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PREFACE AND ACKNOWLADGEMHNTS,

The area investigeted lying: between Mid&leton-in-Teesdale
_ln the west, and’ Woodlands ln the east, was covered by the |
Geological Survey Old Series 1 inch Sheets 102 N, Le; 102 S nf;

103 N.W,. ;95 S.W(,-published:in 1881 and revrsed in 1889, ' The
regien was surveyed by H,M. Howell. W.T. Avelins, D, Burns,.W.Gunn.
T.E. Clough, J.K. Dakyns, R'H{ Tiddeman, T, McKenny Hughes,

R, Russell, W.H., Dalton, anu J G, Goedchild between 1869 - and 1881
on a soale of 6 ingches to l mile. = No memoir was. publlshed w1th
the maps 80 that details of.the_succession-were largely unknowa,
atart frem those giVen in a memoir dealing pramarily with the ore
deposits of the Northern Penaines (1948), -

Sinae tne primaryfsurvey rmpqrtant advanees_have been made in
'the.earboniferouS'geology of Northern #ngland, end'in-the iight'er_
these modern developments‘there_wes a need for'a'resuruey of this
-pert of the Alston Blegk,, Receut work un@ertaken in_adjeoent. |
areas 1o the_sduth; partiqularly the Cotherstone (Stainmore) aree;
" has. underlined the necessity for a refexemination and morehdeterled
treatment of the Successien. In ad&itien- serious'uneertaintiee
about the geologloal structure north ef Mrddleton-ln-Teesdale
remained after the primary lurvey.

Apart from thls,_the main purpose of this Survey has ‘besen to
olarify the p081tion regarding the so- oalled "Mlllstone Grit"

The prlmary surveyors mapped three grits with assoclated shales
and sandstones, but ev1dence from boreheles sunk since the
origlnal survey suggests that thelr interpretatlon was overs=

simplified. The.obaect, therefore, has been to establish the
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truth or otherwise of this orlginal 1nterpretation.- to work out a
more- detalled sueoession, to oorzelate theee beds with the
'“M;llstone Grit" of,outgrde areas if poesible, end %o attempt ae
establishment of- their true age rélationshipé‘.' The area of
outorop of the "Millstone Grit" is rapidly. beooming ob$cured by
the growth of the Hemsterley Nabional Forest, and thle also made a
resurvey desirable.

The work was oommenced in October 1955 orlginally 8ponsored
by the Shell Petreleum Gompany. to whom the author,;s indebted..
Field work was oarried out during the'beriods Otheer to December
1953, April to November 1954, and kiareh to June 1956,

The author's thanks ere due to Dr, G,4.L, Johnson for his
advice on paiaeontplogical'preblems; to the .various members of
the staff and-research department for helpful dieouseion; and to
“the Laboratory staff for their'teehnieei assistances - He.ié
partieulerly indebted to Professor;K;C; Dunhem_for suggeeting the-
course of research earrled out in che Department of Geology.
Durham Colleges, and for advies, construotlve criticism, and

snoouragement throughout its progreea,
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GHAPTER 1 |

INTRODUCTION.
GEOGRAPRY

?hysicq;;GeggrapELq

_ Bounded "on the north, west, énd goﬁth by major fault sy&tems,
the Stublick Fault,'PehnineADaqt Fguits}.and the Uraven Feult
Sysﬁém,.respectively,'the Northern Pennines form a we;l-deiined
structural unit which is divided ;nto'two complemehtary‘areas by
the east{west trendiﬁg Stainmore depressioq._' The two halves

have been designated the Askrigg Bloask (RaG, Hudson,-lQBS) in- the

'south, and ﬁhe Alston Blook (F.M. Trotter, and $,%, Hollingworth, , !

1928) in thé north.'fhe whole being called the Northumbrian Fault

| Block (Marr, 1921). | ' - - |
. The alston Bioq& is an uplifted area prééenting a fault -

scurp face to the west towards the:Vale of Aden and overlooking
the Tyne Gap to.the.nqxth, while to the south it Sweeps down
into the topographical and geé}ogical depression of Stainmbre.
The ﬁioek-;s tiltad slightly %o the east and the high moorlands of
the west descend gradually tb_fhe less austere, wore rollihg
country of the Durham-Coalfiel@;' |

| The area under'oonsideratioﬁ,Occupies a sStrip pfjgéuntry on
the ‘southern maréin oﬁ'the Alston Block, éneroaqhingdu?on the
Stainmore Syncline on the south-ﬁést;'- It extends from just above
'-the Whin Sill séar on the Yorkshire_sﬁde of the Tees to the
western maigin of thé Durham Coalfield near Woodlandsw The |
boundaries are arbitrary lines havigg little geographical or

g\\““”ﬁm'é;'fézf”& N
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LIERARY

geological significance.,
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These delimitatious enclose a high moorland area with the
higher ground ranging from 2,189 feet O.Eﬁ on James' Hill
(522924) in the west, to 1,285 feet O.D./Black Hill (304035)
in the east, This disparity in height reflects tpe gensral
easterly tilt of the area, atiributed to Tertiary uplift,

The high moorlands, or fells, are broad, peat-covered tracis
largely dominated, in this arsa, by the featurs-forming "iill- |
stone Grits"™, and represent a gently tilted plateau, now-deeply
disseoted by streams. The most important of these stireams is
the River Tees, flowing in a south sasterly direction across the
gsouth-western margin of the area through a broad vale, Running
across the area from N.W, - S.E., and then swinging to a Ny =~ 8.,
direetion, is the Tees-Wear watershed from which the tiibuta:ies
of the Tees run in a southerly direction, while in the north-east
Ayhoﬁe Beck, Buden Beck, and Spurlswood Beck run eastwards and
north-sastwards to join the River Wear to the east,

Mueh of the land is enclosed by dry stoﬁe walls which date
from the time of the enclosures in the 1870's, The flat fell=
' tops, with the thick peat deeply dissected into haggs, are
generally bleak open moorlahds covered with heather and inhabifed'

by grouse, lapwings and curlews,

Humen Geography,

Some ancient relics afford a fascinating glimpse of the
earliest inhabitants of the Dales, Flint arrowheads have been
found at Park End, Holwick, on Cronkley Scar and Harter Fell, and

in the peat on Migkle Iell; a bronze palstave which formed the
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pouliry are kept.- Mahy of the Upper Teesdale farms. are little
more than orofts and the men who wquuthem'often began in the
-quarries or mines before aceumulating-suffioient,oapital to start
farming. |

Large quarries in'the Whin 8ill and the Great:Lihestene gcar
the dale snd form its main miheral‘wealth today; The Secar
Limestone is also worked -on a smallei'ecale, the qﬁafry'in Bow'_
Lee Beck valley, near Newhiggin ‘now being the only one still-in.
operatioht Small disused aandstone quarries are numerous, the
stone being utilized for local building, including the extensive

d;y stone walls.

Lime burning ie anotheriold-indust:y-in.leesdaleif__Mah& of

the farms had their own lime-kilns at one time, but these have
now fallen into dieuee,' Theqlime-kilns situated atb Skeare _
Quarry (273948) in Hudes Hope‘hear Mlddleton'-in-‘Teesdale still
carry on the work, _

With the exception‘of .the Zi'eadémine at Coldberry ( 291-945) "
which was reopened in 1951, mining, onee. the eaonomio mainatay of
the dale, has ceaged, the activities dying out early this eentury.-
_Sharhber;y Lew Level, howsver, is'being reopene@-with a view to
exploiting-resertes.of fluo:spar; _ '

_ Loqal tradition has it that_the Romans_worked the hills of
Upper Teesdale for lead, but thers is no eonelusive,etidence to
support this. It is by ne means impessible however,- in view'of
the fact that they 414 work the lead of Swaledale,

Old implements, picke and erowbars have been found in

"' owd man" levels of Weardale. but their date is unoertain.

. The hllls of the dale ‘are pock=marked with the soars of old

workings and the omdeet of them have been taken_back_into_the



6e
hillsides; The lenels have collapsed and the entranoes.show as
slight_hollows'in the'tnrf_with.grassgcowered mounds of exehtated
material below them, | !

References to lead -and silver mines in various parts of - ‘the
Northenn Pennine Orefield date back to the_early.twelfth_oentury
(Dunham l948.'p.4) and place. on record more or less continuous
aetivity in the following eenturies,ﬂ Dunham (1948) draws our
attention to the disoovery of ooins dating from-the reign,of
William Rufus in an old drift on Browngill Vein, which . o
-established that mining was - in progress shortly after the Norman
Conquest, '

There is eVidence of'eafiy. primitive smelting operations

which Hutohinson refors to in “The- History end Antiquities of the

County Palatine of. Durham“ (1794) erthgﬁof thelﬂggleston

districet he mentions “Several anoient basins formed of stone work_'

scattered over the moor wherein lead ore was smelted, or run . by
forae of fuel heaped upon it assisted by the Wind before a. mill
or bellows was uged," Fregments of dark vitxeous slag were -
found conoentrated in a reStrioted:area nearKWEndy'3ill_(22§617l'
approximately_lﬁtmiles gouth east of Egglestoni:during the
preseal survey, |

The method used'by early prospeotors to:looate.mineral veins
'knonn.as “nnsning“ has, left its mark npon the countryside, . High
on the fells a stream was dammed to form a reservoir and the water
was then released in a torrent down the_hillside, rempving the
covering of solil and loose'mock;i The most striking of these
hushes is coldberry-Gutter.,abovenﬁed Groovesisnear Newbiggin,_

Cut along the line of the Lodgesike -'Manorgill_vein;,it‘oan_be
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Seen as a largg gap in the northern ridge of the valley from the
High Foree road, (pl.l, p.7). .

The London Lead Cémpany came to Teesdale bﬁ way of Alston
Moor and the South Tyne Valley about the middle of the eighteenth
century, The first lease in Teesdale wae in 1752 (Dunham, or
175% = Ramsden) of certain mines near Newbiggin, and was followed
in 1771 by_the leas; of the mines and smelt mills at sggleston
(Ramsden) .  From then until the time it was finally wound up in
1906, the London Lead Company played a prominent pért in the life .
of Upper Teesdale. The mines were widely scattered in the;dale,
its tributery valleys, and ord its verges, with the largest
concentration of productive mines in the region just north of
Middleton - in - Tessdale, The first smelt mill at HEggleston wes
opened in 1771, and two others were addeéed later as extensions,
These were Situated in Blackton Beck Valley (252997) and ore was
carried there frOm'the mines along roads constructed by the
Company. This wes the only smelting centre owaed by the Company;
but an earlier one existed in Langdon Beck valley about which
little 1is known,

The industry deolined towards the eud of the nineteenth
century when many of the veins were worked out and competition
from richer and more easily mined ores from abroad inereased.

A little iron ore has beean obtained from Bands Vein, two
miles north west of Langdon Beck Hotel, in the Jew and Tynebottom
Limestones (Dunham, 1948, p.291),

On the western edge of the Durham Coalfields, neai #oodlands,
the Brockwell Coal has beén extensively worked, but activities

have now ccased,
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The dale is largely 1ndebted to the London Lead Company for .
1ts present road system. A new road was pxoposed in the_nlne-
'teenth gentury and_;ater carried out'by the Company, Greenwich
Hogpital and other intereste& authorities, and ran the length of
Teesdale thrqugh Middleton to alston. This is now the main
road to alston which dioéses Yad Moss at a height just beldw
2,000 feet 0 D, °~ The roads from Mlddleton through Lunedale to
Brough, and from- Mlddleton and hLggleston to btanhope were pro-
posed and largely built by the uompany._ rhe roads over the hlgh
moors Zfrom Teesdale and Alston into Westmorland ‘and irom '
Newbiggln into Meardale by Swinhopehead were -also built for the
minés; but havé-nbw fallen into disuse, |

Middlepsn is also thé terminus of a branch line of the

British Railways, formerly the L.N.E.R.

. GEOLOGY

The Alston Blogk,

There is evidence that the Alston Block existed-in Devonian
times. FProf.. 0.T.Jones has suggested fhat‘the Lower falqeozoic
roocks beneath the Carboniferous sediments of the Alston Block are
comparatively thin and unaerléin at no great depth by an Archaean
_core. Trotter end Hollingworth (1928) suggest that the pre-

Carbonife:ous Middle Pennine ¥ault, which has a westerly?downthrow
6f 20,600 feet, may be regarded as an "exp;ession of the western
"edge of the Alston Blodk 1n_Devdniamktimes," |

The latter authors also recdgnised tha; the Alston Block

behaved as an independent uwnit during Carboniferous btimes aud
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that the Northumbriah Féult Elook a8 a whole waS'ﬁ;anked on_thrqe
sides by geosynelipgl_trqughs_of sedimentations Qn the north
lay the Northumberland Trough, on the south the Pendle or Bowland
Trough, and on the west,-a trough extenaing from Ra%enstonedale
in the éouth, to the Bramptoun distxiot ;n the north, |
Sedimentation wifnin-thase trdﬁgps commenced in 4 times (qﬁery)
in the Bowxand Troqgh aﬁd in Q1 times in the northern aud western
troughs; - | o |

Four mein divisions have been recoguised in the Garboniferous
Lhnéstonelﬁefies of the alston Blook. Pirstly a Basement Group
. inoluding-the basal Garﬁbniferous eopglomeratés and south of the -
South_Swindale Begk #ault, in the éouth westgrn part of the'blqok,

beds placed by Garwood (1912) in his Athlyis_glabristriai

‘Michelina grandis, and Productus corrugato-hemisphericus subzones. }
- These latter correspond"respeetively,with the CL, ¢2, and S zones
oiVaughan s South Western FProvince. Over the remainder of the

‘block however, the earliest beds belong to the Nematophgllum

minus (S2) subzone of Garwoods |

The succeeding_beds of the Cérbogiferous Limestoné series
were subdivided by R.G.Carfutners and-other workers in fhe

Belford and Holy Island demoir (192%) into the Lower, Middle, and

| Upper Limestone Groups of the Upper bernxoxan. and this practice
was adopted by Trotter and ﬂolllngwoxcn in the’ Brampton dlsbrlct
(19%2), Dunham (1948) referred to the three divisions as the
Lowsr, Middle and Uppér Limestoqe Groups without the use of the
- term "Beirmician"., The deef Limestone Group cdvered'tne Lowerx

'leunopgl;lum (Dl) subzone including beds from the non-sequenoa

above the Bryozoa Band occurrlng near the bottom of the Melmerby
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Scar Limestone (Turn§; 1927, pp. 344,357); ﬁp'to/xhe base of tﬁe
Smiday Limestoné. T%;S'latter_limestone, which contains the
' Gifvape;la Band (hase:qf'Dz) is takan as thé basal member of the
Niddle Limestone Group.. The top of the U2 subzone 'is
controversial, Dunhem (1948) took fhe base of the Great Lime=
stone as the top of the Miadle Limestone Group, following the

practice of Trotter and Hollingworth (1932, p.b2)., Garwood

regarded the Orionastfaeé Band, which Turner (1927) identified

' witn the Tynebottom and Single Post Limestones, as the baée of the
D3 subzone as,underétood in Derbyshire (1924), The Middle-Lime-.
stone Group waé assigned by S.Smith (lQiO) to the D2-3 subéones,
with the Upper Limestone Group ailoeated tley. Trottei and
Hollingworth (1932 p.16) placed the fprmer group in the D2 sub-
zone and the latter gréup in Dy. Dunham's Upper limestone Group
extended from the base of the Great -Limestone to the base of the-
local "Millstone Grit." (1948)

The term "Yoredaléian"'waé recommended by a Committee of the
Britisﬁ Associétioh in 1925, as a new ﬁajor division of the Llower
Carboﬁiferoﬁs, for beds above D1 in the North of Englénd.

WePs Hedley (1931) used the term for the beds above the blngla Post
Limestone to the top of the Upper Limestone hroup._-

Hill (1938) divided the beds above the Single Post Limestone
into two coral zones, The lower zene, No. &, extgnded'to the top
of the Great Liméstone, and ‘contained Diphyghyngg{anleglaepsmilia
Ezéii’ The upper, No. 4, zone,@id not contain these forﬁs.

Critical pélaeontological evidence, particularly of
goniatites, is sadly lecking ffom the Alston Block, but

correletions of various horizons with outside areas better
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endowed with sueﬂ.evideneé, threWs somé light on the age
relationahips of the: sucoessxon. Thﬁs és Dunhem points ouv
(1948 p.l2) part, if not most of the Middle Limestone Group, is
p:obably of P zone age, while much of the Upper Limestone-Group
will probably be gséigned to the & zons, If this be the case,
then the Upper, and soﬁe_of.the'beds of the Middle Limestone
“Group aré equivalént to the Millétone Grit of. Yorkshire and
Lancashire; - CGarruthers (1958) has indicated his opinion that the
Northern Pennines “Mlllstone Grit" represents only part of the
Yorkshire Millstone Grit, ” | _

The succession in the area under consideration extends frow
the Tynebottqm Liﬁestogé, within the Middls Limestone Group, to
the Brockwell Coal., near the basé of the Middle Coal lMeasures,.

The. Garboniférous Limestbﬁe Series has been sub-divided
along the lines followed by Dunham (1948), into the liddle and
preriLimestone Qréups, the. Great Limestone being taken ag the
basailmember of the latter. No time significanoe ig herein
intended'by the use of the term "Hillstone Grit", it is merely
retained as a.useful term witn 1£thological sig;ifieanée, and is
oonsistent wiﬁh the practice adopted in this area by previous
workers suén as westgarth FOrster (1809 - see chapter 4 fpllowing)

I
the Primary Surveyors (1869- 1881) R‘G.Garruthers (1938), and. il

K.C,Dunham (1948) .

. Recent workers, including K.G Dunham'(l948). HoG.Reading
(1954), and A.Jd,lells (1955), in dealing with the barbonlierous
succession in various parts of the Northern Pennlnes, have
resorted to "eyclothems" as units of treatment. While this is

recognised as a desirabls and logi¢al.ceourse to follow in suitable



SRR
12,

areae,'lt is felt that suoh a procedura would be unwise in this
_instanee, where -areas eovered by 1nd1vidual cyclothems aro; :
rebtrlcted and would result 1n -a pieoemeal treatment of the area
as a whole. It is proposed, thereiore, to treat the . -
Carbonlferous Limestone Series in two parts, the first deallng
: witn the Mlddle Limestone Group, the. seoond with the Upper lee-
-stone Group. The “Mlllstone Grrts" are txeated 1nd1v1dually, the
'stxata Suoeeedlng eaoh grlt being treated in con;unctlon w1th that

grlt.

Geological-SucoéS&ien.

Superfiqial_ﬂormations.

o . : ‘Thigkness:.
Regent : Hill Peat _ L ' _ Qp't§”¥05ftu-
" Pleigtocens. ; .Glacial sand..and gravel and o
o boulder ‘elays = up to 100 ft.,
,?e;idfForggtronar'- |
Carbonlferous.
Lower € Goal Meaeuree poorly
T .exposed = grlts, Sandstones,
' ghales; and the Brockwell , : o
Goal., s . up to. 200 g
"Millstone Grit"s five coarse grits,
with sandstones, shales,
ganlaters and thin coals. -850 - 450 ft.

~ .~ Unconformity, —

Carboniferous Limestone Serieg : :
: ‘Upper Limegtone ‘Group : coarse grits,
sandstones, genisters, thin
coals, shales, and llmestonee.
Unconformities at base of Grit
. $ills, and especially at base of
+ Trahsgression Beds Grlt._' 600 - 700 ft.-
Part of .Middle, Limestone Group :
. : " . . rhythmically, albteraating limestones
' shales, sandstones, ganisters and o
- thin coals., - _ 400 - 450 ft.
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The resurvey was carried out on:& goale of 6 inches to 1 mile

the following Ordnence Survey sheets being used,

Durhem Shoets: ~ XXX1, XXK11, XXxX, XZLVl, XL.

Yorkshire Sheets: - 11, 1V, V.

%
/.— 1

2 5wt b
e

<









14,
_ GHAPTER <8 |

THE MIDDLE LIMESTONE:GROUP : :
GEWERAL STRATIGRAPHY | . ’

The strata_dealt with in this chapter ;ncludeLbeds from the
Tynebottom ﬂimestone,;onlyipart.of nhicn'is exposed; up to the
base of the Greet iimestdne,- The sequenqe of these beds is set
out in figureﬁl; (p. 1k ) ~ In this end succeeding chapters the
terminoibgy used is largely that employed by Westgarth'quster
(1809), John'fhillips (1836), and'the Geoibgicai'Survey.' Names
of beds 1ntxoduced hy other workers w;ll be dlscussea in the
relevant gections, |

For purposee of aetalled descrlptlon the succession “hes
been arbltrarlly lelded into three subgroups, beoause treatment
of the group as a whole woulg,be unwieldy. -The,subg:pups_
consist of: . | _ . |

&) Strata up to the base of the Five Yard leestone. :

b). Succeeding stratg up to the base. of the Four Fathom

Limestons, :

@) Succesading strata up. to the base of the. Great leestone._
Dach subgroup has. then heen deserlbed under looality headings.
The section of the Middle leestone Group represented here,;
(gntorops on the south- western flanks of the area: in Lunedale;
brossthwalte Commorn; in the River Tess between Sooberry Bridge
(911274) &nd the mouth of Intake Sike (942253); in the northern
“tributaries of the Tees, generaliy exten&ing shorter dlstances
'to the north up the tributary valleys as the reggional south
gasterly dip brings hlgher stxatu down to the east,__and finally,

in a iaulted inlier at uggluston Bridge (99saaa).

‘The on;y definite outcrop of the-Tynsbottom Limestone oocgurs
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~in the bed of the River Lune; Its exposed ‘thickness (14 feet)

and stratigraphical p031tion relative to the Single Post and ,
bockle Shell Limestones establish its identity. A limestone -
exposed below the Whin Sill unear Crossthwaite Quarry may also

be the Tynebottom, but there is no proof of this, Like Yoredale

‘limestones in'general,.it is a grey or blue<grey erinoidal

limestone.,. . _

The Alternating Sede,_those between the Tynebottom and ﬁcar_
Limestones, 6re a series of elternating shelee, senuetones and
thin limestones amounting to'betWeen 110 feet .and 190 feet, Two
of these thin limestones are perbistent, and of widebpxead
ogourrence, the lower one being called the Single Post Limestone,

the uppor one the Cockle ﬁhell_Limebtone,=because ci the abundant

presence of Gigantoproductus. giganteus (Martin)t~ ‘The alternating:.
Beds are well exposed in the banks of the River Lune and in

Lunedale'Quarries (see pl., 2 ;.p.2ﬁ')5 and are notable in this -

Jlocality for the poor deyelopment of_eandstonesaand_the presence

of a number of thin limestones, in addition to the Single Post
and Cockle Shell Limestones, The Single Po§t Limestone crope_nsl
out in Lunedale Quarries as.9 feet of fine grained, generally
muddy, cr1n01dal gxey llmestone, w1th a lO ineh 1oesxliferous,

calcareous shale partlng (although the lower- post may perhaps be

~regarded as not forming part of the Single Post . proper), The

Cockle Shell Limestone as exposed_here, cousists of 2 feet 6

'inches of fine'grained grey limestone with a characteristic

abundance of giganteid productide, ‘and a . prolliic micxoiauna

{see 1 61).

An 1nteresting fossil iind 1s that of an internal mould of a

__n Q;!{-'a ) & s



16.
-eoral calyx, probably Q&gigggggig_fséé pe60') in a "famped"
(replaced by yellow ochre) sandy limestone in & small stream
south of East Park (945234) . - The limestone oecaurs below the
Whin Sill and therefbfe'belqw_the_Sihgle Post Limestone (ses

Ps 25 ), Garwood.(1912; 19&4) found Cyathaxonia rushiania

Vaughan in the shéles'imhedigtgly abbve thg Scar LimeStone in
Rundale,Beék; westﬁoriand,aaﬂd abﬁhbrf:distance.below-the_
Oribnastraea'Band (ba§é'o£ Dafiin.éfOdeale bBeok, Yorkshire,
The Ofionastraeg Band is reb:ésente@ by thé_Tynebbttom.- Single
Post Limsstones (Turne; ;927)55"Turnei;(1927);redords

- Gyathaxonia from the Scar Limestone.in Naize Beok, Westmorland,

C._rushiana is reported by D;-Hill ‘l938ﬁ b,_Gf) as béing_p;gsepﬁ
in cg2, D1, ané her_lower'Goral-zqne-z'lffom the base of D2 to the
base of the S;moqspépe Limestong)," .g&_ggggg, according'fo'her .
oceurs in Z?, vy, CL, 02; lowsr Coral zone £, and zone 3, but not
in upper zone 2, (éee p.61l),. | _

To the West, on Crossthwaite :Common, sandstone beqomeé'more _
prominent in the Alternating Beds, while variations in thickness
and frequeacy of the limestones also, oéeurg- Thus in Kowton
Beck the Cockle Shell Limestone bas .thickaned to § foot of-ghgly'
muddy.limestonei but still retainaiﬁé’charaeteristio fauna, In

addition it has yielded Lithostrotibn'junceum.ﬁiﬁSowerbyy

Garwood (1924) found this to be charagteristic of the Orionastrgea

Band of the Settle District, - Turner (1927) has recordsd

L, junceum from horizons ranging from the Lower Little Limestone
to the Séar Limestone, being_the-&nly abundant form'in-this
latter limestone, Hill records it in Upper Corel zone 2, and

"zone J. It also occcurred in the Cockle Shell and Eive'Yard

N
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" Limestones of the Roddjmoor-borehole 1iee 1924, ps147), It has
rot been found above the Cookle Shell leestone by the author,
and GJAQL, Johnson does not ilnd it above the Five Yard Limestone
in south western Northumberland._ He is of the. op1nl0n that this
represents its probable upper 11m1t (1955 Do 300).

