it seems likely that rocks of the two facies were being deposited
simultaneously. The crinoids probably built up a mound on the
sea bed, round which the siliceous sediments were forming. The

glassy cherts described in the previous section are in many cases

secondary after the streaky varieties.
Wnilst it seems certain that some of the cherts are undoubtedly
secondary, the streaky cherts especially show such such an

intimate admixture of silica and calcite that it seems likely
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that they are primary deposits. The principal alternatives to a
primary hypothesis of the origin of cherts are the introduction
of siliceous solutions at the plane of the intra-E1 unconformity
and éilicification soon after deposition by silicifying agents on
the sea-bed. The first hypothesis is attractive because there
is good evidence for its validity at the level of the Three Yard
and Five Yard cyclothems in Nidderdale (see Chapter 5). The
sudden cessation of cherts in a downward direction at the level
of the Little Limestone Pipe Bed is strong evidence against this
view, since it is excessively unlikely that the chertifying
solutions would stop percolatng downwards at the identical level
over an area of many square miles, especially in view of the fact”
that the Main Limestone includes a high proportion of calcite
mud which elsewhere seems to be more readily chertified than
crinoid ossicles.

Further evidence against secondary chertification is to be
found_in the quarry on Middleham Low Moor where the lip and floor
is made up of stresky cherts between which is a cake 15' thick
of almost unchertified crinoidal limestone (Plate 154). The
iny signs of chertification are flinty cherts in nodules and
pods paraliel to the bedding, but only in the lower part of the
limestone. The restriction of secondary replacements to the lower
part of the limestone strongly suggests that the chertifying solutions
were travelling upwards. The contact between the streaky cherts
and the limestone which is largely chert-free is very sharp and
js- difficult to explain by any hypothesis of selective secondary

replacement., 1t is however noteworthy that streaky structures,

such are typical of certain cherts here considered as probably
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primary, are also found occasionally in calcite mudstones. The
- writer visited an exposure of the Cockleshell Liﬁestone at Trout
Beck, Westmoreland, in which the streaky and cusp shaped
patterns characteristic of streaky cherts were seen preserved

in a calqite mudstone., There is thus a faint poésibility that
the streaky cherts are secondary after calcite muds. Reasons
have already been given for rejecting the theory that the

silica came from the plane of the intra—El erosion'surface in
this case, though a penecontemporaneous silicification of the
type outlined by Hey does not seem to ‘be ruled out. In short,
the present author does not consider that the petrographic
evidence presented by Wells (1955,b) amounts to final proof that
the bulk of cherts in the Richmond Chert Series were deposited
as gels, as distinct from calcitic sediments which were altered
soon after deposition. From an experimental standpoint and

for want of present day analogues the gel hypothesis also has some
weaknesses, On this account it is held that the views of Hey
may apply to some extent at least to +he Richmond Chert Series;
primary precipitation remains a possibility. Chertification

at the plane of the intra—E1 unconformity appears to be chiefly
in the beds of the Three Yard and Five Yard cyclothems in
Nidderdale. Many, if not all of the flinty cherts seem to be of
secondary origin as is shown by their tendency to marginally
replace erinoid ossicles as well as the matrix which is usually
wholly made over to chalcedony. The exact date of this
secondary alteration is unknown; it may be penecontemporaneous, Or

it may have taken place at the time of intra-El erosion.
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Palacontology

The Main Limestone of the present ground is only sparsely
fossiliferous and appears to yield a smaller fauna than in
upper Wensleydale and on the Giiling dome, The bulk of the
present fecords are from a richly fossiliferous band at Lock

Gill in Coverdale with a large gquantity of shelly debris set in

pale grey calcite mud. The forms include large Schellwienella

and excellently preserved Phricodothyris lineata. The corals

and foraminifera recorded from the Main Limestone are chiefly

long ranged forms, though Chaetetes depressus and Zaphrentis

curvilinea have not been recorded from ahy other level in the

present ground.

The fauna of the Richmond Chert Series is chiefly restricted
to the limestones. Streaky cherts appear to be without fossils
other than cusp shaped and 1enticﬁlar markings referred tentatively
to the anneiids. The Pipe Bed is presumed to be the product
of a colony of lugworms operating over a large intertidal
area during a period of minimal deposition. These are referred

to cf. Arenicolites sp. and resemble borings in the sandstones of

1

the Simonstone and Underset cyclothems elsewhere in the area.
The brachiopod fauna is chiefly found in the limestones which yield

small forms, especially Eomarginifera. Hyalostelia is a

characteristic fossil, also recorded in numbers at this level
by Wells (1955a); it is chiefly developed in the Richmond Chert

Series.
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Faunal Lists

Main Limestone

?Bevocastria sp., 1
Girvanella sp., 1
"Organism" Johnson ms., 1

Ammodiscus incertus (d'Orbigny), 2
Archaediscus karreri brady, 1
Calcisphaera Johnson ms., 1, 92
~) y, Endothyra sp., 1, 2
%Lﬁ’Orobias ornatafﬁrady, 1
M. Tetrataxis decurrens (Brady), 1
Textulariid, 1

Aulophyllum fungites (Fleming), 1, 3

Caninia sp., 1

Chaetetes depressus Fleming, 3

Dibunophyllum bipartitum bipartitum (McCoy), 3

Diphypliyllum lateseptatum McCoy, 3

Heterophyllium sp., 1

Hexaphyllum sp., 1

Konickophyllum sp. %echinatum (Thomson), 1 .

Archaeocidarid spine, 1, 2
Crinoid ossicles, 1
Cryptostome indet., 2

?Actinoconchus sp., 1

Brachythyris decora (Phillips), 1,3
Phricodothyris lineata (Martinj, 1
Productus (Buxtonia) scrabiculus (Martin), 1
————————— (Echinoconchus) punctatus (Martin), 1
—————— (e ) e¢f. subelegans Thomas, 1
------ ——— (Eomarginifera) lobatus J. Sowerby, 1
—————————— (-~-=————=——--) praecursor Muir-Wood, 1
Schellwienella cf. crenistria (Phillips), A
Schizophoria resupinata (Martin), 1

Spirifer bisulcatus J. Sowerby group, 1

Ostracods, 1,2
Vertebrate crushing tooth, 1
Index of localities for the above

1. Lock Gill, Coverdale (includes thin section) 995782
2. Hindlethwaite Gill, Coverdale (thin section) 056809
3, Dove Scar, Penhill . 035874

Richmond Chert Series

Archaediscus karreri Brady, 1

+_
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Endothyra sp., 1 -
Tetrataxis ddcurrens Brady, 1

Hyalostelia smithii Young and Young, 3
Sponge spicules, 2,4 :

Archaeocidarid spine, 1

Crinoid ossicles, 1, 2, 3, U

Cryptostome indet., 3

Fenestella sp., 4

Rhombopora SP., 7

&f. Arenicolites sp., 5, 6, 7, 8, 9, 10

Cleiothyridina sp., 4

Productus (Echinoconchus) elegans McCoy, 4

_________ (Eomarginifera) longispinus J. Sowerby, 2, 3, L
e (Productus) sp., U4 '

?Fish tooth

Index of localities for the above

4. Hindlethwaite Gill, Coverdale (thin section) 056809
2, Dumps from old lead shaft, Fleensop Moor 042814
3, Dovescar Plainy N. of Penhill oL 3872
4. Thorow Gill, Coverdale" - 085839
5. W, side of Harland Hill, Vialdendsle 022841
6. Ever Bank Quarry, Coverdale- : 116872
7. Griff Head, Melmerby 074856
8., S.E. of Mount Pleasant, Coverdale 046838
9., Cumma Gill, Coverdale 031832
10.. Ray Gill, Coverdale 030825
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CHAPTER 8
THE SUB-GRASSINGTON GRIT GROUP UNCONFORMITY

Movements prior to the mid E1 times

Phillips (1836) drew attention to the fact that there was
a pronounced thinning of measures between the iimestones of
Yoredale facies towards the S.E. of the Askrigg Block., This
fact was later emphasised by Chubb and Hudsqn (1925) who give
comparative sections for upper Wensleydale and Kettlewell in
Wharfedale. The work of Moore (1955) and the present thesis
provides detailé of this thinning which strongly affects the
shales and sandstones of all cyclothems excepting the Underset.
It is evideht that deposition was minimal in the Kettlewell area
though the thickness of the limestones varied little. The
sediments of the Gayle, Hardraw (fide Chubb and Hudson, 1925),
Middle, Five Yard, Three Yard and Main cyclothems all thin towards
Coverdale and Nidderdale. It appears that the S.E. of the
Askrigg Block was a positive area-in P2 times during which the
deposition of terrigenous sediments was minimal. In low E1 times
during the deposition of the shales and sandstones of the
Underset cyclothem subsidence appears to have gone on fairly evenly
over the Block and these sediments are everywhere about 90"
thick in the present ground, except'locally inilowep Cotverdale
(this excepting the area where they have been removed by intra—E{
erosion).

Wells (1955, a, b) showed that the shales and sandstones of
the Main cyclothem thin greatly to the south. They are cut out

completely in the latitude of Leyburn, leaving a large area in the
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S.E., of the Askrigg Block where they are‘absent. It is evident
that the p051t1ve movements causing, as Wells meintains; an un-
conformity below the Little leestone, were mere widespread than
the earlier p031u1ve effects in the S.E, corner of the Askrigg
Block. This is because they affect a larger portlon of the
relevant cyclothem over a larger area than in the case of under-
lying rhythmic units. The shales and sahdetones of the Crow
cyclothem are also appreciably thinner in the present area than to
the N,, though an accurate evaluation of this thinning is not-
possible due to diachronism aé the top'of the Richmond Chert
Series (fide Weils, 1955b).

Hudson (1930, 194lL) and Black (1950) described pre-E, overlaps
by the Upper Bowland Shales from the Malham and Grassington areas.
The details of these have been summarised by Rayner (1953). It
is evident that they antedate the present unconformity which
progressively cuts across beds which range from mld-E1 (Stonesdale
cyclothem) to D, (Great Scar Limestone). There is no evidence
to'show that more than one phase of denudation was involved and
hence the pre-Grassington Grit Group unconformity is referred to

one date, near the middle of E1 times.
The intra-E1 unconformity

The earliest work on the character of the base of the
Grassington Grit Group was that of Phillips (1836) who recognised
that the Main Limestone in Coverdale was 1oca11y cut out by
transgression at this level.  Dakyns had coﬁst?ucted a section
(according to Chubb and Hudson, 1925) which showed an unconformity

at this level. The papers of 1891, 1892 do not specifically state
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this however and appear to attribute the dying out of several
horizons of Yoredalé facraes to the fact that they thinned rather
than that they had been eroded.

The work bf Chubb and Hudson (1925) involved mapping the
Yoredale sediments and the base of the Grassington Grit Group
along the outcrop from Starbotton in Wharfedale to Greenhow.
It was then shown by mepping that the Grassington Grit Group
came to rest on successively lower horizons to the south, since
it lay on the Main Limestone in the extreme north and ultimately
on D1 beds of the Great Scar Limestone in the Greenhow area. On
the basis of a field reconnaisance it was also stated that the
highest beds to emerge from under this unconformity to the north
were the sediments of the 'Fell Top' (i.e. Stonesdale) cyclothem.
Later, Anderson (1928), Dunham and Stubbkfield (1945), Black (1952),
Black and Bond (1952) and Joysey (1955) mapped portions of the
outcrop previoﬁsly studied by Chubb and Hudson and added details to
the previous work. Rowell (195L) summarised the knowledge relating
to the unconformity north of Grassington and drew a section,
chiefly from Chubb and Hudson's and Geological Survey data. This
is in several respects inaccurate and has been corrected in de-
tails by the work of Scanlon (1955), Wells (1955a) and the
present author. The chief value of th;s diagram is the
correlation of the Mirk Fell Ganister with the Grassington Grit
Group of the Grassington area on the basis of the occurrence

of Cravenoceras cowlineense in the Mirk Fell Ironstones, overlying

_the Mirk Fell Ganister (Hudson, 1941 ) and in the Cockhill marine

Band of Greenhow (Dunham and Stubblefield, 19u5) which overlies
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the Grassington Grit Group. Scanlon (1955) added detailed
information about the overstep by sandstones of the Stonesdale

and Crow Limestones of the Shunner Fell area in a southerly direction,
He showed that the Mirk Fell Ganister and the Lower Howgate

Edge Grit were jdentical horizons from a mapping point of view,

a fact which had not hitherto been realised by Chubb and Hudson
(1925), or Rowell (195&).

The above work has shown that eleven cyclothems of beds of
Yoredale facies are transgressed in a southerly direction by the
Grassington Grit Group. This group was deposited on an erosion
surface which appears to have covered the southern part of
the Askrigg Block, with the maximum erosional effect in the
S.E. corner, culminating near Greenhow with the exposure of beds

of D, age. The total thickness of sediments affected is

1
about 750'.

‘The present work confirms that the Grassington Grit Group
rests on progressively lower horizons in a south easterly direction.
In the north of the area round East Witton the Crow Limestone
and Ten Fgthom Grits are present, but elsewhere in the north, in
lower Coverdale and on the north slopes of Penhill, the Grassington
Grit Group rests directly on the Richmond Chert Series, These
latter beds thin progressively up Coverdale under the
unconformity so that in the upper dale the Grassington Grit Group
rests immediately on the Main Limestone.  The Main Limestone is
completely cut out on the S.E. side of the dale under Little
Whernside and is locally much attenuated on the N.W. side of the

valley, but is again thick near Coverhead. (Plate 20).  The local
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. dying out of the Main Limestone in Coverdale appears on mapping
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evidence to be due to channelling at the base of the Grassington
Grit Group and not to flexuring and subsequent erosion of these
beds. The Main Limestone is rapidly cut out by the Grassington
.Grit‘Group N. of Caseker Scar. It\seems probable that a low
scarp stood on the sea bottom at the time, since the base of the
Grits appears to descend below the level of the limestone to
the south in such a manner as to ‘'suggest that the latter beds stood
as a low scarp facing in a southerly direction. The erosion at
the foot of this low escarpment appears to be reflected in a
greater thickening of the Grassington Grit Gproup to the S. of it.
In Upper Nidderdale it has been shown in the present work
that the base of the Grassington Grit Group rests on the Three
Yard Limestone and, locally at the head of the dale, probably
on the Underset Limestone. Wnilst Tonks (1925) realised the
exteﬁt of the overstep of beds in Nidderdale, the reader will
.appreciate that the re—néming of the beds lessens the discrepancy
between the level of the unconformity in Coverdale, N.W. of
Little Whernside and that in Nidderdéle. A problem still exists
however, since the base of the Grassington Grit Group in mid-
Coverdale stands about 4O'-60' above the base of the Richmond Chert
Series, with only a slight downstepping to the south on to lower
horizons in the cherts. In contrast, in upper Nidderdale over a
comparably large area the-base of the Grassington Grit Group is at
the level of the Three Yard and Underset (?) Limestones, with
only a small change in stratigraphic level, similar in magnitude to

that seen in the case of the Richmond Chert Series inﬁmid-Coverdale.
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Between these two areas the unconformity changes in horizon through
14,0' of strata under a ridge (that of Little Whernside) only

172 miles wide, and with an effective length of two miles (insofar
as it affects the existing exposures showing the varying levels

ot which the unconformity stands in Coverdale and Nidderdale.)

It is well known from the work of Chubb and Hudson (1925), as amended *
by Hudson (1933), and the present author that a comparable overstep
is achieved in two miles, E. of Kettlewell, but this appears to

be in part due to the formation of a‘pre-E1 scarp south of which
there is a thickening of the Grassington Grit Group. Whilst the
possibility of a scarp underneath Little Whernside aligned with

the long axis of that mountain is attractive, it must be

stated that there is no evidence for thickening of the Grassington
Grit Group below such a hypothetical scarp in upper Nidderdale.

Oﬁ the contrary, most of the sediments at that level in upper
Nidderdale are shales and the sequence is thinner here than in other
places in the dale, or in upper Coverdale and Waldendale. The
alternative to a scarp is a flexure aligned with the axis of Little
Whernside. Whether the explanation be a slight flexure or a

low scarp, it is evident that 80' of the 140' of the sediments

cut out rapidly to the south'are relatively soft shales which would

readily yield to erosion.
Summary

It appears that the early positive tendency affecting the "
thickness of sediments in the S.E. corner of the Agkrigg Block in
P2 and early E1 times was followed by a period of emergence some

time after the formation of the Stonesdales Limestones. Evrosion
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affecting a maximum of'750' of sediments took place with its
greatest effect at Greenhow. The influx of deltaic sediments

of the Grassington Grit Group over this land surface appears

to have been relatively sudden. Beds of Millstone Grit facies
therefore lay above progressively lower horizons to the south.
Over much of the céntre and S.W. of the Block the formations under
the unconformity were the Richmond Chert Series and Main Limestone,
but to the north, and largely to the N, of Wensleydale, higher
beds appear from under the erosion surface, namely strata of the
Cfow and Stonesdales cyclothems. Whilst the present outliers

on the Askrigg Block at Pen-y-Ghent, Fountains Fell and round the
heads of Wharfedale show that the Grassington Grit Group does

nét rest at lower levels than the Main Limestone, there was
pronounced erosion in the S.E. corner of the Bloék which led to
overstep on to low levels, culminating with a local transgression
on to D1 beds at Greenhow.

Though there is good evidence of channelling at the base of
theAGfaésington Grit Group in‘upper Coverdale, the present author
cannot agree with the contention of Joysey (1955) that the
overstep may be due to scour off the face of a delta. This 1is
pecause of the extent of the surface and the fact that coals afe
abundant in the Grassington Grit Group, even in the lowest beds
(Whiéh are locally fireclays), indicating conditions of repeated
emergence which do not appear to be likely to be the immediate

sequel of a supposed period of delta-front scour.
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PLATE 20 |
Map showing the beds exposed bensath the plane of the intra«Ey
unconformity.

| PLATE 21

mégmm to show facles aud thickness chenges fram the base of the
Middle nmestana %o-' the Cockhill Marine Band. The upper section
ghows clearly the effect of the intrasE; unconformity. '

in léach case the Coclill Marine Band has been used as datum. Infor~
ma.t;ion is complled from memsured sections, the localities of the chief
of wnich aré written ebove the section,
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CHAPTER O
THE GRASSINGTON GRIT GROUP

The term 'Grits of Grassington Moor' was coined by the
officers of the Geological Survey for arenaceous beds with somei
shale overlying the strata.of Yoredale facies in the country
between Grassington and upper Coverdale. 'This term was used
in the key of Sheet 97 S.E. (New, Ser. 51) which covers the
present area. Since this date Bisat (1914) and Tonks (1925)
re;erted to the old miners' name 'Basement or Bearing Grit's.  The
present awthor prefers a nomenclature that does not stress the
arenacous beds beceause the bulk of the sandstones at this level
‘do not persist in the north of the ground here described. For
this reason the term Grassington Grit Group (following Hudson,
1939) is employed.

The carliest record of the variations at the level of the
Grassington Grit Group was by Dakyns (1891, 1892), He noted
that a deterioration of the sandstone members set in down Coverdale
and Waldendale so that in the lower reaches of these valleys they
are represented by a predominantly shaly seguence. _'Bisat (1914)
noted that the coarse sandstone development was well seen in
wastean Beck, Nidderdale and held that the maximum thickness of
these beds was in a N.-S. line under Great Whernside. Tonks

(1925) also noted these changes and mentioned that the lower

sandstones were the most persistent.
Stratigraphy

The Grassington Grit Group comprises all strata between the
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intra—E1 unconformity and the Cockhill Marine Band. The thick-

ness of the beds varies from at least 200! (probably 220') to

about 125'. The thinning takes place in a northerly direction

and appedrs to occur largely at the-point of change from a
predominantly arenaceous to a preddminantly shaley facies. In

the Great Whernside area and in Howstean Beck the beds are largely
coarse, massive current bedded sandstones with layers of

pebbles often developed in the lower half of the division. Here

the thickness is at its maximum; it pfobably exceeds 200°

locally and is always about this figure. The sandstones show
currentrbedding_predomihantly from the N,N.,W, and are characteristicil
feldspathic. Occasional shale partings occur and are in some i
instances mappable. One such parting outcrops on the S.W.

flank of Great Whernside and in Howstean Beck; at both localities

it cérries a coal seam (Plate 23). Whilst exposures in the

upper part of the Grassington Grit Group are incomplete, the

evidence from Providence Mine and elsewhere sugggsts that it

contains several shale partings and that the beds of sandstone

are less coarse than in the lower part of the division.

In upper Waldendale, upper Coverdale and in Nidderdale above
Angfam Réservoir there is & strong suggestion of rapid facies
change in a northerly direction accompanied by rapid thinning of
sediments from 200' to 160", Further north the Grassington
Grit Group appears to thin still further to about 125%, but this
decrease in thickness does not appear to be linked with any facies
The thinning at the line of facies change appears to be

change.

largely due to the rapid lensing out of the massive, coarse sand-




stones in the lower half of the group. It appears to take
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place along a distinct line which can be traced from Waldendale
into Coverdale and thence into upper Nidderdale. The line
then must run under Kay Head Allotment and across the Nidd again
E. of the Scar House Dam (the section in the dam trench is in
the predominantly shalyg development) (see Plate 20 in which the
line of facies change is shown). The result of this facies
change is that thick developménts of coarse sandstones at this
level occur only in the south of the area, in upper Waldendale,
upper Coverdale, Nidderdale around Lofthouse and the How Stean
Valley, whilst a portion of the beds of massive sandstone facies
are also seen in the R. Nidd above the Angram Dam.

In. the area where the predominantly shaly facies occurs, coals
are more frequent than in the ground where sandstone predominates.
These are accompanied by fireclays and ganisters which attain
their maximum developmeht in the lower part of the seguence.
Sandstones are thin and are chiefly fine grained, but also
include coarse types similar to those developed where the
sandstones are thick. Exceptionally, thicker sandstones occur
asion the N,E. slopes of Penhill and on the S.W, slopes of
Harlaﬁd Hill. In no instance is it possible to map a sandstone
with any degree of confidence in these beds and there appears to
be rapid variation which is in fact seen in the sections of the
Angram dam trench. Shales of the Grassington Grit Group have
yielded Lingula sp. at three widely separated localities in
Coverdale, indicating a periodic influx of salt or brackish water

into the area; generally speaking however, fossils apart from

plant remains are absent.

- . . : )




The cause of the rapid facies change in the'Grassington
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Grit Group is not clear. The interpretation given oh Plate 21
is based on facies change. This seems to be-the most likely
explanation, but the possibiiity of a partial overlap cénnot be
overlooked since the coarse sandstones appear to die out to
the north in such a fashion that the lowest beds are the last to
thin out,'which would be the condition brought about by erosion
followed by overlap. The. evidence in upper Nidderdale in
which several of the sandstones in the shaly development
are coarse suggests-a lateral passage. If this explanation is
cgrrecf a reason must be found for the rapid replacement of a
thick series of sandstones by a comparable, but slightly smaller
thickness of shales, with impersistent sandstones and several coal
seams. The bar fingefs of the bird foot délta of the Mississippi
(Fisk et al., 1954) appear to provide a good analogy since the
thick development of sandstones in the Grassington Grit Group in
the south of the area is a similar, thick pile of érenaceous
sediment, differing only in the detail of grain size (coarse, as
opposed to fine). The deposits into which the sandstones pass
are chiefly shales with several coals which were on this explanation
formed in interdistributary swamps subject to long periods of
inundation., Occasional crevassing of the levees of the main
‘river channel lead to the influx of occasional sheets of coarse
sediment which contrast with the predominantly fine sandstones
interleaved with the shales at thiS'level;

The directions of current bedding which were measured show a

- maximum in the direction N.N.W. This direction is parallel to
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the edge of the postulated channel, marked by the facies change
to shalyy beds in the north. The incision into the Main Limestone
of Coverdale which can be picked up on both sides of the dale
also shows alignment in this direction. It has steep sides
after the\fashion of a channel ﬁhich has been- scoured out.

The present author maintains that it is possible that this
represents the early stages in the formation of the channel
which later built up a bar finger when the preliminary‘erosive
period was followed by one of deposition. The major objection
to this view is that already expressed by Walker (1952) who |
considered that coarse and fine sandstones are the products of
differing sedimentational eﬁvironments. The difficulties
associated with Wélker's scheme are more fully dealt with in
‘Chapter 23. In the present case however both coarse and fine
grained sandstones occur in close proximity in the shaley
development'of the Grassington Grit Group. It is therefore
difficult to conceive that they are the product of differing

sedimentational environments, namely the fan-spread and the

bird-foot delta.
Details
Exposures are described in sequence from Waldendale, Coverdale

and Nidderdale.
Tast side of Waldendale from Walden Head to Penhill - The upper

part of Waldendale, on the N.W. slopes of Brown Haw shows a
thick sandstone in the lower part of the Grassington Grit Group
which can be seen resting on limestone in a sink at Walden
Head (980789). The lowest 80' at least of the group appears

to be wholly sandstone and forms a well defined platform above

L
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Crgg Brea. The upper beds are not exposed though theylare
probably alternations of sandstone and shale of the type shown
in Plate 21B, The uppermost strata are segn'in a gulley
section at 989799 where the following section is exposed:
- Cockhill Marine Band
7' gap

1'  flaggy sandstone
18° shale, getting silty upwards

At Brownhaw Holes (998805) the following beds are seen:

- shale chips (probably just below the horizon of the
Cockhill Marine Band)

116" sandstone

30! shale

It.is evident from these two sections that the highest 35'

or 4LO' of the Grassington Grit Group are predominantly shales
on the W. slopes of Brown Haw. Beds which appear to be at a
slightly lower level still in the sequence are exposed in the
vicinity and include 8' of shale.

N.E. of Brownhaw Holes the platform on the arenacous lower
half of the Grassington Grit Group rapidly looses definition,
which is no doubt due to the dying out of the arenaceous beds
in the manner shown in Plate 21B. The additional discovery
of the Cockhill Marine Band on the N, slopes of Fell Pot is
important as it shows that the Grassington Grit Group haé
thinned northwards at the point where the sandy beds die out.
Below the exposure of the marine band on the slopes of Brown
Haw the Grassington Grit Group is about 195' thick (the feature
on the sandétones in the lower part of the beds is here
strongly developed) whilst below Fell Pot it is about 165' thick.

The available evidence suggests a further northerly thinning
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towards Dovescar Moss (the feature on the sandstones is absent
W. of Fell Pot and to the north). A sandstone a short distance
below the Cockhill Marine Bend af Fell Pot can be mapped on

the basis of a feature for a mile; a maximum of 15' of flaggy
sandstone is exposed at this level.

_Back Dike (021815) shows a section in the lower half of
the Grassington Grit Group which may be interrupted by
faulting. When this is taken in conjunction with that seen
in Coal Gill (025817) (Plate 23) the section is seen to be
composed chiefly of shaley beds with the development of thick
fireclays with coals., This forms eAStrong contrast to the
sandstone developed at this level in the platform on the W.
slopes ef Great Haw, |

* North of this point the Grassington Grit Group has been
removed by erosion on Doveecar Moss, a plateau on the Richmond
Chert Series, except probably at North Tarn Hills and South
Tarn Hill where sandstone blocks in the.soil together with
" features point to the presence of outliers.

The S.W, slopes of Harland Hill are not well exposed,
but show features with much scree developed on them which indicate
a fairly strong development ef sendetones at this point.
Plate 23 gives the result of the levelling of these features
with the apparent geology indicated. It seems probable
that the Grassington Grit Group is'ebout 150" thick here, which
'is rather thinner than the.development of these beds at Fell
"Pot. Whilst some of the sandy bands persist along the We

slopes of Harland Hill there is no. evidence for their presence

N. of Chance Hill and when seen in'Thupton Gill, the lowest 131

L ——
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of beds in the sequence are shales. A horizon L40' above these
shales has been worked fr roofing tiles, and it is probably

the same bed which was wbrked for this purpose on the N. slopes

of Penhill. The extensive development of sandstone boulders

at Buékstbnes and Foundations indicates the presence of a
sandstone, mapped tentatively as the same horizon as the highest
sandstpne of the Grassington Grithroup on Harland Hill; Dboulders

at Buckstones show wavy bedding.

North slopes of Penhill to Coverhead on the W. side of the dale.

On the N, slopes of Peﬁhill the chief indications are at the level
of the roofing tile workings about 60' above the base of the

groups These are flaggy fine grained micaceous sandstones (of
grain size about 200 microns) with some feldspar and many flecks

of carbon which haye peen worked in open cut and levels;

the horizon is-perhaps about 6' thick. The old pony track
ascending Penhill E. of Black Scar shows some shale chips at

highér levels than the roofing tile horizon and. also some

sandstone boulders, here tentatively taken as representative of a
_sandstone horizon which is extended round the hillside in the
direction of Foundations oh slight.evidence. The Grassington Grit
Group appears to be less than 150' thick here because the

Cockhill limestone was found in the debris of the Black Scar
1andélip, the top of which is 150' above the base of the Grassington
Grit Group. Since the horizon of the limestone does not appear
to occur in the actual scaf of the slip it must lie between 150"

and 50' (its actual level of occurrence in the debris of the slip)

above the base of the Grassington Grit Group. The records from
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Howden Gill i mile to the south strongly suggests from mapping
evidence that the Cockhill Marine Band is about 125" gbove the
‘base of the Grassington Grit Group which is therefore thinner than
it is further south (compared with a probable thickness of 150!
at Harlang Hill and 195' at Brown Haw).

On the N,E, spur of Penhill the Grassington Grit Group
is never exposed, but appears to include a strone arenaceous
development in its upper part, where a feature is developed at
Little Penhill with abundant sandstone blocks on the surface
of the ground. This horizon has been tentatively mapped as
the same as that exposed at Foundations and elsewhere. An old
level below Little Penhill shows shalé jn its tip derived from
a horizon lower in the.sequence than the sandstone of Little Penhill,
This latter sandstone appears to die out rapidly to the south
pecause of the loss of definition of the feature which it forms.
At about the level of this shale a coal has been worked in
Hodge Holes Colliery. In Rams Gill ssveral s ections .occur in chiefl;
sha1¢y beds. The sections include 17' of flaggy mudstone. Some
of the lowest strata are seen in a sink hole S.W. of Rams Gill
(049852) where 1! of black shale with Lingula are exposed.

Howden Gill shows a few feet of shale low in the sequence and
a few ékposureslat higher levels. The beds a short distance below
the Cockhill Merine Band are chiefly shales, with thin bands of

flaggy sandstones On the S.E. slopes of Penhill, below

Slantgate and on the S.B. slopes of Harland Hill sandstone bands

are developed which appear to belong to a horizon just below

the Cockhill Marine Band.

On Horsehouse Moor there are several small e xposures in the

e
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lower beds of theé sequence which appear to be largely shales for. the
lowest 70°'. These are overlain by a medium grained sandstone
which has been worked in an old stone pit. The section in Fall
¢i11 (015801) (Plate 23) contrasts with that seen on Horsehouse
Moor and that in Coal Gill due to the presence of about 30' of
current bedded highly feldspathic medium grained sandstone in the
lower part of the beds. This sandstone overlies 13' of measures
which appear to be all sha1¢y and include a coal seam, once worked
in the vicinity. ' The current bedded sandstone is overlain by
shales with sandstone bands and a thin coal seam; the uppermost
beds ére not exposed, but are presumed to be chiefly shales.,

.West Gi11l (007792) shows a much stronger development of sand-
stones in the lower part of the beds. Here are seen 60' of massive,
coarse current bedded sandstone with layers of gquartz pebbles.

A1l further sections on the N.W. side of Coverdale in an up-dale
direction show a thick development of current bedded sandstones
"with no shale partings in thé lower part of the‘group; exposures
in the upper beds are very poor however and it 1s presumed that they
consist of sandstones and shales. A coal is developed low in

the Grassington Grit Group in upper Coverdale. It is seen to be
416" thick in a pot hole (985768) and overlies 2' of deeply
Weafhered coarse sandstone, which probably rests almost directly

on the top of the Main Limestone{ The coal persists across Great
Hunters Sleets where it has been extensively worked in shafts.

A pot hole on this ground shows the lowest beds of the Grassington

Grit Group, here 3' of very coarse pebbly sandstone.
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Providence lead mine to Bast Witton along the E. side of

Coverdale - Dakyns (1892) gives a section for the Providence
lead mine which appears to bé an almost complete section in the
Grassington Grit Group. There is no evidence for the presence
of the Cockhill Limestone in these records and it is assumed
that since it was known from the country further south it

would not Have been missed by the miners, The fact that this
limestone does not seem to gppear in the section means that the
Grassington Grit Group is probably here thicker than elsewhere
in the area.’- The mapping evidence based on a feature on the
side of Great Whernside supports. this view. The surface geology
"in the vicinity of Providence Mine bears out the main details
of the section given by Dakyns. There is a thick development
of sandstones in the lower part of the group since shafts

sunk into these beds below the horizon of the main coal seam
show only s andstone in the tipé. The surface mapping shows
that a feature may be mapped for a mile south of the mine (this
is butside the bounds. of the appended geological map). The
crest of the feature is in a coarse current-bedded sandstone
which is appreciably more arenaceous than the beds recorded by
the miners at this level (though this may be due to facies change
near the mine). The feature itself is in shales; this is
apparent since a coal has been worked intermittently along its
length, both south of the mine and north of ift, where the
feature again appearse. The highest beds are not exposed, but
occur in a sloping peat covered platform, penetrated by a shaft
which shows shale with plants and ganister in the tip (999725)

and probably penetrated the upper coal quoted by Dakyns. This

—4————————————————;—————_;:------I-IIlllllllllllllllllll-llll
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'shaft'occurs near the base of a large, but vague feature.
Experience in Nidderdale showed that a similar feature tends
to occur at the level of the Cockhill Marine Band and thus
it is assumed that this horizon is Jjust above the top of Dakyns'
measured section.

The lowest 70" of the Grassington Grit Group are seen at
Caseker Crag where they are entirely current bedded sandstones
without any shaly partings. East of Coverhead exposures are
poor, but further north at Hem Gill Beck and Fox Stones (998767)
the lower 100' of the beds are chiefly, or perhaps wholly,
sandstohes, because prominent lines of crags in current bedded
sandstone are developed at intervals. It seems likely that the
whole of the beds are 200' thick here and may include a
prbportion of shaly beds in the upper part (Plate 21A gives an
interpretation of the available evidence). Between Slape Gill
and Burn Gill (014781) the base of the Grassington Grit Group
appears to cut through the Main Limestone into the sandstone
and shales below it; exposures in Crab Gill indicate that the
f£illing of this channel is predominantly and probably entirely
sandstone. . _ |

Exposures of the Cockhill Limestone on the N,W, slopes of
Little Whernside indicate that N. of Pally hut the total thickness
of beds is 200', which thin to 170' in the direction of Lords
@ill. The section in Lords Gill (020783) is incomplete, but
the exposures éeen are chiefly in shales. The uppermost one

shows the following beds:

- shale chips
! black, brittle shale with Linguls
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6"  impure coal
6"  gap A
- ganister

By comparison with the section already enumerated it is evident
that the line of facies change from persistent sandstones to shales
with thin sandstones has been crossed and this is reflected here,
as it is on the opposite side of the dale and in Waldendale by
a nofthwards thinning at the point of facies change from predominant
sandstones to predominant shales. The Cockhill Marine Band
exposures on the N,W, slopes of Little Whefnside occur at the base
of a feature which can be mapped to the N.W, to High Pasture. This
feature appears to die out when its base is only 110" above the
bottom of the Grassington Grif Group and it secems probable that
these beds have thinned rapidly. This agrees moderately well with
their known, smaller thickness in the north of the area. 5' of
shale with nodules of limestone occur in the lowest beds in Side
Gi1l (036792) and are followed upsfream by 3' of platy, sulphurous
flaggy sandstones. A feature With-sandstone boulders occurs at a
slightly higher ievel in this vicinity and further blocks occur
in the steep stream course in Harkera Gill, Arkleside Gill (049798)
shows 25' of currenf—bedded fine grained sandstone in the lower
‘part of the series at the level where shale occurs further up the
dale in Lords Gill and Side Gill.

In Hindlethwaite Gill there is a good section in the lower part

of the Grassington Grit Group (Plate 23). At the S, end of
Hindlethwaite Gill Plantation the lowest beds include 20' of ganisters

and-fireclays with a 1' coal seam, not shown on the figured section
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due to the rapid facies changes within the limits of the exposures.
A section at 057808, further upstream, shows platy cherts which

are apparently the uppermost beds of the Richmond Chert Series.