The Single Post leestone, in Rowton Beck, is repreSented by
but one 3 feet 6 inches 0 4 feetlphlck post of sacaharoidal
limestone, overlying é.lo teet quartzite, both of which have been
metamorphosed by the underlylng whlu Slll. -

The twin Peesdale Eault lets the Alternatlng ﬁeds down to ><
the bed of the Tees in the nelghboulhood of Scoberry bridge,
where certaln ohanges in the suoeeb310n oceur when oompared wlth
dowton-Beck, Sandstones are as well developed over &zl feet
ooodrfing between the Wnln'S;lllaod the Cockle Shell Limestone..
The latter,_however.-hasjodce.more reve#ted to the_more'normal
thickﬂess of'3 feet to Z'feet=6-inohee, end consists oflfine,

grained grey limestone with gigantdid produstids, while the

S )

_Single Post leestone is slightly thlcker comprlslng 5 feet of
-saocnar01dal llmestone..

The Sear.Limestone‘is well exposed in Bow Lee Beok (see pl;'
34, Ds 30 ) and Newbiggin Becks It varies from- 20 feet (in
the former) to 24 feot (in the latter) in thloknees, consisting
largely of fine gralned, grey or blue-grey efin01dal 11mestono,
which is locally pyritous. Ip.generelly has two or nors Shale
partings of varying thieknese, but no more fhan_8 inches and 2
feet respeotively,'sitdated in the top 10 feet or so.  The .upper
Shale parting.is_foseiliferous in most Jocalities, while the

. =
lower one yiselded some fossils:ln Bow Leé. Beck Quarry, nayyor X
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cf. :
(1955 p 286) found Goniatites/granoeus in the, shales above the

Scar leestone in Bow Lee'Beck - a low Pd iossil and the loweﬁt'
record of a Pa iossxl in Northern Lngland. The base of the
limestone 1s sandy in Bow Lee Beok, grading down into a finme
grained sandstone. Tne top of the limeetone is usually snaly,
and'suooeeded by very fossilirerous shaless Bhe boar‘\
Limestone 1s not notably maeroiOSSLliierous but its miorofauna
1e.rich_an¢_varied, The most notable oecurrenee_is the

1 Co o

foraminifera Houohinia'bregxpne Howenin,'whiqh, according to

G A'L:'Johnson (1953 Ei 218)makes ite final appearance in the .
'Three Yard Limestone Qf Northumberland.-

Shales of varylng thiokuess above the limestone are followed'
by the Low Brig Hazle. . This latter reaches 1ts greatest .
development in Bow Lee Beck w1th thickneeses ‘of 30 feet near the
quarry, and at least 40 feet in Hell Gleugh to the north.. it
-gongists of fine to medium grained sandstone. Gompaet and
generally flaggy (current bedded in 1ts ‘thicker development), it
ig made up of interloeking, generally angular, quartz grains with
oacasional plagioclase felspars, and. muscov1te flakes. sometimes
arranged in thin regular bands perallel to the be@ding,
Interstitially, eley_minerels oceur .in. patehes, but are"notz
abundant, The roek is pyritous in places, and some small
tourmalines occury  luterstitial calcite occurs locally. In.-
Newbiggin Beck the'sandstone'ameunts to no more than ?5 feet.in
thickness. while.EQ feet of highly_mieaoeoue,'flaggy, ripple=-
marked sandstone osecurs in the Tees. - '

Shales and thin sandstones,:up to. 14 feet thick, separate

the Low Brig Hazle from the Bive Yard Limestone, a dark grey
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.fine_grained; compact.limeatqna,.with_ﬁumerouﬁ ehale‘partings,'
largely concentrated in ﬁhe lower 7 .feet or so, 1% eontaiﬂs
some,gigaqtied ﬁroductids, but not in-tla.ebundance_met witb in
the Cockle Shell Limestone; -Apart fro@ occurre@oee of this
ﬁosé;l.in the Great LimeStone; iv is noﬁ recoxded.abeve-the F;&e'
Yard Limestone (see;p§u6i-20.-_-The limestone ettains a th;cgness
'of 16 to 2Q feet and is well-e&ppsed in Sqmmerhill Eéé&e:(eee

pls LA p. 34 ). It is microfossiliferous, _ .- |

It-is eucceeded almost immediatelyeby:the}ﬂigh‘Brig.Hazle, a
fine grained'grey or buff quartzitiqlsandstehe"amountiné %o 40
foet in.fow.Lee Beok. It is mede up of angular and sub angular.
quartz graing, many of which show slightly biax;el iﬁtefferenoe'
figures (28 up to 4° or 5°). and -undulose extinetion -(this is
generaily true of 511 the arenaceous beds:examined in thin aec@ion
in the present areal. Gement%is generally absent, although
Somelmanﬁles of seaonda%y silica do oceur, The sandstone'is_

‘micaceous in some localities, with_muacoviﬁe and some.

. hydrobiotite,. Felspar'ie.apparently rare, bubt some eiouded
aibite grains ogeuUY e Clay mlnerals oQour 1nterst1t1ally, and on
-weabhered surfaces sometimes glve the rock.a mobtled appearance.
Aceessofgee-inguae 21xcon, rutlle, and_touxmallne,' At‘Brldge
8111 (962250} it is pyritous.

A 4-1nch coaly shale oecurring 8 1eet above the High Brig ~
Hazle at erk Holm in Bow Lee Beck mey be equlyalent to-the
thlbottle Coal of Noxthumberland. | |

The Three Yara Limestone is- Iepresentgd by 6 feot of fine
grained, blueegrey, erinoidal llmestone in the western .part of

-the area, bﬁtlfurther east, in Hudeshobe Beck,lit thiekens, by.

the development of a lower 18 inches limestone poat; tofalling
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9.féet (See.plduﬁll Pe3l ), Tha macrofauna of théjlimestqnq is
poorly develope@,.but it ié-micrqiossiliferous,u:_ﬂgwch;nig
-éiggxggg, wa§ not éeen}

Calcareous;'fossiiiferoug'shéles, from 7 to 9 feet thick, -
with a brachiopod =~ orinoid - bryozoan fauna sucéqed.the lime-
stone, foliowed by a 1imestone“whigh is.coarsely,crinoidal.ih
places and muddy elsewhere, This limestone. varies from 11 feet
to 14 lnohes (thinning %o the ‘north) in Hudes Hope, is 13 foot
6 inches “thiok in Brokersgill Sike to bhe west, and is probably
representea by some black, muddy llmestone_wlth shale partings,
iﬁ Laddiegill Sike still further wests  Up to 60 feet of shales
witﬁ-ironstone nodqles folldw,' | '

The Nattrass Gili-ﬂazle_is completely absent in Hudes Hope,
south of Snaisgill, buf 150.yard&-north of the mouth of Snaiégill
Slke, a7 ieet ganistroid sandstone is taken as represenblng the
incoming hazle. Mine records. oonilrm its aevelopment to the
north west, 10 feet being reoor@ed 1n_hkears Great Kise, and
Skears Mine Vein F. -In stream expoéuresfto_the ﬁast,'the hazle
is either absent, or poorly developed, as is the case east.of
Middleton (see p. Lk ). | |

The_Fqﬁr Fathdm Limestons varies from 10 feet (see ﬁ. 51 )
in thickness westan Hudeshope.Beck, to 20 feet in fhe.Eggleston
Bridge inlief}'-,It_is a grey, orinoi@al'limeStone, géne:qilﬁ
gideritia, an¢'is frequently slightly stéined with 1;monite on
wealbhered aﬁrfacgs;‘ Its maer§fauna is largely eonfiﬁed to a
thin band (up.to 6 inches thick) situated 5 feet from the base of
the limestdne, " Rolled e;isiophyllidé:form the bulk of the |

fauna, with Dibunophyllum bipartitum vaerieties being dominant,.

Of these the koniﬁcki.type is most'prevaleﬁt. . Gigantopréduotus



21,

" latissimus J, Sowerby is the most oommon brachiopod.  The
“limestone is mierofossiliferous qgntain;ng,-amongstuptpgr,ph;ngs

"Algae'q" Johnson, and Archasdisgus kerreri Brady'és. The

former has beén!logated-ag_far down as the Five Yard Limestone,
but feaohes ité'maximum dévelopment in the Great.Limestqne,
ebove which it is unrecorded (see ppb3-lle Johﬁson (1953 p.218)
States that A.karrérl dies out above the Three Yard Liméstons in
Northumberland, Short (1954, p. 122) however records it as_hiéh
as the Lower Oakwood Limestone on the Pennine Zscarpment (seeyp,
o). | . .

Approximaﬁély 40 feet.df.shales suocaed_the limesfone,_pdorly:

fossiliferous but notable for. the presence of Qx;onauxllus g

~3
Pl

-

nodiferus Axmstrong early mub, btubblefleld in Howgill blke,

denoting a high P2 age (86913»62-3) _
~ The Quarry Hazle is agaln poorly developpd being oompletely'

absent in Hudes Hope south of Low Skears line (947&?61, where
10 feet of sandstoﬁe_is present bélow the Iron Post Limestone,
To the north.west it thiokens, 3Q feet being recorded.in Skears |
Great Rise, Both west and east of Hudes Hope the sandstone is
poorly developed until we reach Intake Sikelto the eést. Bere,
although it is diffioult %o assign any singla sandstone to the
horizon, a total of 21 feet of aandstong, with interbedded shales
ocours bélow.the Iron Post Limestone.

The Iron Post Limestone is'ao-named because of "the hardness
of the bed, not from aﬂy ferruginous tendénoy". (Danham 1948,
P.28). It proves to be a highly varlable horlzon, ranglng from
a flne -grained, grey, iOSSlliferouS llmestone, to & ﬁandstone
which may or may not be ogloareous._ The limestone may be. muddy

or sandy, microfossiliferous or npm-miorofossiliferous. 1t is
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lecally sideritia, In thickqess it varies from 2 to 5 feet.

'Suceeedrng beds are ﬁoorly exposed, amounting to approx =
imately 40 feet below ﬁhé Great Limeskpné._ ‘The sandstone beLow
this latter limestons, the Tufp_or_wgtgr Sill, ig again pporly:
déveloped. | A northerly thickening is once more engountered in
the Hudes Hope area from 8 feet of medium- grained, buff ganls-
troid sendstone ab Low Skears Nﬁne, to 60 foet in Skears Great
Rise.  Further north west, al least 20 feet of coarse gralned

grit is referable to this horlzon in Blea Gill, West of Hudes.
| Hope the Tuft ;s poor;y deve;opeéo _

Thus in the case of the Néttrgsa Gililﬂazle, the Quarry
Hazle, and the Tuft, we have a fairly répid northerly- or norths«
westerly thicksnrng in the Hudes Hope = Coldbarry Mines area, 
with poor developmént to the west and east.

“AlY the persistent llmestones are m10rofossrllferous with
-foramlnlfera forming the- greater part of the fauna, but with

bryozoans and algae also ocecurring.
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DETAILED STRATIGRAPHY .
stratalup to the bgse'df the Five Yard Limestone.

Lunedale and (rossthwaite Common = The top of the '

Tynebottom Limestone is exposed in the core of a small anﬁicliﬂe
in the bed of The Rivgi Lune }955235) where 14 feet of dark grey,
coarsely orinoidal limestouns, stained with hasmatite and’limonite,
and saccharoidal in plécés, are ekbosed. | ﬂips off this |
anticline of 9° to the east, and 10° to the west were recordsd..
Immediately to the east three old adit levels indicate the
presence of a mineral vein (or veinslv: Ho fauitiqg or
mineralization is seen however (apért frﬁm_the haenatite end
limonite staining ia the limestone), because of a covering of -
alluvium and drift in the streem bed end banks. Downstream
higher meMbers of the succession crop ouf éq that the vein
probably has an easterlyndownthrow; -Solid_exposures.immediately
east of the limestope are poor, but some grey, éalcareous§
micaceous :shales followed by a fine to medium grained ‘micaceous
buff sandstone, are exposed, apprbximately 60 yards.downstrgam,_
with dips of 55 %o the éast 20° ‘Bouth, and 14° to the .sast 60°
‘south, Upstrean, éﬁpfoximatel& 170 yards %o the west, andtin-
the stream running from Eagt ?ark (945234).-the iqllowipg'

sucocession is sxposed @

Et. IHSQ
Buff Shale. 6 0
Black Shals, - : 0 2
wandy limestone replaced by ochre, 5 0
Black shale up to ' 1 0
Fine grained buff sandstone. 5] 0
Black micacecus shale. _ d 0
Massive fine grained sandstone. 8 0

In the disused Lunedale Quarries (954238), and the banke of
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the River Lune below (plate 2, p.2h-) an excellent seotion up to,
and including part of the bcar Limestone ig revealed._l ?ngpt
variations occur in the detalls oi_the_sucoeseion._but a’fypical

section would be: . .
' : Ft, Ins,.
Grey erinoidal llmesboue, gandy at the base 17 0
(part of the Scar Limestone) :
llicaceous ganxstroxd sandstone. . . ' 3
Limestone with giganteid §roduotids : &
(Cockle Shell Limestone :
Soft ganistroid sandstone '
"Fine grained bandetone lower 1 %, shelly.
Carbonaceous Shale :
Middy Limestone
Calcareous Shale
‘Muddy fine grained dark grey llmestone)
Fossiliferous calecareous shale
Muddy orinoidal limestone B |
Baked black shale :
Whin Sill. :
Alternating sandy and calcareous shales. and
fossiliferous muddy and sandy llmeetones. 20

P

Single'
Post

’_l
C COMOCCOCTCCY o

The llmestones in the lower 20 feet tend to weather to a
yellow famp (L.e, reblaced by oehre), but nons of them oompares in
thlckaess with the previously mentloned 5 feet famped llmestone
outeropping upstream.

The beds between the Secar and Tynebottom Limestones are
known as. . the Alternating Beds, and were deberlbed hy Dunham (1948
P. 19) as "comprising shale(the"fynebottom Plate“)_Succeeded,by
thin beds of fine=gralned-saqdatone, sandy shale: and shale meny
times repeated.ssssesss The series usually includes two thin
limestones, the Single Posbtsessssss and the Cockle Shell.," He
also notes that moxe than-%wo such limestones are preSent“in gome
localities, In the present area, apart from ths & feet and
5 feet sandstones noted, the'suceession is singqlarl& poor in ¢
sandstonef&evelppment} and limestones are very much in evidehce@ ﬁ/

e

A gap of unknown thickness ocgurs between the Tynebottom
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' Limésfone and the next exppsufes of aucqégding beds,  The
egsterly exposuxeé-afe probabiy dowﬁfaultéd;-while tp-the westﬂ (
160 yards of unekpoée& ground .occurs in sﬁrata dipping from 80-.,106
in & sogth;westerly'6r wester1y dirgétion, Some ;45.feet of
beds are assigned %o the.Alternat;ng Beds in Ettersgill to- the
north, and figures qubfed by Dunhémf(lﬁ48, Ps lQ)_from various
parts of the Northern Pennine Orefield vary from 110 feet = 190
feet. -Up to 90 féet of beds are ekposed in Lunedale above the
Tynebottom Limestone,; so thaf the gap may be esf;mated‘as
anything from 20 feet to 100 feeti o

Dips of 9°.easﬁ bring the Scar Limestdne down to streaﬁ
level at Lune Bridge (959241) thre it outorops in the stream as a
light grey erystalline limestone; - It is easily traced”through
intermittent expoéures in.ioth banks of the river and forms the
top:of the bank west of Westfield: Honse (957239). ~ The Cockle
$hell and.Sipgle PostlLimeéfones are likewise-%roughf'dQWn:to_
stream level below the Scar Limestone. The Scar_Limaétona
ouﬁefop'ends short of'fhe pospulated posiﬁion'of v he nofthérly
branch of the Teesdale Fault, |

A-northeeasterly fauit'runnigg,beﬁween Bowbahk (946237) and
the Lunedale Quarries‘repeats'yarf 6flthe sué;egé;on_fo the nqgth.'
Thus, 100 yards south of Last Park farm house, & famped , (replaced
by yellow ochre) slightly foséilifgrous limestoﬁe, l;ﬁhbiogidﬁliy
idenfical‘with that'downstreaml(see_p{ 23'-§) is expossed on'fhé
left bank of the stream dipping ét 12° to south és°.-agst,' On the
eastern end of Limestone Hill, the Whin 5111 outoibps, giving

- place on thé west to the Scar-LimeStbne'which gives ;he hill its

'_name,




_ 26,
In Hell @ill (946237). ZimQééietelyé_._ below the Bgy_v,ﬁank',i-oa& a
few feet of the whin Sill, .with soﬁe ovarlying shale, are-again
exposed, while lLioss Glll, a dry glaelai onannel north of the road,r
‘is out threugh the Scar leestone,gh Up to 20, feet of blue zgrey
qrinoiQal limestone are'expeeed, though ne;theritne_beeenger phg.
top are elearly seens . Expesuree are -frequent along the northern
side of the valley, aud-a?_pne point (§492401 ean;be.eeenmte_QiPW
at 45° to_the-seuth east indiocating the prOXimity of'the-feultg“
The base of the limestene here lies at about.925'feet 0D,
descending to the east, whlle 1n Lunedale Quarrlee, the base 11es
. approximately at .829 feet 0.D,, again descendlng to the east.
The thxow of the fault. can therefore be caloulated as in the
reglon of lOO feet dowa to the seuth -8a8b, - | /
From Moss GIll the Sear leeetone can be traced around
Bowbank Eell to some overgrown quarrlee approx1mately 900 yarde
sou.th eaet of Middleton Quarries (95121,.2 )  Where. up to 10 feet
of. coarse orinoidal llmeetone is seen. Drlft obseuree the eo;rd
geology westwards for half’ & mlle. w1th one shake hole. the
bolltary lnaleatlon of the poeltlou of the llmeetone.“- ﬂestwerds
from here along Groeepbwertehbemmon howsver, pertly Grife _
obscured features and infermittent exposures where_smell_streems
out into the features, allow confident mapping of both the Cockle
Shell and Scer Limestones for prer a mile to. Carley Green. 'ﬁpake
holee-are more numeroee in_this traet end serve ?o confirm the
position of the limestones, 'Both limestones are,exPesea_iﬁ:two
small nemeless streame !959245.and_95§246) but the first really

ugseful exposure oceurs at the head of Oliver Gill (the detail%lbf
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whloh are Seen in figsa,. p.1h “Carley Green"),

" The vastly thlokened Whln $ill ocours a few fost below the
seotion, The Single Post limestone (or llmestonesl is here
elther absent or representeu wholly.or_in part b§ a1l foot 9 -
inches limestone with'a Shale parting. - Features, some. limestone
exposures, and an’ old quarry reveallng both llmestones (926249)
allow zeasonably accurate mapping westwurds to a N.W. - 5.8, -
mineral vein at Carley Green, marked by & line"of old_shafts.

-It downthrows to the'east, bringing the Whin %iil and an overlying
sandstone on the west against the Scar Limestone on theleast;

dast oi the fault the . top of the 2ear leestoue is marked by a .
feature with eXposures of a fine gralned flaggy buff sandstone
(the Low Brig Hazle) in streams and an old quarry (9&5445).

Patghes'of drift oomplicate mapping-of tne solid geologj for
a distance of half a mile to the west, but the Scar. leestone
feature allows one to treoe.the_llmestone to ths first exposures
in some tributaries of Willy Brig blke, where 7 feet to 6 feet of
grey arlnoidal limestone rests on.a fine gralned ganlster. The
top of thellimeStone is drawn in relation to the Low Brig.ﬂazle
feature in which some fine greined,flegs outorpp; while some
poorly fossiliferous,shales are seen in a small stream (919348)?
lying below thse sandstone." ﬂestwards from the above mentioned
Sear Limestone outcrops, the limestone is readily traoed through a
feature with almost continuous scar outcrops to nowton Beck, The
beck affords another good section from the top of the Scar “ _
Limestone to the Whin Sill (see figs 1l pe.1h). The Scar Limestone
amounts to 21 feet'overlying & & foot ganister, the top 6 inches ;

to 10 inches of which grades up into the limestone. The Cockle



‘is represehted by 3 feet 6 inches to L feet of saccﬁaroidal'
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- Shell leestone is very much th:cker, totalllng 9 fcet of Shaly,_

'muddy limestons, w1th giganteid productlds, the latter oonflrmlng

its identify. The succession below is aleo quite different;

sandstone is much more in evidence, while the. Single Post Limestone

limestone,'oveflying a 10 feet quartzite, obviouslj recrystallized

'by the Whin $ill. The effect of the much thickened Whin Sill is’

'aoparently unaffected. The Cockleiéhell Limestone was_ﬁene

of course far greater here than in Lunedale,; but it iﬁiinteresting

to note that thel foot 9 inch Limestone in Oliver  Gill (p.27) is

eyidently formed in muddy Water;ﬁthe-high.proportioh of clastic
material probably accounting to eome'extent for the incﬁeased

thlckness.

: ' ' 7 [sebl
To the east, in Easter Beck the Cockle uhell leestone is s

M__._...-..ﬁ,. -~

again exposed as 9 feet of shaly, muodJ, gosslllferous limestone.

- No beds are seen below until the Whin Sill,'but above, the Scar

Limestoﬁe ls seen overlyiné a ganister, Drift again obscures
thefeolid-geology to the-easf, buf 9 inches of oakeq Tossiliferous
shales, identical with those seen below the Cockle Shell
Limestone iﬁ Oliver Gill,'crop ouﬁ.in a tributaryrof Willy Brig
Sike, a few yards outh of Water Race (914254) and serve to Fix
the positions of the Cockle Shell and Scar Limestones falrly-
accurately. - ' |

Retow the Whin Sill 1mmed1ately souih of the eoutnorLJ

‘branch of the Teoudale Ifault, a few exposures of country rock are -

seen._' In Ollver @¢ill, some fine gralned massive grey sandstones
outerop, occurring somewhere within the Alternating Reds.  Just

over- 300 yards to the north west below Crossthwaite guarry
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(9”9254) a few feet- of massive altered-limestone outcrop. It is
a heavy dark to medlum grey crystalline llmestone with eak:ite;
veins and clusters of small reddlsh bxown:gernets, ,1t may be
part of the Tynebottom Limestone, but this is purely.eonjeetural;-
A mile to the npxth west in Mill Beck some altered grey shales -
over 18 feet of flaggy gxey, buii sandstone w1th some '

carbonacsous utreaks-are ‘seen below the Whln_blll.

Teasdale. - Phe tw1n Teesaale Fault. runnlng in a north vest
- south east dllectlon. with both members dOWﬂthIOWlng to the '
north—east, carrles the Alternatlng Beds down to Ghe bed of the

River fees 1n the nelghbourhoou oi Ncwblggln. Thus in the river ~.

. {r £t Gt

bed and banks near bcobexry leage (911374) the Whin Qill is e b f ao el

) : N L ’ v e 02
overlain by : _ - ;HI

B N | : J!‘ . Ft_.‘_‘ . -II]._S‘. m-/
Baked bhale. : ' o : '

Fossiliferous limestone (Cockle Shell) - % = 3 6
Baked shale grading latexally 1nto a ' S
4 fest sandstone. o _ . 6 =-. & 6
Sandstons, ' ' B = 7. 0
Baked Shale, o 0
- Sacoharoidal limestone (&1ngle Post) 5 0
Fine grained sandstonee.. b 0
‘Baked Shale, 4 0
Rlpple-mexked sandstone. . 9 (VI

‘Dips of up fo 70 to south east ‘wers reeorded on the
limestones and shaless Sandstone is here agaln predomlnant but
the Cockle Shell Limestoue has reverted to a more normalithlckness
than that met with in Rowton Beck‘ Here again the Single Post
Limestone has been completely rearystallized to form a
saccharoidal limestone ahd is slightly thicker thea in Kowton Beck.
At a higher level in the rlght bank of the Tees, up to 1l feet of

shales and sandstones are exposed in the mouths of three old
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'leyeig; nearly 8_£9ét of which consists of sendstons,  4n old

quarry to the south éastf(912272)'revea;s a-pqor expdsuré-oﬁ_
limestone referable - by ité_boaition to.thé Scar;Liﬁésﬁone. |
Apart from poor ihtermiftept éiposﬁ:es of ﬁp to é.feet_of.
limestone resting on ﬁ comﬁact_bqff séndétone in thé-lgft bank of
the lower réacﬁes of Bom:lea.Bebk;'the Cockle Shell Limestbﬁe is
not seen agein in the area. |

‘Deveral gopd_séctibns 6i-tﬁe Séér Limestbne aré available-in
Bow Lag Beck to.the.north._ 'The firsf ocaurs below the old Boﬁ
Lee Brldge (908&82), where up t0 20 feet of blue-grey, fine

‘grained, locally pyrltous llmestone outerop in the stream. ' Shale -

partings oi.l 1noh and & feet are situated 4 ieet and 9 feet
6 inohes.respectively; below-the top of the limgsﬁqne,_ The lime=-

stone is well JOlnted in two dlrectlons. .north‘30° west-éhd nofth

'_'680 east. The Saar Limestone is: upfaulted to the north, and a

large quarry (plate 3A, Pe 30) afiords an excellent sectlon in

conaunctlon with the stream, &0 feet of blus-grey crluoidal

limestone are exposeq, shaly and muddy at the top; und wiﬂl two
shale paztlngs of 6 inches. to 8 1nches end 1 foot to & foot
gituated about 3 feet and 6 feot respeobively below the top of the
llmebtone (the lower parting being fossillferoub). It is
succeeded by black shale varying in thickness from 4 feet to 13
feet, thé lower & feet or 5_feet being fossiliferous, Above,
part of a thick, fine-meaium graihed. curreht-bedded sandstone is
seen in the quarry. In the stream bed, the Soar Limestone is seen
to grade down into a grey fine grained ganlster in its lower & .
feet 6 incehes post, and_below this a thin shale parting

Separateé it from some thin séndstbnes and sandy shales,
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Three &mall faults:cross the stream near the quarry in an
casterly direction, The northernmost ddwnthrows 10 feset to the
north'bringipg the top of the Scar Limestone on ph§ north, near
to its base on The gsout h, aausiné a waterfall, The other two
faults throw down a few feet to the south, erossing the stream
36 yards, and 200 yards downstream from the waterfall, Small
mineral veins ednsistiﬁg mainly of caloite also oocur; while a
3 feet wide zone of brecciated sand?tone fragments sandstons in
quartz runs north east across the stream above the falls,
Horizontal slickensides, are seen in association with this
breeeiated Zzone, one case shoWiﬁg a striated and polished limonite
surface. Dunham (1948, p.74) has mentioned similsax phénomena
"Suggesting that small movements have occurred sinoe the - orebodies
"have béen brought within the zone of oxXidation by erosion of the
cover,"  Above the falls, up to 30 feet of surrent bedded, fine
to medium grained sandstone the Low Brig nglb, ig exposed in an
old quarry (907285). This outcrops in the stream bed and banks
for over 30C yards to Sommerhill Force,. where it is followed by
14 feet of alternating sandstones and sandy shales in;Gibsod‘s
Cave (910286), whioh is cut out behind the fall, below the’
succeeding Five Yard Limestone, -
Approximately 400 yards to the north, at liirk Holm (908293),
near the confluence of Wester Beék with'Boﬁ Lee Beck, ths top
12 feet of the Scar Limestone, with a 16 ineh fossiliferous shale
parting is again seen, upfaulted agaiﬁst the High Brig Hazle.
The line of the fault.is oecupied by a bifid member of'the
Cle?eland Dyke System, 5 feet to 10 feet shals, fossiliferous at

the base, sSeparates the limestone from the Low Brig Hazle, whigh
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here conp;ises'st?least 40 feet of massivep current bedded-medidm
grained sandstone. The Low Brig Hazle iorms .the . . valley iloor.
and sides of the lower part of Hell Cleugh and 1s sucoeeded by
8 feet to 10 feet of interbedded shales and sandstones below the
Five Yard Liméstons, ' North of the Mirk Holm_fault (which
downthrows approximstely 75 feet to QG feet to the south) in
Wester Beck, the Scar Limestonenis onos-mgte-exposedizshowing two
well developed joint\direotions; nortn anhWest and rorth 75°-
east. _ |

To the east, thiak.drift ooneeals tne solid.éeology until we -
reach Newbiggin-Beck where the Scsr Linestone outcrops agalin,
24 feet of mass1ve grey crinOidal limsstone pyxitous in parts.
exposed below the bridge near Newblggin bohool (914278)% 1t
contains an llvinch foss111ierous, calgcareous shale parting 4 feet
6 1nches fzom the top, and the upper 2 feet of the limestone .are
' shaly., It is succeeded by 4 fset of fossiliierous,shals, and
‘11 fest of tough massive. sandstone. A gap in the suecess10n
then occurs and we next see 9 ieet of sandstone shaly in places,
followed by 9 feet oi black shales and sandstones below the Eive
Yard Limestons, The gap amounts to no.more than b feet m:'é_fset
80 1t appears that there is a-semewhat condensed sequence,
probably affeoting the Low Brig Hazle. An alternative possibility
is the presence of a fault 1n the gap, possibly repxesenting the
continuation of one or moie of the small faults seen and inierred
in Bow Lee Beck near-ths quarry (althougn a reversal ot throw is '
necessary ). There is no structural svidence for suohia faultf
Dips of 4% - 8° to the gouth*%ast ogcur, but these are consistent

with the general dip sencountered in this locality, It sesﬁs best
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thezefore,.to 1nvoke a condensed sequenoe aslthe true explanatlont

No full exposure ‘of the bcar Limestone is again seen, but the
_top.few_feet do_outcrop,ln two localities in thg bed of,the Tees.
Thé'first exposure is beloﬁ.Unthank Bank_f918265) immediately
north of the'northerly branseh of the Tegsdale'Faulﬁ. : Hére,'a fow
feet of shaly, muddy; highly cr;noidal limestone dip north sust at
30° into the river from the fault. . Above, calegreoug shales
passing up ianto fossiliferous black shéles outerop-in the_bgnk for
about 150 yards to ths north aftef ﬁﬂioh drift abveig'the solid
geologys The limestone could possible rise, beneath the_drifﬁ,
to-link up with the Scar Lihestone exposed in the old quarry nsar

T B

Scoberry Brldge, but thls is very unllksly. © A noruh wost . » south 7

o ema s st w
-~ s et s T [
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\..._._... -

west of ery Lane and there cuts the Scax Lxmestone.' 1t probably 7l
extends to the Bouth west to meet the Peesdale-Eault;;thgugﬂ.driff-
and alluvium preolude proof, '

The final exposure of the limestoné ig in the Tees a few
yerds upstream from Crook Pool (93i259) where up to 10 feet of
blue-grey pyrltous llmestone shaly at .the top, are seen, with

ealcareous shales 3 feet from the top.’ The.expoaure ocogra in a

 gentle dome with dips in the region of 3° to 4° Above the
of
'llmestone are 20 fee@/blaok shales, very fossiliferous 1mmediately v

above the Scar Limestone, and displaylng ripple niarks., The
overlying Low Brig Hazle, best eXposed near-Breckholm Pooi
(940255), is at least 20 feet thick and consists of.iine grained,
flaggy, micageous, ripple mérked Sandstones with_ﬁorm'trails and
containing'some thin sandy shale.partings. ' Dips on the séndstoﬁe

. . 5 ' o - . - . ) .
vary from 10° - 12~ to the south east, but on the right bank of
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‘the Tees (985254), the norshern brench of the Tessdale Fault is
marked'by a.Shewpiinoreese_in the dip_mg'g5° dometreém,'
The Low Brig Haezle is aapped by 15 feet of sandy black
shales with ironstone nodules, dlpplng downstream at 5° below the

‘Five Yard leestone.

Streta from the Five Yard Limgstong bg the bggg gf the ffour
Eathom leestone.

The Newbiggln Area. - fhe Five Yard Limestone,. up to &0 feet

thick, is exposed in Bow Lee Begk in bommexhill Foree (plate La, Sf“g”“
if &Ly

Ps 3L )._ It forms.e re81etant ledge over which The bock plunges
spproximately £0 feet = 25 feet, eXcavating the underlying shales
and'Sandstones fo form;Gibsom's5Geve. The lowerfﬁ feet of the -
limestone has numerous'shale'partings up to © inches thick, but
the remalnlng 13 feeb is more massive ana containg s.ome glganteld
produetlds. Downstream the llmestone outerops on top of" both
sldes of the valley, and ‘can be traoed into bauseway SlkB where 7/@;,
the fine grained grey llmestone again forms waterfalls but of
much smeller saele." In GauSQWay_Sike 16 feet of 11meetone g;th-
shale'paftings are,exposed: and gigenteid'prodmctids afe,again
present. The limestone .is jointed in three dimeotions}

"~ _north 25° West, north 869 . east and norbh 68 ‘east.. The outerop
in Bow Lee Beck dles ott short of the previously mentloned fault
in Bow Lee Beck downthrowing 10 feet to tne north (ps317),

| North of Sommerhill ﬁorce.the liméstone floors the beck for'a
few yards and then gives way to the High Bfig Hazle, no-shales
being seell, The sandstone is tough, fine to medium grained,

massive, and current bedded (with no constant_directional quality)
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.«with up to 20 feet being exposed. mxposures.are not very good

but approximately 500 yarde upstream, 6 feet of blue -grey

sllghtly_crlnoidal llmestone?_theofh:ee Yar@ Lxmestone, oveflyipg

sandstone, outorops high up oqlthe vailey'siaesy5 -These outorops

can be traced upstream for 300 yards until'interropted by-the

roughly east -_west Lodge31ke - Manorglll Vein, here downthrowxng

46 feet to tke south (Dunham 1948 p.300).‘ In the. stream bed

a zone of mineralized sandstone up to 70 feet w1de-1s exposed 1n
the stream.\' Phe sandstone is the dlgn Brig Haéle and faulted

| against some spotted light gxey Shales dlpplng north 20° east. at

. g° “below the Five Yard L;meetone; - The limestone here consists of
19 feet. of medium grey.limestohelshOWiog oo,l;thologioell

~differences from the downstream exposure: . The outorop crosses

" the streem-in'the-bena approximeteiy 50 yardezeouthlof the Wester

* Beok/Bow Lee Beck.oonfluenee; dipping west of nofth at 79 to;lb°f'

A cliff face just eaet-of-the confluence,nio-the loft benk of Bow -

Lee Beck, affords aegood seetion up to-and ineluding the. Three

Yard Limeetone* : .
| Ft, P

' t:  Ins,.

Fine gralned ‘blue~grey llmestone. , 6 0
.Fine graeined sandstone.: o & 0
Sandy grey shale. ' : S 0
Fine grained grey (buff. weatherlng)

ganister, pyritous in places., L 6
Rilty grey'shale. _ 1 0
Sandstone; : _ : 1l 0
Shaly seandstone. )
Sand..y shale..- . ’ ) 3 0
Black carbonaceous shales) :

Coaly shale, 4 inch, .
Tough cream and grsy ganlster. o 0
Grey sandy shale, < (VIR
Shaly medium grairned grey sandgtons, d VA
Pine grained grey and buif quartzitic _

sandstone. 0 - 36 . 0

A small gap in the succession between this section and the
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-underlying Fiﬁe Yard,Limeétoné is.prbﬁably enﬁifely médé.up-of .
sandet one (some of which-iS-?#pdSe&;in_the stream) so that the
total thiokness of the High Brig Hazle here is around 40 feot,
From tﬁis,qliff, the ‘Three Yard Limestone can.be mapped through
intermittent'exposﬁres on the.easﬁernjside 6f-the valley, down %o.
the. Lodgesike - Menorgill -Vein, and northwaidé Lor a short
dlstance to the. north west = south east fault ab M}r%.?ﬁifg -.' ?Kxc
Dips on the High Brlg fazle of 7° %o sast b° South were reeerded
in the cliff iace, and stream_bed,z 'ThegThrge.Ya;d'Limestone
also outorops abbve Wester Beek in the right bank, south of the
-above mentioned north west = gouth east fault, -
Dunham- (1948 p.zl) reeords a ceal 8 inches to:1l feot 4
inches thick which has been worked above the.High Brlg:Hazle in
the Langdon Beck area, and suggests that this, together witth'

ey e =

7-inch seam recorded_at'Bentyfleld_Mlnew near Garrigiil,;iﬁ-thé'} R

same position, may possibly bé correlated with the-ShilboftIe Ceél
of_Norﬁhumber;and.f Stanley Smithﬂ(lBl?) classes the coal below

the Three Yard Limestone as oné'cf the thickest in Upper Teesdale}

At A9h81¥£mﬁiﬁi_¥iﬂe it lies near the llmestone and is only .' otk
6 1nqhes thick, bué its thicanSS'and the thickaess of be@s‘i'
between it and the limestone inqrease_td the east, reaching, it is

reported, its meximum near the head of Cut=~throat 2ike, about.a

mile east north sast of Grasshill House, where it has been worked. 7 o

It was also worked at Hawke Sike Hush Bouth wést of the ﬁouse;:as.

well as in & series of short levels in the west and south side$ of_

the Three Pikes, where the fotai thicknéés,'ineluding'shaha-'
'partings is l:feet 10 inchess, It was worked at Barney Gill, Just ?@%

e et e

north of Valance Lodge, where it was reputedly 1 feet 4 inches 7 fn

r—————.
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thick and separated from the oﬁerlying limestone by 5 fest ghale.
Finelly, he states it is only 9 1nches thick in mttersgi%&_ﬁiﬂﬁ ?Aﬂn

and separated from the Three Yard Limestone by 5 feet of shale
and an ovarlylng 20 feet sandstone-

The 4-inceh coaly shale éeen in.the ciiff face at lilrk Holm
probably represents the same horizon as that mentioned by Dunham
and Smith, though the latter does not make clsar the positioﬁ of
the coal in eagh case, except fhat it is below the Theee Yard
Limestone, ' The ﬂttersgiil Beok coal is probably not the same
horizon, occurring below what appeafs to be the High Brig Hazle}
In this connection, however, Dunham (1948, p,2l) reports the
latter éandstone as being 40 feet thiok in Httersgill Beek, so
that Smith's 20 féet sandstone may lie above the High Brig Hazle.

North of the Mirk Holm fault, the Five Yard Limestone outorops
“in ggll Gleﬁgh and rises southwards ﬁp the préaipitous valley 7 e
sides, it amounts to 18 feet of fine grained blue-grey limestone
with fewer shale parfings than at Sommerhill Force, but one is
9 inches thick and fossiliferous, The top ‘€ feet is shaly.

-Above the limestone some 18 inches of calcarequs ghale occur
followed by the High Brig Hazle of which 15 feet of fine ‘grained
slightly micaceoqs gsandstone is exposed; axposures north of this
are poor, including somé black mioaaeoué_shales capped by fine
‘grained sandstone in an old gquarry near Ghe mouth-of Bleagill Siks
(909298),

Three mineral veins are eXxposed in fhe sandstone in the
stream bed, and all have been wofked for lesd., The first is seen
a few yards upstream from the point where the top of the Five Yard

Limestone crosses the stream, and is marked by levels on both
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sides of thé beak,  Galena aﬁd qﬁértz are sSeen ih'a vein up tq-=
3 inches or 4 inches wide crossing t@e sfregm‘runﬁing-north-Bpé
éast. Some pyrite oceurs_;n the#limggtqpe near_the'ﬁein: + The
sécond vein, again marked by an old level, ruas in é.pgra;;e;
direetion, and is exposed as an g8-inch to 9-inch vein with galena,
caioite and some quarte, erbssiny the stream'bélow.a footbr}@ée

approxlmately 40 yazds north of the £irst one. 4 further 75

- yards upstream the thlrd Veln runnlng in an east - west directlon

crosses the beck as g_veln oi'ea;QLte with no galena in svidence.
It has besn worked by levels.in both banks of-the beok,

Beneath Bleaglll Brldge (912&99), approxxmately 260 yards to
the east the Iron Post Limsstone (here represented by a grey
calcareous sandstone)'ls exposed at the approxxmate level of the
Three'Yard Limestone, 80 ﬁhat between the old quarry nesr the
moufh:of'Bleagill_Sike,_and the.bxidggi a fault must run_with an
eagterly &oﬁnthréw of énything up to 120 feéf or more, |

_ Thick dfift extqnds over phe giound betwesn BprLee.Beck and
Neﬁbiggin Beck, but in the latter stream the Eive'Yard;Limeatone
to Three Yard Liméstone sequence is once more re&qaled,. In.a
quérry 160 yards north, ndrth sast of the Sohéol (915279) ;the
muddy at-the base, 1s.saparated f;om,tne High ﬁrlg Hazle (of whick
'il feqt is exbbsed), by 4 feet 6 iunches of fossiliferous, black,
micaeéoué shale. 4@0_yards upshream, ﬁ“feet ) inghés of medium
grained, crystalline limestone,ﬂtheiThree'Yafd Limestone.butcrpps,
dipping east 10° éguth'ét 5° over somé sandstone and carbonaceous

shale; Of the remainder of the succession nothing is epréed,
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Intermittent limestene exposures enable fairly aeenrete-mapping ef_
the Three Yard Limestone e;Ong the valley sides, and above

" Newbiggin, a feature which is probably the Three Yard- runs south

gagt to Miry Lane, where it 1s 1nterrupted by a north easterly , M. kh

fault downthrow1ng to the south dast, v -. . . \&”

To. the north, in Laddlegill Sike (919291) the Lodéesike-é
Manorgill Veln throwa up part of the sequence ‘%o the north. Some
black muddya llmebtone with black mloaeeous 8hale partlngs. _
ecrops out in the stream 80 yards west of the Four Eathom Limestone
'rhe latter d.lps east, rorth east at 15° at. approm.matel.y 20 feet
to &5 feet above the muddy llmestone.»_ Wlth the information
available (dlp. yertlea;_;nterval@ ane_distanoe ﬁetween_egposu?es)
it can be calenlated_thaf the two limestones are between 70 foet
and 80 feet epar#, but nothiné'is’seen of the intervenlngfstnata
through the drift end_,mi'ne debris of Ked Grooves Le‘ad. Jiine
(924291), | | -

nast of the ery Lane . fault drift obscures any featuxe that
.the downthrown Three Yard leestone mlght form between the fault
- and Brekersglll Slke, where 6 feet of blue ~gray crlnoidal
_llmestone erop out, The llmestone, resting on & feet oi-fxne
grained mxeaeeous buff sandsbone, is succeeded by 8 feet to 9 feet
of caleareous shale passing up into 10O feet of muddy, shaly
limestone followed by a-derk or1n01dal l;mestone, 2 feet~6-inahes

thick, . Abeve these pede,;a'gap of at least 25 feet ocaurs:,

~ probably ocaupied by shales, and then the following.succession-is..

encountered below the Four Fathom Limestone
’ ' ' - : i « - Ins.

Pire clay. .

Black shale.

Massive, medium gralned, mlcaeeoue

. sandstone.

Sandy grey shales & sandstones,’

a3 =3 O et
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- The shaly muddy llmestones are llthologlaally very 31mllar to
the Laddiegill. blke ooeurrenae. except that the shale partlnge 1n
the latter are more definite, _;Stanley ?mltn,‘l912)_?8§artﬂ thatl
an underclay is almest always found immediatelj below.tne Four
Eathom leestone and goes on %o clalm that above High Eoree it is
rarsly aceompanled by any true coal, thougn 1n the oountxy to the.
south'thexells & seam, whlcn at Bardale-Colllery abtalns a
thickness of 2 feet, Phe undelolay is here 1epresented by a.
l\lnch flreclay, but no eoal a8Xlsts as one mignt exPect irom
Sm;th‘s assertlone,j The 7 feet san&stone is our fllst glimpse of
the Nattress_Gill Hazle, .Tne 21 feet.or-so oi_ealcereons shales.
and limestone above the Three Yard Limestone indiOates relatively
'prolonged marlne condltlons in thle ‘locality, the sxgnlfieanoe of
which will be dlseussed later (p 356).

‘In Owl Gill and Stony Gill to. the easn, the Three Yard -
1imestone is not expeSed;- 'Belew the Four Fathom Limestone, only
18 1ncnes/ganlstr01d sandstone and up to 15 feet of sandy blaek X
-shale. 10831llferous in parbs, underlain by & panlSh quart21te
are exposea; In btony Gill (9)126u ), this quartzite dips. almost
' due south at ldo, as opposed to & south sasterly dip of 3° '" X
80 yerds upstream. 'Moreoveri tne quartzxte appears %o dip
direetly into shales, and the only fsasible eXplanatien is the
presence of a fault;_ Phlo fault, which has been mapped in a oo
South éasterl.y' direction to the mouth of Hudeshope Beck-’-f v;e;m B
account ior the absence of the Three Yard leestone in these
streams 1f bhe downthrow were to the north daste |

Further ev1dence for this fault ocouxs in the Tees ‘hear the

mouth of Hudeshope Beek._ In the mouth of brosethwalte Beek and,
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both banks of_the Tees eastwards for over 300 yafds; and in thé
north .bank for 300 yafds to the west, part'of the-Five vard
Limestone  is eiposéd-dipbing,at'7o to east 309 south near.
Breckholm Pool, and changnnu to u to north 60° east-ﬁear the'_
Crossthwaite Beck/recb confluence to .the east. 8 feét of Fine
graihed grey-limestone with a thin, black shale barting, and'
containing giganteid productids, are seen resting on ukdlus 30 fo
Lo Jard: GaSt of tne final llmostone oxpogurc, ‘medium to fine
gralned,,cunruntﬁbeaded gsandstone, up to 14 feet thick, crops out 
in th¢ viciniﬁy of the fees/ﬂudeshope Beck confiuence.
Approximately 10 feet of the Five Yara_Limestone éppear-to be
nmissing, wﬂile the base 6f the sandstone, the Higﬁ Brig Hazle is
not expoéed. It seéms.feasonabie,'pherefore,_to invoke a fault,

- downthrowing to the northe«ecast at 1eaéf 10 feet, to explain tﬁis.'
If this proposeﬁ fault is linked up with that seen in Stony Giil,.-
we have a north west - south east fault running in a parallel h
dlrectlon W1th the tw1n’Teesdale Fault, and throwing in the same
direction.

Hudeshope and country to the east — As mentioned prev1ouu1y,

the High Brig Hazle is down faulted at the mout h.qf Hudesh0pe
Beck., Upstream from.here!_two fault crossing the stream fepeat-
the succession giving véluable sections of the succeeding

strata ﬁp to the'base of the Four-Fathom Limeétﬁne. The |

top 14 feet of the High Brig Hézle, which.becomes micaceous
in'the upper part, outcro@ at the mouth of the bébk and along the
north bank of the Tees for at least 150 yards downstrean. Above
the High Brig Hazle the following succession is éxposed in

the beck up to Hude Bridge (9&6257)
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‘Dark grey llmestone. ) B Y
- Sandy, micadeous, grey limestone) e 0
Calcarsous, fObbllifelouS black
shale, . .
: Msdlum grey, erystalllne llmestene.g_s -
Muddy llmebtone w1th noduldr stxuotuxe
Grey ganlstdr. .
Dandy  micaceous shale.

O =33
(fl\'a C'O

The 10~£eet limestone and cglcaiebus'ghéie;abovéftha Thféé
- Yard Limestone_qompgngs}m;th theLsuceession_iﬁg@@ﬁﬁgergg;ll.Sike
(p;”39) exdept-that theilimeStone-is-far less muddy'an&-shaiyi
“The Three Yard 1tself seems to be maintalnlng both its thickness
and llthologleal characterlstles, theugh the thln "nodular"
llmestone below_ls a-new-featureff The Lh;ee Xar&_legstone can’
be traeed_to the east by meang qf a feature ruﬁning'tolToWn_End
(951253), where 1t meets 'a Horth west .~ south dast fauls
‘downthrowing to the south west. Thiéafault crosses Hudeshope - .
Beck approxXximately 30 yards upstream froﬁ Hude Bridge and thiows
the Three Yard Limestbhe.up to 60 feet -to the north east, Beds
from the High Brig Hazle, 10 feet to 12 foet of wiich are
exposéd;lup-fo gome féssiliféroas,:caloaréous_blgck shales above
the_Three Yard Limgsﬁdne are ﬁnce_mora-exposéd;: The détailS qf
the succession are.Very:s;milar to_those'doWnstream exdeﬁt-that 
the thin limestoﬁé below the Three Yérd does not ocear, . No coal
was seen in any of these sections below the Three Yard Limestone.
North .of the-fadlt the beds dfﬁ'aﬁ 3° to the éduth east,
The Three Yard Limestone can be traeéd upstream to the second -
fault, Holm Head Vein, a mlnerallzed fault running. north east -
south West and downthrow1ng lO feen to the South - West¢-- Varlous

_ ehanges in the suceession oceur upstream irom the vein, A 4 inch



coal, tough and compact, veined wiph_gj?eaks_qf calcite and
éontaining_patohgs of limonite, overlkies allO inch ganistg;

7 feet below the Three Yard'Liméstone. - This is probably
equlvalent to the coal met with in bow Lee BecK (pe 35 ) IThe
Three Yard leestone 1tself is thlckex, a 1 feet 6 inches post of
grey limestone occurring below it aeparqted from lt_by 4 1ngh of
fbssilifeious shale (plafe 4B pe 3L )e This is nop.met'wfth

outside Hudeshope Beck;? The thin'ﬁnoduiar” limestone seen

downstream may possibly be a poor dévelopment of the}éame hotizoﬂ;_

when traced,upsfream from Holm Head (947261) striking ohéﬁges

" oacur above the Three Yard Limestone: ' At Holm Head, it is:
:capped by 6 feetiblack fossillierous shales, a b feet limestone
with shale partings, shale varying from 10 inches to 0 1nches and 
finally, an 11 faeﬁ grey'Limesbone which is shaly_ln plaoes and
coarsely orinoidal in dthers.'- 100 yards'upstream the following

'suee6351on is Seen above the ihree Yard leebtonn:-

Ft. inss Ins,
Grey limestons sandy at the baSe.‘ 6 0
Black shale, : 0 9
Limestone, ' o 10
Sandy , micageous shale, : 1 0 -
Limsstone. - 0 4 - b6

‘Sendy, micaceous shale.,

The limestones are-obv;ously giving way to shales;' Eﬂrthar
upstream:this faaiés ehsnge'is_developgd, thé.limgsfqne becoming
attenuated with shaléﬁinperealations_th;ckening,énd replécing the
. 1imestdne, until'juSt ﬁnder quartei of a mile north of Holm ﬁggq'
only one 15 inch;liméstone remains, forminé a sﬁali anticline in
the stream bed with dips of 156° to the South west and 5° to Hhe
| -north east off its flanks. Upstreai the limestone is succeeded

by black, calcarsous shales with 1 inech to 2'inehes;lentioular
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bodles of very f033111ferous, shaly, muddy llmcutoncs. " The bulk
of the organic debrls con31st or CPanld materlal. "hese beds
grade upwards into black, silty shales‘with'irbnstone nédules,_anc
with two thin 1imestoné bandé'situated'zo Teet and 25 feét belbw.
the base of'the-overlying Four Fathdm Limesﬁbnef The shales
tbtal'aﬁproximately 65;feet to-70\feet. Immeaiately below the
Four.Fathom'Limestone, as expoééd in Snaiséill (948268),.1ies a
3 feet 6 inches fireclay, butlno coal occurs. .The beds dip
aimost.due east at 50. - A consPibgOus-feature of the Hudeshope
succession so far is the completé'absence of the Eattrass Gill
Hazle.o Appfoximately 150_yards-ﬁpstream.from-the mouth of .
SnaisgiII-Sike, 7 Tfeet of ganistroid saﬁdstone Qveriie L. feet
of sandy, micaceous black.shales with some'lafge.plant remains,
a 1 foot sandstone and seme black shales. "Contact with the
overlying limestone is not seen, but in tuo op9031to (Pl"ht)
bank of .the stream, the Bour Mathom leestone-ovbrlles a flreclay:
capping shales. This 7 feet F&ﬂlStPOld sand bone.ié ﬁrobably the
Nattrass Gill Hazle, comlng 1n uputrcam. o Lurther surface
outcrops occur to amplify the_picture,-but mine reqordsftestify to
. the incoming of the Nattrass Giil_Hazle to’ the north, or north
west, 10 feei being recorded in Skears CGreat Rise; and Skéars liine
Vein P (fig}.l, p.ll). : |
. As stated by Dunham (1948, p.22), the Nattrass Gill ma71e is
poorly developed in Harwood and Upper Teasdale, and is almosi
wholly represented by "grey beds" in-éome_séctiéns;"-It was seen
pé be 7 feet thiék in Brokersgill Sike, pverlyihg 7 feet of shaly
sandstones and sandy shales (grey beds).
The defelopment of’ the.ﬂattrass Gill Hazle and the supra -

fThree Yard 1imestones is obviously linked in some way. It is not
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‘suggested that the limestone, and Nattrass Gill Hazle are
- contemporaneous, as is.disprpven in the Brokersgill Sike sectibn,

but it is suggested that the distribution of these beds provides

critical evidence concerning the conditions under which these beds

were laid down-(but-see.§;356).
As previously.stated, the High -Brig Hazle ‘is exposed east of

the Hudeshobé Beck/River Tees confluence for a distance of up to

150 yards. Bgyond'this it is 1pst sight'of until it outcrops in -’

the bed of_the Tees for over 350 yards, south West of Leekworth
(959249). 12 feet of toﬁgﬁ,'curfentfbédded;.medium'grained;
" cream sandstone, witﬁ some_calcareous cement is exposed, dipping
easf south east at 30. To the south, a small knoll—like'featgre-
(966246), reveals. some fine grained grey limestone (probably the
Three Yard Limestone)-dipping north. at_250-apparently,*although
the nature bf-the outerop is such thatﬁthé dipﬁfeading is not vééj
rgligble. |

The High Rrig ﬁaéle'is faulted éut 8t Rowantiree ganﬁ by what
is probably.a continuation of the'north west ~ south east fault
seen #ofth of Hud¢ Bridge.-_ The downthrow of tne Ffault at this
point is.to the north east_however,-the-south westérly dowﬁthrow
in Hudeshope being due to an east-west fauli nbrth of Laky fill -
- (961248) Wﬁich downthrows to thé-south;'and joins the first fault
to the west_of Laky Hill. Between these faulté; the Gréat
Limestone has been let déwn_to.form the Lakx Hill ?utlier.
Horth of the east - west fault, at Bridge Sill, the High Brig
Hazle again crops out at river level, lithologically identical
“with previous exposures, dipping east south east at a°, It

totals lﬁ'feet here, but ‘once more the base is not exposed.
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Thus the only ful; thiqkness:segﬁ in the areé-is iq_Bow_Lee Begk
wﬁerg the total of 40 féet is piobably,abnoxmally:thick;. The,
sendstone is exposed at river level on aither sidé of the twin
-fault so that the.respeotive.ﬁbrthgrn ahd.éouthern doWnthrowé.a;e

roughly equal, in the region of 150 feet or more.  The morthern

downthrow ig probably slightly greater however in view of'the fact

that a greater thiakqess of the H:gh.ﬁrig Hazle is seen td the

. north, and the Greét Liméstone'dipé steeply'(lBOI'towards the
horthern fault. - Thus. the'combined effeéﬁ of the two faults is
probably a sllght southerly (or south westexly) downthrow,
.increa31ng to 60 feet in Hudes Hope.