They ére here overlain by shales and sandstone with a thin coal,

put with very little fireclay, in strong contrast to the section

at this level 100 yards away. A calcareous sandstone 3' thick,
and 1' from the base carries unidentifiable shelly debris and
crinoid stems; this is not seen elsewhere at this level, Higher
beds are chiefly shales which have yielded Lingula sp. They include
sandstones which vary much in thickness and show ripple markings.

| A fireclay and thin coals occur at this level in the seguence

giving a section similar to that in Back Dike and Coal Gill on the W,
side of Coverdale. The several coal seams which outcrop in
Hindlethwaite Gill have been worked in the vicinity, but do not
appear to persisf along the outcrop since the workings are
localised.

The strata seen in Lead Up'Gill are exposed in such a disjointed
section that measurement is not possible. It is evident however
that the lowest 20' or so of beds are shales with limestone
nodules. They are followed upstream by ganisters with shales;
these beds occur up to a thickness of 12' in a single exposure. In
one of the exposures a tilted sandstone is transgressed by a fire-
clay which appears to rest on an erosion surface. North of this
point sections are ﬁot seen till Caldbergh Pasture is reached. There,
a series of old shafts (101851) show shale and chert fragments on the
tips. The shale is from the Grassington Grit CGroup and the shafts
appear to have also penetrated the Richmond Chert Series. The

mapping evidence suggests that the entire Grassington Grit Group

———————————————————————_;:-----i---llllllllllll.|l||||-|||l
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may be only 4100' thick here since no trace of the Cockhill Marine
Band is seen in a gulley section whose base is 100' above the top
of the Richmond Chert Series. On the north side of Castle Steads
shales ‘occur at three leﬁels on the hillside. They are more
completely exposed in Red Beck Gill (12i855) (Plate 23).A The
lower beds of the sequence are pfincipallj shales, here interrupted
by a fault which brings in shales with two sandstones. These
latter beds may belong to the lower part of the Nidderdale Shales
or to the upp°r part of the Grassington Grit Groupe. Since the
field ev1dence suggests that the fault 1nvolves the omission of
50" of beds from the section, it is perhaps more consistent with
the supposition that the Grassington Grit Group is 100" thick to
consider them as part of the Nidderdale Shales.

' | Whilst exposures of the Grassington-Grit Group do not occur
on Witton Banks, shale chips aré abundant since the hillside 1is
drift-free. Some fossiliferous blocks found on Witton Banks (see
Chapter 10) may belong to the Cockhill Marine Band, but this cannot
be proved. If this is the case howevcr, the Grassington Grit Group
is here about 100" thlck, a figure which agrees well with the
evidence from elsewhere. A coal seam which has been worked on
Witton Banks is perhaps in the lower part of the Nidderdale Shales,
though'in the absence of firm evidence it has been placed in the
upper part of the Grassington‘Grit Group in Plate 21A.

Nidderdale, from above Angram to Howstean Beck - The section in the

R. Nidd above Angram Dam (018758) includes a large proportion of
coarse, pebbly sandstone 1n the lower part of the Grassington
Group. The upper 90' of these beds are not here seen. 5' of

coarse sandstone near the base of the Grassington Grit Group are

—<_
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seen néar the bottom of Long Hill Sike (021760). In Crook Dike,
further east, a dearth of sandstones is apparent and it seems that
the feather edge of the massive sandstone development lies Between
Long Hill Sike and Crook Dike. This transition is considered to
be the same as that observed in @aldendale and Coverdale. The
succession is similar to tﬁat in Hindlethwaite Gill and Coal Gill,
Coverdale because of the abundance of fireclays, coals and dark
shales. The highest beds in the section are not fully exposed
put include two sandstones, the lowest of which is micro-current
bedded and is a fine grained, slightly feldspathic sandstone with
carbonaceous flecks; the upéer sandstone is medium grained. The
total thickness of the Grassington Grit Group does not appear to
exceed 150',_which‘is a good averagé for the shaly development of
these beds in mid-Coverdale and in Waldendale (Plate 23).

‘The section in Stone Beck is sufficiently extensive at some
levels to trace thickmess variations. The basal 7' of sandstone
which overlies the intr'a—E1 unconformity is a fine grained sandstone-
with little feldspar and with occasional green grains which are
probably glauconite (Plate 22B).  The beds above this horizon are
variable, but are predominantly shales (Plate 23) which include a
medium grained feldspathic sandstone varyiné ;n thickness from 25'
to 11", Maiden Gill Beck and Haw Gill Siké are incomplete sections
in dominantly shaly beds with sandstones.

Wising Giil Sike (042759) (Plate 23) is fairly completely
exposed and shows a strong development of sandstones. It appears

likely that this section lies on the transition line between
predominant sandstones and dominant shales. Two of the chief beds

in.the section are fine grained feldspathic sandstones. Other

e
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bands are coarser; one contains both quartz and shale pebbles.

The Angram dam trench cut through the lower part of the Grassington
Grit Group. The strata encountered in the trench were very
variable. This is apparent in the section quoted by Tonks (1925,
Plate xvii) which shows a basal sandstone which dies out within
thellimits of the section. The nfkherly direction in which tﬁis
sandstone dies out, from L4O' to nil is the same as that of the
thinning of the sandy facies, seen elsewhere in Nidderdale and in
the country to the N,W. It seems probable that this is the
visible expression of this thinning in the Angram trench.

In Wench Gill (043770) (Plate 23) there is a good section in
the middle beds of the sequence, here predomimntly shales. | In thin
section oné of the sandstone bands in these shales was a coarse
grained highly feldspathic sandstone with a high percentage of
microcline, Trows Beck is not completely exposed, but shows coarse
sandstones at about the same level as at Wench Gill, Exposures
are scanty in these beds down-dale from Lodge, but the Scar House -dam

trench penetrated a predominantly shaly sequence (Plate 23).  Tonks -

(1925) records Limipecten dissimilis and Leiopteria from an

imﬁersistent band in this tfench 75' above the base of the Grassington
Grits and Shales. Whilst the Cockhill Marine Band was not seen
in the trench it was exposed in the vicinity and occurs a little
higher in the sequence than the’sediments of the trench,

Full sections are shsent between Scar House reservoir and
Lofthouse, but there are several exposures in the lower beds and few
in the upper ones. These lower beds are predominantly massive,

coarse and current bedded sandstones which contrast with the

predominantly shaly sequence seen.in,the Scar House Dam trench. It

;—~——————————___________:1------I-IIIIIIIIIIIIIIIIIIIIII
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appears that the line of transition from predominating sandstones

to a shaly sequence crosses the Nidd valley a little to the E. of
Scaf House, indicatiﬁg a swing in the direction of the zone of
facies change from a N.N.W.-S.S.E, course to a probable Ww.8.W,-E.N.E.
trend. The upper beds, here chiefly shales are exposed in nggy—

shaw Gill (093766):

Cockhill Marine Band

7! shale

18! blocky mudstone

3te" sandstone

15! mudstone and flaggy mudstone (base not seen)

Shales occur at approximately the same level in Woo Gill and
Turnacar Gill, but their exact relation to the Cockhill Marine
Band is not clear though they appear to be in the upper 50! of the
Grassington Grit Group. |

The bed of the R. Nidd in the vicinity of Low Woodale shows coarse
sandstones developed near the base of the Grassington Grit Group.
Soma shales with flaggy bands occur, but the predominant beds are
coarse sandstones which are also seen in the Nidd near New Houses
and in the vicinity of Thwaite House and Limley. A long section
is seen in the R, Nidd upstream from Sampsons Wood. It appears
that the lowest 4O' of beds‘are here entirely made up of coarse
sandstone which is fery massive and current bedded. The basal
stratum is exposed in Sampsons Wood (099742) where it is a fine
grained sandstone with no feldspar and carrying a high proportion
of calcite cement with many grains of glauconite.

Backstone Gill (110735) shows an incomplete section in which

coarse sandstones are dominant in the lower beds, though it seems
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that near the top of the Grassington Grit Gréup there are several
shale partings, ineluding one of silty shales about 10' thick.

A coal 5" thick was also seen in the section. A traverse made

up Blayshaw Gill indicated that the lowest 60' or so of the
Grassingtén Grit Group consists of coarse, massive current bedded
sandstones. Shafts for lead on the adjoining country near Moor
House show coaly shale in the tips pointing to the presence of a
shale parting in the upper part of the beds, which may be the same
horizon that has yielded shale chips below Hard Gap Lane (087730).
This horizon has been tentatively mapped as part of a shale

parting 17" thiék, known to occur high up the Howstean valley

and which has yielded obscure marine fossils. A coal at this
horizon is apparently impersistent, but has been worked at

Ruscoe Beck and is also seen in place in Howstean Beck at one point.
A'gofge is excavated in the loﬁer part of the Grassington Grit Group:
in Howstean which is flanked by cliffs for a long distance. In
them are seen up to LO' eof massive coarse, current bedded sand-
stones, part of a sandstone development 100! thick. These beds are
only measurable at Ruscoe Beck, though by far the most extensive

outcrops are in the gorge of Howstean.




PLATE 23

comparative sections in the Grassington Grit Group together with

the Cockhill Marine Band.
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CHAPTER 10

THE COCKHILL MARINE BAND

The Cravenoceras cowlingense fauna which characterises this

horizon has not. hitherto been found in situ in the present area,

but one exposure of the Cockhill Marine Band was discovered in
Foggyshaw Gill, Nidderdale, by Tonks (1925) which did not yield
any goniatites at the time. Tonks regarded this horizon as the
probable. equivalent of the Top Limestone of Phillips (1836) and
the Gate Up Limestone of Dakyns. Specimens Zh 4223-28 in the
Geological Survey Collection in London were found by Hudson in

the River Nidd between Limley and Lofthouse as loose blocks, which
no doubt originated at an exposufé described subsequently
(Exposure No. 10 in the text). The blocks collected by Hudson

yielded C, cowlingense preserved as 'solids' in blue calcite

mudstone.

| Outside the limits of the present ground, the Cockhill
Limestone has long been recognised, having been recorded by
Phillips who quotes Newbold' E section at Greenhow. Dakyns, in
surveying éheet 116\ in the 1atter half of the Nineteenth Century,
found "calcarebus shale with fossils" in Gate Up Gill, a record
confirmed by Dunham and Stubblefield (1945) who also re-examined
the adits at Greenhow from which the limestone was originally
recorded. These authors renamed the Top Limestone of Newbold
and Phillibs, the Cockhill Lihestone, after Cockhill Adit where
it was discovered (Dunham and Stubblefield, 1945).  These same

authors recorded for the first time the Cravenoceras cowlingenseg

fauna from the southern part of the Askrigg Block. A record
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from Deep Gill in the Beamsley area, south of the Craven Faults,
cited by T.W. Jones (1943) is discounted by Hudson (discussion
in Dunham and Stubblefield 1945), who claims that this is the
Colsterdale Marine Series and not the équivalent of the Cockhill
Marine Band as Jones had maintained.

The term 'Cockhill Limestone', is modified to 'Cockhill
Marine Band' in the present treatment, since here the limestone
is not the dominant member of these marine beds as it is at the

type locality of Cockhill Adit.
Stratigraphy

The Cockhill Marine Band appears to persist throughout
the area and is known from several outcrops in upper Nidderdale,
in Coverdale and in Waldendale, together with an occurrence in
the debris of the landslip at Black Scar, Penhill, Exposures
are not found on the east side of Coverdale, north of Arkleside,
or on the south side of Wensleydale, east of the River Cover.

The full thickness of the marine band is usually not seen,
owing to incomplete exposure, but it is known to attain a
maximum of 6 Feet, locally. The horizon appears to be somewhat
varisble with the development of a discontinuous limestone, set
in a‘soft, calcareous, highly carbonaceous shale. The limestone
occurs'in blocks which were apparently always of nodular shape.
These are usually about 9 inches in diameter and consist of blue
calcite mudstone containing a little quartz sand; septarian
éracks jpnfilled with calcite occur commonly, whilst cone-in-cone
structure, poorly developed, is seen in a few instances. The

limestone often contains scattered goniatites, all the identifiable
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ones being Cravenoceras cowlingense Bisat, preserved as 'solids'
(as in the case of those recorded from the Cockhill Limestone of
Gfeenhow by Dunham and Stubblefield, 1945). The limestone is
absent from several sections and is not regarded as characteristic
of the horizon within the area mapped, but appears to be a more
persistent feature in the Greenhow area,

The shales of the Cockhill Marine Band occur chiefly above
the limestone, where a thickness of 3'-3'6" is usually seen.
These shales are typicaily compact, brittle, black, finely

micaceous shales which yield a fauna of Cravenoceras and pelecypods,

chiefly posidonids. Below the limestone the shales are sometimes
fossiliferous for about a foot, but locally up to %' of shale
of marine aspect, without fossils, occurs.

Variants of the limestone - shale facies occur on the slopes
of Brown Haw, Waldendale where a fossiliferous sandstone and a
fossiliferéus, black, finely laminated shale are seen, but there
is no trace of a.limestone.

The Cockhill Marine Band has been mapped through most of
the area on the evidence of scattered outcrops. Sometimes
the band occurs at the foot of a large, indistinctly defined
feature on the Nidderdale Shales, as in the country around Angram,
and on the western slopes of Great Whernside and Little Whernside.
'Complete exposures of this horizon are infrequent, owing to peat
cover and the lack of dissection of the landscape at the

topographic level where the outcrop of the band might be
expected.

. Details

Since the records set out in the following pages are nearly

: :
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all new ones, they have been detailed at length and the

exposures are numbered.

South Side of Nidderdale.-

1. The stream draining into Scar House Reservoir which drains
parallel to Scar House Gill, and.50 Yards to the East of it

(064765), shows the following section:

151 unfossiliferous shales

3! black, brittle, fissile shale with well preserved Posidonia
. membranacesa

116" black mudstone with Posidonis vetusta and Productus

(Productus) sp. and containing nodules of about 9"
diameter showing cone-in-cone and septarian structures,
with an infilling of calcite in the cracks. The
nodules weather yellow and have yielded orthocone
nautiloids and zapr&tid corals, but no goniatites

1! black mudstone with Posidonia sp.

11 soft, pale grey, unfossiliferous shale

5t unfossiliferous mudstone (with impure limestone nodules
, in the upper part)

2! sandstone seen

o, Scar House Gill (063765) shows a less complete section which

is essentially similar, being only 50 Yards away from the section

detailed above.

unfossiliferous shale

8! gap :
116" brittle, black shale with goniatite 'ghosts'
11 approx. nodular limestone with goniatites
- soft shale with goniatites
gap ’ ~
56! current bedded sandstone

3, The stream draining Haden Carr Pasture (051765) shows:

- unfossiliferous shales
1 brittle, black shale (probably the top of the Cockhill

Marine Band)

L. Wising Gill Beck (044757). Here the Cockhill Marine Band

is somewhat thinner than usual and poor in fossils, The section

seen is:
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2! ‘micaceous, coarse black shale with septarian nodules
of blue limestone .
6" zone of nodules of blue calcite mudstone
e" black shale
2! siltstone passing down into 2' sandstone

5. An uﬁ%med tributary of Stone Beck (034750) shows a section
disturbed by hill creep, with beds of Cockhill lithology at two
levels close to each other. In reality there is probably only
one horizon and the most complete exposure appears to show the

following beds:

L' unfossiliferous mudstone

3'e" black, brittle shale

11 approx. gap

2f greenish, micaceous flaggy sandstone

Traces of goniatites occur in a very rotten, black mudstone at a
slightly higher level uphill, from whence the section detailed above
appears to have siipped en bloc.

North side of Nidderdale

6, Crook Dike (02576L) shows the most fossiliferous development

seen in the Cookhill Limestone of the present area. The section

shows

3ten black, blocky weathering ferruginous shale with small
carbonaceous nodules and occasional Productus (Productus)
sp. and palaeoniscid scales. (top not seen)

1t horizon with nodules of blue dalcite mudstone in shale. The
centre of the nodules contain a 2" layer with profuse
'solid' specimens of Cravenoceras cowlingense Bisat.
Cracks in the limestone carry infillings of calcite and

barite.
5! gap
- mudstone

. The stream draining past High House Lathe into Angram Dam
(037766) shows an excellent exposure at this horizon which is

here detailed:

———————————————————_______;1----IIIIIlIIIIIIIIIIIIIIIIIIIIIIIII
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- ~unfossiliferous mudstone
zte" black, blocky shale with Posidonia sp. and Cravenoceras sp.
1! layer of subspherical, blue calcite mudstone nodules in a

zone of carbonaceous, rotten mudstone. The nodules
show commonly the development of the most perfect
septarian structure, with a polygonal mesh of calcite
infilled cracks intersecting the rounded surface.
'Solid' specimens of Cravenoceras cowlingense Bisat
occur scattered sparsely through many of the nodules, but
although the exposure is extensive, no nodules showed
goniatites in the profusion seen in Crook Dike.
Cone-in-cone structure is also developed

3t black, carbonaceous, blocky mudstone with no fossils

' recorded
- grey mudstone

8.  Wench Gill (041772) - The section here is involved in
landslips and only part of the thickness of the marine band appears
to have been preserved. 1' of black, brittle shale with Productus
(Productus) sp. and Lingula occur, which is very similar to shales
seen above the Cockhill Limestone in Crook Dike.

9. Near the North end of the Scar House Dam (067773), a scree

in shale has yielded a pelecypod fragment which is almost certainly
at the horizon of the Cockhill marine Band (in this connection

it is here stated that the horizon yielding traces of marine
fossils in the Scar House Reservoir trench, believed by Tonks

- to be a possible correlate of the (Cockhill) marine band at

Foggyshaw Gill is certainly at a lower stratigraphic level than

this band).

10. An exposure in the right bank of the River Nidd 1 Mile

g

upstream from New Houses (091769), shows large nodules of |

blue calcite mudstone up to 2' in diameter with 'soligd'
goniatites together with septarisn cracks infilled with calcite,
and cone-in-cone structure. The large nodules weather orange,

but show smaller nodules.within the main ones, which weather grey.
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1. An outcrop on the hill slopes above the Nidd in the same
aréa as the previous exposure is separated from it by a branch

of the Limley fault which has here shifted the Cockhill limestone
in an upward direction on its south side. The exposure

(092768) is disturbed by the tectonics but shows limestone nodules
together with shale containing badly preserved goniatites and
specimens of Posidonia sp. Owing to the disturbed nature of

the beds the detailed relations are difficult to determine.

12. A third and topographically higher outcrop occurs in
Foggyshaw Gill (093767), the only locality mentioned by Tonks
(1925). Our sections agree in the fact that no limestone was
recorded at this point, but my record of the thickness of the

fossiliferous shales is substantially in excess of the figure

quoted by Tonks.

The section here shows:

- unfossiliferous shales
5t fossiliferous mudstone; brittle, black and blocky weathering

with heavy limonite staining on the Jjoints. The upper
beds are compact and yield Productus (Productus) sp.,
whilst the lower beds are more fissile.

7! shale without fossils

18" blocky mudstones

3'6" sandstone

It is considered that the previous three exposures, which lie at
differing topographic levels within 350 Yards of each other,

belong to the Cockhill Marine Band since they all show some of

the characteristics of this horizon and there is no known
duplication of marine horizons at this level.

Coverdale.- Several important sections occur, but none are complete.

43. A gulley LOO Yards north of Pally Hut (015774), shows the

following section:

e
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1'6"  nodular weathering, tough highly ferruginous shale
with Posidonia sp.
11 yellow clay Zprobably deeply weathered Cockhill Limestone)

The tough shales in the upper part of the Cockhill Marine Bend
are characteristic of several of the Nidderdale exposures of

this horizon,

14. Lords Gill Shaw (021780) shows the following section:

6"  micaceous mudstone
6"  compact, black, brittle shale
1'6"  black, fissile shale with Posidonia sp.
6" fosgiliferous shale. (no base seen; the section is
incomplete

15. A gulley, also on the northern slopes of Little Whernside

(022782); shows the following incomplete exposure:

11 black, brittle shale (approx.) :

3! gap with orange debris, which may be deeply weathered
. Cockhill limestone

11 black, soapy shale with a possible Posidonia sp.

116" pale grey, soapy shale (no fossils seen

1! flaggy mudstone.

In ail the ﬁhree aforementioned exposures on the northern slopes

of Little Whernside, the total thickness of the Cockhill Marine
Band appears to be about 5' and therefore comparable with that
commonly observed in Nidderdale.

16. In Howden Gill (038849), a crinoidal limestone 6" in thickness
resting on a weathered shale is seen, but unfortunately no

further beds are visible. In thin section the limestone is a
calcite mudstone with angular quartz grains of 50-100 microns
scattered through the calcite, together with numerous crinoid

ossicles, showing the original cellular internal structure, The

hand specimen yields a;brachiopod comparable with Actinoconchus
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"planosulcatus (Phillips). A 1little of the Cockhill Limestone

from the Black Scar Landslip develops a crinoidal phase which
resembles this roék from Howden Gill, but this development

in the Cockhill limestone is certainly not typical. In view

of its stratigraphic position and such fauna as it contains this

exposure is referred to the Cockhill Marine Band.

Waldendale and Wensleydale. .

17. The scar left by a bog-burst on the west slopes of Brown

Haw in Waldendale shows an incomplete, but unusual, exposure

(989799):

- unexposed.
2! blue shale chips

6" shale chips with chips of chalybite nodules

X zone of incoherent, limonite stained, medium grained
sandstone blocks

6" orange mud (possibly a decayed limestone)"

6" medium grained sandstone with shale pebbles and with
casts of Productus (?Eomarginifera sp.) and Dielasma
hastata

7! gap
11! flaggy sandstone
- silty shales

This exposure is apparently at the level of the Cockhill Limestone
and differs in lithology, rather than fauna, from certain other
occurrences of this horizon (The fauna from the Penhill landslip

is similar in general respects to the present one, except

for the lack Qf goniatites at the exposure here described).

18. A further exposure on the slopes of Brown Haw, iﬁ Waldendale,
but situated further north (011812) has yielded about 1' of
brittle shale similar to thét which -usually occurs above the

Cockhill Limestone. This has yielded Productus (Productus) Sp.

and crinoid ossicles. A black, finely laminated, papery shale

appears to.underlie it, chips of which occur with minute, thin
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shelled pelecypods. No rock similar to this shale in lithology

has been seen in place elsewhere at this horizon.

19.  The debris of the Black Scar Landslip, Penhill (0L42869) yield

limestone blocks with Cravenoceras cowlingense. The occurrence

in the Penhill area of the C. cowlingense feuna brings the

record of this fossil to a point geofgraphically mid-way between
Mirk Fell Gill and Greenhow from where it has been previously
described on the Askrigg Block. |

The blocksqof limestone which occur in the debris of the
slip are of about 1' diameter, rounded in shape and consist of
a blue calcite mudstone, showing a distinct, fine layering on
- the weathered surface. Other features seen are cone-in-cone
(also seen at several localities in Nidderdale) and nodules within
the main nodules, weathering grey in contrast to the orange of
the main nodules (seen slso at the exposure No. 10, in the Nidd
near New Houses,) In a fresh section of this limestone these
inner nodules are of almost the.same shade of blue as the
surrounding limestone, but they contain goniatites in larger
numbers, preserved as }solids', one of which was readily

determinable as C. cowlingense Bisat.,  The fauna of the limestone

of the larger nodules is chiefly one of brachiopods, comprising

Productus (Productus ) sp. and athyrids. C. cowlingense

ocecasionally occurs, but is cdncentrated in the inner nodules which
weather grey, though it is never very prolific, and extraction

of specimens was difficult. A little weathered shale in the
1andslip debris appears to be of the fossiliferous variety. The

pulk of the shale in the landslip is unfossiliferous.
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20. A spring above Braithwaite Lane (132857) has yielded a
plock of fossiliferous, arenaceous rottenstone accompanied by
similar blocks with no organic remains visible. Since this
occurrence is close to a drift-free patch and the exposure is

at approximately the right stratigraphic level for an outcrop

of the Cockhill Marine Band, it is at any rate possible that these

blocks are derived from this horizon and fine their parallels

in th

)

fossiliferous sandstones of the southern exposure on

Brown Haw,
Palacsontology

Whilst the C. cowlingense fauna has not been found in situ

in the present area by previous workers, several important records
of this form exist. The type specimen was described from an
erratic block in Keighley Churchyard by Bisat (1932) and was
Z_subsequently found in the Mirk Fell Ironstones of Mirk Fell Gill
bj Hudson (1941). This locality (Plate 2) is of great
importance since the record from Mirk Fell Gill is the sole one
of an E zone goniatite from the north part of the éskrigg Block.

At ihe time it was found, it was ‘the only record from the whole

of the Block. The discovery of C.cowlingense at Gresnhow by

Dunham and Stubblefield (19&5)-demonstrated +that the C. cowlingense

fauna was more widespread than had hitherto been thought. Hudson

and Cotton (1945) recorded the C, cowlingense group from Edale.

It is seen in their lists to occur in E2a and E2b' Ct. nitidus,

the form characteristic of the Colsterdale Limestone of the

present area. was only recordéd from E2b and may in a sense be

said to succeed C. cowlingense, as was definitely shown to be the
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case at Greenhow. Moseley (1954) provides concrete evidence

of the C. cowlingense horizon and publishes detailed lists, corro-

borating Dunham and Stubblefields conclusion that C. cowlingense

occurs substantially lower in the sequence than Ct., nitidus.

The Bdge Marine Band of Rombalds Moor (with Eumorphoceras

bisulcatum Girty and Cravenoceras sp., Stephens et al., 1953)

and the Warley Wise Marine Band (with forms referred tentatively to

C. cowlingense by Stubblefield, in Dunham and Stubblefield, 1945)

are regarded as approximate correlates of the Cockhill Marine
Band by Dunham and Stubblefield (1945).
The Cockhill Marine Band of the present area is characterised

by C. cowlingense Bisat which is recorded from several localities.

It is usually found in the Cockhill Limestone and more rarely
in the shales which overlie the liniestone. The forms found
vary little from the type specimens in respect of shape,
dimensions, suture and the shape and spacing of the ornament.
The umbilical edge is a little less acute than in the specimens
described by Hudson from Mirk Fell, and in this respect they
- agree better with the type material from Keighley Churchyard.
The specimen from the Penhill landslip is more finely lirate
than usual; 7 lirae per mm. occur at 8 mm. diameter at the
centre of the venter; however the suture and shape (sub-
’sphaerocone) correspond well with that of the type specimens,
A specimen from Wench Gill has a diameter of 1.1 mm. with 4 lirae per
mm. on the centre of the venter, which corresponds with the
type material.
| The fauna accompanying the characteristic goniatite in the

present area is chiefly of thin shelled pelcypods and nautiloids.
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T

hese recordsﬂcam are in many respects with those of other
authors, ,ﬁbsidonig vetusta is seen at several localities in the
shales above the gbcghill'Limestone; this characteristically
strongly ornamented form does not occur in higher marine bands
in the prgsent area apart from a doubtful record referred to
P. aff. vetusta in the Colsterdale Marine Series. Posidoniag cf.
membranacea is a common fossil in the section wast of Scar House
Gill‘and elsewhere but is not recorded at Greenhow.

Comparison of the records from the present area with those
from Greenhow shows similarities, especially in the records of

C. cowlingense and forms near P. vetusta; these two fossils may

be taken as the most typical forms found in the present area.
Moseley (1953) describes a fauna from the Tarnbrook Wyre Marine

Band of the Lancaster Fells, The goniatite records, C. cowlingense

Bisat and Dimorphoceras sp. are similar, whilst other fossils listed

in common are the species Posidonia cf. corrugata, P. cf. membranacea @

onde .
P, vetusta (Moseley actually gives, P. corrugata, P. membranacea and
N

P. %?vetusta). Pseudamusium fibrillosum, orthocone nautiloids and

crinoid columnals are further joint records and serve to stress
the considerable faunal similarity, which is a little remarkable
in view of the large distance separating the two localities.

FEumorphoceras bisulcatum and Anthracoceras paucilobum were not

‘recorded from the present area, but it is interesting to note that
they figure in the records from this horizon of lMpseley and Dunham

and Stubblefield.
Brachiopods are a feature of the fauna of the Cockhill Marine
Band of the present area which have not been considered this far.

They are a constant element in the shales above the limestone in
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Nidderdale and Coverdale and also occur in the limestone itself
in the debris of the Penhill landslip. The bulk of the

specimens are brachial valves of Productus (Productus) sp.

The actual species is difficult to determine owing to the d earth

of pedicle valves, but P. carbonarjus appears to be most likely.

Several other brachiopods, chiefly ﬁﬁthyrids and terebratulid forms,
make up the majority of the rarer rémaining records. The bulk

of these latter specimens come from the north of the present area,
where brachiopods appear to be dominant, whilst farther south,

in Nidderdale, they are restricted to the shales above the

Cockhill Limestone and are absent at Greenhow and in the

Lancaster Fells.

The fauna of the Mirk Fell Beds corresponds only partially

with that from the present area, though the records of C. cowlingense,

Zaphrentis and Productus (Eomarginifera) sp. are held in common.

The remainder of tﬁe Mirk Fell fauna with nuculids, Glabrocingulum
sp. and several species of cephalopods corresponds most closely
with that of the nuculid-gastropod beds developed at the base of
the Colsterdale Marine Series of the present area which lie at

a substantially higher horizon, bqt contain a s;milar faunal

assemblage.,
The brachiopod fauna from the Cockhill Marine Band corresponds

more strongly with that of the Lad Gill Limestone (Scanlon, 1955)

which conains Dielasma hastaté, Eomarginifem sp. and Isogramma sp.

(given as Semenewia by Scanlon), orthocone nautiloids and fish
teeth. On the basis of the correlation of the Mirk Fell horizon

containing C. cowlingense with the Cockhill Marine Band, the Lad

Gill Limestone is at a higher level than the Cockhill Marine Band

and only resembles it in faunal phase.

+_
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' It seems 1ikély that the area in which the Mirk Fell

[ Ironstones was laid down was isolated, since there is so little
resemblance in the fauna between this locality and that of the area
here described. In contrast, the conditions which gave rise
to the fauna of the Cockhill Marine Band in the south of the
present ground must have been constant over a wide area to
explain thesirong faunal resemblances between the records from

the Lancaster Fells, Greenhow and the present region.

Faunal List

Cockhill Marine Band

'L' denotes fossil preserved in limestone, unlettered numbers

denote preservation in shale, 's' denotes preservation in sand-

stone.

carbonised wood, 2s, 7
crinoid ossicles, 2s, .3, 4L, 5L, 6, 8, 9
zaphrentdid coral indet., 4L

of. Actinoconchus planosulcatus (Phillips), 6L

Crurithyris sp., ?2s, ?3, 4

Dielasma cf. hastata (J, Sowerby), 2s

cf. Isogramma SP., (

Lingula mytiloides J. Sowerby, 3

?Phricodothyris sp., 5L

Productus (?Eomarginifera) sp., 28

Productus (Productus) carbonaridus de. Koninck, ?4, 5L, 8, 9, 10

--------- (mm—mmm===)sDe, 1, 3°

Aviculopecten cf., losseni (von Koenen), U4
Cypricardella cf. concentrica Hind, 4
Leiopteria longirostris Hind, L

Palaeolima sp., U :
Posidonia cf. corrugata (R. Btheridge jun.) 1, 3, ?7, 9, 10

—====—-=— cf. membranacea (McCoy) 3, L, 7
Posidonid) vetusta (J, Sowerby), ?1, L, 7
osidoniélla laevis (Brown), 1s
———————————— minor (Brown), 7
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Posidoniella cf. minor(Brown),

------------ cf. trapezoedra Ruprecht
e cf. wapanuckensis ( Glrtys 7

Pseudamusium fibrillosum Salter, 4L

Cravenoceras cowlingense Bisat 4, 4L, 5L, 7L, 9L
------------ sp., indet. 1, 7L, ?10
Dimorphoceras sp., 71, ?4L, 7

Dolorthoceras sp. (flnely 11rate)

Orthocone nautiloid indet., 1, uL 7

Palaeoniscid scale, L4, 19
?Rhadinicthys sp., (scale),

Index of localities for the above

1. LOO yd. N, of Pally Hut, Coverdale 015774
2. Westerly slopes of Brown Haw, Waldendale, S. exposure 989799
3e Westerly slopes of Brown Haw, Waldendale, N. exposure 011812

4o Un-named gill 50 yd. B. of Scar House Gill,

Nidderdale 06L765
5 Debris of landslip, Black Scar, Penhill 0L2869
6. Howden Gill, Coverdale 038849
7. Un-named Elll draining past ngh House Lathe, Nidderdale 037766
8. Wench G111 Nidderdale ou1772
9. Crook lee, Nidderdale 025764
10. Foggyshaw Gill, Njdderdale 093767
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CHAPTER 11
) THE NIDDERDALE SHALES

Phillips (1836) named the sirata between the base of the
Gressington Grit Group and the base of the Red Scar Grit the
Nidderdale Shales. This definition has been restricted. during
the present work toAincludé only those beds which are predominantly
shales i.e. the beds between the Cockhill Marine Band and the
Red Scar Grit. Dakyns (41892) gave no name to these beds, but
named a sandstone within them after Finlow Pike, an eminence on
Great Wnernside which cannot now be located.  Bisat (1914) called
| these beds the Barren Shales, a term which would have beean
retained by the present writer, had it been uniform with the
application of local ﬁames to the entire system of nomenclature
of Millstone Grit facies sediments used in the present work and
comparable works. Bisat, in common with Tonks (1925) gives a
predominantly shaly sequence at tﬁis level in his tabulated
section. Tonks mentions the Priest Tarn Grit however (named by
Dakyns from Priest Tarn, south of the present area), which is
the approximate equivalent of the sandstone in Stone Beck,
Nidderdale (thié may also be equivalent to the Pinlow Pike Grit).
The records from Simonseat (Hudson, 1939) and Greenhow (Dunham
and Stubblefield, 19&5) are of interest since these beds show a
lower shaly portion and the chief sandstones occur in the upper
peds as in the present ares. Bands of limestone recorded at

Greenhow are parallelled in the present area, where they are not

SO numerous,
Stratigraphy
The Nidderdale Shales are a persistent group of beds of lower

e
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Arnsbergian age 1ying between the Cockhill Merine Band and the
base of the Red Scar Grit. The total thickness varies from
270"to 200', with the maximum in the Great Whefnside area. Bast
and north of this area the beds appear to thin to 200' so

that in the couﬁtry around Lofthouse and Penhill and in the slopes
abové East Witton the smaller thickness is usual.

As the name used for the division implies, this series
consists chiefly of shales which carry several impersistent sand-
stones which are locally abundant near the top of the series. The
lowest 100' of beds are almost always ghales, though a higher
sandstone appears to transgress down into these beds on the N,
'face of Little Whernside, A sandstone appears to occur at a
similar low level in the vicinity of Lodge hamlet in Nidderdale.
Fine grained sandstones, rarely over 20' thick, are mapped at
several horizonsiin upper Nidderdale where these beds‘are best
éxposed. A sandstone which has been mapped 110' below the
Red Scar Grit in Stone Beck, Nidderdale has also been napped
tentatively into a sandstone at the same level on the N; slopes

of Greaf Whernside and on the N. end W, sides of Little Whernside;
it is possible that this is the Pinlow Pike Grit of Dekyns. On
the basis of a feature on the N. slopes of Little Whernside

this sandstone has been mapped as descehding‘in the succession
until it comes to within 50' of the Cockhill Marine band,
amongst beds where sandstone partings are rare occurrences.

In the middlé part of the Nidderdale Shales at several
localities impure silty limestones are developed which show rounded

weathering and contain imperfect plant remains. None of these
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horizons can be mapped as persistent and they do not enpear

to be so common as in the sections at Greenhow.