Above the bandstone at §r1dge blll loose matexlal obscures
the bolid geology, but some fzggmg;alned grey llmestone probably
part of the Three Yard,L;mestone,,is_exposeq lq the right bagk
" of the Tees. 100 yards downstreams  Black Shales oontaining
§ irongtone nodules and-é'few qugil fragménts outerop along-#he '
northern banks, but their thickness cannot be'measured hecéuse
oflﬁhe dip and_natﬁre of the eXposures,

Some. interbedded shéles and,délcaréous'sandstones.erop oLt
beloﬁ the Four Fathom_Limegtbne near the mouth of the stream east
of Howgill Sikei * No significant development of sandstons N
_réfeiéble to fhngattrass Gill Hazle .is seen along the banks of
the Tees below-Bridge Sill, - While there are some gaps in the
successian, ‘nois are of any 51gn1fiaant thlckness 80 that one
nust conclude that the hazle is. absent, or but poorly developed.

The final exposure of these beds 'in Teesdals, occurs in a
faulted lnlier at Eggleston Bridge - (996456), where the iollOWLng

su006331on is seen below tne Four Fathom leestone

5

2

3

e
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: : - _ B, Ing,
Black carbonaceous shale, 5 0
Goaly shale, o : . o 1
Quartzite. , R ¢ 7
Ganigtroid sandstone.: ' . L . 0
Sandy shale and shaly sandstone. - 8 0

The 1 inch coaly shale is probably equivalent to the coals,
referred to by btanley bmlth (19128) as ex1$t1ng below the Four

Fathom leestone, but hlbherto not geen in this. ared. The

'Nattrass Gill Hezle, or part of it mgy.be represgented by the lower .

8_feéﬁ-or 9 feet of this succession;;- No older beds are e vealad.

éggggglg = 0Qld gquarries nith Some Poor eXposures of:madium.
grnined buff éandstone helbw tne Four Fathom.Limestone féature
north of ﬁest,PaSture_Road)-estnblish_fhe preseance bf_the Natirass
Gill Hazle_hefeabduté.

Beds from the base of the lour Fathom Limestone to the bage of
the Great L leestone._

Newblggln area. - The Four Eathom leestone is first met

with nesar ths head of Laddiegill Slk@;-weat of Red Grooves, . The

combined effects of faulting and debris from hushing and mining

aotivities detract much from the value of the stream section. On.

the 1250 feet contour a masé;ve, limonite - stained,xcrystalline
liméstonétonﬁgrops, dipping éast-nbrth dast at_15° below blnék.
micaceous shales, The limestone is shattéxed,in places under the
influenoe'bf a'wést nprth West = éant south east veln, downthrqw.f
ing to the éouth,_nh;ch crosses the stream near this poinﬁ,- The
Four Eathom Limestone is repeatéd immediatalj north east of tne'
fault, dipping at 45° in directions. Varylng from north norbh aast
to east north east. The qr1n01dal_natu1e qf the limestons is

more in evidende in these exposures, = Between this limestone and
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- the Great Limestone the beds_aie obsqﬁ:e&fby depris_ano_only a l
._few feet of mioeoeoqs'blEOs~shales overlying!she Four Féﬁhoﬁ
Limestone are seen: No exsensive_minerallzasion is.Seen;'the
fault being olsssed_as_e 'vein' og_the evidence of_the limonite'
staining of the limes;one-oﬁ'the southern gide of the fault, -
To the morth dast in Bleagill Sike, the Iron 3ost~leestone
is reveeled.l3OLyards:gpsixes@_from Bleagill Brldée} % fQéﬁ_Of
dark'grey limestone,'weathered.og_the surfaoes'to_a-yellow-brown-
famp, cfops out in the streém'bed. "It is well jointed in two
directions : “dorth 75 east and north 30 West, -'Below the
bridge, the.llmestone has glven way to 8 grey ; calcareous .
sandstons overlylng soue black mlcaceous shale. Lower members of :
this paxt of the suooes31on are not seen ‘due- to the presenge of
the fault mentloned prev1ously Gpr38 1, throw1ng up older beds,
near the horizon oi “the Dhree Yard leestone, to the west._ o
'Upstream, near Bleaglll Mine (916505). 20 . feet of coarse gxalnea,
part mass1ve, part flaggy grlt, or sandstone, the Tuft, dlpS east
south gast. at 55° helow the vxeat Limestone. A ieature whloh
contains the Tuft and probably some undezlylng shales, emerges
through the drift to run. to Bleak Ley Green Hhsh and another hush ,
%o the south ‘dast, in both of which the Tuft is zevealed(asdedvuléﬁ%:lg
massive flne gralned sandstone, the lithology being more gormal 4
for a Mlddle leestose'Group sandstones, _
© The feature_is-lost to the north of Bleagill Sike,,out ln‘
' Bales Hush, at its'Soutlx Western extrem’ity, t.he'lron Post
.Limestone outcrops as a fosS1liferoas fine to medlum gxalned
qu&:tthlo sandstone, 2 feet 6 incnes thlok. “Nothing. is seen in

situ between this and the Great Limestone,; an estimated 40-feet_
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aboye, but the,ahundaheé,of loese,bleche of medium_ggained :
sandstone testifies to the presence. of.a*well developed Tuftg

For our next exposules we must go to Bavelin Glll and
Brokersgill Sike, although a feature runnlng through High Heuse .
(917280) below Stable hdged_may_pOSSLbly-represent the Four Fathom
Limestone, In theeehstreams the Eeur_Eethom limestone is’
fepresented by 10 feet of'fihe grained!'crihoidel limestone,
'overlying'e L feot soft ganistroid sandetonea The:Ravelin Vein, -
running east xorth east .and @ewnthrehing 6. feet to;the_north west
(Dunham, lQ&B,-p]BO?)Ieute the;limestone'EO'te 40 yards north of
- Brokersgill Sike. - The vein is not s.e.eh at the surface at this
point but itsﬂbosition.ie'apphoximately'}ndicated by:an_o;d-level.
driven in'ehales above the limestone;'wﬁlth worked'the vein,

Sohth of the Vein; the limestone dips due east at .39, |
A gaﬁ.of 40.feet or so followé the Limestone before the next
_ exposure ln Brokersglll Slke -the gap. probably belng oecupled by

-ghales, We then meet the following ‘suceession ¢ IR
- Et. InSg ;

-Dark, grey, muddy. crlnoldal llmeetone.%The -dron 2% .. 0. . .
Dark limestons;, ﬂandy towerds the basé.)Post: Lst.,z 10

Ganister, shelly in places, : . ‘g 0
Black, limonite sta;ned shales, o '

| Below. the Iron Poet.Limestonei here almost 5_feet thidk; the
Quarxry Hezle is represented by onhy 2.feet of.ganieter. ppesdmehly |
'any-significant development of sandetene below the shaiee wouid
outcrop in the stfeam.' On the other hand one mlght regani the
shelly ganlster as an 1ntegrel part of the Iron Post Limestone,
especially beaxlng in mlnd the sandy baSe of the limestone proper,
| and the sandy development of the limestone elsewhere. _'In this
case, the Quarry_ﬂazle_lb absent, _ Another gap oi 10 to 1o ieet

, ogeours befo:e we encounter soume limonltehhtalhed hlack shales.
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?hese}are_followodlby_4 foot oﬁ soff;-sandy, niooooous fingc;ay.
and a .l-inch coal smut-be;ow.tho_GneatdLimestone,;tho:lOWer la
inches of which is sondy.' A coal smuf is commonly'found'be;ow
the Great Limeétono.(Dunham, 19485-p.25). "The oignificant.
faotors about the. succession as revealsd in;this sﬁream'section?
are, firstly, the very.poor development (or absenoe)_of the Quarry
Hazleio_and éeoondiy,.the.absenoe of the Tuft which wan at least
20 feet thick in Bleagill Siks, The fireolsy (which miy possibly
be regarded as the loool deve;obment of'theuTuft), is shaly in

parts, ond banded;.w;th alternating ysllow end bIaok_oarbonaooouS'

~ bands approXimately 1/4 ineh thicks The significance of this

N3

-.sediments”éupp;ied, or & seasgonal, poorly developed_vogetamion. .

banding is not elear, it mey represent a sessonal variation of

In viow of the“extrpme'thinnesa of the yellow, sandy layers, it

Seems highly unlikely that they oouldHSupporf vegetationi.and

_thexe are no signs of rootlets. Probably. the dark bands

,represent-;nfluxes of flner grained, muddy material w1th a hlgh

carbonaoeous'oontent.

Drlfb partly obscures the solld geology between broknrsglll
8ike and Owl Glll but a feature, whlch has been mapped as the
Four Fathom leostone, can be plcked up qOO yaxds uo Lha south
east, and runs part of Lha way. In Owl Gill, the Aour Fathom
leesbone consists of 10 feet oi dark grey crxno;dal llmestone

over an 18 ineh sandy flroclay, The overlylng beds_are.not

_exposed in one continuous séction but'an estiméted total'of

35 to 40 feet of blaok silty shales can be seen, followed by a

8oft, micaceous, sandy flreclay ‘below the Iron Post Limestone.

'Here, the 'limestone' is xepresented by & fnet of medium gralned

calcareous sandstone. No further-exposures occur balow the
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Great leestone._- . , _ .

A slight dip 1n thv strata %o bha south east is reflecbea in
the relatlon of the Four Pathom leebtone to: che contours 1n Owl
Gill anq Stony Gill, descending|£ro?é75.feet 0D, in the_former
to 825-feet O,D,Iin.the latter. " 4 diﬁqu_5° quﬁh éqgt_waé |
recorded in-the-shales below the liméstone-iﬁ Stohy Giii. In
this gill, the.Four'Fathom.Limestoge isg agaih 10 feet,thick'and

consigts -of light grey erinoidal limestone, No contagt,wfth
overlying beds is seen in these vafious streem sections, so.that.
- the top of the llmestone, and oonsequently 1ts full thlekness. is
not fixed with cerbaints.' The facb that 10 feet has been
_ reeorded in all seations may mean that this is the full thxckne:sﬂJ‘
in which case it is abnormally thin- ior the area as .a whole.
Alternatively it mey be but a lower post of the_llmestone w;th;the”
remainder not exposed;' One would expect any significant’ |
llmebtone development above this to ‘be Ievealed in, at least one
section, however, So it does seem’ that if the full thickness’ ig
not seen, the exposed portion cannot be far short of.the tqbalg
In Brokersgii; Sike,_a mass of 1ooée_shale_is séén_immediatgly
above the limestons, but this is probebly ail im-filling material
thrown into the beck to form a road across the streem fo the
previously mentioned lead 1eve1 (p;hQ.);“. However, a water
oonduit through this shale, ‘level with the top of the exposed
limestone, suggests that no llmestone exists, 1mmed1ately ‘above -
that exXposed, ° |

In btony Gill, some 311t3 shales are seen ahove the Four
Fathom leestone, but no contact is seen, lbO yards upstream,

at least lO ieet of sandy black and buif shale outcrop, overlain
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by 7'f¢et_qf,gggisproid sendstone (shaly in paét); end then &
feet of d&rko,dedy.limastong,repiQSehting the Iron Poéf Lim@ﬁﬁgpe_
No beds crop out above-thié'until the G?eat_Limestone is réaéhed;
The Quarry‘Haéla is here seén_to maks its f;rsf significant
. appearance,.while-the Ixon Post Limestons has,bﬁoe-mbre révexted
to a limestons:

No further eXposures of theée beds ocour ﬁntil'we1reach
'Hudeshopg Begk; and the horizon boupdaries are conjeotural,-
. being drawn in relative to the position of the overlying,Great

Limestone, whers this is proven,

Hudes Hope. - Egeept for one_pgor_limestone axposgre-high up
on: the :ight'bank_of Hudeshope . Beok, Horth wost of rokland_NoSk
(954264), the Four Fathom Limestone and suceeeding beds are firet
seen near the mouth of Smaisgill Sike}zliﬁ a quarry to the horth
(948268), in the stream bed, and in the left bank of Hudes.hbpe
Begk for a Short distance, " Up to 14 feét bf grey , ciystalliné
limestone, dipping eqst north sast athao are seen, festing-oh a
% feet 6 incheé.fireelay;ﬁ Between 4 feet and 5 feet from thg
base, a coral band, with roiled Clisiopﬂyllids;,exists,'émounting
to no more ﬁhan zsineheé'or & inches thick. This baqd-was ﬁof'
detected in eny of the previous éprshres, but:Miller apd Turner
'(1931) record it in t_h'e Dent Line Distriet, the Shai) Distriet,
and from near Brough, = They SPate that it océurs ab&ut 2 feet
above the base of the limestone, H, Réaaing (i95¢) Becords 1%
over the whole of the Stainmore Syncline, except fbr Greta River,

It is ueually situated 6 feet above the base of the limestone,

has chert nodules associated with the band, and is normally 2 feet
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thick, but thins to the east down Lunedale. No chert nodules
were seen in the Snaiégill-exbosure.

The Four Fathém Limestone is well jointed here, in two
directions : north 25° west, and north 55° east. Above the
limestone, 14 feet of black siity shale with scattered nodules aﬁd
bands of clay ironstone occur. A gap ensues, followed by the
exposure of coarse grained, flaggy, buff sandstone passing up into
shaly sandstone and sandy shale, totalling aspproximately 6 feét,
below the Great Limestone. No coal, 1is seen below the limestone.
-~The beds here dip north east at 20° into a north west - soufh east
branch of the High Dyke Vein, which has a:small easterly downthrow. _.
The vein itself is not seen, becéuse of rock debris 1qﬂthe stream Zy/
bed. No sign of the Iroh Post Limestone or Quarry Hazle 1s seen.

On the right bank of Hudeshope Beck oppqsite Snaisgill Quarry 8
feet of the Four Fathom Limestone' are exposed; dipping north east at
3°. Thence upstream, on both sides, the limestone can be traced ﬁntil
it crosses the beck below Skears Limekiln (949271). Up to 15 feet
of light grey crinoidal limestone'are exposed, and the coral band,
s8till with rolled corals, no chert nodules, and up to 3 inches
thick, situated 5 feet from the base, can be located bothlin the
stream bed below Skears Limekiln and in the banks downstream
from the moﬁth of Howgill. At the last mentioned locality, the
limestone dips at 3° to the north east, increasing below the
bridge near the limekiln to 16° to the north east, whérexthe
Aukside Vein crosses the beck”in an east north easterly | |
direction. The vein downthrows 2 or 3 feet to the north atithis
point. A dip of 10° to the south east in the Four Fathom

Limestone in How @ill 4O yards from the mouth of the stream, marks
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the“noint where the Aukside Vein orosses the streem;- The
limestene-,. which is terminated &t this point, is buff coloured
and veined with caloite, In the left bank ot Hudeshope Beqk,
opposite How Gill; a dip of go sodth south west in some_ ehales
and sandstone below the limestone. prehably reprosents the
continuetlon of the north west - south eest Hign Dyke Vein.

The steep bank of Hudeshope Beck below Skeers Quarry (948&72)
givee an almost oontinuous sectlon from the top of the Eeur f
Fathom leestone up to. and ebove,_the Iron Post. Limestone. The\
beds immediately above the limestone are obscured by loose sheles
tor & or 4 ieet but above this, iine grained blaek oarbonaceous '
shales Wlth ironstone nodules. passing up 1nto blaok sandy shales,
-and then buff sandy shale. totalling 68 -, 40 feet are exposed
followed 1mmed1ately by the Iron Post Limestone. Here, the
'limestone’ is represented by 3 teet of ealcareous gandstone and
is overlain by 11 feet oi sandy, black shele, grading,up into
12 feet of shaly sandstone and sandy shele,: A snort.distanee |
above, Ghe Great Limestone is qnarried-.but no.eontaotIWith
underlying beds is seen, The Quarry Hazle is eompletely absent
here, but upstream, the shale sequence below the Iron Post
Limestone lS geen to get 1ncreeSingly.sandy from the- top Adownwards
so that 1n the left hank near Low bkears Mine (947376), sandy
shales can be seen to grade laterally upstream into a buff send-
stone with carbonaceous streegs_ishaly in perts) totalling lq_feet
opposite\the mine. The nature of the Iron Post Limestone . has
alsolchanged'to the north, Opposite the.nine_it:takes the -

' followxng form ; . N
' F6. Ins.
Limostone, ios31liferous at _the base : '

(upper post) 0 g8
Crinoidal limestone -(middle post). -1 6
: 1

Muddy limestone ( lower post.) 0



-It.is'overlain by some. sandy blaekf limonite-st&ined shale;'

'The Low Skears Mine level was drlven to work Hall 8 Vein, a
'roughly north west - south east veln whlch crosses the beok at
this p01nt, bxlnglng the G;eat_L;meetone downy BQ.feet on the-norﬁh.
Below the Greét Limestone}at thié poinj; B feet of medium graine&,
buff, ganistroid sandstone, wiﬁh'Some thin”b;aok sh&le partings,
represents the Tuft., ﬁpetreemj some_san&s#ene is exposed below
the Great Limestene;‘buf drift andie;luvium obscure most of Uhe
suocession.  On the right bank of the.et?etah of Hudeehepe_ﬁeck
so far deseribed, thick drift eOnoeals-the.seliQ geelogyidewn te_
How Gill. | | . | |

Farther valuable 1nformatlon is forthcomlng from the shaft
records 1n and around . Hudes. Hopea The 1mportant facts arlaing
from these records (tig. '1 p. 14 ) concerns the sand tone_ -
developments, Thus 1n Skears Great Rlse,_a 20 feet thlck Four
'Fethom Limestone is sqcceeded-by 30 feeot ef‘shelesland a-@Q,feet'

thick Quarry Hazle; while in Vein F the Quérry-Hazle is ieported

‘as being only 10 feet thlck restlng on 40 ieet of ehale and with no

mention of the Four Fathom leestone ocaurrlng. _The Vein F,
section is 500 feet south of Skears Great-Rise. A sectlon from
the Westmost Skears Mine in Vein D, (to the east of Vein F, )-
reoords a.lz feet Quarry Hazle, There.ls therefore, & deflnite
northerly or noxth westerly thlckenlng in the Quaxzy Haale.
Pigures from a seotlon:gLVLn for the Ledgeb;de,- bpldbenxy Mines-
show only. & feett6,inches for the sahdstone but this aandstone
probably repxesents & sandy faales of the Iron Post leestone
(whlch is not- xeeorded) w1th the Quarry Hazle absent. .where

-exactly this sectlon was taken from is not clear,
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The Tuft likewiée'is‘éreatly fhiokened-in Skeafs Great Rise,
totalllng 50 feet, w1th thlcknesses of 7 feen and 6 feet in Véin F
and Veln-D xebpect1Vely, to tne south and south east. _?ha_
'Goldberry - Lodge81ke sectlon shows l¢ ieet of sandstone'ét'this
horizon, It will be reealled that the ITuft is at least 20 bhiek
) thlek to the noxth w=st in Blea &111 but is. represented by a
mere 4 feet .of gan;strOLQ sandstone in Bxgkersglll_ﬁikg to the .
South.West( and. presumably if'it.ph;ckened to any sxtent te the
sguth'éaétfalong Bell Bdge, some sign of 1% would be segn? Thus
we have a'sanastsne becomihg attenuated on three'sidqsé a ribbon
development. Siﬁilar conditions arise-when Wwe examine.the o
Quarry Hazle, and poSblbly the Nattrass Gill Hazle, the- s1gniflcmkm
of whioh will be dlscussed later (p, 356).

Countrx,east of Hudes Hope. - .Apart from two 1solated

exposures of medium grey, llmonlte stalned, arinoidal llmestone
in small strgams_aast oilMi¢dleton_(95Q258 and 95525@). whieh
show that the strata have a fairly steep south sasterly dip,
bringing the Four Fathom.Limestone-dowﬂ from near the 900 féet
contour to the 800 feet eontour, bhe beds in thls part. of the:
gucgession. are nob seen untll a serles of north - south trlbutary
streams which join the .lees east -of Brldge.blll._ ln thls traet
_the run of the beds is conjectured 1n relatlon to the more
prominent overlylng stzata. Howglll Sike affords the best
section, 60 yards upstreum izom the fees confluence, the Fouxr
thhom Limestone is exposed, dipping east south east at 4°, as a
coerse grained, groy, limonipe stained ; griﬁoidal limeétone; a
thin section of which_revgals_it to bé.midrpfossil;ierous, and

. containing siderite, It is in contaot with a member of the
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Cleveland Dyke sysﬁeﬁ; but shows no obvious's;gns-of alterat;thZ

- Bxposures above this are_interhittent,_but an oufe;op.zo of 40
yards upstream of pooriy fdssiliferous"black ‘limonite stained,
silty shales ( 965253 ) is- lmportant ior the dlscovery of

. Qllonantllus nodlierua Armstrong (early mut.). (sse R: 62 3)e

Thg‘Iron Post,leestonemogteropsiln_the straam bed a furtherx
100 yards uﬁstream, and along'béth_bﬁnks? 'If is-7-feet.thick
and éoﬁsists'of a limonita sfginéd'cripoidal'limes§One pagging
1ateréliy and'vertiaal;yﬁinxo é calcaresous, shaly sandstone,
The ﬁnderlying Quarry Hazle ls a massive ﬁ'féet_Buff_$andstpne; )
~ The Vlimestons' is exposed in the streém t0 tha:west as an 6 feet
sandétohe, calcérebﬁs and'shelly at the top, jointed in twd
dlrectlons north 22° west, and north 57° east.f To the east, in
.another Aorth - south trlbutary stream‘ the Eour Fathom Limestone.
dipping east.south sast at 5° crops out a Slmilar dlstanoe from
the Tees, just above the 700 feet oontbur, and_is again;in-eontéot
with the Cleveland Dyke, 11 feet of messive, grey, orinoidal
limestone ars seen, but no sucoeadlng beds are revealad. To the -

east. along uhe 700 feet contour, the 11mestone outcr0ps

gpasmodlcally for 500 yards, and aan be l nked w1th an outoxop in

Intake Sike by means of a llmestone exposure approx1mat31y 160
yards west qf lntake Slke,(971250). Near the mouth oflthe a;ge;
and for 110 yaids upstrégm,ﬁlq feet of q&inoidal limgsﬁone.gre
revsaled, The Cleveland Dyke;'zf feeﬁ wide, is seen in thé
stream nearby,. and a certain ampun£ of ;édrystalliiaﬁion-of the
limestone haé taken blace near the dyke, In all thsse exposures
of the Four Fathom limestone no coral band nas been seen,

30 yards upstream, a waterfall gives a good seotion of the
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- 8Succeeding beds ¢ : :
: ' . o i, . I._'ﬂ.ﬁ-, .
Ganistroid sandstone. '
Sandy grey shale, . :

Pine greined buff sandSuone.“
" Sandy shales and: sandstones. -

Coal smut,

Sandy blacn shale. '

Medi v gralned grey micaceous sandstone,

calgarsous in- parts; -

Black micaceous shale,’

Eour Fathom Limestone..