' The upper 100' of the Nidderdale Shales shows the greatest
lithological variation. In some sections‘in upper MNidderdele
(How Gill, Scar House Gill) and in mid Coverdalé (Arkleside Gill
and environs) these beds are virtually all shale; elsewhere
they §how a sandstone abouf 30' below the Red Scar Grit (es
at Thrope Edge landslip scar, Woodale Scar and elsewhere in the
Scar House areé. At other localities shales with severai thin
sandstones occur (CGreystone Gill, Coverdale and Black Scar,
Penhill), whilst locally sandstones are developed to a thickness
of 60' or more. These thick saﬁdstones are fine to medium grained
and lense out rapidly. The séctions in Birk Gill, Colsterdale
(Plate 24) and Penhill Crags (Plate 2&,‘32) show lateral facies
change of a predominantly shaly sequence to one composed entirely
of sandstones. The nature of these arenaceous thickenings 1is
not clear. The best € xposed section of 60' of sandstone in
Peﬁhill Crags does not appear to be a washout lens; 1in fact the
shaleé which‘lie to the east of the sandstone appear to bear a
Washout relation themselves to this thick arenaceous development,
which is possibly a levee deposit,-terminated<1aterally by
crevassing of the type described-from the Mississippi delta by
Fisk et al. (1954). ‘

The mapping of the Nidderdale shales is aided by the freduent
presence of a.feature on the Red Scar Grit forming the upper
iimit bf these beds. The lower limit, the Cockhill Marine Band,

is less well exposed, but has proved fairly satisfactory except in
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the nofth of the area where the position of the Cockhill Lime-
stone has been put in tentatively on the geological map on

the evidence of the section in Howden Gill and of the occurrence
in the landslip at Black Scar, Penhill. Complete sections in
the Nidderdale Shales are rare, but several stream sections in
upper Nidderdale show extensive gulleys in the shaly portions

of these beds (Plate 38B)., On Penhill the best sections are

in the scars of the two great landslips on the N. face of the
hill,

Details

Exposures are dealt with in seqguence, in Nidderdale, Coverdale and

Colsterdale{
Dead Mans Hill to Backstone Gill (N, and E. sides of Nidderdale) -

Stand Syke (051776) (Plate 24) shows an incomplete section, chiefly
in.shales, but with four thin sandstones. The uppermost sand-
stone with its top 8' below the base of the Red Scar Grit, is
associated with blocky, micaceous siltstones with carbonaceous
flecks and is seen in this position in several sections in the Scar
House area, The lowest arenaceous band in this section is a
mediumvgrained feldspathic sandstone,

‘Tops Gill (056776) is incompletely exposed, but the sandstone
which occurs a short distance below the Red Scar Grit is here
also seen. A gulley on the slopes of Carle Fell (059774) shows
an uninterrupted section in 50' of shales in the lowest part of
the Nidderdale Shales, shortly above the horizon of the Cockhill
Limestone. A band of roftenstoﬁe occurs near the base of the

section here and is overlain by shales with poorly preserved plant

remains.

e
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OCcasional‘shale debris are seen on the south eastern slopes -
of Carle Fell. Woo Gill is badly exposed but the beds below

the Red Scar Grit are well seen. The section at 080777 shows:

- Red Scar Grit‘

10" shale
15! flaggy sandstone, passing down into
20' shale

At a lower level in the section o' of shale are exposed which
probably come shortly sbove the Cockhill Limestone, not here
exposed. In Turnacar Gill the lowest beds of the seguence are
also exposed (089775) and include shales with two thin bands
of rotten weathering sillstone Which‘probably overlie the Cockhill
Marine Band. A shale scree, probably in the lower part of the
Nidderdale Shales, is seen near Sumnmerstone Lodge (096772).

At the N. end of Thrope Edge landslip scar (105761) (Plate 24)
an excellent éection is seen in the upper part of the Nidderdale

Shales:

30'-LL!t olive coloured silty shales with abundant small muscovite
plates (an impersistent blocky, fine grainedsandstone

occurs near the base)

17! fine grained, flaggy sandstone with some kaolinised feld-
spars and scattered carbonaceous spots
2L ' siltstone with a flaggy parting and carrying carbonaceous
s lenses in the lower part
Lt fine grained, loosely cemented sandstone with a little

kaolinised feldspar, scattered muscovite plates and
_ flecks of carbonaceous material
70t - dark blue shale with fine mica plates; siltstone bands
occur in the upper part - these vary from 4" to 2' in
thickness and are composed of micaceous silt with a
calcite cement causing the rock to weather into

‘rounded shapes

" A section in the landslip near above High Thrope (105759) shows:

30'  flaggy mudstone
9! sandstone
6! flaggy mudstone
10° medium grained sandstone

, :
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The top of this section is at approximately the same level as
the base of the sectibn detailed above from the landslip scar,
though there may be slight overlap between the sections.

A stream section S.E. of High Thrope shows 15' of mudstone
snd flaggy mudstone at a horizon which is probably shortly above
the‘Cockhill Marine Baﬁd. In the side of the track ascending
Trapping Hill two sandstones are seen in the upper beds of the
series in conjunction with shales. The section in Backstone
Gill is very incomplete but shows 6' ganisteroid sandstone
overlying 15' of shales in the lower part of the series.

Woodale Scar gives an excellent section in the upper beds
of.the Nidderdale Shales. These include a persistent band of sand-
stone which forms a cliff along part of the length of the scar.
The section measured near the centre of the scar (080765)

shows the following beds (Plate 24):

Red Scar Grit

516" pale olive flaggy mudstone

7'6"  blocky, soft orange sandstone with carbonaceous flecks
9! blue, micaceous, ferruginous shale

211t soft blocky sandstone with carbonaceous flecks, becoming

more compact downwards. The lower portion of this
horizon is a well sorted fine grained quartz sandstone
with occasional feldspars snd with flecks of limonite
and carbon together with a little muscovite. This
sandstone persists along the length of the scar

5°' alternsting flaggy sandstone and flaggy mudstone

5! shale

The position of the sandstone above is similar to that seen in

the landslip scar on Thrope Edge (see ante).
The south slopes of Rainstang show exceedingly few exposures
in the Nidderdale Shales, ﬁhough limited outcrops occur on the E.

side in Northside Head Plantation and in How Gill where shales

with a band of sandstone and siitstone are exposed. The section

e




236

in Foggyshaw Gill is incomplete, but shows several scars in shale,
in the upper and lower part of the Nidderdale Shales..

The section in the side of the track ascending Scar House

Pasture from Scar House (06876L) is ss follows (Plote 24):

- Red Scar Grit
10' mudstone and flaggy mudstone
50' shales

The sandstone which forms a persistent feature along Woodale Scar

D

is absent in this section, though beds of sandstone occur at this
approiimaté horizon further up the dale.

| The sections on the south side of Kay Head Allotment are
never complete, but.ppovide additionsl evidence ebout this group.
Tn Armathwaite Gill the upper 70' of beds are partially exposed
and form screes below fhe outcrop of the Red Scar Grit. They
are chiefly shales, but a ganisteroid sandstone, of which 7' are
seen, occurs about 90' below the base of the Red Scar Grit. Aygill
Beck is largely without exposures, except in the middle beds of

the Nidderdale shales which outcrop in a gorge (058739) where the

section shows:

5'. shale
10! sandstone, strongly current bedded and coarsening in grain
upwards

30! silty shales passing up into sandstone

Scattered shale exposures occur at lower levels in the section.

_ Scar House Gill (063762) (Plate zu)'pfbvidés one of the most
complete sections in the present area in'which the upper beds are
sxcellontly exposed in a deep gulley. The lower beds are not so
fully seen, but appear to be almost entirely shales, like the

upper ones which are here unusually deficient in arenaceous horizons.
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‘A soft, fine gréined, slightly micaceous carbon-flecked sandstone
occurs near the top of the section and resehbles that which
occurs at this level elsewhere in this area, but is absent

-in the section adjacent to the track ascending Scar House NMoss
(see snte), which lies a short distance to the E. of Scar House
Giil. The shales in the upper part of the Nidderdale Shales
carry only occasional sandstone ribs, one of which is calcareous
and shows rounded weathering. The lowest bed of the seguence
are partially seen in Scaf House Gill and in the stream a short
distance to the east where all the visible strata are shales.

In a stream at the W. end of Haden Carr Pasture (051764) the
lowest beds are exposed in a gulley.  About 50' of shales
without sandstone follow diréctly a horizon which is probably
the top of the Cockhill Marine Band. The next LO' or sod beds
above these shales are ill-exposed but include two thin sandstones.
Further upstream a-gulley cut through about 25' of shales
expoées two bands of calcareous siltstone in thé seguence, whilst
a higher section in beds ébout 30' below the Red Scar Grit shows
a soft sandstone 13' thick (the possible equivalent of a similar
sandstoné which occurs at this level locally).

The section in Wising Gill (Plate 24) is complete except for
the highest and lowest beds. An excellent.section is seen 1in a
gorge excavated in the middle part of the shales which carry
oceasional arenacedus horizons, always fine grained sandstones
with small quantities of feldspar. Occasional bands of calcareous
siltstone showing rounded weathering forms occur. These are

dark grey, highly carbonaceous siltstones with flecks of mica and

some obscure plant fossils. The highest sandstone in the section

s L
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is perhaps eguivalent to one at a similar horizon in the
streamvon Haden Carr Pasture, described above.

The sections in Haw Gill Sike and Maiden Gill are incomplete,
but show shales at several levels and also a_sandstone 6' thick,
here mapped as continuous with a similar one in the lower part
of the Nidderdale Shales of Wising Gill. This sandstone appears
to die out rapidly to the S.W. since it is absent in the un-named
stream dfaining into Stone Beck (0357L49) where the lower half of
the Nidderdale Shales is fairly well exposed. A1l the visible
peds are shales, which include a calcareous siltstone band.

An excellent section is seen in the middle beds of the
Nidderdale Shales of Bast Gill Dike (Plate 24). A sandstone
occurs at approximately the same level as the lowest sandstone of
Maiden Gill Beck and Wising Gill Sike. It is here at least
10' thick, being & fine grained feldspathic sandstone with rootlets.
The overlying beds are almost entirely shales, which carry
several bénds of siltstone at a restricted level, followed by
a soft, grey sandstone 5'6" thick which has peen mapped into the
sandstone of Wising Gill Sike in & north easterly direction on
scant evidence. West Gill Dike shows along its length a
large number of shale scars in the lower and middle parts of the
Nidderdale Shales which are here virtually devoid of arenaceous
horizons. A 2' band of flaggy sandstone which 1énses out in
the stream section has been tentatively mapped into the 10' sand-
stone of East Gill Dike. The upper part of the Nidderdale Shales
has been involved in a series of landslips on the hill side over-

1ooking Stone Beck. These beds are exposed below Red Scar where

a big scree in shale is seen pelow the outcrop of the Red Scar Grit.
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Sections at the head of Stone Beck are particularly extensive

(Plate 24) and show that the upper 110' of the Nidderdale Shales
are exclusively shaies. These overlie a current-bedded fine
grained, woderately feldspathic sandstone 16' thick, forming
a'waterfall in Stone Beck, Below the sandstone there is a
further thickness of shales devoid of sandstone beds. On the
spur below Blackfell Scar there is a large arcuate landslip
in which are seen sections in canted shales without traces of
sandstone partings. At a lower level a scar shows about 50' of
shale in an un-named stresm-at 019752,
A large number of scattered exposures occur north of the
headwaters of the Nidd around 010758 where the Nidderdale Shales
are involved in an extensive landslip whose boundaries are
virtually impossible to map since the slip is superficial and
of ir:egular shape. Shales exposed in gulleys above this slipped
area include arenaceous horizons Which have tentatively been
mapped as continuous with the sandstone in Stone Beck and with that
developed on the northern slopés of Great Whernside at this

level. At this point the sandstone seen is only 3' thick,

though it is probably thicker.

In Long Hill Sike (015765) and nearby the lowest 100
of the Niddefdale Shéles are excellently exposed in gulley sections
and consist entirely of shales. A gulley above the slip (016767)
shows the highest beds visible in this vicinity which include
an impersistent hand 1' thick which is appreciably more calcareous
than the calcareous siltstones sporadically developed in these
beds in Nidderdale. The rock is lithologically mot unlike a

goniatite bearing limestone since it is a blue calcite mudstone

L
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showing rounded weathering, effervescing with dilute HClvand with
a well developed pattern of septarian cracks in calcite.
The lowest beds of the Nidderdale Shales are excellently

exposed in Crook Dike (025766). They are entirely shales seen
" to0 a thickness of ébout 90' and are overlain by flaggy sandstone
blocks taken to be derived from the same horizon as is seen in
Stone Beck and elsewhere at the N. end of Great Whernside. The
section in the stream draining past High House Lathe (037766)

is very similar to that seen in Crook Dike. A continuous

section is seen in 90' of shales above the Cockhill Marine Band.
They are overlain by a sandstone which is probably over 10' thick,
since blocks of it are common on the nearby hillside. Whilst

this Sandstone cannot be connected by mapping with that mapped

at Crook Dike, owing to the presence of an intermediate exposure
of shale at this level, it was évidently deposited at about the
samé time s8s the sandstone of Stone Beck and elsewhere.

fn Wench Gill and Trows Gill the lower beds of the sequence

are fairly well seén, put are affected by faulting in the latter
section. Beds of sandstone appear to occur low in the seguence
at a level where only shale is recorded in exposures arounerong
Hill Sike, further up the valley. The thickest of these sandstones
is 20' thick and appears to occur only 50' above the Cockhill
Limestone. This is at the same stratigraphic level as a sandstone
which forms a boulder-strewn feature on the north slopes of Little
Whernside. The upper beds of the Nidderdale Shales are
excellently seen in How Gill (039779), tributary to Trows Gill,

where a deep gulleJ shows the uppef 100! of the Nidderdale shales

to be almost entirely in shales (Plate 24), as in Stone Beck. At
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this same level however, a sandstone L' thick is developed in

Shaw Gill, whilst the sandstone which locally occurs above the

Cockhill Limestone is also seen in this section.

W. slope of Great Whernside and the E. slopes of Coverdale to

Flamstone Pin and Sowden Beck - The Nidderdale shales of the out-

crop edge of the main body of rocks of Millstone Grit facies in the
pfesent area are not usuaslly well exposed. The outcrops are dealt
with in sequence.

Exposures are rare on the W. side of Great ‘Whernside, but
extensive landslips indicate that the Nidderdale Shales are chiefly
shaly hefe, ' On the N. slopes of Great Whernside (007765) a sand-
stone which is possibly nearly 20' thick forms a local feature. It
is possible that this is the type locality of the Pinlow Pike
Grit of Dakyns (1892), but the abseﬁce of the name on the available
topographic maps‘leaves_this in doubt. - This bed is at the same
level as that in Stone Beck and is mapped as part of the same
horizon. In the vicinity of Lords Gill Shaw (020779) the lowest
50' or so of the Nidderdale Shales forms a feature often intersected
by gulleys in which there are a sufficiently large number of
exposures to show that these beds are exclusively shales, overlying
the Cockhill Marine Band which is exposed at three points in the
gulley sections. Above this feature which is developed S.W. and
N.E. of Lords Gill Shaw is a gently inclined platform at which
level no sandstone occurs; it .is probably on shale like the gulleys
further down hill, A somewhat discontinuous feature overlooks
this platform and carries on it sandstone blocks which are especially
ebundant on High Pasture (034787); here there is little doubf
that the arenaceous band is over 10' thick. Sandstone blocks also

occur in the old stone pit 8.8.W. of Pally Hut which is probably

o .
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in the same bed as that seen on the N. flank of Great Thernside.
A yet higher feature is mapped fairly continuously on the
northern and south western flanks of Little “Thernside; 1t never
carries large numbers of sandstone boulders, nor is any similar
horizon developed in the entirely shaly sequence on the south slopes
of the mountain. It thereforé seems possible that this feature
is developed on beds of different hardness within & shely series.
The section in Harkera Gill (042789) shows clearly the upper
beds of the sequence, which appear to be almost entirely shale
for 100" below the Red Scar Grit. A black rottenstone nodule,
weathering yellow at tﬁe edges, collected a few feet below the
pase of the Red Scar Gyit yielded a single gastropod referred to

Naticopsis sp. in conjunction with other possible organic fragments.

This is the only record of a fossil, other than indeterminate
plants, from the Nidderdale Shales of the present area. Sections
in the middle beds of the Nidderdale shales are less complete and
include alternations of.sandstone and shale, whilst the lowest
beds are entirely obscured by drift. | _

Arkleside Gill (050790) shows exposures only in the upper beds
of this division Which are gxcellently seen in a deep gulley showing

the following beds (Plate 24):

- Red Scar Grit
161 shale

7! flaggy mudstone
50" shale '

This exposure closely resembles simiiar exposures to the S.5.W.
in Nidderdale, as at How Gill. Intermittent exposures in the
middle beds of the Nidderdale shales of Arkleside Gill include flaggy

sandstone. A gulley onlArkleside Moor (053795) shows 70! of beds




C ' 243

’ underlying thé Red Scar Grit, in a section closely resembling that
’ in Arkleside Gill. Exposures are lacking on the barren spur
of Hindléthwaite Moor and in the ﬁead waters of Lead Up Gill.
| The upper 65' of the series is well seen in Greystone Gill
(075818) (Plate 24) where they are chiéfly shales, but apparently
more silty than in exposures to the S.%W. They include several
thin sandstones the thickest of which 1is 8' thick, occurring at a
horizon comparable with arenaceous beds in the Scar House area of
upper Nidderdale. This sandstone ‘shows wavy bedding and mild
slump structures which are also féund at a similar horizon in
Black Sqar, Penhill.

Exposures in Ulfers Gill and to the west indicate that the
upper 125' of the Nidderdale Shales includes @ high proportioh
of shale, though arenaceous horizons alternate with the shales
in the uppermost beds which-are exposed in a waterfall in the gill
(097830).

North of Ulfers Gill the slopes of Caldbergh Moor are without
exposure, but below Flamstone Pin (002851) 52' of beds are seen
in a gulley which appears to be cutiinto the lower part of the

Nidderdale Shales, the following section being seen:

- Red Scar.Grit outcrop
100" approx.unexposed, except for 10' of flaggy mudstone in the

centre of these beds

3! . shale
o-1" impersistent impure limestone, altering laterally to
mudstone
6'6" mudstone .
16" flaggy mudstone
15° shale - this horizon probably almost directly overlies the

Cockhill Mar#ne Band which is not exposed on the E,
side of lower Coverdale, but is probably present

Tn a small scar overlooking the Castle Steads overflow channel

(005853) 15' of shale are seen, overlain by flaggy sandstone.. These

e
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beds.are'probably equivalent td the higher strata of the scar
below Flamstone Pin. The Nidderdale Shales are exposed
sporadically in Red Beck Gill where all the visible beds are
shales. They are never seen on the N. slopes of Witton Fell,
except for a small exposure on Sowden Beck Road where some

flaggy mudstone and an old stone pit for flagstone are seen in the
uppermost beds of the series. All outcrops to the east of this
point are entirely unexposed and are largely covered by the

drift from the Wensleydale ice sheet.

Brown Haw, Harland Hill and Penhill - outliers on the W. side

of Coverdsle -~ Sections in the slopes of these hills are chiefly

in the scars of landslips or in . gulleys and are never complete
for the whole se?ies.

Brown Haw, Fellpot - the exposed on Brown Haw are in a
number of.gulleys in the lower part of the Nidderdale Shales for
100' sbove the Cockhill Marine Band which is exposed on the N.W,
“face of the hill at two points (Plate 24). On the S.E, side
of the hill the Cockhill Marine Band is unexposed and it is
difficult to know if the sandstone forming s feature on Cranshaw
Ridge (804020) is in the lowest part of the Nidderdale Shales
or in the highest part of the Grassington Grits and shales. The
beds in the feature are an impersistent feldspathic fine
grained flaggy sandstnne at least 8' thick. About 50" higher
in the segquence a-second feature can be mapped almost persistently
into the feature in the upper slobes of Brown Haw. This feature

keeps a fairly constant height above the top of the sandstone
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of the Grassington Grit Group which decreases in thickﬁess to

the N. It thus descends to a progressively lower level in this
direction in relation to fhe top of the beds of Yoredale lithology,

a phenomenon which appears to be repeated on the north slopes

of Little Whernside. The mapping of the higher horizons in the

Nidderdale Shales of Brown Haw and of Great Fell Pot is unsatisfactor,

and the interpretation put forward on the map is based on a few
features and very few exposures. The abundance of sandstone
blocks, as in the stone circle at Precious Hull (003%805) end on
the top of Brown Haw, suggests that a sandstone is strongly
developéd at a level similar to that of the cap rock of Harland
Hill to the N.N.E.

Harland Hill -~ sections are. very poor, bﬁt the approximate
base of the series is probably marked by an indistinct, but major
change of slope on the W. slopes of the hill. An exposure in
the lower beds of the group is seen in a gulley on the N. slopes
of the Nill, where shales with a thin sandstone are exposed
through a thickness of about 20'. A small feature with sandstone
blocks. occurs on the S.E. slopes of the hill, but does not
appear to be persistent. The numerous sandstone blocks on the
_summit, of the hill appear to indicate the presence of a sandstone
capping, probably equivélent to that on Fell Pot. It may ako
be the same as the sandstone mapped at this level on Penhill. It
seems likely that 35' of shale in a gulley on the col between
Harlsnd Hill and Penhill (033850) is in the bgsal part of the

Nidderdale Shales, but no trace is seen of the Cockhill Warine
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‘Band, though the mapping in Howden Gill to the E. suggests that
it glmost immediately underlies the beds in this section.
Penhill - the chief exposures are on the N. side of the

hill in two large landslip scars with excellent sections in the
upper and middle beds of this group. On the southerly sides

of the hill exposure is poor and the geological lines on the
map are somewhat approximate. It appears that an arenaceous
horizon ean be mapped from Burton Outstray, on the S. side of
the hill past Slantgate to Rams Gill (048859).  Exposures

are rare, but sandstone chips occur at se;eral points and also
small exposures are found sbove Slantgate and Rams Gill where

it is probable that this horizon consists of 20' of flaggy
sandstone, only partially exposed. This horizon has been mapped
into the sandstone forming the‘landslip scar at Hodge Holes
(052862) which is more massive and at least 45' thick, but which
appears to die out entirely to the N.N.E. since the available
exposures below.Penhill Beacon suggest that the succession |

is here largely of shale. This is confirmed in the E. end of
Penhill Crags, further West. The lower beds of the Nidderdale
Shalés are partially exposed in Ramsgill where they are chiefly
shales with s few thin sandstones, in all 78" thick. |

The section in Penhill Crags (052868) is excellent in the

upper part of the Nidderdale shales which form a cliff capped
along its length by the Red Scar Grit (Plates 24, %2).  The
chief feature of the section is a lens shaped development of

sandstone whose base is not seen, but which probably rests almost
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’ directly on shales (hence the enormous landslips under the crags),
The main body of the sandstone attains 60' in thickness; a
specimen collected from the lateral part of the lens was of a
fine grained slightly feldspathic quartz sandstone. The bulk

of the thickness of the sandstone appears to be gradually

cut out by the uppermost stfatum of this lens which sweeps down
to the E. across the lower beds, leaving only a very attenuated
‘representative of the thick sandstone at the E. end of the cliff.
It seems therefore that this thick sandstone does not appear to
be a washout, but has itself suffered by being washed out and

is hence attenuated on the E. side. The bulk of the filling

of the excavation in the sandstone on its E. side is shale, with
thin sandstones (Plate 32 is taken from a distant view

of the Crags and shows the relations in this section).  The same
bedé appear to persist to the E. round the base of Penhill Bgacon,
but are replaced by sandstones closely resembling those of
Penhill Crags in the vicinity of Hodge Holes.

'Colsterdale inlier - exposures are restricted to g boomerang

shaped inlier in Birk Gill and the valley of the R. Burn. The
most extensive section is in Birk Gill Wood, in a long line of
scars on the banks of Birk Gill (Plate 24). Rapid facies changes
are seen in the section. Near 133819, current-bedded sandstones
and thick shale partings are seen dipping down stream. Lower
beds appear up-stream and the lowest visible beds are 36' of dark
micaceous shale with thin bands of silistone, the middle part of
Whioﬁ is replaced up-stream by flaggy sandstone in a picturesque

waterfall (128821). Above the waterfall the equivalents of the

—<_




’ shale with sandstones further down stream are entirely flaggy
sandstones, forming a series of cliffs. Arenaceous beds
persist to the base of the Red Scar Grit. In the cliff sections
where alternations of shale and sandstone are seen, rapid facies
changes are common and transitions from sandstone to silty
shales are frequent. It is plain that no single horizon in
these beds may be mapped with confidence. It seems that the
bedding planes in the series do not run parallel to those in

the Red Scar Grit and the appearance of lower snd lower beds
coming in upstream does not imply that the section is located
further and further below the Red Scar Grit. Despite the
appearance of suécessive lower beds coming into the section, in
actual fact the thalweg of the stream ruas almost parallel to the
outerop of the Red Scar Grit further up the hill side. It is
concluded, therefore, that the beds were either deposited on
inclined surfaces, or acquired a component of their dip as sa
result of compaction before the Red Scar Grit was laid down.

In hend specimen the sandstone members usually show a flaggy
parting and are fine grained with shreds of mica; feldspar

is not common. 4 single band of impure grey limestone with detri-—
tal quartz was seen at 137815, but it does not persist farther

N.W. in the principal section in Birk Gill.

" Sections in the R. Burn near Colsterdale House yielded g
section shown on Plate 24 which is a composite of several exposures.
The Red Scar Grit is underlain by a predominantly shaly series
which contrasts with the develoPmént Qf sandstones at this level

in the sections in Birk Gill.

L




PLATE 24

Comparative sections in the Nidderdale Shales, together with the

Cockhill Marine Band.
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CHAPTER 12

THE RED SCAR GRIT

. The Red Scar Grit was 80 naméd by Dakyns (1891) owing

to its tendency to form "Red scars'. This name is now in
general use ahd is here adhered to, though it was antedated
by the ﬁame 'Sandgill Grit', quoted Dby Phillips (1836) from
Newbold (Mss.) |

,' This:horizon has been widely recognised by workers
subse@uent to Phillips (1836) who recorded a céal horizon
in the Grit at several localities. Dakyns (1890, 1892)
recognised ‘a feldspathic lower leaf of Grit, a ganisteroid
upper leaf and a coal in between the two, whilst the Survey
maps, for which Dakyns was in part responsible, show this
.grit‘with an intermiftent coal within it, which was termed the
Woogill Coal by Dakyns (1892)).  Bisat (1924) confirmed the
conclusions of Dakyns, but gppeared.to draw the base of his
Coléterdale Marine Series at the\horizon of the Woogill
Coal; siﬁce the term 'Red Scar Grit' has priority, this
nomenclature is not here retained, and the base.of the Colsterdaile
Marine Series is taken at the top of the Red Scar Grit. Tonks

(1925) added no new information about this horizon.
Stratigraphy

The Red Scar Grit is a fine to coarse grained sandstone,

: . varying from quartz sandstone to arkose, carrying an

‘impersistent coal which locally divided it into an upper and

a lower leaf. When the coal is absent, this subdivigion of
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of the Red Scar Grit is not hormally possible; this situation
‘obtains chiefly in the south part of the area. Normally |
when the Grit is split into two leaves the lower leaf is a
.'.,feldspathic, coarse, massive sandstone with well developed
current bedding, whilst the upper leaf varies from a coarse \L
qurtz sandstone to a compact, medium or fine grained silicéous
sandstone which is usually somewhat ganisteroid. Current
bédding on a very large scale wifh units of 20' or more in height
occurs locally in the upper leaﬁ: The presence of this unusual
development can usually be éorrelated with a local, abnormal
thickening of the upper leaf of the Grit (normally about 7' thick)
(Plate 26 is an information diagram incorporating 26 measured
'sectioné of this horizon, which will be found useful in
foilowing the changes which take place at this stratigraphic
level.,) When the large scale current bedding is developed,
there aré rapid changes of grain size, Marine fossils have
been found at several localities in the Upper Red Scar Grit,
~ both in the thick and thin developments of this horizon, chiefly
in the north of the present area. .

The W06g111 Coal is an impersistent horizdn which has been
extensively worked in the past in Coverdale, Nidderdale and
Colsterdale., ' It occurs in a parting 3 to 17' in thickness
between the Upper and Lower Red Scar Grits, consisting of fire-
clays, ganisters, a tough, highly arbonaceous p1§y black siltstone
and dark, brittle shales with Lingula sp., pelecypods and
gastropods, together with uﬁfossiliferous shales. The Woogill

..Qoal is seldom recorded to be thicker than 1'4", which means that

about;2' of ‘unproductive meamres were worked in conjunction with
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the actual extraction of the coal; these beds are chiefly fire-
clay, as is shown by examination of the tips of levels working
the coal.

"In localities where the Woogill Coal is absent, the Red
Scar Grit is not usualiy divisible into its component:-leaves
aﬁd is then a single feldspathic sandstone with no development of
ganisteroid beds.

Oouterops of the Red .Scar Grit were mépped in Colsterdale
(a valley inlier of complex shape), Nidderdale, the W. slopes
of Great Whernside and Coverdale. The cap of Penhill is an
outlier on these beds, whilst the remainder of the oucrops occur
within the main outcrop of the Millstone Grit. Frequent scars
hark the outcrop of the Red Scar Grit, and a rathef indistinct
feature is usually seen, with its base some distance below the
base of the Grit.  Landslips are frequent on the Nidderdale shales,
below the Red Scar Grit and the base of the Red Scar Grit and
the upper edges of the landslip bodies are often. close to each
other for long distances. The Grit is everywhere overlain by
marine shales of the Colsterdale Marine Series which locally form
a marshy hillside motch with a spring liﬁe at the. top of the Grit,

a valuable aid to mapping.

Details

The Colsterdale inlier - An inlier of complex shape occurs

in the valleys of Birk Gill, Spruce Gill and the River Burn in
Colsterdale. The Woogill Coal occurs over much of this area
and hence the Red Scar Grit is everywhere divisible into two

leaves, though in Barnley Beck below Long Side, the coal is not
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exposed and has not been worked. It is however seen again

in the section high up Barnley Beck and further to the west in

- Ulfers Gill, a tributary valley of Coverdale,

The section in Barnley Beck above its junction with Scale
Gill (108825) is interrupted by faulting, but the succession can

be pieced together as follows:

3! Medium grained guartz sandstone with scattered grains of
glauconite. Poorly preserved organic fragments include
erinoid ossicles and a probable chonetid which occur

in kaolinite filled voids.
2! ganisteroid sandstone with rootlets (the total Upper Red
Scar Grit is probably not much in excess of the indicated
. thickness of §')
- possible gap
2! yellow fireclay
1'e" soapy grey shale without fossils
™ coal - the Woogill Coal
6" ganister
4'6" grey fireclay
5! silty, coaly shale
6" carbonaceous siltstone
- small gap (probably sandstone)
30! coarse feldspathic sandstone (no base seen) - Lower Red

Scar Grid

In the lower part of Barnley Beck, the Lower Red Scar Grit
frequently éxposed in the sﬁream course and from the mapping of
features appeafs to be over 60' thick., Near Colliers Stile (116825)
the Lower Red Scar Grit includes a 3' ganister, unusual at this
horizon. The lower portion of the Lower Red Scar”Grit is seen
furthef downstream at 120823 where 25' of current bedded coarse
sandstone are seen. These rest immediately upon sandstones of
the Nidderdale Shale group, which are distinguished from the Red
Scar Grit by their thinner bedding and finer grain size.

Backstone Gill (123823) shows an intermittent section in a

thick development of the Lower Red Scar Grit which is here typically
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- massive. East of this point in Birk Gill there is little trace
of the Lower Red Scar Grit, and this horizon cannot be more than
50' thick near the junction of Brown Beck and Birk Gill.

The Upper Red Scar Grit is recdgnisablé in lower Birk Gill,
owing to the presence of the Woogill Coal which has been worked
'in numerous drifts from the‘outérop. The Upper Grit has
'thicknened greatly in comparison with the thin development in
upper.Bafnley Beck. Measurement above a coal adit in Brown
Beck (134819) showed a thickness of over 55' of Upper Red Scar
Grit at‘this locality. On the south side of Birk Gill (136815)
over..»40' of Upper Red Scar Grit is seen above the line of levels
in the Woogilvaoal‘(Plate‘26). Large scale current bedding in
units of up to 33' thick is exgellently seen., The grain size is
" extremely variable and includes cdarse quartz sandstone with
crihoid ossicles and fine grained ganisteroid quartz sandstone
in which are found occasional fossiliferou%pockets yielding a
'small brachiopod-pelecypod fauna similar in composition to that
of the Cayton @¢ill Shell Bed.

At 136817 on the north side of Birk Gill, cliffs are seen in
20' of very massive sandstone with current bedding and undulose
slump structures. These are rapidly replaced in 50 yards to the
east bj a.ganistéroid sandstone of which 20' are seen at the head
of an adit Working in ﬁhe Woogill Coal. A number of sandstone boulder:
below Low Houseé (138814) are inferfed to belong to the Lower Red
Scar Grit, The outcropAof the Grit on the north side of the dale
is covered by numeroﬁs poulders of sandstone and lines of
workings in the Woogill Coal, pelow which are extensive tips of

the fireclay. The Hpper Red Scar Grit 1is seen in the bed of the
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R. Burn at Gollinglith Foot and appears to have thiﬁngd greatly
to the east since its outcrop in the valley is hefe so restricted.
Trial holés sunk in this vicinity by Leeds Corporation'proved
12'.of Upper Red Scar Grit, but the top of the bed was not seen,
‘though it is unlikely that it was much thicker than 12'. The
Lower Red Scar Grit was 55' thick in the. trial hole, a substantially
greater thickness than that seen near Colsterdale House at this
horizon. . (See Plate 26).

In Spruce Gill,‘exposures of the Upper Red Scar Grit occﬁr
at intervals in the valley bottom, but no more than 10' are
seen anywhere, At one .point shale lenses are seen below sandstones.
in the stream bank and it is possible that locally the stream cuts
down low enough to expose the parting containing the Woogill Coal,
to which these shales may belong. In lower Spruce Gill the Upper

Red Scar Grit is fossiliferous. The section s een at 148806 shows:

9"  compact, medium grained sandstone

6" sandstone with rootlets.
3! gingerbready medium graineé sandstone wi th numerous

fragmentary organic remains including crinoid ossicles
preserved as voids leached of the original calcite.
1! white ganister with rootlets.

The Red Scar Grit can be traced on the N. side of the spur
N. of Spruce Gill by means of numerous boulders and scars, and
is seen to be always massive and never ganisteroid. At 147813,
2 5' of Lower Red Scar Grit are seen; this is not the full
fhicknesslwhich is probably about 40'; being intermediate between
the 29' seen near Colsterdale House and 55' recorded from the trial
hole at Gollinglith Foot.

The iower Red Scar Grit exposed in a cascade in the right

bank of the R. Burn at 123805, is 29' thick, inclusive of a flaggy
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development at the base (Plate-26). Adits in thé Woogill

coal in the area round Colsterdale House show & roof in variable
strata which often shows original dips of sedimentation, up to

an inclination of 30 degrees. A maximum of 24' of Upper Red Scar
Grit is seen in cliffs above the Woogill Eoal outcrop, and though

. the lithology is usually a massive medium grained sandstone, in

' an up-valley diredtion ganisteroid beds become increasingly. common.

| ﬁpstream from Colsterdale House the Lower Red Scar Grit forms

many exposures in the bed of the R. Burn for over a mile, It is
always a massive, current bedded, coarse grained sandstone, At
several points it is markedly pebbly and a specimen from the
wateffall immediately above the bridge over.the R. Burn at Colsterdale
House was a very coarse, slighly feldspafhic sandstone of grain
size 1000 microns, with pebbles 6f quartz up to 9 mm. in

diameter.

The Upper Red Scar Grit is seen above the entries of several
levels upstream from Colsterdale House, and also in Slee Héuse
Gill. The horizon is frequently current bedded on a large scale
and tends to be g%ﬂisteroid in the lower part and coarser in grain
and less ganisteroid in the upper part. The cliff section on
the right bank of the River Burn at 118802 shows 10' massive
sandstone becoming less ganisteroid upwards, resting on 6' flaggy,
ganisteroid sandstone.

Near the confluence of Thorny Grane Gill and the R. Burn some
silty shales appear in the bed of fhe R, Burn. Since shale partings
do not usually occur in the’Lower Red Scar Grit, they are
interpreted as being beds below the Grit, forming a small inlier.