@ O P =20 R
0 P COo

-
oo

This coal has not been met w1th eleewhere 1n tha drea. -1t
is difficult to seleet,any one sandstone and call it tne_Qne;xq
Hazle ‘but the impoxtant thlng is the relatlvely strong
| development of sandstone here, below the lron Post leestone,.
which is_pnobably represented 1n_a gomposite eXposure dippdng _

- north north east at 4 , 40 yamds upstreem

) Fta : InS. :
Grey, limonite stalned, coarse grlt : ‘
oaleareous at top, S ' 3 6
Grey ganister, . _ ' : 2 0
Sandy grey shale, gradlng down 1nto - ' 0 8
Calcareous grey sandstone, mlcaceous and '

shaly in parts, - _ 3 0
Sandy buff shale, ‘ : '

60 to 70 yarde_fnrthei.upetieem,-alﬁ‘feet quartzitie
sandstone poeeitly representis tne Tuft, or'part of it, dipp;ng due
" north at 18°, , The're;etively_eteep dip ;ndicatee the:presenoe o£
a north north_Weet faa;t'throwing the Great iimeetone dowa to the-
.same level as the Four Fathom Linmestone (700.feet 04D.), &00 &arde
to the east-(975247) (sce p 121). |

At kggleston Bridge 20 feet of grey erlnoldal llmestone
represent the Four Eathom Limsstone in a faulted inlier. - i
coral band; .4 incneslto 6 inches thioké containing'rolded

- olisiophyllids, and no onert nodules, is located 5 feet from the
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_base of the limestone..

-Lunedale. - Nbrthhof_West Pasture Road, largely overgrown guarries

with some exposures of coarse, crinoidal grey liméstone, and a
featﬁre, enable one to maﬁ,the Four Fathom Limestone with.
confidence for a distance of oven_650-yards,.below the Great

Limestone. No sign of the Iron Post Limestone, or Quarry Hazle

“is.seen, but at the mouth of Easter Beck, on the shores of

Grassholm Reservoir, some medium grained buff sandstone is-seen

below the Great Limestone. - The Tuft, is finally seen in an old

-quarry south of West Pasture Road (958228), where 2 feet of

medium to coarse grained ganistroid sandstone underlies the

Great Limestone, dipping south into the Stainmore Synecline.
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. PALAEQNTOLOGY ,

It should be stated at the putént;that the palacontologieal -
work is not eomplete,_in tnat addifional work could be earried
out on %he material collécpen{ A search has Been madé fqr_
material-which would be oi nsé in éstab;ishing the.true age
;eintionshIPS'of the strata;onnoernad, and'in_effeoting_a
correléfionIWith outsidé ar§as;_' Apaxtlfrom tnis,'the author
could not &evbte fhe tine néeoessnry for a complete and.
thorough examination of the faunal onllection. tThe-more 3
1mportant and lnterestlng asvects of the colleotlon have been
recognlsed and Gheir 81gn1f10anoe briefly dlscussed.

"% Cyathaxonia sp,", llsted in the fauna .of the alternating

Béds nelow thé-Single Past Limestone, refers to two mnu;ds of.
coral calynes (éne'slightly cfushed)iﬁﬂo. 326) in famped, sandﬁ
limestone, The better'présérved mnuld oompares favourable witn
an illustration by Demanet (1968 ple l) of an internal mould of

the calyx of anthaxonla af.rushiana thghan. . Numerous sharp, .

narrow erressxons-(representlng the septa) are seen, but it is
- difficult to recogniSe minor gsepta whioh is necessary in

differentiating between Cyathaxouis and Lophophyllum,. There is

a central depression corresponding %o the position of the

raised axial column, The size of the mould (1.e. the calyx) is

slightly larger then thab illustrated by Demanet, Garwood (1912,

1924) recorded C.rushiana in the shales immediateiy abOVe_thé Snar

Limesténe in Rundale Beok,.Westmorland and a shoit disﬁance below
the Orionestraea Band (base of D3) in btockdale Beok, Yorkshire,

| Turner (1927) records gxgghaxonla trom the Soar leesbone in

" Maize Beok, Westmorldnd. P Iushlana is listed by D, ﬂlll (1938
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P. 6.) a8 ogaurring in 02-'Di end her lower Coral ZOne 2 (f%om |
‘the base of D2 to the base of the Simonstone Limestone), 'Shgl
does not record it in her Upper Lone 2 (up to the. top of the
.Single Post Limestone) or in Zone 3 (up %o the top of the Gxeaf

Limestone),  Cyathaxonia cornu is recorded by Hill in 42, Y, Cl, .

02, lower Coral 4one 2;_and Zone'z; but not in Upper Zone 2,

Lithostrotion jungeum (#leming) osours in the Cockle Shell-

Limestone on Grossthwaife Qoﬁhon (No,?ss). . Garwood (1924) fopnd
it.to be chgraoterﬁstic of the brioﬁastraea Band of Ingleborough
and ﬁhe'Settle Distriot in general, | On IngleﬁorOQgh it was
notlceable for the small size of the coralllbes which were less
than 2 mm, in diamete:. This is also trus of the specimens from
Crossﬁhwgitg Qommon, _“Thg Oxlonastrgea'bagd is represenbed“by_
the Tynebobton - Single'Eost.Limestoﬁe'ho;izons_within the Alston
Blook (Turner 1927), Turner has reaorded L, junceum from the
Lower Little Limestone in Scordale, the Jew Limestone, the |
Tynebottom Liméstoné, the Single Post Limestone,.phéncockle Shell
Limestoﬁe in Siss Gill, Westmorlend, and the Soar Limestone
(being the only abundant form in this limestone in the Westmorland
Pennineé); Dorothy Hill reporfs its pgesence.;n Upper 4one 2
and 2one 3. It is also recorded in the @ockle Shell and'Fin
Yard Limestones of.the_Roddymodr borehole (Lee 192L, Pe l47$.
In the.present area it has not heen.fouhd aboye the Cookle Shell
Limestone, and G.A.L._Johnson étates that it ddes not. oceur above
the #ive Yard Limestone in gouth western Norﬁhumbgrland (195519-
206) and congiders this %o be its probablé upper limit,

The Gockle shell leebtone 1s notable for its abundanoe of

Productus (Glgantoproductus) g;ganteus Mertin, which glves the

limestone its name. These forms alsSo occur in the Mive Yara
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This form has.beeh identified from several horizons, from the |
uppermost parﬁ of P? Visean to Eie Namnrian,.the;nofmal horizon for
its occurrénce being Eic accprdihg:to Trotter (1952 p. 86). It
has-beeﬁ recorded from Ireland at g horizon regarded as high P2 or
low Ef by Stubblefield (Hartley. 41945, p. 259)s It was located’

in the sha_les above the Four Fathom Limestone of Elf Hills; Cambo;

' Northumberland, and of Bardon Mill, Northumberland (Johnson,persohal
communigation in-litt.;.Nov. 1956). Rowell(41953, p.25) records it
from shales_above'the Great Limestone. Various lines of evidence
point to the bage éf'the Great Limesténe aé'the base of the Ef subzone

(see pp. 335-337) so that the present.occurrence of T. nodiferus early .

mut. is almost certainly of high P2 age.
All the persistentilimes@onéé are microfossiliferoué, and

. perhaps the most iﬁportant occufrencés'in the Middle Limestone
Group are Jodchinia radxa na Howchin in the Scar Limestone(No. 368) _
and the: Single Post Limestone (No. 23) (the latter not definite), and '
“Algae a" Johnson in the Four Eathcm.Limestone (Nose u.anﬁ 318)s ik
E; bradyéna, according to Johnson (1953, p. 218) makes 1ts last
appearance in the Three Yard Limestone of Northumberland, while Davis
(1951, p. 2u48) states that it occurs from.PQ fo'well int6 the D
zZone. = _ 5 |

~ Johnson ({953, pe L45) maintains that “Algae-a“ is abundant in,
and almoet resfr;cted to the.%op~of the "Upper Maig Poét" of the_-
Greaf Limestone.  He found it at this horizon.over a wide area
extendlng from Morpeth in the north, to Barnard Castle in the
southe It has also been found in the Four Fathom Limestone a?@ne
locality, and a single fragment tentatively referred to this
oﬁganism occurs in a section of the Five Yard Limestone. Short

(195&, p. 145) locates "Algae o" in the Five Yard Limestone of.
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the Pennine Escarpment between Croglinwater and Ardale, but
records & meximum.in the Great Limestone. . It oscurs in Four
Fathom specimens from Hudes Hope {No. 4) and Lunedale (N0.318) in

_the present area.

Archaediscus karreri Brady-waslxeqorded‘by'thnson (1953, .
P. 218) @s making its last appearance in the Three Yard Limestoner

of Northumberlend. Short (19564, p. 122) however, divided into

three varietiss, Varci. van;q.'andgA;karreri 88 ,. -Lhe latter  was
. recorded as high as the Little Oakwood limestone, ﬁhi;e yvarg

was abundant from fthe upper part of his Upper blue=-grey.group of
the Melmerby Scar LImestoné.tq the Fiva.igrd_Limastone, and .

. absent .or rare above. Var_E;'waé ébundaht éboye and below the

ver & limits, Archaediscus kerreri ss, , (Nos. 19, 318):and

less commonly zgg;JL;(No;-;Gj has been located in the Four Eét@om
Limestone and'tﬁe IiOn Sost Limestbne:ih_the Mi&dlezflimésfone
'Grqup, and also.in the .Upper Liméstone!éroup (see p,é25) in the
present area. L | - '

‘A significent absentee is Sggcaming oanteri Brady from: the

Four Pathom Limestone, which sbmetimes cbntains it-in sufficient

abundance to merit the name "Spotted Post".

- EN



PAUNA OF THE MIDDLE 'I.INESTONE GROUP.

The nlternatlng Beds (below the Single Post lecbtone).

Eenebtella SPP.
Penniretopora sp.
Hhabdomeson Sp.
? Cyathaxonia sp.
Martinia sp.
Productus (Buxtonia) scabriculus Martin.
--------- {mehinoconchus)- of, elegans McCoy.,
--------- " (Productus) 8.
Splrlfer SPe SeSe '
Ldmondia a001plens Jo de b. bowerbya,
otrobooceras sp.

The Single Post Limestone.

Archeediscusg karreri Brady S.8.
Bradyana of. 2randis Pasckelimana,
mewme-=m= gf, nautiliformis- Moller.
Climacammina antiqua Brady. = °
Cribrostuomum bradyi Moller. -
fndothyra crassa Brady.

-====w=== powmani Moller.

--------- ornata Brady.

of. Howchinia bradyana Howchln.
Velvulina (Tetrataxia) decurrens Brady.

" Shales below the Cookle Shell Limestone.

fenestella SD.

Produoctid spines, '

Productus (Eomarginifera) sp.

Spirifer bisulcatus group J. de G SOowWerbya

The Cogkle Shell Limestone.,

“Ammodiscus of. concavus Spendel.

Bradyana cf, grandis Pacckelmann,
Cribrostomum bradyi lMoller,

Lndothyre ornata Brady. :
Valvulina (Tetrataxis) dscurrens Brady.

- Lithostrotion jiuhoeum (¥leming)e- :
Produotus (Ulgantoploduotus) glgdntaus group

The Scar Limsstons.

Archasdiscus karreri Brady SeSe
Cribrostomum bradyi Mollex

- Oribrogensrira.

Endothyra of. ammonoides Brady.-
~mmsseewe=0Ff, howmani FPhillips.,
Memmmm—-—— erassa Brady.

---------- ornata Brady.

Howshinia bradyana Howchin, '
Valvulina (Tetrataxis) decurrens Brady.

dMartin.

65,
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Valvulina (Tetrataxis) palaeotrochus uhrenburg.
Athyrids,

Productus (G chlnoaonchus) punctatus Martin,
LN P.

Spirifer sp. s.8,

Nucula oblonga McCoy.

Pterinopecten sp.

Stroboceras sp.

Shales above the Sgar Limestone.

Fsnestella sp.

Athyris spe -

Brachythjris sp. .

Chonetes hardrensis group Fhillips,

-------- (Chonetes) cf. laguesyianus de Kominck.
Cleiothyridina of. roysii Levellle. ’
Lingula cf., clohgata Demanet.

Produetus sp.

—e=-u=== (Productus) of. concinnus J, Sowerby.
--------- (wmewwew=) produstus group Mertin,
Rhynchonella (Cemarotoechia) of. pleurodon Phillips.
Smooth Spirifer,

Amuséum of, tenue de Konlncke

Avigulopecten ofs carbonaria

fdmondie -arcuata Phillipse

R T goldfu831 de Koninok.

mammnmen §D, '

Bumicrotis hemispherlcus (Phllllp&).

Nuculd laevirostris Portlock,

~w==== cl, oblonga McCoy.

Nuoulane attenuate Fleming Gisement,

~======- of, laevistriata Meek and Worbhing.
Nucilopsis gibbosa (Flemlng).

Palasonsilo feounda. Hall,

Synoyalonema carboniferum Hind.

Bucaniopsis moravicus Klebelsburgs

Euphemites urei (Fleming).

Euphemus Jjacksoni Weir,

wmmmmene 8D,

Loxoneme 8pP.

'Ptyohomphalué 8pe

The Low Brig Hazle.

Mollusg btrail = Amione (Tate).
Annelid tracks,

The Five Yard Limestone.

Archaediscus karreri Brady 8.8,

4ndothyra-crassa Brady..

~ewmsmem~ Oornata Bradys '
Productus (Gigantoproductus) glganteus group Martin,

| Shales-abdve the Five Yard Limestone.

Rhipidomellae of} michelini Leveilles




Sohlzophorla ¢f. resupinata Lartlno
Spirifer spe. 8.8

Epistroboderas sp,

Stroboceras sulcatum (J. de G, Soworby)s
Three indeterminate orthoconic nautiloids.,

The Three Yard Limestone.

Calcisphasra sp.
Archgediscus karreri Brady s.8, -
" Uribrogenerina.
Cribrostomum bradyil MOller.
Valvulina (Tetrataxis) palaeotrochus dhrenberg,.
Textularia sp. :
Fenestella sp.
Ptilopora sp.
Upirorbis, =
Edmondia SP«
Nuoulid, '
'uycloeeras SPe
Aygopleura 8P

bhales anovg the rhrﬁe Yara leeutone.

Plant rgmalns.

‘Archaeoclddris echinocrinus

Crinoid infra=basals. ‘

Urinoid ossicles up to 13 mm. dlameter._
fenestella sp,

Penniretopora sp. ; :
chonetes hardrensis group Pnllllp&.

8
Prodictus ?Buxtonla) Sp.

=-:--+-=< (Gigantoproductus)‘latissimus ‘group J,
m=m=s====(Linoproductus) sp.

cewime=-=(? Overtonia) sp.

“-=--=--- (Pustula) sp.

Sememixie SDP.

Spirifer bisulcatus group’ J, de b. Sowsrby.
Aviculopecten of, olathxatus Mccoy.
ddmondia sp: )

? Leioptera sp.

Nucula c¢f. oblonga Mcboy.

Posidonlella of. minor Brown.

Pgeudamuseum -¢cf. concentrico~lineatum Hind,
Senguinolites of, ovalis Hlnd.

Dentalium.

Luphemus spe

The - Four Fathom Limestonss

Calcisphéera sp.

? Apterrinella sp. :
ArOh&edluOun karreri Brady .8,
e cawmmecm==ws val B (Short),

bllmaoammlna antxqua Brady .

Sowerby.,

67.
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.Cribrogenerina.

Cribrostomum bradyi Moller.
undothyra bowmeini Fhillips,.

-e ------- crassa Brady.

-------- ornata Brad
Valvullna (Tetratax1s§ decurrens, Brady.
memmmeswsmeemsesene=se= pDglacobrochus ilirenbergs
"Algee a " Johnson.

Aulophyllum fungites Fleming mut. pachyendothecumn Thomson .
Jlbunophyllum bipartitum bipartitum MoCoy.

L L L T L T LT ceraigienum Thomsoil.

R L e L L R LR - konincki udwards .and Heaime.
Diphyphyllum lateseptatum MoCoy.e .-

Koninckophyllum megnificum Thomson and Nicholson.
Dielasma of, hastata (Davies).

icsm~e=m of, sacoulus (Martin).

Orthotetid indet.

Productus (Gigantoproductus) latissimus group J. Sowerby.
---------(Lomarglnlierd)lonolsplnus Je Sowerby. '
=<e=emw-- (Hohinoconchus) elcganb MaCoy.

- - S‘p’.‘ ’ -

Splrifer bisulcatus group ds de C, bowerby.

whales sbove ths Four Fathqm Limestong,

Productus (Overtonia) sp.

_ Schizophonia; resupinata (Martin).,

wesmanwsenw= gf, sSwallovi (Hgll).

opirifer bisulcatus group J. de C, Sowerby.

Nucula of. luciniformis Ehilllps.

--==== oblonga MaCoys '

byclooeras 8D

Orthoconic nautiloid. "

Tylonautilus nodiferus Armstrong early mubt, Stubblefield.

. The Iron Post Limestong,

Ammodiscus sp.

- Archeediscus karreri Brady var P (Short).,

Endothyra bowmeni Phillips.

wewammee= ornata Brady.

Crinoid ossicles up to 2 mm. diameter.
Productid spines. -

Productus sp. .

opirifer blsulcatus group J, de G. aowerby.
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PETROGRAPHIC NOTES .
'The'numbers quoted in brackets are specimen numbers; those

underlined denote sectloned lockg.

The Tynebottom Limestone (No. 319) - a ilae to medium grained

llmmctone, arey ln eoloux bup atalued with llmonltu in placob,
and having-a s;llceous appearance, It is recrystall;ged to a
gertain extent, The limonite staining'is the result of the
alteration of a concentration of a carbonate with (Nb > 1,54 )
probaﬁly siderite, which forms up to 25% of the-sectign,= No
organie remains Ware_seen, pfobgbly a.result.of the recrystalliz-
ation,

The Single Fost Limestons, (Nos,23, g78b, £75, $45b and gl.

This is normally'(in this area) a dark grey, fine grained, rether
muddy limestone, containing some:shell'debris. It is
mlcrOfObblllf srous, containing various formmlnliera seb in a
matrix of finely crystalline limestons WLtn numexoub sbreaks

and poékets of black carbonaceous mater;al. _It is.thérmally
metamorphosed by the underlying Wihin Sill on-Cfoséthwaite vomon -
(No.273b) and in the Lees, above booberxy brldge (No.27b) “being a
llght groy saochar01dal llmebbone, velned with 31a911te (probably
by later mlnerallzat;on processes}- The siderite (Ng > 1.54 )
is largely stainéd with iron gkide, In Rowton Béok, Grossthgite
Common , the metemorphosed limestone (No.273b) .conteing numerous
flakes of chlorite (pennlnlte) 1nt11 toly ass oeiated with ore in
pockets, : All organic remains hgve been obl;tarated in the
procéss of complete recrystallization.

‘The Cogckle Shell Limestone. (Nos.268, $854) - & dark grey,

fine grained,'erQuently muddy limestone containing numerous
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characteristic glgant01d produeblds (Exoduotub (Glgantog;oquotus)

glganteup group Maxtln). 1% is generally mlOTOfOSblllfelouﬁ,

w1th deloub Ioramlniiexa set in a baougxound of ilne gralned
caleite, clouded with liberal amOunts of carbonaceous materlal,

The-Sear Limestone. (Nos;

-5&; B6a, 42,@9, 95, 94e, 9B, 2TE,
275); The bcar leesbone is blue grey, or grey in eblqu:,-fine'

grained., erlnoidal in plaqes, and often sandy at the base.

Fragments of clear calcite ars set inia groundmass of fine

g;ained-ealeitg_containing_mgoh'earbonaceous materigl. I,It is
microfoss;liferous. In the basél'Sandy part of thE-limestone
(Noo94a) up to'25% or 50%-of the rock consists of small

(.06 = .1 min, diameter) clear, angular-quartz“grains;‘ .Cuﬁes of

lron pyrites- ceeur locally (Nos. Zba, 272) .

The Low Brig Hezle. (Nos. g8, 41, 45 46a, 9o) - a fine to .
medium grained (.05 = ,ab 1111/ dlameter) gunexally compact and
flaggy. micaceous s&ndstone.' it iS-usually grej or buff in
colour but sometlmes a gxeenisn brown (4ba) due in this case to
a fal;ly ‘abundant browaish LntBIStlbl&l clay m;neralu. _
Constituents are dominantly quarts grains, with less thau lﬁ of
plagioelaée felspar. . Muscovite mioa_is fairly'plenfiful} and
af Breckholm Pool (No.268) is arrénged-in_closely gspaced léyeré,
giving the rook a banded appearances Some interst;tial calqife-
is'alsQ.present in the latter locélify, while in Newbiggin Bedk‘
(No.41) calolte forms an abundent cement. At Unthank Benk in

the River Tees (No,45) and in Newbiggin Beck, the sendstone is

- pyritous,  Acaessories include some rounded zircons and

tourmaline,

The Pive Yard Limestone. (No;ﬁﬁ). Thig limesbtone is grey,

fine grained, crinoidal in places, and. coutains some giganteid
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. productidsy Ixmc§nsists_of fragments of cléa: orgaﬁio qaloite

set in a turbid groundmass of caldite.and_aiderite'(Ne > 1,54 )«

It is microfossiliferous,

The High Brig Hazle, (Nos. 4la, 18, 65, 99, 278, 279) -

compact, fine %o medium greined (,05 -L.é5hmmg-di§mete?) buff or .
cfeam_coloured'éandstone frqueﬁtly ooptain;ng specks of limonite ;
1t is micaceous in somé places, with.mqsoovite and soIe
hydrobiotite (Nos,_4la; 55). . Thé quar bz grainsl which con-
stitute 95% of.the rock are‘angulér and sub.angu;ar and frequent-
ly show unduioée extinction and slightly biaxial_figﬁras.with &
23 of up tq_5°. _ Secondayy.silica mantles some of the grains
(No;55) but is noﬁ present in near;y_auffiéiént guantity to
‘attain the status of a_qémenf,_ _ipﬁerstitial pqckats_of clay
minerals occur (4la), but not in gbquanée. EelSpaﬁ is
appareﬁtly rare, but some clouded albitéigrqins ogcur in the
Newbiggin Beck exposure (No.55), Adoessofies inolude.ziroon,
rutile, and-tqurmaline. Limouite patches oscur in most épeqi-
mens , | | |

{

The Three Yard Limestone. (Nos. 1, 2, 54, 97, 241), This ie

a no?mal_wﬁddle Limestone.Group.1imestone,:being_finé grained,
grey, and cerinoldeal in places, It-éonsists'of oiganic debris °
(mainly orinoidal) set in fine grained calcite, and also contains
microfossils, At one poinﬁ in Hudeshope Beck'(Notaél) it

conteins a liberal amount of stained siderite. (Ng > 1,64 ).

The Natbiase Gill Hazle, (No.4), ihere developed it is a.
fine to medium grained (.02 = ,1 mm, dismeter) thinly bedded,
buff-grey,imioaceous sandstone of a compact nature, IThe angular
| quartz grains are .cemented with calcite and stained siderite

(le > 1.54¢ ) at the mouth of How Gill, liuscovite and biotite
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are failrly abundant,'and patohes-of ;imbnite.frequently oacur,

A fow grains of zircon are present.

The Four iathom Limestone. (Nog, 4a, 12, l3a, 14, 19, 261,
318, 3%3) = A fine.to_qbarse gxained gfsy ;;meétpna, frgquently
maddy at the base and the tob, and generally crinoidal, It is |
fossiliferous, containiﬁg rolled gorals concentruted in a thin

(up to 6 inches) band situated .approximately 5 feet from the

base, - It largely congists of fragmentary organic oalcite'setl

in a groundmass of fine to medium grained éalcite (whioh.is

muddy in places) with a &arying amount of stained siderite |

(Ne > 1,54 B Nb;.lé ig lafgely made up .of stained siderite .
rhombs , The limestone is microfossiliferous;: No chert was

seen in the limestone,

The Iron Post iimestone.'(NoﬁQ ;Q;_gﬁgﬁ &4&, 270, 334).
This'is a highly variable horizon, ranging from é fine grained,
grey , fossiiiferous limestoné, t0 a sandstone_whiéh may'dr may
not béﬂealearéous. ThélliméStpne may - be mudd&.da:k grey and. -
véry-tough_(ﬂo;lﬁl consisﬁipg of_é_ﬁine{grained aggregate of
calcite.ﬁith bitumenous'and blabk_oérbénaeeous material, and
patches of cléarem caicite and caleclite organic fragments. .lt_'
may be microfossiliferous (No,lé), or devoid-of microfossils
(Now270)w  Stained siderito (N, > 1.5¢ ) is present in some
places (No,270). . The sandstone developments may be calcarsous
(Now289), or non calcareous (No.334), The latter consists ot

at lsast 50% of small (.05 = ,2 mm, ) angular quartz grains, sSome

" of which show undulose extinction, set in & liberal ( >>40ﬁ);

interstitial material made up of oclay minerals and carbonageous
material in roughly squal amountss - Muscovite is present in very

Small amounts,
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The Whin ®ill, referred ﬁo in coqggot;gn with tye{Single |
Post Limestone, is a quartz doierite intrusion (sse pp.368-372)
whioh,fin the area surveyed,'maintains a“relatively_cpnstant
strqtigraphica; horizon; within the Alternating Beds, below_the
- Single Post Limestone.,  The hprizoﬂ,is_not absolutely .constant
however, 5 feet 6 inches of shale separating:the two horizons in
Lunédals, and 18 feet. of shale and sandstons at Seoberry Bridge,
Ity thiokness_varies from %43 feet and 22L fest 6 inches in the
Ettersgill borings (Dunham 1948,.p. 5&), to at least 140 feet in
'ﬁbe ‘quarriss on Crossthwaite Qommqn,;thinning-drastically to the

south ¢ast where in the Lune River it totals only 16 feet.
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The
CHAPTER 3.
THE UPPER LIMESTONE GROUR,

" GENERAL STRATIGRAPBY

The Upper Limestone Grgup ednsists of the_beds_from the bage
ofsthe Great Limestone upato the base of the looa; "Millstone
Grit," (see figs. 3 ﬁ._?h). '_The gioqp_is dealt wgth along the
séme iines as the Middle Limestone Group,'wipﬁ!the sugcession
being divided into five subgroups: - J

a) Beds fromm the base of the Great Limestone to the top of
the Little Limestone.-"

b) Beds from the top of the Little leestone to the base of
the Low Grlt blll. _

. a) .The'Grlt Sills and beds to the base of the Transgression
Beds Grit; the Rogerley Transgr3581on. ’

d) The Tranbgre931ou Beds Grit and beds to the base of the
Grindstone ¥ill; the uoaloleugh Transgression,

e) The Grindstone Sill and beds to the base of the Pirst
~Millstone urlt. :

As in the.prev;ous chaptér, each subgroup is then desbribed
under ;ocality_headings. |

The Upper Limestone_Group is fully exposed in the wastern
part of thé area surveyed: in fhe Neﬁbiggin - Hudes Hope area,
area (except for thg ma jor part of thqnhreat leestone),.and in
Lunédale; To the east, the regional dip carries the lowsr
members df.the group below the surface. - | -

The base of the group is taken at the base of the Great
Limestone,.fdllowing the practice éd@pted in this area, and the -
Northern.Pennine Orgfieldnas a whéle,,by-K.C._Dunham (1948, p.Z?).