This gives the lower Red Scar Grit a thickness of 26' up to the
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level of an adit in the Woogill Coal. ‘Upstream from this point
the Lower Red Scar Grits are seen in the bed of the R. Burn as

‘ far as Dawson House and also near the bottom of Thorny Grane Gill
in a series of cascades (15! ofimassivevsandstone are seen in the
latter exposure). The section in the R. Burn abﬁve Dawson House

(103799) Plate 26) in an excellent exposure in the Upper Red Scar

Grit and Woogill Codl

31! approx; medium grained sandstone, partly ganisteroid and
quite massive in its lower part, with large scale current

bedding in the lowest 15' of strata
g" fireclay

1! coaly shale
3t highly carbonaceous black, coarse quartz sandstone
18" black, finely micaceous, carbonaceous shale with obscure
plant remains, and becoming more brittle downwards
2" coal
3" greenish ganister - probable top of the Lower Red Scar

Grit which is again seen 20 yd. downstream where the
section shows:

3! " medium grained sandstone with rootlets (overlain by shale
chips%
2! ganisteroid sandstone

Since the upper portion of the Upper Red Scar Grit is rerely
satisfactorily exposed in Colsterdale, it has not been possible to
vérif& the occurrence of the thin coal recorded from the log of
West Pit and Brown Beck Pit. An exposure in Thorny Grane Gill
(112798) is thought to belong to a horizon higher in the succession
‘than the Woogill Coal. A 2" coal is seen resting on sandstone
and is overlain by 6" shale and a 1Y grey ganister which may
possibly be equivalent to the 'capon hardstone' of the coal pits-
north of Colsterdale. |

North side of upper Nidderdale - outcrops are described from W.

to E, from Dead Mans Hill to Bull Brae, between which points the
Red Scar Grit forms a fairly continuous, but poorly defined fegture,

The section seen in Stand Syke (051778) is as follows. (see
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also Plate 26):

- Colsterdale Marine Beds

6! unexposed (probably upper Red Scar Grit)

1! soft, medium grained sandstone

1! fireclay

10! compact, pale, well bedded, ganisteroid, very fine grained

sandstone with a little mica on planes of parting and
carrying appossible shell cast resembling Myalina sp.

4! gap (probable horizon of the Woogill Coal, if this horizon
is present)

2! coarse, compact quartz sandstone with a somewhat ganisteroid
texture,

3! gap - probably coarse sandstone.

5] coaprse sgndstone, with layers of varying grain size.

3!  grey, feldspathic,.medium grained sandstone, poorly sorted

with grains up to 2 mm. in diameter. In thin section
interstitial silt is abundant and the rock approximates to

a subgreywacke in composition.
- micaceous mudstone of Nidderdale Shales.

The outcrop may be followed by means of a feature, eastwards

to Tops Gill, with an exposure of 7' current bedded sandstone at

0583777,

Tops Gill shows a section similar to Stand Syke but the Lower

Red Scar Grit is not seen. (057776):

- Colsterdale Marine Series:

5! current bedded coarse quartz sandstone with scattered feldspar
grains and containing crinoid ossicles, preserved in calcite
and weathering out as voids of characteristic shape. The
ossicles are scattered through the rock and may be presumed
to have been swept into place from a source outside the
present area :

6' unexposed -

1'6" grey fireclay

3! unexposed (probable horizon of the Woogill Coal, if present)

2'6" compact fine grained, pale ganister, intersected by carbonaceous
traces of rootlets. (base not seen)

150 yd. E. of Tops Gill the outcrop of the Red Scar Grit is
marked by sandstone rubble. At 061774 a symbol on the topographic
map suggests that the Woogill Coal was once worked by a level, but

this place is now overlain by tips from the Scar House Quarries.
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Firth Plantation (076775) shows a feature with sandstone rubble
on the Lower Red Scar Grit, whilst the ground above the
plsyntation is interpreted as being, in part, a dip~-slope on the

upper beds of the Red Scar Grit.
The section in Woo Gill is informative (075782) (Plate 26):

- Colsterdale Marine Series (chips of soapy shale)

716"  fine or medium grained fairly compact, massive sandstone with
shale pebbles in the lower part and carrying scattered
glauconite grains. The base of thigbed shows U shaped
worm burrows referred to cf. Arenicolites sp. which have
an infilling of sandstone, but descend 2 cm. into the

: shale beneath. ‘

1! unfossiliferous shale

- B' measures with Woo Gill Coal which include grey, brittle

. fossiliferous shales which probably overlie the coal.
The shale contains Lingula sp., pelecypods and gastropods.
: This material occurs in tips from coal adits.

45! Medium grained, current bedded sandstone consisting in thin
section of medium grained quartz, a little oligoclase,
hydrobiotite and interstitial silt, with clay minerals.
(no base seen, thoug the indicated thickness is probably

close to the total)

The Upper Red Scar Grit of Woo Gill is approximateiy the
same thickness as in the exposurespreviously detailed on the
‘south flanks of Carle Fell, but the Lower Grit is appreciably
thicker here than in the exposures further west.

At 079777, on the E. side of Woo Gill, the lowest beds
of the'Red Scar Grit are seen in scars which appear to have
been involved in slips on the vali;y side. The Woo Gill coal
is here present on the N.E. side of Woo Gill and has been worked
in 5 closely spaced line of drift§,~at the.head of one of which
bloéks of Upper Red Scar Grit occur (it.is likely that this horizon
is thin in this area).

The section at the head of the Bull Brae landslip (084776)

is similar to that given for the upper part of Woo Gill:
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- Colsterdale Marine Series

5! porous weathering medium grained sandstone
- parting with Woogill Coal (thickness not correctly‘measurable.)
35" Lower Red Scar Grit (no base seen) ot

East of Bull Brae the Red Scar Grit is seen rarely. 100 yd.

E. of Summerstone Lodge the lowest 5' is seen -and at Brown Ridge

Plantation the lowest 15' is exposed.

East Nidderdale south of the Limley Fault - The Red Scar

Grit forms a feature on Bleasefield and is seen again in the
"landslip scar on Thrope Edge. where its outcrop is disturbed by
two faults. This section shows rapid lithological variation at
this. horizon within a distance of 200 yds. The north end of the
cliff above the léndslip shows 17' of coarse sandstone with no
visible top; no céal is seen either, but it has been worked
ijmmediately to the north of this point on Bleasefield. ~In hand
specimen the Red Scar Grit is here a coarse grained feldspathic
sgndstone‘with pebbles up to 5 mm. in length. The centre of _4
the cliff (105761) shows 1! coai resting on 9' coarse sandstone,
the beds above the coal being unexposed. The section at the

5. end of the cliff shows:

2! sandstone - Upper Red Scar Grit

2! pale grey soapy s-hale '

16" ganister

1'e" black, carbongceous, blocky siltstone
4! ganister

- coal smut

6" fireclay

4! coarse sandstone - Lower Red Scar Grit
- mudstone (Nidderdale Shales)

This section shows that very rapid deterioration of the Red Scar

¢rit takes place laterally. The measures with the Woogill Coal,
which is here represented only by a smut, contain rocks of the several
1ithologies which are. typical of this parting, namely fireclay, |

ganister and black, blocky ciltstone. Fhe soapy shales are

e
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here without fossils, but are at a horizon which has yielded a
lingulid fauna elsewhere at scattered localities.

The section at the S. end of the cliff shows:

- Colsterdale Marine Series

1! weathered, coarse sandstone

18! pale cream very fine grained compact, blocky quartz
sandstone of ganisteroid appearance (possibly the Upper
Red Scar Grit%

36" coarse indurated sandstone (possibly the Lower Red Scar Grit)

= shales (Nidderdale Shales)

This section is a further illustration of the extremely rapid
lateral variation in facies in this small area, since the three
exposures quoted above are each within 100 yds. of each other.

'(refer to Plate 26). | |

South of Thrope Edge the Grit is seen in the side of the track
at Trapping Hill (107738) and in a cliff in Sandscar Wood (110738)
where 32! of massive, coarse sandstone are seen. The Grit is also
exposed in Sandscar Wood in a stream course and at Fox Crpg. The
Grit is here in a single leaf, however, and consists of a coarse
sandstbne with a quantity of interstitial material of silt grade.

Rainstang - The Red Scar Grit makes a feature on the S. side
of Rainstang and an infermittent one on the E.side, but exposures
of this horizon are rare. Cross Lane Plantation Quarry shows:

15! of massive, coarse grained sandstone and partial exposures of
the Réd Scar Grit are seen in Northside Head Plantation aﬁd How
- Gill. The total thickness of the Grit on the S. side of Rainstang-
is probébly about 40" and there is no evidence of the preseﬁce
of the Woogill Coal.
In the vicinity of Foggyshaw Gill, the Woogill Coal has been

worked and the tips of the adits are principally in coaly shale.
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The section in Foggyshaw Gill (091763) is difficult to measure
owing to the considerable dip of the strata. The lower leaf of the
Grit is here ganisteroid in part and the Woogill coal is exposed
partially and is seen to be at least 1! thick, with a central
parting of fireclay. The upper leaf of the Red.Scar Grit is
over 8! thick.

' The sections in the E. end of Woogill Scar indicate that
the Red Scar Grit is here a single sandstone, 25' thick, without
ancogl seam (083765, 081765). The Grit is é coarse, sometimes
pebbly, feldspathic, poorly sorted sandstone, tending to weather
incoherently and to form rounded surfaces. A specimen colléﬁted
from the upper part of the Grit was a:poorly sorted medium grained
sandstone containing some grains up to S mm. in diameter, the whole
being interspersed with scattered patches of kaolinite, some of
4 hich appear to be of rectangular shape and are probably infilled
voids once occupied by small crinoid ossicles.

A section west of the centre of Woodale Scar (080765) shows
the Woogill Coal, which oceurs intermittently on the N, side of

Rpinstang., The beds seen are. as follows:

5' coarse sandstone, with some kaolinite, apparently
interstitial to the gquartz grains, and somewhat
ganisteroid in its lower part - Upper Red Scar Grit

6" buff fireclay '

1! impure coal = Woogill Coal

3! fireclay :

4! carbonaceous siltstone with ganister ribs

6te" coarse sandstone showing rounded, incoherent weathering =
: Lower Red Scar Grit

2te" shale

3! flaggy, fine grained, micaceous sandstone with abundant

flat shale pebbles and carbonised plants, including
Stigmaria spe. A few grains of glauconite occur and also
kaolinite, which is in part secondary after feldspars -

Lower Red Scar Grit
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The section E. of the track from Middlesmoor to Scar House
(071765) is a similar one, but in all likelihood the Upper Red
Scer Grit is much thicker than in the section above, as is also
the Lower Red Scar Grit, which is illustrative of the rapid
thickness variation to which this horizoh is subject. The

section here seen is (see also plate 26):

- Colsterdale Marine Series '
32! massive sandstone, curre nt bedded in huge foresets throughout -

Upper Red Scar Grit
216" coal
6" black, soapy shale
9" coal - Woogill Coal

1! fireclay
a8l coarse sandstone - Lower Red Scar Grit

5' gap(probably sandstone)
18! coarse sandstone w1th a flaggy mudstone partlng - L. Red

Scar Grit
- Nidderdale Shales

The measures with the Woogill Coal in the last two sections
cited show the general similarity of lithological features outlined
in the introductory remarks on stratlgraphy of the Red Scar Grit.

The same basic types of sediment accompany the coal, namely flreclay,
h;aek carbonaceous siltstone and soapy shale. The total thickness
of the Woogill Coal cifed above, 3!3", is considerably thicker

than that seen at any other exposure in the present area, and should
be compared with that recorded from the seetion on Woogill Scar,
namely 1!, which ggain illustrgtes the rapid thickness variation

at the Red Scar Grit horizon, where. all beds;vary'in thickness in
very short distances.

West of the Middlesmoor - Scar House track the Red Scar Grit
forms a line of scarsin which are seen a maximum of 32! of sandstone

overlying the Nidderdale shales with a sharp pase (066763). There
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is no trace of the Woogill Coal in the visible section, but the

top of the Red Scar Grit is not seen,

"Kay Head Allotment - The Red Scar Grits form extensive

dip slopes on the interfluve between the Nidd and How Stean
drainage. Clack Gill Beck (060751) shows a pnionged section in
the Red Scar Grit which is not readily measurable, Thé lower
léaf of the Grit outcrops in the stream and its upper most beds are
ganisteroid, with rootlets and are overlain by at least 5' of
shale in which no trace of the Wooglll Coal is seen, though 1t is
probable that these shales are at the level of the parting in the Grit
which usually carries the coal. The Upper Red Scar Grit which |
overlies these shales is partially ganisteroid and partially a normal
sandstone. At several points on Kay Head Ailotment there. are
blocks of sandstone visible under the peat and these are usually
of the two litholigical types which seem to belong the the upper
part of the Red Scar Grit, which is thus considered to be the
hayd . horizon responsible for the monotonous dip slope.

| Between Clack Gill Beck and Aygill Beck the Lower Red Scar
Grit forms an outcrop marked by scattered boulders and ocecasional
obscure fe.atures'. In Aygill Beck (054743) (see also Plate 2.6)
the Lower Red Scar Grit is seen to be 12! thick and rests with a
markedly transgressive base on the underlying shales. The measures.
above the Lower Red Scar Grit are fireclays,.ganisters and coaly
ghales, beds usually associated with the Woogill Coal, which
is here only represented by the coaly shales., Occasional exposures
high up Agill Beck show coarse sandstones with the local development
of pebbles, which belong to horizons.high in the Red Scar Grit.

Scar House Gill to Blackfell Scar - The section in Scar House
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éill (063762) is informative since the Lower Red Scar Grit is
here only 11'6" thick, whilst in the section seen 500 yd. to the
E. there are at 1eas£ 32! of sandstone without a shale parting,
illustrating yet again the rapid facies and thickness changes

at this horizon., The beds seen are. (Plate 26):

15! blocky, slightly ganisteroid, medium grained quartz
sandstone with numerous muscovite flakes. on bedding
planes. Occasional crinoid ossicles, preserved in
calcite and weathering as voids occur, together with
doubfful shell fragments and scattered grains of

glauconite
- Upper Red Scar Grit
6' shale, unfossiliferous and not of soapy texture
2ran compact, blocky weathering, black carbonaceous, micaceous
siltstone without fossils
3! brittle, black shale with Lingula sp., in the lowest 1'
" coal with pyrite veining (attenuated representative of
the Woogill Cogl)
2! grey fireclay
1te™ veery coarse grained quartz sandstone with welded grains,
due to ganisterisation
2! industrated fireclay :
9! coarse grained, very feldspsthic sandstone intersected

by carbongceous strings which sre relicts of a rootlet
system, and with thin partings of plant bearing
carbonaceous shale .
2'6" °  coarse grained, blocky sandstone with an uneven base,
terminating in a slump roll 5! in height, with shale
_ pebbles: in the nose of the roll
z : shale (Nidderdale Shales)

A\

‘@esi of Scar House Gill the Grit is occasioﬁally seen and
outcrops intermittently ih Wising Gill Sike., A feature occurs on
the Grit to the N.E. and S.W. of Wising Gill Sike. In Maiden
Gill Crags (039749) 35' massive sandstone are seen without any
trace of parting, but an exposureAat 037748 shows 5' ganister
overlyipg 8! coarse sandstone and it is possible that these ganister
beds are the local equivalent of the Upper Red Scar Grit of the
-ground where the Woogill Coal is developed. In Bast Gill Dike

(037744 ) 42' of massive, coarse grained sandstone with some current
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bedding is seen resting on shales beionging to the Nidderdale
Shales,. Expoéures further to the S.W. also show no trace of
the parting with the Woogill Coal - instead.there are cliffs
in a homogeneous, massive'coérse grained sandstoné which weathers .
into soft rounded forms in Blowing @ill Dike and Red Scar Dike.
Grit scars with associafed landslips on the Nidderdale Shales
occur intermittently between Red Scar Dike apd Stone Beck.

The section in gtone'Beck indicates the presence of the Woogill
Coal, which has not however, been recorded on the S. side of

Nidderdale petween this point and Scar House Gill., The upper

section (013742) (Plate 26) shows:

5! sandstone - Upper Red Scar Grit

3! gap

2t6"  unfossiliferous shale

1t shaly coal

1'6"™ ganister

24! coarse . grained, soft weathering sandstone (no base seen) =

Lower Red Scar Grit.
Further downstream the coal is absent and the section shows:

15! ganisteroid sandstone - presumed Upper Red Scar Grit
12! coarse.sandstone —~ presumed Lower Red Scar Grit

This seetion is: only 160 yd. from the section previously detailed.
Intermittent exposures and a strong feature overlooking the
Hurders Edge landslip continue along the outcrop to Blackfell

Scar, where (012748) the following section is seen:

- Colsterdale Marine Series
5{ Dblocky, tough coarse grained sandstone
- 35 massive, coarse grained sandstone, showing rounded weathering

forms and the softness which is characteristic of the
coarser beds of this grit in upper Nidderdale (no base seen,
but total thickness is probably not in excess of 50!)

It is possible that the top 5' of beds in the above section are the

equivglents of the Upper Red Scar Grit of the localities where the

.
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coal is present, but this cannot be proved.

Outcrops on_the northern and W. slopes of Great Whernside -

N.W. of Blackfell scar the feature on the Red Scar Grit dies out,
but the top of the horizon is demarcated by springs issuing from

the Colsterdale Marine Series - Blackfell spring and Nidd Head
Spring are such springs. The Grit forms a feature on Nidd Head
Allotment, overlooking a landslip where 12' of coarse sandstone
are seen, this being only a partlal exposure at this horizon.
Peatures and sandstone boulders mark the outcrop of the Grit round
the N. end of the Grea£ Whernside massif.' On the N.W. slopes

of the mountain a section (002760) shows 3' ganister resting

on coarse sandstone, %31 of which are visible. It is possible
that this npper bed of ganister is equivalent to the Upper ﬁed
Scar Grit of localities where the Woogill Coal is present. On
the western slopes of Great Whernside, the Grit forms a fairly
continuous feature with sandstone blocks scattered along it and
with ocecasional good exposures, the best of nhich are at 997747
where=24! coarse sandstone are seen and at 003724 where 20' of
sandstone are exposed. The total thickness of the Grit on the

W, and N.W. slopes of Great Whernside is never seen, but it

gppears to outcrop as a single leaf without a coal seam, totalling

about 40' in thickness.

Little Whernside to Greystone @¢ill ~ The Red Scar Grit forms
an outcrop ringing Little Whernside, wnich is poorly exposed
except for the lower beds which are seen atAthe head of several
stréams draining intc the R. Nidd. These lower beds are massive,
medium or coarse gfﬁined'sandstones visible to a thickness of about

10!, whilst the upper beds of the Grit form a sloping platform

on High Pasture and on the col between Little Whernside and Dead

e
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Mans Hill. On the N. side of the hill the Grit is seldom exposed,
put occurs as a feature, as it also does on the S. side.