The succeeding beds retain the rhythmic sequence $o



_ THe
charaoteriétie of the Middle Limestone Group, bnt in & less
marked degree, with the marlne horlzons becomlng less prominent

-as we_rlse in the su003831qn,_ Limestones are. pooxly developed
being th;nner and less'pnre_litholqgioally thnn their Middle
Limestone'Group counterparts. . _Indeed, on purely lithologieal-
grounds, the Great Limestone would seem to be better placed . in
tne latter group. The arenaagsous membérs nf the_sequence
become générally goarser grained gnd assume a greater
quantitative importanoe, with marked ribbon (or"wnshqutﬂ)
devé;opment at varinus horizons{ Qoa;s are aléo more_numeroné
but_generally are not 6f-workab1e thickness.,

Seven marine horizons have'been mapned four limestones,
and three consistlng largely of f083111ferous marine sandstone.
Other marlne horizons occur, but they have not been mapped as
distinet units because of their isolated and 1nfrequent

occurrence. Lateral variation in the shale-sandstone members

qften renders correlation difficult, but tne_several marine
horizoné, élthough not ;mpressivegin themsalves,'hava formed a
reliable and rigid framework:foi the classification of.assooiated
strata, when they are exposed,

The prlmary surveyors mapped four thin llmestones and two
sandstones, the Flrestone and Grindstone S$ills (Dunham, 1948,
p. 26), but the present survey showé that the former title was
frequently mlsappliud to other, SLmllar grits or bandstones,

~and that the Elrestone Slll is in faet ratber restricted w thin
'the aron. Of the arenaceous horlzons, five have.been mapped,
the Low and High Grit $ills, the Tranggression Beds Grit, the

Hipple Sill, and. the Grindstone Sill.
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The &reat Limestone is the thlokest limestone in that part of-
the barbonlferous suc03351on oceurring w1thin the area. . It
varies between 55 feet and 70 feet, the greatest exposed thiokness
being 68 feet in Bale's Hush,lFlushiemere. Shale:parﬁings are
developed in the upper part of the limestone, the interbedded
sheles end limestone being coileetively referred to as the
Tumblex Eeds. These beds vary consideraely in thickness, 9 feet
being recorded in Snaisgill'Sike, and 30 feet in FParkin Hush;
Hudes Hope, Generally the ﬁhickness is between';ﬁ?feet and 20
feet, The shale partings vary in thickness from less thean l'ineh
to 2 feet. Shale partiﬁgs also ocecur in the lower part of tﬁe
limestone, but their frequeney and distribution'are inconsistent.
Dunham (1948,.p.27), 8peaking of the Northern Pennine Orefield in
general, stetes that the limestone below the Tumbler Lads can be
" divided into 3 "flats", the'High, M;ddle, and Low Flats, relative
to partings sit&ated 35 feet to 35 feet, and 15 feet above the
base . fhese paftings have faﬁoured replacsement  in the Process
of minerelization. No such general Subdivisiog can be
effedted in the present aree. _ _

Fogsil bands oontaining rolled corals and brachiopods ocecur
within the limestone, but their positions and frequenoy again
are variable.' Generally bpeaklng they occur in the mlddle of
the limestone, but in Bale's Hueh,.the 11mestone contains such

bands practically throughout its entire thickness below the

Tumbler Beds. Dibunophyllum bipartitum varieties, bipartitum,
craigianum, and komincki, dominate the.coral-braoh}oﬁod_féﬁna."
with konincki, the most common, s in the Four Fathom Limestons s
Ome difference noted between the dibunophyl;ids of both thess

limestones is that the konincki varieties tend to develop
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dilated- septa around the cardinal fossula, -Aulophy llum

fungites Fleming,mut;paqgigndotheeum also has septal dilation but

in a more:marked degree than the Four Fathom gpecimens., This
dilation phenomena was noted .by GaAoL. Johnson in Weardale and
- Northumberland, but the dilation oceurred in the Four Fathom

Limestone corals, so that the difference must merely be dus to

environmental conditioms. Lonsdaléia'floriformis laticlayia
Smith, occurs, and is restricted to the Great), dr'Main,-Limgstone

in Northern Lngland. The brachiopod fauna is varied, with

Gigantqproductus_latigg;mus-(J. Sowerby) a8 the most common form

The occurrence of Gigantgproduotuﬂ group Mart;n spp. is of some

interest. It has been racofded in the Great Limestone-of
Weardale, but does- not usually occur above the,Five Yard
Limestone. It has not been recorded above the Great Limestone %o
the author's knowledge.

The most importent member of the microfauna is Eéngggg;ﬂ.
Johnson, which GohdL, Jépnéon (1953, p. 45)iregards‘és-being )
almost restricfed to the top of the 'Upper Maiﬁ Post‘ of the Great
Limestone (seé:p. 63 ). Its abundent presence in a-faulted
limestone outlier at Lonton Limekiln (960244)was instrumental in
establishing the identity of this limestone (No. 26) as the |
 Great Limestone. It occurs, however, in the lowsr 15 - 20 feet
of the limestone (see p.128 ) and- has also'been_iognd in the Four
Fathom Limestone in this area. Girvanella tubules were also
located in this limestons, -

Discreet bodies of'ehert are very rars in the Great Liméépone
' Eut'pave been found in the main body of thé_limastoné in the

eastern gquarry of the West Pasture Road Quarries in Lunedale, and

in the shale partings of the Tumbler Beds in Bale's Hush,
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.. Flushiemere, _The limgstone itself is very similar'tb those of
the Middle Limestone Group, being fine grained, grey or blue-grey,
more or less crinocidal, and microfossiliferpus. iﬂxcept where
drift covered, it tends to form prominent limestone“scar features,
as on Bell Edge in the Newbiggin area, and Newberry -Soar in Hudes
Hope.- | _ - |

A highly variable gfoup of sandstones and shales, the Coa;
Sills, succeed the Great Limestoﬁe. Greatest interest within
this group lies with the arenaceous beds. But before discussing
the group, if is necegsary %o define the ferm Yorit" as used
herein, "Grit" is a term that has implied di%feféﬁt things when
used by differeﬁt-people.' Westgarth Forster (1821, P. 96)-us§d
 the term "Millstone Grit".to designate a bed which. had §'coarser-
grain.than freéstone, an& the piimary geological surveyors used
"grit" to describe a similer rock. Giliigan (1919) used it for
éoarser gsediments but gave no preciss definitioﬁ of'griﬁ or
_sandstone.. He distinguished three grades of grit howsver, with
the largest pebbles greatef then # inch, less than % inch, and
less than i inch diametér.respeotiyely. Sandstonss were rooks
with pebﬁles less than %‘inch in diameter,-though the average
grain size must of oour;e have_beén very much Smalier. _ hiodern
petrolbgists employ fhe term'"grit“-forla sandstone with angular
grains, H;G. Reading (193&,ﬂp. 1y ) emﬁloyed the term “grit“:
for arenaceous beds with a grain size of greater thah..zg.mm.:
while beds with a grain size of'.05 mm. to 425 mm. were called
-sandstones. Initiélly an attempt was made to_follow'the modern
petrological trend and reserve the term "grit" for sandstones

~

with anguler grains, but this was found to be difficult in

practice when classifying sandstones'in the field, and led to
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inconsistencies in field descriptions. Consequently this
practice was discarded and.classifieations wers based oﬁ grain
_81ze only, the limits employed by Reeding being adopted. in-
addition 'Grlt' has been retained in the nemes of sueh Hbrizons
a8 the Grit Sills, and does not necessarlly carry any
petrographical implications,

In the Coal Sills, two or three sandstoneé or grits are
generally present below the Little.Limestone, the Low and High |
Goal 5ills, and the White Hazle. BLach of them shows wide
variations in thickness, and eaghiis'locally absent; The
lithology varies from fine fo coarse grained, the bulk of the
-rock being made up of quartz grains, with vaerying, generally
small amounts of clay. minerals and ‘micas; Some of . the quartz
Shows undulose extlnatlon and a sllghtly blax1a1 interference
_figuze. AelSpar is uncommon and gene;a;ly consists of plagiocle
ase of the oligoclaée - andesine range. -The_sandgtpne taken as
the High Coal § 7111 freqﬁéﬁtly has a capping of poorly fossil-.
1ferous ganistroxd sandstone, Whlch is an. lnvaluable ald to
identlflcatlon, despite the fact that the White Hazle has a °
similar capping in Parkin Hush, Hudes Hope.

Dunham (1948,pp.28~29) draws our attention to the existence
of a "washout™ in the Qoal'SillS at Ooldberr§, in Vein F, where
73 fe;t of saﬂdstone repfesents the three sandstones..' Down the
gastern aﬁ@ north easte:n slépes of the'Elqshiemere Bgék and Tges
valley&, no comparable &andstone is seen;_while the aituation.gs
gimilar on_thé eastern flanks of Hudes Hope, Thick sendstones
(but not as thick as thét in Vein F anA'othe; ﬁine seotions) crop
out in twé waterfalls in the nor thern part of Hudes Hope,

suggesting the proximity of a "washout", Poor sandstone

~ ~
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development in Pafkin Hush to the south prevents us Joining this
"washout" belt with that in Coldberry Mines, directly. It.mé&
swing either to the east or to the west of Parkin Hush to join
the Coldberry channel, or may not join it at all. Sixty six
feet of sandstone with 12 feet of interbedded shale represent
the Coal 8ills group in a sump section in Manorgill North Vein,
and this may equally well form the continuation of the channel
which occurs in the neighbourhood of the waterfalls in northern |
Hudes Hope. A "washout" above the Great Limestone in Easterbeck
Quarry, Lunedale (see DPeDe 126-27) lies due south of the Coldberry
channel and ma-:y well represent its econtinuation. It is not
strictly accurate to speak of a single Coal Sills channel. If the
various thicknesses of the 3 members of the group are plotted it
will be seen that at each horizon.definite belts occur along
which the eandstones or grits are thicker (ribbon dewelopment)e
It is significant that these belts occur along very similar lines
at succeasiwe horizons, one running along the Flushiemere - Hudes
Hope divide, the other from thé head of Hudes Hope to Manorgill
( see figs. 8a, b, ¢, and d,.p.:3h5 Ye '

Coals are not'wery.well developed, one of 6 inches or less
appearing locally above.the Low Coal Sill, and one 3-inch coal
ocurring in Skears Quarry and How:Gill which may be below the
Low: Coal 8ill, but this is not certain.

Generally the Coal Sills form a compogite, sometimes
conqued”-single féature, but loeally the.High Coal 8ill forms a
geparate feature. .

The Little Limestone is not well exposed within the area,
appearing in situ in only four localities. One exposure occurs

in northern Hudes Hope, where L feet 6 inches of massive,
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mediun grained, sandy grey limestons (No.l?l) erops out'éver a
thick sandstone in alﬁaterfall. 48 much as-BO% of the limestons |
consists of detrital quartz;" For the second exposure we must gb_
to iiggleston Burn, 5'm;;es bo thg south aast,_where an 18-inch
famped limesﬁone over shales and sﬁndstdnes regérded as bélonging
to- the Coal Sills,lmay or may not be the limestone in question '
(but see po 124 ). To the'east, the Little Limestone is exposed
as 7 feet of limestohe which is muddy and’fiﬁe'grained towards
the top, but coarsef and sandy towardé the base. Finally in
Shields-Bebk in Lunedgle, it outcrbps.as a thin sandy limestone
in the stream bed,,appfoximately 50 %o 60 feet above the G:eat
Limestone; Further information can be obtained from miﬁe
seotions, the thickness varying from 4 feet at F;ushiemere.No. 2
mine, to 10 féet at Skears Great Rise, Over the_Northerh
Pennine Orefield as & whole, it varies from 4 feet to El.feet;
with an average thickness of less than 10 feet (Dunham 1948,.
p.31), |

A8 pointed put_by Dﬁnham (1948,p.51), the first sandstone
above the Little Limeé‘tpne is usually ocalled the Pattinson Sill,
~and this practiéeihas ﬁéen followad heré.- It is comparatively
well developed in Flush;emerg, ranging froﬁ a 15 feet fine |
grained sandstone in the north to a 25 feet coarse, current
bedded grit in the south in Bleak Ley Green Hushes, Further
south, in the Revelin area, it thins out,

The Mirestone Hill, fecognised by the piesence of the Crag
Limestone which caps-it_(Dunham_1948,b.32), is absent.in
PMlushiemere and the.western end of Coidberry Guﬁter,.where the
-Crag Limestone overlies at least 20 feet of shale (with thin

sandstones in the lower part) above the Pattinson $ill, At the

3
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ecastern end of the Gutter, 7 feet of medium graine@,_mottled
grey sandstone is seen below the limestone, while mine sectibns
testify to-its continued‘development.in.tne various Uoldberry
mines to the south east and east, It is seen to thicken
considerably and coslesce with the underlying Pgttiﬁéon 5ill, so
that we have in Skears Great_R}se 60 feet of sandstone classed
as 'part of the Firestone Sill’_direotly overlying a 10 feet
Pattinson Siil. In Skears Vein F 69 feet of sandstone represents
the combined sills, with-Thicknesses of 62 feelt and 68 feet 6
inghes in Vein D and the Coidberry and Lodgesike mines: resPEGt-
ively. On the eastern flanks of Hudes Hope, in northerh Hudes
Hope where the group orosses the beck, and in Snaisgill Sike, no
significant sandstone developments occur below the Ursg Limestonei
The situation is, then, that we have a Fiiqstone $ill coming in
east of Hlushiemere, rapidly attaining a.fairly corsiderable
thickness and coaleseing with the Pattinson $ill, Lo the eagt
it atbtenuates with shale once more.. |
In Great Lggles Hope, a_grit, 13 feet of which is exposed,
is upfaulted by the E;ake Brig Vein, end was idéﬁtified by
Carruthers (1938) as the Firestone $ill, This is probably
correct, although the Crag Limestone is not seell. - One of the
Knueton Shell Beds does crop_out upstream however. some D8 feet
7 inches of sandstone ocapped 5y a 5 inch qoél. ths Creag Coal, is
regorded from Manorgill Mine to the west, No mention of the
Grag'Limestone is made. No 96&1 which can definitsly be
correlated with this coal orops out on the surface, but 3 feet of
coal, "till bed", and shale are reported above Lthe Firsstons in .
Skéars“Mine in Vein D, This thick sandstone’brobably represents

both the iirestone and Pattinson Sills and reveals a probable
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"washout", or ribbon sendstone, east of Hudes Hope. 4 note on .
one of tﬂe London Lead Company's meps etatee that the Firestone
8111 is absent in the Lodgesike - Menorgill Vein on the Hudes
Hepe - Great Lggles Hope divide; whtle Dunham (1948,p.301) states
"it_is probable that the Firestone, present as a coarse grit in
Great Eggleshope, dies oﬁt'westwerds,“ e seem therefore to
héve two ribbon sandstones at ‘this ho;izon,.ene following a
roughly north - south or north north west - south south east
course between Flushiemere. and Hudeshope Beck, and & sccond
running through Manorgill Mipe.', The course of this latter is
not known; no comparable develbpment ocours in Eggleeton Burn
to the south, of Qtobgresn to the south east. Bearing in mind
the similar courses followed ab suocessive horizons in the Goal-
_ Sills group, and that .the ohannel between flushiemere and Hudes
at this hOllZOﬂ follows the same course, it would seem reasonable
to assume that the Manorgill development continuses northwards
through the head of Hudes Hopes -In Lunedals, the succession is
similearly laoking-iq.anj qotebly th;ck sandstone_development
(see fig.8e, p.3U45). ‘One thin sandstone with a-shelly top,
approximately &0 Leet above the Little leeetone in Shields Beok,
may p0531bly represent an equlvalent horizon to the. ¥hite Sill
of Alston Moor, whlch has a similar capping (Dunham 1948 De52),
'but it is unwise to- oorrelate over the dibtance, eSpe01ally
bearlng in mind the lack of any oomparable horizon in the area
mapped to the north, | \ '

Litho;ogioaliy the Iirestone is variable. ln-Goldberry
Gutter it 1s medium grained and consists dominantly of quertz,
. which frequently displays strain sbadows and sometimes a slightly

biaxial interferenee figure, Quartzite and plagioclese felapar
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grains ocour.. In Great Eggles Hope, it is coarser (up to 2 mm.
diam.), and quarfz (of e similer natu;e)_{&_qnee_ggq%n the
dominant cdnstituent,_but felspar, largely eorrgded, forms as
much as 10 or lﬁ%_of‘tﬁe rogks H&drobiot;te flakes oocur,
Clay minerals aré present interstitially in hoth-localities and
form at least 5% of the rook. |

The Crag Limestone is well éxPosed inngléberry Gutter
where a 3‘feet 6 inches limestone is capped by 22 inches Q£ shaie
and a 50'inchgs siliceous Iimestsne.- ‘Both limestones and the
interveniﬁg shales ma&jbe_gxouped together as the Crag Limestone,
The upper limestone poét-wéathérs in a characteristic manner, the
middle -poxtion being eroded more rapidly than the remain@er of
the limestons whioh'ig more siliceous, This uppér poét is
again éeen in Hudeshope Beck to the'nortb, andig similar lime=
stone crops out in Snangiil Sike, In Egglﬁston Burn, juSt |
below the mouth of Bell Sike, a £ feet siliceous.limestone out-
orops 9 fest above a second limestone, 3 feet ,0f which is
- exposed in the bgrn. Theée two liméstonesuprobably represent
the twin Grag_Limestohe (but see.pp,tuo—uéﬁw In Stobgreen HSike,
a 6 teet silicéous limestone, approximafely 60 feet above the
Little Limestone, represents the horizon, or part of it. The
- overlying bedsraré badly ekposed,'so that a second limestone post
may be fresenf. |

An isolated exposure in the Teea,\qpétream from Egglesion
Bridge, probably represents the Urag Limestone, end consists of
- an 8 Poot orinoidal limestone separated from:an_upper.ﬁ to 7.
feet-crinoidai limestone by 4 feet 6 inchés of mudstone gradingl
up into a muddy blocky limestone. No associated strata erop-.

out below the Lrensgression Beds Grit. Finally, in Shields




85
Beck, a 5 feet crinoidal limestone is succeeded by 8 %o 10 feet.

of fossiliferous, calcarsous shale, and a_4_feet'muddy limgstone.
The twin nature is therefore seéh té be widesprsad in'this arse,
and where not seen, may be ﬁecauss_of mere non 8Xposure.

Shales up to 35 fest thiack (the lower beds being usuelly
fossiliferous) separate the Crag Limestone from the Khuqfon Shell
Beds. ﬂThese shell beds, first named by Cerruthers (1938,p.,258)
ars comhonly repregented by two thin, freguenpiy calcarsous,

fossiliferous éagdstones, with an abundance of Spirifer bigul -

catus group, and othef_ﬁraqhippgd cagts, LThey axe widely
exposed in th;s_area;._ The_thiokness end separation of the heds
varies, but they are usually.betwean.z and g_feet thick, with
anything up to 16 feet of shale 5etween thqm. Shales of
va:ying thickness follow, depending upon the exfent_of the
Rogerley Transgression. | |

Next in the succession are thg Low and High Grit Sills,
Westgarth Forster [1809,p. 99 ) referred %o them as the Low
and High Slate Sills, while Carruthers (1928,p, 237) preferred
the Hunstenworth miners' terms Low end High Grit Sills.
Dunhem (1948,p.36) refers to their eqﬁivaients the Great S$ill of
Rookhopehsad, the Low Grit Sill.of.Hunstanworth, and the
Preestone $ill of the Bollihope 4ir Shaft., The terms Low and
High Grit $ills are retained here, beiné-more in keeping with
their litholqgioal charaeter. lﬁibbon Sandstons devalépment is
again a cbnspiouous featurs of this groupfof strata.  In
Bleagill Sike, a tributary of Flushiemers Beok,.the_wa Griﬁ 8ill
consists of 15 feet to RO feet of coarse grit, while upstream
the H;gh Grit. Sill oomprisés only 10 feet of fine grainsd flaggy

sandstones To the south east the latter forms an inereasingly

et e e e e— =z
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bold -feature, but north westwerds no such feature oecurs, the
Low Grit Si;l and Transgrgssiqg Beds Grit being separated by -a-
typical conééve shale feature. . A small gtream below Carr
Crags (918516) to the north reveals only 20 to. 85 fest of shals
between the Low Grit Sili and the Transgression Beds Grit, the-
remainder of the sueceésion'being conaealed, In doldberr&
Gutter to the south, at least 25 feet of coarsse, ourr§nt bedded
grit orops out ab the_easfern epd;-belqnging;to the High Grit
fSill. Westwards along the_Gutter the grit attgquatés and gives

way largely -to sandy shales and sandstbne, 80 that at the
western end less than 15 feet of shaly sendstone over 40 feet of
séndy gshale with thin aandstone ribs occurs, This westerly
attenuation tallies with thet refleoted in the High Grit Sill
foature -to the north., The Low Grit Sill outorops in the
western end of the Gutter, but is-seen $o better advantage a
short distance to the south, whgre at least 80U feet of current;
bedded grit has been quarried. In a section for Coldﬁerry and
Lodge Sike Mines, i.e. to the éast, the Low Grit $il1 is reported
as being 52 feet thiok succeeded by 60 feet of shale and an 8
feet sandstone,

To the north,. in ﬁudeshope @Grains, the sill consists of
76 feet of medium %o coarse grained, ourrent bedded grit, _
eraratedrfrom 40 feet of shaly end flaggy sandstons, the-High
Grit Sill, by 10 to 16 feet of shale. Lxposure down the
eastern side of Hudes Hope is generally poor, but in Manorgill %o
the east, a section from the liddle Level to the Low Level -
records a 61 feet 2 inches Low Grit 5111 followed by 4% feet of

shale, 12 feet of sandstone, 18 feet of shele and a 40 feet 8

ineh High Qrit S5ill, Somé 18 feet 4 inches of shale separates
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the latter from a third, 86 feet thick gandstone which .is. /Muwf'
absent to the wests In Manorgill Qnerri?ﬁ.;a;anrt.diﬁtancer o

eest,'tne Low'Grit Si}i is only-ﬁO'feet fhick; and upstream in N
Greoat Hggles Hoﬁe'(i.er north west) poph:grits afe seen to thin, -
especially the High Grit Sill, while the third &andstone_dies:'u
onf oompletely. To the south thls belt of thick grlt .
development in both horlzons can be traced to Blaokton Brldge, |
where ‘the two Grlt Sills coalesge to form a elngle grlt at least
1OQ feet thlck in Blackton Beck, The third sandsﬁone is present,
aﬁtaining a-thickness of.20 feet in Wire Gill and on ﬁhe'

- A H{’-"”’"‘%
western elopes oi Great GLggles Hope and mggleston Burn but in Vo ?

L il
the btotley area to the west of ngleston Burn, it dies out. In“
btobgreen.the Grlt 8ills are attenuated, their possible meximum |
" combined thicknéss belng 42 feets A single grlt oceurs in
Lunedale, with 34 feeb of coarse to very coarse grlt occurrlng in
a quarry near Hayberry.Well (984227),_th1nn1ng westWards untll
only 6 to 7 feet of fine grained-sandstone ;e present in'Westef
rlBeck. | _ | |

The thlcknees oi the strata between the two’ beds varles
from nil in Blaokton-Beok to,over 70 feet of shale end sandstone
'in‘Manorgill Mine, A 4 inenes.coal oceurs above the Low Grit
$ill in nggleston Burn. Above the ngh'Grit'Sill en'a'inch .
‘Seam crops out in Great nggles Hope, a 4 ingh coal in Wire Glll
and two eoals, a lower 4 inches and an upper 2§-inohes, are seen
in East Skears Quarry, in Egglestdn Birn, Abeve the Grit Silis‘
in Stobgreen Sike, a l 1nch ooal is- probably equlvalenb to one

of those above the High Grit Sill elsewhere..

Dunhem (1948,p.36) refers to the transgression belowuthe

Low Grit Sill as the Rogerley Transgression beceuSe it attains
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ité greates?t developmapt near Kogerley Intaks, l%~mile$ egst_of '
Stanhope, Weardale. He desoribes a "wAshout“.belt, 2% miles
wide, lyiﬁg,to the east of the head waters of Great Lggles Hope,
tranSgressing'agross.thé,Knuqton,She;l Beds, the Crag Limestons,
 and éven-the Firestone Sill in one instanaé, -On either side of
the belt the transgression lifts to preserve the Xnueton Shéll
Beds, A ssocond beit has been'Qesoribéd, exfending'from Hudeshope
Head to Blaokfdn_Bwidge, following a north north west ;'south
south east line, The Knugtom Shell Beds are nowhere vieibly
transgressed, with the possible exception of Blackton Bridgs,
where but ons shel; bed ogcurs, 10 féet_below.the Low Grit Sill.
‘The Manorgill Mine sections show no beds -referable-te—the shell
beds, and it is significant that the Low Grit 8ill attains the
'thiekneés of 60 feet, and is separatad from the Firestone Sill
b& little over 10 teet of shale, " Unless the miﬁe_sections.havé
been wrongly interpretted, the Low Grit 8ill is strongly
- transgressive here. 4 short distence to the east, in Great
iggleshope Beck, the transgression has lifted once more to
pieserve the Xnucton Shell Beds,'whilg the Low and High Grit 8ill
ere less well @éveloped. .The course of the'"washgut“ bgyqu: |
Blaokton Bridge is conjecturals = The most likely line is to the
north of Eggleston with possibly a branch given off in-a west
south west or south westerly difectiog into Lunedeale., - By
plottihg the thicknesses of the grits it_is possible to trace
ribbon developments up to two miles wide in both horizons,
following similar gourses (though broader) to the'eaStefly
members of the twin channels developed at loﬁer horizons (see
 figs 8f 'and.. B, 7P 3L|.5 Yo o i

- The beds succeeding the Grit Sills and the third sandstone
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are very variable both in thickness and lithology, but certain
marine bands help to aorrelate the various seétions; Carruthers
(1938) named. & series of calocarsous, Shelly sandstones above

the Grit Sills, the Kookhope Shell Beds and lronstone. =
According to H.G. Reading (195igp. 77 ) the Rookhope Ironstone
dies out near Wester Beck (on the south west margin of the area
mapped), and is ebsent to the east. Nothing which can definitely
be mllocated to this hori}%n occurslwithin the arsa. fieading
identified & thin fossil bend in shaie cropping out in Westexr
Beck as being equivalent.to'phe Ironsténe, but identifiéation of
a limestone lower in the suodéSsion in this stream as part of

the Lower Felltop Limestone (on lithological grounds = see p. 167)
rules this out, _ _

The Réokhope She;l Beds are represented on the eastern
flanks of Hudes Hope, north west . of ilonks, where a thin shelly
sandstons crops out a few feet below bthe Transgression Beds Grit,
Some fossiliferous shales below fhe same grit éﬁ_the head of
Manorgill Sike t6 the north east may oeeur-abbve this fossil
sandstone which is not exposed. To the east, in Great Aggles
Hope, & thin, paftial}y femped limestons in ilost Reke Hush'
probably represents the same horizon, but the succeeding beds
below the TransérSSSion Beds Grit are much thicker, A 5 feet
ealcafeous sandstone caps the limestone followed by 1l feet of
fossiliferous shale, with the grit lying a few feet above,

The third sandstone in'the Grit Sills group occurs a short dis=-
tance belows The Rookhope Shell Beds are exposed onee mors in
Wire Gill, a tributary of Great fggleshope Beok, furthzr sast.

A & feet famped fossiliferous iimestpne cropg out approximately

15 feet below the Transgrassion Beds Grit, No fossil shales
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are seen above, Carruthers (1938) reported the presence of
the Rookhope Shell:Beds in Great Hggles Hope, to the north;
fogsiliferous sandsténes outerop but they prove to be Ffault=
repetitions of the Xnuocton Shell Beds, Some fdssil;ferous
shales outcrop anything up to 15 feet below the Transgression
Beds Grit near the head of the beck and may be equivalent to
thbse Seen above the shell beds e;sewhere._ _

In Stobgreen 5;ke, thé Rookhope Shell Beds take on a very
different form. - Above the Gr;t $ills, a 1 inoch coal is
followed by'a_variéble successiOn of cb@;t, gilioceous limestone,
and mudstone, which are ieférred.tb-thé RookhOps-hbr}?on._ The
chert consists of clear, cblourlgss cha}eedony gnd brown
chalcedony, which have replaoedlor;ginal calcite forming spohge:
spidﬁles and other organic fragments, in one cass. 4 second
slide-of the same bed, shows some original organic caloité
remaiﬁs, the remainder consisting of pale brown_and.e}ear
chalcedony. The siliceous limestone consists of intimately
_ associated silica and-oaléite in the ratio of 4 : .1, The
calcolite is_usualiy more or less corroded and some crinoid
oésicles_clearly show replacement of calgeite by silica, Some
pellets and pockets of gleuconite and small quarti grains
(detrital) oscur, This refers to the base of the limestone.
Phe upper part of the limestone consists almost completely of
finely orystalline gglq§éte with no siliga abarf ffom some smeall
pockets of pale brown iéotrbpio siiiqa, and a few crinoid
ossicles preserved in clear ohaléedony._'

The Lower Felltgp Limestong has been removed by Lhe Uoal-
oleugh Transgression in Stobgreen Sike, A slmilar succession

crops out in the Kiver Tees below Eggleston,

N/
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_The Lower Felltpp Limestone is the or;ginal "Ffelltop
‘Limestone" of Westgarth Forster, A thin'crinoid;l linestone,

6 iﬁohes 6f which is exXposed, efops out in Hudeshope Grains,
'Assoqigted strata betwesn the High Grit Sill and thQ.Transgression
Beds.Grit are doncealeq! but the limestone is tentatively.olassed

as the Lower Felltop Limestone, becausse of ths pures natﬁré of

the limestone, Whioh.eontrasts with the lithology of Gthe XKookhops
Shell Beds_in Hudes Hopé and Grsat lggles Hope. It may equally
well fepresent-thg latter marine horizon hoﬁeveri A 4 ingh
limestone exposed above fhe High Grit Sill 'en. the gouthern side
of Co;@berry Gutte: mey represent either horiz@ﬁ, as already.
pointed out by Dunham (l948,p.40)!-but probably belongs ﬁo the
Rookhope She;l Beds.,

In the left bank of thelTeeS'below Egglestoq, oppoéite
Skirtle Bank, the Lower Felltop Limestone is éxpoéed as a twin
limeétone, consisting of & lower 3 feet 9 inches limeStone with
two thin ghale partings, and an upper 4 feet limestons with a
1 inch parting, separated byIlO-feet_Qf shale, The:basal part
of the lower limestons is very séqdy, almost a ea;oarequs Sand;
stons. The basal part of the uppei linestone has a character-
istic lithology and contains up to 50% detrital meterial set in a.
fine grained celeite matrix with a few ill-defined miero fossils,
About 70% of the detrital ﬁaterial congists qf roun@ed quartz
grains (ﬁp to & mm. diemeter) which d;Spléy undulose extinetion
‘and sometimss a s8lightly biaxial interference figure, HRounded
grains of quartzite are next in importance (15%) followed by
mioroelins (met for the first time in significant amoﬁnts),-and

orthoclase grains, which show ali slages of replecement by

caleite, (sse p. 236). Glauconite is another important
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constituent, forming up to 10% of the roak, The_glauoonite
oceurs ﬁoth in the form of peilgts, With shr;nkaga cracks
infilled with_qalcite, and in smaller interstitial patches,

The upper porfion of the top’limgstone is a normal fine grained

groy limestone with erinoid platgs,ﬂmiorofo&sils and other

organic debris in ebundence. . i Eji }

_The basal limeston%ﬁ/i& seen in Shislds Bsck and Wadyocarr ﬁﬁwﬁi
Sike, refaiping its coarse, sandy lithological character, | In
addition, a limestone_identified by Reading'as the Rookhope Shell
Beds ocours in Wester Beok., . It is 1itholbgioally identical with
the basal part of thé upper 1imést0né seen in the Tees (see ppo
';157;68 ), and on thié evidanég,has been identified as.bélonging
to the iower Felltop'Limestdne. 4 few feet below, a caleéreous _
'&iltstqne repiesents the finer grained lowsr limestone.
Reading (1954, p. 83-4) has drawn our attention to the constant
lithological nature of the Lower IMelltop Limestones in the
Stainmore aresa, 1nclud}gé thg Teqs below Egglesfon, and Ghis
‘seems o add weight to the identification of the limestone on
lithological grounds, Dunhem (1948;p.41) @eso:ibes the limestons
as a fine grained grey limestone, varyigg'from loss Than g_fpbt' |
to 6 feet in thickness over thelﬂdrthern Fennine Orefield,

Above the Lower'Felltop Limestone, a seriss of transgressive
beds called simply the "Iransgression Beds" by Carruthers (1958).
occui. ~ Dunhen l948,p.40)_referred thfhea és-the_coaloleugh
Traﬁsgrgssion Beds toldigtinguish them from the beds connected
with the Rogerley Transg?essipn!_and desoribed them as "]imonite
stained, fiaggy sandstones with ganister in places, meiéum:to

coarse grained, but rarely becoming grits." Reading mepped '

-~

three grits (in the eastern part of his area) which he ealled
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the [ransgression Beds Grite (196i4p,80)s - The name "Irensgres-

sion Beds:Grits" has been adobted for a.varigble sand;ﬁqne -
grit_horizon wh{eh oscurs -over the greater part of the area.
. The thickness varies from 15 feet in the north west $o_ovei 50
feet in the south, near Egglestqn,ﬁwhile the degrée_of coarsenéss

is highly-variable,'ohang;ng rap;dly from fine grained to coarse-
pebbly in places. It is genérally ourrent'beddgd with the
gource directions having a.strong northerly compqnent. ~Quarﬁz
is aga;nfthe.dominant constituent,_but clay minerels may form up
to 30% in the coarser grades., .Normally the oley minerals
acoount.for 5 to 10% of the Took, Quartzite grains meke up
8 = 10% in places, ﬁhile falspar ig not conspiocuous, The latter
is frééuently absent, but may fom up to 5% of the.roock, and is
usually corroded. Mioa, uSualiy”hydrobipéite, can form as much
as 5_- 4%¢ Looally the grit.has a calcareous cement, making up
7 - 10% of the rook,

Ribhon development is not very evident, but .a Second grit

or sendstone comes in in the eastern half of the aréa{ first
making an appearande in the Egglesfon area in the-south; -To
~ the north, it is first seen in Ayhope Beck in the noxth east
cornsr of the area; but méy_be present further west, where
erosion has npt procegded sufficiently -to expose the relevant
strata, In Little iggles Hope the sandstone is definitely
uhdeveloped,'the Transgression Beds Grit being suceeedgd by no
more than 35 - 40 feet of strate below.the Upper Felltop Limestone,
This sandstone, which is developed between the Upper Felltop
Linestone and the Coaleleugh Marine Beds, is prqbably equivalent

to the Hipple Sill (or Low Grindstone Sill), and has been so

called, In -the area idast of Eégleston, this upper bed reachss
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a thickness of 55 feet of coarse grit, thinning to 5 feet of
shaly sendstons in Raygi}l Beek to the easte Réading*s maps
of this part of the Tees show the lower grit at Zggleston (the
Transgression Beds Griﬁ as mapped in this area) splitting into
two beds, this making up his three grits, thé pebbly, middle,
~and upper grits. _

In—Lunedale, bnly two grits are present, the pebbly grit
having died out, Identifieatiog of thg_lowér grit in Lunedale
depends upoh_the presence of a coal in Shields Beck and Wadyoarr
Sike whioh Reading correlated with & seam oscurring below the
middle grit-in the Tees south of the arsa mappeds No coqi has
been regorded between the_Lower-Felltop=Limestope and the
Tfansgrassion Beds Grit in the area surveyed, $0 fhis correlation,
is tentatively aooepte&.a It should be borne in mind-thét
exposure at this level is p001 over the area and also that the
Coalcleugh Transgression is actlve and might have renoved any
such oogl. No evidence  justifying thg sepaxatlon of the grit
ooouré within the érea surveyed however,' Thé primary sprvebors
mepped only two grits; with a coal coming in (apparently within
the lower grit) beyond the southern limit'of the.present arsa,
presumably where the middle g¢1t develops as a separate entity.

The Transgression Beds Grit is overlain by the boalcleugh
Coal, which was worked on the summlt of Killihope Pass, on-
‘Nunnery Hill, end on the fell side south of - Coaloleugh (Dunham
| 1948,p.40). The coal is only seen on the western slopes of
Bpeleston Burn .where 2 feet of grey shale above the grit are
followed by 18 inches of grey shale with coal streaks, in
Horden Sike. If the Trahsgfessioﬁ Bsds Grit merely_sPlits to

form the pebbly and middle grits, then the goal below the latter
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in the Tees and elsewhere is'not the Qpalcleugh Coals If,
'hbwever, the middle grit is an independant develppmeht, ébove
the'pebbly érit (i.e. the Trensgression Beds_Grit) then the
coal is the Coaléleugh Goa;, _ Reading correlated the coal in
the Tees, Shields:Beck, and Wadyearr Sike with the Tanhill Coal.
If this oor:elation'is sorrect, then,_depending on whether the
middle grit is a completely iﬁdependent'grit-ér not, the Coal- '
cleugh and Tenhill Coals may be equivalent. In eny case, the
Transgression Beds Grit is at least in bart equivalent tothe
Kettlepot Ganister of Kogan's Seat, which occurs below the.
Kattlepot or Tanhill Coal. B
| R.G. Carruthers (1938) related the fransgression below his
'Transgressioﬁ Beds' to fhat whioch he recognised below the
Tanhill Grits, Chubb and Hudson ( 192&5)' howgver, considered
that the Tanh;ll Transgressibn oecurrad'below tng_Tanhill Coal
and Ganister, rather than below the Tahhill Grits. 'The oogl
which'Reading correlates with the Tanhill Goai-is widespread, can
nowheres be geen to be actively trahsgressad, and is known to.
overlie a tranégrésaivé group (the pebbly grit). On this basis
he supports fhe suggestion of‘Chubb gnd-Hudspn. . The presenas
of this transgressive plane strongly suggests that if the pebbly
and middle grits are independent formations, and not merely fwo
lesaves of a single grit, the Transgression Beds Grit is equivalent
to the former, and not the latter, -

The extent of the Uoalcleugh Transgression in the present
area is revealed by the présenoe or absence of the Lower Eelltép
Limestons, where this can be proved. The first definite gigns
- of transgression occur nortn of Low bionks, on the eastern flanks

of Hudes Hope, where the Rookhope Bhell Beds are Succeeded'by
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only 10 feet of éhale below the Transgression Beds Grit. -The
Lower Felltop Limestone haes been removed. _To_the eas?t, in_West
Rake Hush, the transgression has lifted to preserve 26 feet. of
beds above the Rookhope Shell Beds, but the Lowex Felltop
Limestone is not sean. - Further ecasgt, in Wire Gill, the grit
hes descended to allow the preservation of no more than 15 feet
of beds above the Rookhope Shell‘Beds, the Lower Felltop Limestone
.being absent. The latter is also removed in Stobgfeen Sike.

To the south sast, in the Tees,-thé transgression lifts fronm
Egglestén Bridge, where the Lower Felltop Limestone and the
Rookhope Shell Bads éie absent, to Black $ills where the lower
post of the Lowsr Felltop Limestone-is intaot, and édntinueg;to
11ft downstream until the two posts ocour, capped by over li foet
of shales, opposite Skirtle Benk, . To the west,-in Lunedale, the
Transgression Beds Grit proper (the_pabbiy.g:it) is nét de%@leped,
and the Lower Ielltop Limestoné is present, |

The nature of the't:ansgression-is unlike that asgoolated :
with the Low Grit Sili, the Kogerly Trensgression, which appeers
to be largely gonfined to "washout" channels. - The only definite
ocgurrenge of the Lower Feiltop Liﬁestone, apart from the Lunedale
exXposures, ogcurs in an area where.the Transgression DBeds Grit
and associated grits, attain their greatest development =~ in the
Tees ﬁelow Iggleston. The availaeble information sugrests that
the transgression is nowhere violent,-oomparatively.Speaking,
withiﬁ the area, but rather a general, somewhat irregular
transgressive plane. - It must be remembered, howsver, that over
large tracts of the area, both the base of the grit and the

underlying beds are concealed, so that the extent of the

transgression is unknown. If kmown, the situation in these
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areas, might modify this concept ¢onsiderably. Qe

The Coalcleugh Marine Beds gs.desoribed by Dunham (1948, _
Pe4l) oonsist of shales with mar;qe fossils, gboye the Uoaleleugh
Coal, Such shales have only been seen in Little LEggls shope
Beok, where 3 feet of soft grey, friable, poorly:fo§siliferous :
shales lie directly above the Transgression Beds Grit, no coal
being developed. Thickness of‘heds between the Transgression
Beds Grit and the Upper Eelltop Limestone is highly variable,
with 85 - 40 feet of sheles and sandstonses in Li-l;-tle iggles Hope,
and 70 - Bb_feet in the Eggleéton area, including a bb feet
Hipfle 5111, . _ |

Dunhem (1948,p.45) has slugges't_ed that the primary
surveyors regarded the ﬁpper Felltop Limestone of the Lerwent
Valley as the equivalent of "famp" number lll_o@lwéstgarth
'ﬁorster's'section, In the greseﬂt area, the Upper felltop
Limestone is revealed in Redgate Shields (031297) as a composite

limestons-gsandistons-shale succession, consisting of:

P, - InSG
Possiliferous limestone. . .1 - 6
Sandstone, - 6 - 6
Sendy Limestone ) = X o o3 0
Sandstone ) : . -
, Limestone and shele, some of the ) .
limestones fossiliferous. ) s - 0

Outerops of the limestone usually consist of fossil
1imastoge over sandstqns,'as in Little iggles Hope, and Sharn-
berry Gill, which mey either mean that the lower limestones are

impersistent, or merely that they do not outcrop because of their

thinqesa. The. limestone is frequently haemnatite stained, and
usually sandye. In‘Littia tiggles Hope, it hes an oolitic =- like ?

appearance, dus to the detrital grains (quartz, gquartzite and
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some felspar) which form 30% of the rocke The carbonate, in

this. case,.is giderite, which Weathers to giQe a thiok iihonite
shell. The fossil_fauna of the limestoné'is dqminated by the
productid Sinuate;;g;iihuata de Koninek,

A band of fossiliferous bhale generally occurs 30 - 40 feet-
above the llmestone in the northern part of the area,.whlch may
be equivalént to -a fossiliferous sandstone c:opplng out
approximately 156 fegt above a very poorly developed Upper i'elltop
-Limestone-op Barnley and elaewherg in the southern part of.the
area. A "Fossil Grit" was mentioned in the Mallerstang ldemoir

(1891, pe. 151 ), but no'name was given to a similaer horigon on -

the alston Blook,.so Reeding (198l,p.119) adopted the hame "Possil

Sandstone“,as it is.generaliy a sandstone, not a grit in thé
-Stainmoreh- Cotherstone arsa. It consists of a calcarsous
sandstone,'grading latérally and.vertieéllyuinto a gooa limestons,
but, within the aresa mapped, is very poorij fossiliferoﬁs,
yielding only some indeterminate gastropod or céphalépod'shells
in the streeam near East Barnle& (008222)., The bed varies from
6 = lﬁ_feet in thickness. |

In the northern part of the area, up to &0 feet of sﬁale
and éanastdne geﬁeraily follow below. the Grindstone Sill,ﬁWhile
in. the south, where sedimenfafion in géneral seems to have heen
greater, 60 feet or more of shale and sandstone intervens.
~ A 3 inch coal occurs 10 Q-;ﬁ feet below the fossiliferqus shale
in Kings Crag (049296) end Cloudlam Beok, in the. Sharnberry Gill -
Euden Beck afea, énd 5'6 inoh coal cropping out some distanoe_
above bho Upper Felltop Limestone in 8outh Grain. Beck pzobably

represents the same horizon,

The Grindstone Sill veries in thiokness f?om 15 - 35 feet
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from we 8% to_easﬁ; generally speaking,.with_;oqa;_exoeptionso
The litholoéy is fairly consjant, bgiggﬂnormally a fins to-
medium grqined, flaggy sandstqngg with a calcareous éement in
places, notably the Pallet Crag area (027226), Quartz grains,
frequently'showing undulose extinetion, and sometimes a slightly
biaxial 1ntorference figure, are the dominant conbtltuents.
Felspar, generally oorroded may 1orm a8 much as 12A of the rock,
Ip is generally micaceous, contalning 3 --4£ oi hydrobiotite
and muscovite nqrmglly, Clay minerai aonfént varies ﬁp tolzo%.
but genéfally constitutes &5 - l5% of the rock, 4 calcite
cement émounting to 50 = 60% of the rock is locally present,

 The Pallet Grag aree is also notable for the development of
goarse grit lenses within.the grit, comparable with those present
on- Bollihope Garrs, Weardals, ( bunham 1948,pl42)¢ The most
1mportant newly recorded feature of the sill, however, is the
widespread developmcnt of a llmesbono, frequently iamped -up.to
5 or 6 feet thick, on top. of the sill. 1t 15 located in plaoces
as far apurt as Lodgegill Sike in Great iggles Hope, and EKings |
Crag, iLuden Beck. _In Buden Bsck one ecourrence is fossiliferous,
The limestdne iﬁ Sharnberry Beck is se@en to have a lenticular
nature;'with fine grained iimesﬁone grgd;ng laterally and
vertically into calcareous and non qaloéreous sandstone.

Beds betweeﬁ the Grindetone Sill and the~Firét_“Mil;stone
Grit" naturally vary in thickness becayse of the tfaﬂsgressive
natufe of the lattgr; In the Pallet Crag = Barq;qy arsa,
however , sedimentation is again thicker, with at least 90 foet
of sediments occurring. 4 merine horizon ogcurs in certain
localities widely spread ovef the area, varying from poorly

fossiliferous shales in Hudeshope Grains, approximately 15 feet
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_ above the Grindstone.Sill,_to-a 2 - 4linches limestone in Pallet
Creg Gill, 80 feet above the 8ill, = 4 9 .inches 'coal ocours

below this horizon in Hudeshope Grains, while a .3 inches ocoal
.oaps 3. feet 6 inches of -fossiliferous shalezin_Dusty Gill, Great
Bggles Hope. A thin micaceocus green sandstonelerops out belqwr
the marine horizon high on the western slopes of EgglestonuBgrg
and Great Eggles Hope, while é similar, though thigker sandstone
is seen in Spurlswood Beck, Redmire Gill; and in Pallet Urag

Gill below the 2 = 4 inches limestons. Its green colour is due
to liberal amounts of bhlorite, in.flakps andgaggregate-masses,
present in the roock. The usefulness of this sanﬁstone as a
_marker horizon is somewhat impeired 53 the occurrence of a
'-similar, though less midaoeous sandstone below the Grindstone Sill
in some localitiss, | In oonjunction with other evidence, however,
it is quite valuable. bunhem, (1948,p.42), in disougsing the
beds above the Grindstone 81ll, states thét “thgy inoelude, above

Harthope, some greenish micacecus sandstones, with a thin coal.™

~

—
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DETAILED STRATIGRAPHY

Beds from the base of the Great leestone to the top of the
"Little Limestone,

Newbiggin drea - Near ths confluence pf'Broperygill Siké and
Howantreegill Sike, 30 feet of blue=grey crystalline limestone
(No.338) crop out, reprusentlng pazb of the Great leustone, the
basal portion being conoealed._' Tha outerop is fault- bounded on
two sides, the north east - south west Broadley Hill South Vein
terminating it on .the north, with a downthrow of 15 feet 0 the
north west (Dunham 1948,p.294), while the northern branch of the

'powerful nozth wost - south east Flushiemere Great Vein outs it
off to the south w1th a north easterly. downthrow of 60 = 100 .feet
(Dunham 1948,p.295) . A band of corals and brachiopods can be .
Seen, but ité poéition within the limestone 1is diffioult.to fix
because of the natﬁre of the outerop.  .The following is the
sucoession recorded ab fMlushie lisre No.z.Mine'(914315) under

half a mile to the south:

e

O RRCC OO CH O et
(4]
B

Little Limestone,
White Hazle.
Flate and grey beds .
High Coal &@ill.
Plate,

Post of sill.
Plate.

Girdle bed.

Coal.

P.Labe.

Low Coal blll.'
Black bed.

Great Limssbons.
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The succession in Rowantreegill Sike differs somewhat from
this, and the situation is further cbmplicated by geps in ths

successgion,. An 8 feet sandstone outerops 19U feet above ths last

gxXposure of the &reat Limest %ﬁq,"
Qmenas kg,

resumably the gap consists of
- 3DEC 1957 -
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shale, thbugh the sandstone may be thicker,‘with driff.obscgring
: the.remaining thickness, 8 feet'separates this sendstone, the
Low Coal Sill, from a second, bthe ﬂigh_coal Sil1l, with an
exposure. of 2 feet of shale. The sandstone is-fine grained,
"buft coloured,'amounting to 14 feet thick, end contains fossil
fragments in the top few feebt. & further gép of 4 feet,
followed by B feet'of flaggy, fine grainsd sandstone, a b ieat'
gap, 12 inches of grey ganister with gauda gelli (No,184), and
a final gap of 12 feet with some fossil shale (§0,185) exposed
oscur below a sandstdne_tﬁought to be the Pattinson Sill. The
Little Limestone is:not seen, to enable definite identification.-
of the various sandétones; If would seem that the White Hazle
is eithner represented by 8 feet of sandst one, or is absent, with
the sandstbne belonging to the lower High Uoel Sill.  The former
view is adopted, because the'High Coal Sill is sesn slswehere
to have a shelly top, as does the lé'feet-séndstone in this
stream section. The Little Limestone odcurs either in ﬁhe 5
feet gap immediately above the 8 fzet sandstone, or in the éap
ébove t he ganistér. "The various recorded mine sections in this
area (sée fig. 3a,pe 74 ) show the limestone directly aﬁove.thé
#hite Hazle, so the former suggestion is probably cofrect, but a
olose.search tfailed to reveal any signs of the limestone,
Comparison of'the stréam section and mine section quoted above,
affords-a good illustration of the variabilitj of the Coal Hills
group. |

Half a mile south of the sike, the Grsat Limestone feature
emerges from fhe thick drift of Fiushiemere to run southhafds
Just below the 1500 feet contour, having been upliftved by the

twin Flushiemere Great Vein. On Bale's allobment the featbure



sﬁlngs throuwh 90° to run eastwar&é fo.ﬁlea Gill. A north east -
gsoubth west vein has been hushed, to form Bale S ﬂush, in the N
Great leestonef lMineralized llmeSuone is eXposed in the upper
part of the hush, The limestone, dippihg east north sast at

uﬁ to 15 or zu , 18 well exposed but ai gocurate mesasurement

of the full section is dliiloult hecause oi the dip, and
intermittent exposure., However, tthﬁumplar Beds are seen Lo be
18 feet thiok, With the limestone below &b least 50 feet thiok
(Nos337) ., Coral bands[ with somg_braohiopoda, abound,-12 such
bands being seen; although this nay got be a gtriotly agcuiate
pipture,'beeause such bands_do not appear to maintgin a coﬁstant
horizon, and'the bands cannot be tracged hprizontally for any
great diétanoe because of intsr}uptions.ih the outorop. The
gsection is remarkably fossiliferoué howsver, eomparing very
favourably with. any other Great Limestone seobtion in this arsa.
Among.the forms that it yields are gigaﬁto - productids, while
one bhand is séen_to gonsist entirely of an sxteusive colony of

: {
Diphyphyllum lategeptatum lcUoy.