Harkera Gill (042786) shows 6! rotten weathering, massive
coarse sandstone overlying shales beloﬁging to the Nidderdale Shales.
At a higher horizon a mmall quarry adjaéent to the rosd from
Arkleside to Scar House (044786) shows 4' medium grained, compact,
white quarti sandstone with a little muscovite which is probably
equivalent to the Upper Red Scar Grit of areas with the Woégill coal.
Some 330 yds. E.S.E. of this poiﬁt, blocks of sandstone of this
1lithology occur uphill from an exposure of the coarse sandstone
tyﬁical of the lower beds of the Red Scar Grit.

The Woogill Coal has been worked in shafts and levels near the
.headwateré of Arkleside Gill and here the parting with the coal
carries fireclay, ganister and carbonaceous shale which are seen
in the tips of the workings in the seam (this is a characteristic
assemblage of rocks at the level of the measures with the Woogill
Coal.) The lowest 8' of the Grit are seen in Arkleside Gill
(050790). A prominent feature oceurs on the Grit on Arkleside
Moor which can be traced N.E. from Arkleside Gill (see Plate 26).
Scars along this feature show up to 18! of sandstone directly

overlying the Nidderdale Shales.

The Woogill Coal has been worked at two places on Hindlethwaite
Moor where workings show shale on the tips and sandstone blocks
occur at theleads of adits at 064802, indicative of the presence
of the Upper Red Scar Grit.' The upper beds of the Grit are seen
in Lead Up Gill (065797) where they are massive medium grained

sandstones. It is probable that the Woogill Coal is absent in
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the valley bottom, but it has been locally worked onAthe valley
side. North of Lead Up Gill blocks of Red Scar Grit 6céur

along an ill defihed edge which runs in the direction of Greystone

Gill.

Greystone Gill to Jervaulx - The section in Greystone Gill
(076818) (Plate 26) shows the Red Scar Grit to be locally very
improverished. The upﬁer leaf is a compact massive stratum,

7' in thickness, and the Woogill coal shows two thin leaves split
by fireclay (this double coal seam is seen elsewhere and is a
common occurrence in mine records, though it cgnnot have made
extraction of the coal other than difficult). The beds which
occur with the coal here are fireclays and ganisters. The.
Lower Réd Scar Grit is impoverished and conéists of flaggy sands
stones with a shale parting.

Below Roova Plain the Woogill coal has been worked for a
distance along the hillside (see Plate 27A) and is here overlain
by a thin, but persistent Upper Red Scar Grit which weathers
very massive and forms a line of scars. At 077820 the Upper
Red Scar Grit is a compact, medium grained, somewhat ganisteroid
quartz sandstone with a 1little muscovite and hydrobiotite and
weathers into massive blocks. Small surfaces of the rock are
covered in a mineral resembling kaolinite and are probably shelly
remains‘in a poor‘state of preservation.

On the spuf W, of Ulfers Gili the coal has not been worked,
but in the Gill itself, adits have been driven into it. Here
(096828) the Lower Red Scar Grit is about 40' thick and is a
massive medium grained sandstone, thicker and coarser than its
eduivalent in Greystone Gill. The Lower Red Scar Grit probably

thickens grédually between Greystone Gill and Ulfers Gill because

e —
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the indications of this horizon on the spur to.the W. of Ulfers
Gill suggest that it is fairly thick there. The parting with the
Woogill Coal in Ulfers Gill is not completely seen, but includes
fireclays and ganisters and is overlain by'at least 4' of
ganisteroid sandstone equivalent to the Upper Red Scar Grit (see
Pléte‘26). The full thickness of this leaf is hard to estimate
tut is probably about 6'. This thickneés agrees well with that
seen below Roova Plain and in Barnley Beck and it is probable
thaf the Upper Red Scar Grit maintains a constant thickness of
about 7' over a large area on the E. slopes of lower Coverdale
and in uppermost Colsterdale, but thins in middle Colsterdale
and on Kay Head Allotment, Nidderdale (see Plate 26, which
indicates areas of abnormal thiékness of the Upper and Red Scar
Grit).

. The Lower Red Scar Grit forms , prominent line of scars
at Ulfers Grags where it is seen as a line of massive, huge
boulders of coarse sagndstone, little displaced from the line of
outcrop. The Red Scar Grit formsla weak edge on the slopes

of Flamstone Pin, but is poorly exposed, and apﬁears to be
displaced by a fault. '

The Lower Red Scar Grit is exposed in a quarry on Crundell
Hill (110853) where 18' of current bedded, feldspathic coarse
sandstone occur, but the full thickness is not seen, This
horizon is also seen in a relict waterfall at the E., end of the
Crundell Hill overflow channel.

The Woo Gill Coal has been worked in levels to the E, of
Crundell Hill and the Upper Red Scar Grit, though not fully exposed,

was seen to a thickness of 5', 014 records from the levels
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record ';imestone‘ from as little as 3' above the base of the
Upper Red Scar Grit, and it is thought probable that the crinoidal
variety of the Upper Red Scar Grit is present here, though it

was not seen in place, The presence of crinoidal sandstone

on Braithwaite Moor wys verified in the tip of an old shaft

which yielded a block of very coarse quartz sandstone with crinoid
ossicles preserved in calcite making up 29% of the rock (micrometer
stage reading).

Red Beck Gill (119852) shows exposures in the Red Scar Grit
which have been involved in faulting and the rock is in consequence
muich jointéd; it is not clear whether the visible sandstones
ocecur above or below the Woogill Coal, which is most probably
here present in view of its extensive development on Braithwaite
Moor where it has been worked in numerous shafts and a few levels.
The Red Scar Grit forms a feature on the slopes of Witton Fell
which has been emphasised by a_meltwater chgnnel marginal to the
Wenslydale ice. | Occasional exposures occur, but no sections are

seen which give a. comprehensive notion of the succession within

the Red Scar Grit which does however appe,r to be thick below
Witton Fell and probably in the vicinity of 70'.

Deep Gill Beck (149845) provides exposures in which 39' of
sandstone are seen, the lowest 24' of which forms a picturesque
waterféll in exceedingly massive, coarse grained, feldspathic
sandstone. The beds above the waterfall are current bedded,
fine grained and micaceous. Further exposures occuf'upstream
and a portion of these beds may be stratigraphically higher than

the 39' of strata seen at the waterfall. No trace of the parting
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carrying the Woogill Coal was see€n.

East to Deep Gill Beck the Red Scar Grit forms a pronounced
feature blanketed by drift whose base is emphasised by a
periglacial spillway and becomes weaker as it looses height in

"the direction of Jervaulx, in the direction of the regional dip
along which the strata gradually fall from W. to E.
Penhill Outlier - The monotonously flat top of Penhill

0

(040860) which is largely peat covered, is in a capping of Red
Scar Grit. Features occur on the S.E., side of the hill on the
base of the Red Scar Grit and good exposures oécur in the top of
Penhill Crags and Black Scar. A maximum of 15' of coarse grained
sandstone with interstitial kaolinite, which may be secondary
after feldspars, occurs in Penhill Scar. A thin section of a
specimen from 5' abov¥e the bagse of the Grit in Penhill Crags was
of a coarse grained, poorly sorted quartz sandstone; this is one

of the few records of a quértz sandstone, as distinct from a

feldspathic sandstone, from the lower part of the Red Scar Grit.
Palaeontology

'The first record of fossils in the Red Scar Grit was by
Dakyns (1892) who recorded a supposed northerly facies change of
the Colsterdale Limestone to a crinoidal limestone, current bedded

| from the N.E{ This supposed northerly facies change has been,
unfortunately, gquoted@ since as evidence in support of certain
views on sedimentational problems (Jones, 1943, Walker, 1952) and is

in fact based on a miscorrelation of the Upper Red Scar Grit

with the Colsterdale Limestone since the crinoidal phase cited
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is shown in the present work to be at the horizon of the Upper
Red Scar Grit. _ |

Bisat (1914) records a considerable fauna from Woo Gill
which is.from'the horizon of the beds with the Woogill Coal, below
the Upper'Red Bear Grit - this he terms part of the Colsterdale
Marine Band. - The term 'Red Scar Grit', in the middle of which
theSé shales oceur, has priority over Bisaf's definitioncof the
Colsterdale Marine Series and in any case the Red Scar Grit
forms a mapping unit which locally does not show an upper and a
lower leaf and thus it is not logical to split this horizén in such
a manner.  The fact that Dakyns (1892) had mistakenly correlated
portions of the Upper Red Scar Grit of Colsterdale with the
Colsterdale Limestone does not invalidate hits general definitioﬁ
of the Red Scar Grit as a horizon locally showing two leaves
separated by a coal seam which he called the Woégill Coal.

It is implicit in the text of Bisat's paper that he recognised

the upper Red Scar @Grit as fossiliferous, since he says that the
"grit and ganister .... seem to have fossiliferous layers" and
includes these beds on this account in his Colsterdale Marine Band.
The present author is able to confirm the records of fossils in the
Upper Red Scar Grit, which has yielded a considerable fauna.

| The shales with the Woogill Coal, which is itself only a
1ocalise@.horizon, are occasionally of a fossiliferous variety. At
two ldcalities they yield a fauna of moderate proportions. The
shales from tips of adits in Woo Gill, working the Woogill Coal
have yielded a lingulid-pelecypod-gastropod fauna with some of the
fossils preserved in pyrite and the remainder as impressions in

a compact grey shale, which here probably immediately overlies the

—<_
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-WOdgill-Coél.l This fauna is in many respects similar to -the
nﬁculidfgastropod fauna recorded from the Colsterdale Marine Series
of Colsterdale (seé Chapter 13). The chief forms - lingulids,
nucuiids, bellerophontids and palaeoniscid scales are common to

| bo£h; though pleurotomariids which figure in the nuculid gastropod
"beds here appear to be absent and the pelecypod fauna of the Woogill
locality'is more strongly developed than that of the huculid-

| gastrbpod beds., The fauna recorded by Bisat (1914) is in most
respects similar to my own, but he obtains some additional forms the
_ mOst'iﬁteresting of which was a queried goniatite discovery, which
is the only one which has come to light at this horigzon. The
presence of a lingulid fauna usually seems to preclude the abundant
presence of goniatites, especially the lirate,fonms - this is the

" conclusion one reaches in investigating the Namurian faunas of the
'preseﬁt.area. Whilst the bulk of forms at Woogill are lying

flat oh the bédding planes, some of the lingulids appear to transgress
severgl of fhe bedding laminae and ‘it is quite possible that they
grew in place, by burrowing in the mud and were twisted into a
subhorizontal position by the compression of the sediment.

A& fauna was also récorded during the present work from Scar House.

Gill where it ié more restrictéd and consists of Q;ggula mytiloides
and palaeoniscid scales preserved in a black, brittle, fissile
shale Which is darkefand therefore more typically a linguliferous
shale than the grey shales of Woo Gill., This horizon extends through
1' of shale immediatelj above the Woogill Coal.

Nd'further records of fossils in situ exist at this level,
though at a few localities some so3py shale occurs, but is apparently

unfossiliferous. At two localities in Colsterdale fragmentary
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fossils are,recdrded from Black shales in the tips of levels
aril these are included in the lisflin'&iew.of the paucity of fossil
recor@s,at'thisnhorizoh. "Since the méterial in thése tips was
moved to extract the Woogill Coal it is assuméd that the
fossiliferous shaleé afe;adjacent to the coal and by analogy
with the.known,éxposure this,is probably immediately above the
coal. |

Fragmentary‘fossils in a poor state of préservation
. occur at several localities in ﬁhe Upper Red Scar Grit, the most
,common(fecords:beihg:of crinoid ossicles which have locglly been
.obsgrved.to make up as much as.29% of the rock, this presumably
being the origin of the term '1imestone' used by the old coal
miners in describing portions of the Upper Red Scar Grit on the
moors north of Colsterddle, Both the thin and thick developments
of thé Upper Red Scar Gri have yielded fossils and both may
locally develop a érinoidal phase. Only two localities have
yielded a list of appreciable length, however. One exposure on
the south side of Birk Gill, near Colsterdale hamlet (136816 ) has
- yielded fossils from two ievelé'in an exposure of the Upper Red
Scar Grit which ié:here current.bedded on a major scale and
shows both fine grained ganisteroid and medium grained sandstone
variantse. The 1owef fine grained beds are fossiliferous in very
restricted ﬁatches which yielded a brachiopod-pelecypod fauna
consisfing chiefly of forms which occur in the R1 shell beds of
the present area; The higher medium grained beds yielded only

crinoid ossicles.

A second important record is from Woogill Scar, Nidderdale
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(082765) where lenses. of very fissile soapy grey shale yield a
fauna totally unlike that. of the Colsterdale Marine Beds which
here direétly overiié the Red Scar Grit, a single sandstone with
ﬁd4tréce of the Woogill Coal. The .. faunal assemblage is somewhat
 similar to that of the Li sheil beds of the area, but also has
Afeatures in common Wlth that from the parting with the Woogill
Coal. Since the s1ngle 1eaf ‘of the Red Scar Grit is coarse
and feldspathic and‘more ngarly resembles the Lower than the Uosper
Red Scar Grif the poséibility‘hﬁst not be ovérlooked that this
fauna is coeval with that Qveflying the Woogill Cog,l and was
swept in here during.an épisode of re-sorting of the underlying
sands Which now make up the Red Scar Grit. However this view is
hard to prove and these fossils are quife possibly a good
deal later and synchronous with the Upper Red Scar Grit faunas.
Whilst it ié quite probable that the fauna above the Woogill
coal of Woogill is ihdigenous (note.the previous remark on the
position of the fossilised lingulids) it is at least improbable
that the fauna preserved in the sandstone of Birk Gill is an
jmmediately local one, since it is difficult to envisage a fauna
building itself up on the steep foreset face of what must have
been a small deltaic cone. It is possible, however, in view of
the fact that some of the crinoid ossicles are still articultted-
into their component stems, that the fauna flourishéd.on top
of the delta which was being build some distance out at sea by
the force of occasional floods which did little touwpset the generally
high salinity of the water. The quantity of ossicles locally seen
jn the Upper Red Scar Grit ig indicative of the considerable

colonial growth of these animals, at some locality not far removed

—'«_
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from the present area. - The purely secondary origin of the
ossicles from an already existing deposit must not overlooked,

but this explanation is difficult to prove or disprove.

FPaunal lLists

Measures with the Woogill Coal

Lingula mytiloides J. Sowerby, 1
Lingula cf. squamiformis Phillips, 1,2,
cf. Allorisma sulcata (Fleming), 1

Aviculopecten ef. plicatus (J. Sowerby), 1
Limatulina occidentalis (Meek and Worthen), 1
Modiola sp., 1

Myalina peralata de Koninck, 1

‘Nucula lgevirostris, 1

Unidentified pelecypod, 3

Bellerephon sp., 1

Palaeoniscid scales, 1,2

Unidentified organic. fragments, 4.

In addition W.S. Bisat (1914):records:

Leda stilla (McCoy), 1

Leiopteria sp., 1

Nuculopsis aequalis gJ. Sowerby,) 1
Posidoniella Laevis (Brown), 1
Schizodus antiguus Hind, 1

Index of localities for the above:

1. Tip of old adit, Woogill, Nidderdale 075782
2e Scar House Gill, Nidderdale 062761
3e Tip of o0ld coal level, Colsterdale : ' 114800
4, Tip of o0ld coal level, Colsterdale 104799

Upper Red Scar Grit('s' denotes shale preservation).

Crinoid arms, 2
crinoid ossicles, 1s, 2, 4, 5, 6, 9, 11

Camaratoechia pleurodon (Phillips), 2

Chonetes sp., 1s, 25

Productus (Productus) carbonarius de Koninck, ls, 2
Schizophoria sp., 1s

Spirifer bisulcatus J. Sowerby group, 1s.




Allorisma sulcata (Fleming), 1s

Amusium concentricum Hind, 1s

eAviculopecten sp. 1s, 2

9Limatulina sp, 1s

Myalina peralata de Koninck, 2, ?8?S5chizodus sp., 2
?Schizodus sp., 2

?Spathella sp., 2

Euphemites urei (Fleming), 2
indeterminate shelly fragments, 7, 10

cf. Arenicolites sDPe, 3

Index of localities for the aboye:

1. . Woodale Scar, Nidderdale

2e Birk Gill, Colsterdale

3 Coal adit, Woo €ill, Nidderdale

4. Tip of old coal shaft, Braithwaite Moor
Oe Upthrow side of fault, Barnley Beck, Colsterdale
6o Left bank of Spruce Gill, Colsterdale

T Pony track to Serafton .Colliery, Coverdale
8, Stand Sike, Nidderdale

9. Scar House Gill, Nidderdale.

10, Tip of Brown Beck Pit, Colsterdale

11, Tops Gill, Nidderdale -
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082765

136816
075782
115847
103825
148806
077820
0561779
062761
133827
056776



PLATE 26

Information and sections diagram for the Red Scar Grit.
KEY

N.W. face of Great Whernside (incomplete section)

Blackfell Scar

stone Beck (W.) (incomplete section)

Stone Beck (E.) (incomplete section)

East Gill Dike

Penhill Scar'(incomplete section)

Tops Gill and Stand Syke

Aygill Beck (incomplete section)

Scar House Gill (incompleté section)

Scar House Pasture |

greystone Gill

Wwoo Gill (incomplete section)

Woodale Scar

Ulfers Gill

Thrope Edge landslip (N.) scar

Thrope Edge landslip-scar -central

Thrope Edge landslip scar (S.)

Barnley Beck (incomplete sectiom)

Sandscar Wood '

" River Burn , near Dawson House

Jemmy Scar, Colsterdale

west Pit ‘(mine record- top part only)

Brown Beck Colliery (mine record- top part only)

Birk Gill (incomplete section)

Deep Gill Beck (incomplete section) 1.7 ©

Gollinglith Foot trial borehole (Leeds Corporation)
(incomplete section)

Q\)%“M%c:il‘%gk-ﬁ‘y//‘r
70 SEP 1957
LA

996767
012750
013743
014743
037735
051868
052779
054743
062763
069764
075819
076780
078766
096829
104760
104759
104758
108825
110738
111800
123806
124846
134826
136815
152850
152810
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