Some chert nodules ocour in the shale partings of the Llumbler
Beds, but none wers Seen in the limestone itseli, Thé sheale
partings are also poorly fossiliferous.,

_Above the Great Limsstone, up tg_;ﬁlfeet or 20 feet:of
sendy shales witp-Some thin sandstoﬁeéiibé outorop in the hush,
but no thick sandstone is seen. Abdvé %he hush, however, three
sandgtone features can be oonfldently mappea up to the Elushlemere
Great Vein. lhe two upper sandstones in pertiocular form a
prominent, twin, heart-shaped foaturs, out off by the fault, and
afford a text book example oi the 1nterrupt10n of ieatures by

faulting. No ﬁn sigﬁ\sandstone is exposed but loose blocks of

A g
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fine grained sandétone anQ-medium grained grit aboﬁnd, ~The
lowest fsature is not very p;om;nent, and peters out_near the
hush; this, ooﬁpied with the dearth of sandstone in the hush,
stronély suggesps.that the_Low_Coal S5ill is thinning in this -
direction from Flushie bMere No.2 Mins, possibly dying oqt béfore
reaching Bale's Hush, The two higher sandstons féatures are
the White Hazle being absent to the wouth, .

South 6f B;ea Gill, features formed by the Great Limestone 
and sueoeeding beds render mapping easy, with some excellent
seotions éfforded in Bleak Ley Green Hush, and hushes to the~
'_south east, The full thickness of the limestone is seen, but |
1nterm1ttent exposure does nobt allow of aoourate measurement, g
The character of the limestone is unohanged being of a grey or.
blue =grey colour, generally fine gralned and or1n01ddl wit h
fossll bands, and up to.1l5 feet or 20 feet of Tumbler Beds.
Oigns of mineralization can be seen 1n the hushes,'and The. veins
probably link up with thg.three-féins Seen drossing Bow Lee Deck
north of Heli Cleugh (p. 37 ). | It is tﬁa suceseding strate that
provides the greategt interest,."Two sandstgnes afe seen beldw
Pattinson's $ill, the'f;rst'consisting of 2 feat to 8 feet of
fine graihed sandstong, ﬁhe_sqopnd of up %o 16. feet of medium
grained sandstone{ wifh ;ntervening shales, the whole toialling
up to 65 feet (seg tigs 38, Ds 7h )e .The Little;Limesfbne is
agaiﬁ not seen, but some loose Iimesténe wag found in Bleék Ley
Green.Hush below the Pattinson Sill, The top 2 feet of -the
higher sandstone, the High Coal Sill, ié poorly fossiliferous,

and is fpllowed by some fossiliferous shales (No.335) identiocal

‘in lithology and fauna with those occurring below the Pattinson

"

|-
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8ill in Rowantreeglll Sike, Thug_direet comparison and
. gorrelation can be made, The Low-Cqél §111 thickens from & feet
- 8 feet in 100 yards in a southerly direction and is evidently
making & reappearance after a brief absence in the Blea'Gil; aress
The underlying shales decrease in thickneSS from b6 feet to $ feet,
possibly gﬁg!to gompection. The_Hingcpa} ©¥ill on the other
hend thins from 16 feet to 13 teet in the same distance, and its
feature can be seen to dle out completely to the south east,
The underlying shales thicken from 8 fset to %0 feet. - The
shelly top to the High Coal $ill definitely establishes it as the
same horizon as the seoond s§ndstbne in Rowantreegill Sike to
the north, No sandstone intervenes between this end the fosgil
shale seen in both sect;ons, ao’that the Wﬁite Hazlg 1&_not
developed in the Bleak Ley Green Hush distriect.

A relétively poor feature formed by the Great Limestone runs
south eastwards to Red Grooyes where the beds are disrupted by
the Lodgesike =- lianorgill Vein, which downthrows %o the south.
Exposures in the various hushes in the locality do not reveal-
useful sections of the succeéession begause of the mine and hush
debris, but the Great Limestone, more or less mineralized, iQ
widely eoxposed and can be mepped with confidence, Above the
Great Limestone, the Pattinson $ill affords the only prominené
feature, but relatively good sections_of the Uoal S;lis group
present themselves in the Hed Grooves Hushes, N&rmal variab;lity

is once more evident, but the following succession 1s representa-

tive:
6, = 1Ins.
_Pattinson -8ill., - 20 - -0
 Hine medium grained sandstone. : 15 - 0
Shale and thin sandstones. - 15 = 0

Maggy fine grained sendstone, _ S =
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- : s = Ins,
Sandy shale and shaly sandstones., 10 - .0~
Grey, fine grained: ganister. o 12 - 0

~“Bhales, R 8

Great Limestone. _ (Approximately) 60-

The Low Coal Sill is represented bt e 12 feel ganister, but
the ideﬂtitn'of-the remaining sendstones is not clear.  The |
Pattinsen will nresents no problem, as its feature definitely
links the bleak Ley ureen ﬁush and Red urooves hushes sections.
Whe ther the High Coal bill lb represented by the 5 ieet sandstons
or by the 15 feet sandstons is not certain, I1f the former, then
the higher 15 feet sandstone rebresents the reappearance'ef the
ihite Hazle, which is absent'to the north westb, Unfortunetely
' no foseil gandstone can be detsoted at Red Groovee-to definitely
ogtablish the-identity of tne respective Sandstones. Tne Hign
Coal 8ill feature can be seen to die?ent towar&s Red Grooves, so
that the 3 feet sandstone mey represent this horizon. bn the
whole it seems best to aocept thlo view and regard the 15 feet
sand3tone as the White Hazle, but tlere is no definite evxdence
to support either. VlBWn _

oouth of the Lodgesike - Manorgill Vein, the Great Limestone
feature rgappears through the driit and With numerous 11mestone
exposures, can be foliqwed around to the Miry Lene - Hardberry
Hill Vein, Steble Green Quarry affords a fair seotion of the
limestone (No,102) 35 feet of blue-grey limestonse being exposed.
The top 6 feet can be assigned to the Tumbler Beds, with the
underlying 15 feet centaining bends of corels and brachiopods
. which are not always parailel.to the bedding; Ihe lower 14 fee?t

to 15 feet of the eXposed limestone is largely unfossiliferous.
’ T

The base of the limestone is ccncealeds Above ths Great Limestone,

e eqmemt— o —
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* which dips at 2° or 4° to the east in this locelity, exposurés .

are very poor. Some rather qonfusedlfeatufes can be aliboated

to the Coal $ills, while two largely overgrown quarries north

of High Urags (919286 end 920285) afford exposures of b feet of
sandy blaok_shales @ipping sast south gast_at 30, and of eurisnt-
bedded fine grained flaggy sandstone (No,57) (probably the Low

Coal 8ill) dipping south east at 3% to 4°, respeetlvely. ' >

South eastwaxds from the M1ry Lane Eault the Great le.easl‘aone“r

(downthrown to the south east) forms a well-defined feature, with
limestone sears, running through Ravelin Gill and forming Bei;

idge, the feature and outorops finally-disappearing beneatb drify

approx1mately 400 yards south aast of Cat Gill (949262), A 7 pastds

gorge cut- through the Greet Limestone along havelln Voin re#aals

only 60 feet of the limestone Whlch is minerallded in places.

The limestone (No.&?l) is normally grey, ilne grained and

orinoidal, W1th the besal 1 foot being sandJ. The veln, running

in a north easterly direction, downthrows 6 feet to the north

weSt.. The top of the limestone is not revealed, but above the

gorge, in Brokerbglll blKB east of Ravelin Shop (925274), a good

sectlon of the Coal Sills is exposed.
’ . l“t 0 1n56

Fine grained buff sandstone.

Sandy buff shales and sandstones.

Sandy black shale.

Ganist S g

fine grained buff sandstone.

Sandy black shale,

Poor coal.

Sandy micaceous shales and sandstonss.

Fine grained, flaggy micaceous buff sandstona.

Sandy black shaleo

Fine grained flaggy mlcdceous buii Sandstone
with black shale paxtlng.
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The lowest sandstone muSt be regarded as rspresenting yhe'

Tiren
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Low Coal $5ill, or part of it. No Little Limestone 1s seen in

situ to delimit the Coal Sills group, but same highly siligeous,
shaly fossiliferous limestone (Nq,gﬁ?) was found on an old tip
from a levél above the upper 4 feet sandstone, indicating that
‘the limestone is present above the sandstone, although it is not
seen in outerops On this basis, thef4 feet sendstone, is
pegarded as représenting the White Hazle, The identity of the
remaining saﬁdstones is not eértain, and qnfoftunately no fossil
sandstqne ls smaeen, The 3 feet EIineh ganister may be of some
aignificange in this :espeqt however, and it'seemsfpreferable to
regard the 10 feet sgndstone and overlying ganister as
representing the High Coal $ill, rather than the underlying 4
feet sandstone. The latte; mey - be merély_an upper leaf of the
Low Coal Sill, or a lentiocular Sandstqnq, development., The:
3 igch cogl is thse first Suriqee outerop Qf gnb eqal in the Coal
S5ills so far met-with, and is undoubtedly equivalent to the.
6 ingh coal recorded at Flushie More No.& Mine, 13 fest above the
Low Coal Sill, This would seem to lend weight to the suggestion
that the High Coal 81ill is represented by the thick sandatone in
Brokersgill Sike, | |
The Coal Sills, as a groﬁp, form & prominent north west =-
south east feabure above the Great Limestone from High Ravélin

House (923278), to Middle Side, where bLhe arift'sweeps up from

below Bell lidge to form & thick blanket on Tlnkler 8 Allotment.
'In Cat Gill, the Low Coal 8ill is expOSGd as a flne gxalned
sandstone dipping south east at 8° over some ‘black ahalese
North of Ravelin bhop, Ravelin. Vein (down 6 feelb north west

Dunham 1948,p.302), Ravelin 0ld Vein (down 14 feet south east,

Dunhem 1948,p.302), a northern brench of the latter (down 21 feet
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séuth east, Dunham p,.302), and the Miry Lene - Hardberry Hill
Vein (changing throw to .2l feset to 25 feet down'dn north vest,
Dunhem,p.302) all run in a_noxth:east~- wouth weSt.direction
presenting a confused run 6f features, but the Coal Sills fealure
apéears to.be singularly wnaffected by_aLl bﬁt the Miry Lene |
fault, In this céngectidﬂ however, the Raﬁelin Qld Veing appear
to die out before reaching ﬁhe Great Limsstone, 86 that thé-
.throw in the Cosal S;lls where fhey outcrop iﬁiprobab;y t00 .small
to méke,any vigible iﬁpressioﬁ on the feature. '.In.the case of
-~ the Ravelin Vein, the throw of 6 faef to the north west again
makes no visible:impression on the Uoal Siils, while an owrlying
sandstone featuré} probably_tha;Pattinson'Sill; is Thrown out
of line, |

Compared -with sections to the north, the Coal Sills present
a more confused plcture, with an extra sandstone and less well=-
defined sandstone horizons. Thick drift over Tinkler's
Allotment obscures the Grg%% Limestone = Coal 3iils section_qver
Middie Side, and the weétern side of Hudes Hopse below Coldberry,
so that it is to the eastern side of Hudes Hope that we must
look for further surface ihformation;_

Hudes Hope = iﬁ Snaisgill Sike the stream cuts down through -
B9 feet of limestone (Nos. 6, and 74) forming an impressive
rocky gorge. Detalls of the Great Limestone can be seen in-ﬁhe
app:opriate'sgction in figure 2 ( po 74 :). -Roek debris largsly
. eovers the acoessible sections-so that:aecurate meaSuring of t he
Tumbler Beds is diffioult, but they eappear to be jusflover 9 feest
thick, The limestone is typiocally blue-grey, fine grained, and
orinoidal in places, containing -2 thick eoral =~ brachiopod bands

which are nod paréllel to the bsdding, and which tend to converge

e e g = et
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to the south west of the section, The _upper .16 inches thiock
‘band appears to oconsist exclusively of zolled ollslophyllid

corals, while the lower 20 inches band conteins both corasls and

latissimoid productids, with the latter Illghtly in the ascendancya

Immediately west of the old 11mebtone quarries on the
eastern bank (962267), High Dyke Vein, downthrowing 7 feet to the
east, further south’ (Dunham 1948,p. 307), orosses ‘the stream
causing the steep 20° dips in the Tuft previously ment ionsad
(pe 5% ), and revealing a zone of up to 70 feet of limonitized
limestone (Dunham, 1948,p.307), The vein is split into two
branches, the northern brench of which rapidly peters out, while
the soufherly branch probably continues north_westwards to meet
the Aukside Vein near the mouth of How Gili, An old level

(950268) was driven south south east into the southern side of

the valley to work the ﬂigh_Dyke and Hoim Head Veins (Dunham 1948,

P.307)., Southwards ffom Snaiegili a feature snables one to map .

the limestone confidently for 170 yardsrbefore_it diSappeare

beneath drift.

Upstream, and in the banks of Snaeisgill Sike above the.Great

Limeetone, good seations of the Geal S8ills are availéblel(ﬁig; 3
Pe 74 ) The Low Coal Bill is revsaled as & limonite-eteined;'
medium to coarse grained, grey-buff grit, from 4 to 8 feet thick.,
4 foot to 5 feot of sendy black shele, with some thin grit ribe
separate this from the High Coal S$ill, which is a fine grained,
mioeceous, limonite-stained; grey.grit, of 4 feet fhiokhesa.

4 third, 11 feet 6 inches, largely messive (but shaly in pleces)
grey,_micaceous ganistzégé}sandetoﬁe (No,7) probably represents

the White Hazle. [No sign of the Little Limestone is seen,

although Carruthers (1938) records a 6 feet limestons, which he
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identified as the Little Limestonse, "10 fathoms above the top

of the Great Limestone", The Jrag iimestone, 5 feet 6 incles

thick,: appears upstreaﬁ (956270), roughly 60 feet to 79 feet
above the Great Limestone, but Uarrufhers reports the Cragl_
Limestone as measgring-only.Q inches in Spaisgill, with & feet

to 6 feet of "lime-plate" approximately 15 feet above (? the  '
upfeulted Orag Limestone). 1t appears. Ghat Carruthers has _
misidenﬁified.this limestons, whose ldentity is confirmed by the
overlying Khucton Shell Beds, A road brldge over bnalsglll _
(954269) mey possibly conceel an outcrop of the letle Limestone
< it would form a good foundation for the bridge which would
otherwise aeem to be built'on shales, whioch outorop a few yards

above and below the brldge. Thls, of course, 1sfh1ghly

conaectural 'however.

Northwards from Snaisgxll the suceession is masked beneath
drift until we reach two hollows east of Skears Limekiln, The
Great Limestane outorops in both of them, while the northern
hollow lies in line with the Aukeide Vein, an old lead level-
tostifying to its pigsance. " A little to the north, Skears
Quarry reveals 44 feet 4 inches.of limesfone, the top 24 feet of
limestone end shale partings representing the Tumbler Beds,.

Five fossil bands conteining corals and brachiopbds oochi, ong in
the lbwer post of the Tumblgr Beds, the remainder in the top
10 feet of the solid limeafone. The top band appsars to

contain only oorals, the lowsst band only brachiopods, while the

remaining bands contain both, with corals predominant, Above
the limestone, 14 feet 6 inches of shale with thin sandstones,
and a 20 inch ganister ocapped by & & inch coal occurs. This

coal may be equivalent to that met with in Brokersgill Sike,
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above the_Low Coal Sillf' If this be the case, then the Low Coal
Sill isﬁgepreséntea by a 20 inech genister.

Thé-dfeat Limestone cean be traced accurately upstream on
the left bank, fhrough numerous outerops, unt;l Low Skears Mine, -
where the north west = gouth east Hall's Vein throws itwdown
60 feet to the norths The base of thé.limestone on the north,
can be seen lying against the shaly sendstons representing the
Quarry Hazle at this point, south of the fault, Nq sign&'of
mineralization can be seen at the surface. For a distance of
270 yerds upstream, Hudeshope Beck runs through a steepséided, |
rooky, meandering gorge, cut through the full thickness of the
Great Limestone, with the valley opening out at either end,

The northern end of the gorge is likewise fault-bounded, this

- %ime throwing down %to-the south 10 feet to 15 foot. ﬁipé in the
gorge are easterly and up to 5°,lbut midway between the faults,

a Shallow south=-faging monocline brings“the base of the Great

_ Limestdne déﬁnwtar and below, streamalével for approximately
BOIyards, giving'thé outerop a distorted "H" Shape in plan view.
Excéilent sections of the Gregt LimestoneAa;e afforded,
particularly in the old quarry north of Hall's Véin.(fig.aj,

Pe Th ), There, seotions show 1gck'of peréistenee in hoiizon
of the numerous fossil-hands. Up to 60 feet of liméstone ooours{
with the top 26 feet or moxe, pelonging to the Tumblexr Beds in
the Quarry. Insqfficient exXposure in the.stream banks renders
full end acocurate measurement of the Tumbler Beds impossible.

In the quérry, 10 feet of shale are capped by a b feet medium
grained, miéaceous sandstone,'represehting the Low Coal S5ill, or

part of it., No coal is seen. The quarry is terminated on the

north by a small east - west fault throwing down a few fest %o
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the north, \

North of the gorgs, the Great Limdétone can be traqed
northwards to'a hush cut along the line of Skeers Old Vein, -
throwing 10 feet to 15 feeﬁ down to the south, Dips of 5° east
were recorded in this hush, The limestone is mineralized, with

limonite-stained, corystalline limestone well in evidence,

‘Northwards from here to Lodge Sike Farm (949293), exposure of the

limestone is largely econfined to the network of hushes, including
Hulexgill Sike, Marlbeck Gutter, and the %ﬁshes to the north of
this cut along the east north sast Marlbeokl“B“ YEin"which
downthrows 24 feet (Dunham,p.306). - 4n east“-'w;st vein runs in
the lower reamches of Marlbeck’Gu£ter, opposiﬁe Marlbeok Mine,
and;has been worked, together with the other wveins, by an old
level (950287)., -'In the intervening oountfy between the hushes,
drift ohscurés most of the solid geology.

The most useful seobion of the Coal ¥ills ocours in the
hush along Skears 0ld Vein., ' 4 feet of black shale separate the
Great Limestone (of}wﬁich 15 feet is exposed), from the Low Coal
9ill, represéﬁte& by 8 feeﬁtdf fine to medium grained sandstone.
The High Coal ®ill fo;lows 3 feet to 4 feet of shale, and
consiéts_of 7 feét of fine graineq sandstone, followed by a gep
of 15 feet and a 10 feet sandstone probably the iWhite Hazle,

No sign of ﬁhe Little Limestone_dccufs, but a gap of 50 feet is
followéd by 4 feet 6 inches of flaggy end shaly micaceous sand-=
gtone and-a 2-inch fireclay bélow the Crag Limsstone. _

In the nush north of Marlbeck Gutter, a gap of up to 46 feet
follows the Great Limestone, qf Which 26 feet of.liméstone,
minerélized.in places, is expoged. Affer the gap, genister,

ganistroid sandstones, shales, and a 2 inch coal are seen bslow

7
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the Crag Limestone. The Little Limestone is pﬂce more not

exposed, but the 40 feet gep seems just sufficient to house an

......

attenuated Coal Sills group.

On the west‘bank of Hudgshope Beok, thick &riﬁt masks all
the sOli@ geology axgept fpr_a_small limestone sXposure negr.the
top of the Great Limestone in Clubgill Sike (947280), the Great
- Limestone in Skears_Scars, and certain exposureslip How Gille
Here, a total of upwards of 60 feet of the Great Limestone is
revealed, though precise measurpment bf detgiis eoneerningfthe
Tumbler Beds, fossil-horizona,,gte., is ndt'possible; Dips of
15° éast gouth east, and 15°=- 200 south east, have been rsgorded
near the confluence of How Gill end Greenwell Sike (9442711
indioéting.a disturpanoe in the immediate vicinipy? though whether
it is faulting or éimple folding is not clear, 'Upstream, near,
the confluence of How Gill with a small tributary, b feet of
alternating shale and sendstone with a 3.ineh_coal,.a;e exposed,
10 feet above the Great Limestone. Above these bgds, a lQ'feet
fine to medium grainsd, buff, micacebus sandstone occurs,
&ollpwed by 15 feet of aan&y, miaacGQQS'shales with two thin
micageous sandstones of 2 feet and. 4 feet, capped by 8 feet of
sandstone (Né.ﬁ). The sandstone is flaggy. and ﬁieaceoﬁ&, the

6id’end containing small limonite

top 18 inches being ganistr
patches which probably represent fOSSi; fragments, This sﬁggests
that the sandstone represents the High Coal %ill, with the Low.
Coal Sill being represented by the 10 feet sandstonetbelow.' it
this be’so,-then the 5~ineh_coal comes below the Low Coal ®2ill,
and it would seem best to regard the 3-ineh coal at Skears

Quarry as ocoupying a similar position, alternatively it may

be regarded as ocourring above the Low Coal 5ill (possibly
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oocurzlng in the 10 feet gap above the Great leestone) with
the overlying sandstones represenblng the ngh Coal Sill and.
White Hazle respectively. ~The nature of the top 18 inches of
the highest sandstone encourages one to -regerd it as the High
Coal Sill however, DLrift obscures the higher strata.

Mine records from various shaiﬁﬁfuin the Herdberry Hill area
throw 1ight on the Coal 8ills development to the west., Thus in
the Westmost Skears Mine in Vein D (fige 3aps T4 ) & 7 feet
Little leesbone overlieg an 8l fbet 6 .inches sandstone reprehent-
ing the Low Coal 9ill, High Goal 8ill, end the White -Hazle,
separated from a 66 -feet Great. Limestone by. 9 -feet of shale,

This prosents a vastly differenﬁ pilceture frbm_the exposurés in
Hudes Hope; and the Néwbiggip arcas Moving in. a norsh north
westerly_diréotidn we get the followiﬁg figures : Skears-Mine in
Vein E,_ll feet 9 inoheé'pf shalé oépped by a 24 fégt 9 inches
Low Coal Sill, 2 feet 6 inches shals and a 39 feet:9 inéhss High
Coal S1ill beneath 39 feet of drift, possibly situeted -slightly
westward of the "washout" mentioned by Dunhem (1948,§. 29 ),
Skears Mine in Vein I woald appear to be situated within the
washout, with a 6 feet Little Limestﬁne capping 79 feet of sand;
stone representing both Coal Sills and the White Hazle, with 6

feet of shale above a 66 feet Great Limestone, In Skears Great

" Rise, the Little Limestone is 10 feet thick and caps a White

Hazle only € feet thick, 8 feet of shale underlie this, with
a 10 féet sandstone, represenﬁing the High Coal 2ill, above RO
feet of shale, and_the Low Coal Sill and shale totalling 2Q feet,
The Great Limestone amounts to 70 feet thick. Skears Great Rise

would also eppear to be on the western:flanks of the weshout.

Finally at Coldberry and Lodge Sike, the Little Limestons is
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5 feet thiock and caps a combined White-Hazle/ﬁ;gh Uoal 8#ill

totalling 8 feet and 38 feet respectively, (ﬁo.shale parting is
recorde@).'. 8 feet of shale overlies a 16 feet thick Low Coal
9ill, with 3 feet of shale separaping the latter from a BO feet
Great Limestbne. Where exaetly this section iﬁ-taken from is
‘-not elear, but Lodgesike Mine seems most likely, ﬁith the section
gituated near the eastern edge of the washout channsel.' To the
west, in the Newbiggin area, no cdmparable sendstone development
| ogcurs, and each of the three sandstones is seen to thin or die
out completély in plaoes,‘_ To the easﬁ,_;n Hu@es Hope, the
sandstong development is agein seen to.be poor in cpmparison;
the "washout channel" appearg, therefore to ;un in a roughly
nortﬁ'e south diredtion between these two areas, although ﬁhe
details of the path it follows are obsoure, (ses pp}'79;80).
.The Lodgesike = Maporgill Vein is exposed in Longmire's
Gutter 1500 feet north north east of the_junction with HudéshOpe
Beok, It brings the Greét Limestone, 6n the north, in contact
with sheles and sendstones which Dunham (1948,p.301) suggests
might be near the horizon of the Little Limestone.-. No
mineralization is seen, North.of,the feult, the Great Limestone,
coarsely orystalline (No.68),: dips north west at 10° below
'_interbeddéd shales'and saﬁdstoues. Erog herg'it can be traced
through the-medium of shake holes end as/prominent fsaturs, to
Raekﬁtgill Sike, the base of the feature maintéining a oonstant
horizon onltge 1,250 feet contour, Upstream from'here, good
exposurBS'fagilitatg_easy mapping of the limestone.until the
base orosses the beak 140 yards north of the mouth of-Goving

Sike (937305), ‘The limestone forms the floor of the beck for

fjust over 340 yards to the north, Down the right bank of the
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stream, the_iimestoné is even better exposed, forming the
continuous Newberry Scar ior'oﬁer 900 yards downstream. . Beyqng
this a prominent feature runslfbr almost 200 yards to the south
before drift obscures the solid geology, end the Great Limestone
is lost sight of until exposures in some hushe§ north of ?he
Lodgesike'- lManorgill Vein, The full thickness of the limestone
. oaﬁnot be-measured in these scar eprsufea, hut an estimated
66 feet occufs. The limeétone is of a normal blue-grey,'fine
grained nature, with fossil baﬁds, and with 30 foeb of iimestoné
end shale partings belonging to- the Tumbler Beds, the lLatter
being fully eprsed in Parkin Hush (937303),

Parkin Hush, up to 400 or 500 feet-squth of Coving Sike;
has beén out along the line of an east - west vein downthrbwing
12 feet south. The unproduétive'Racketgill Vein has also been
hushed on the left bank of Hudes Hope in the.I{aokétgill Hushes.
Parkin Hush gives‘a good section of the beds overlying the Gregt.

- Limestone: .
't ,

= Ing,

Poorly fossiliferous buff fine gralnad :

gand stone, 5 = 0 9
'Black oarbonaceous shale. .1l - 0 :
Pine grained ganistrgld sandstons,

fossiliferous at 'the top. = 10 - 0

Black shsale. . 18 - 0
Ganister, T : 4 - B
fine greined black shale with plants. 7 - 0
Mine grained sandstons, - & - 2 -
Shale with plants. 11 - 0
Tumbler Beds, - : 0 = 0

1t is not clear which sandstone may represent the Low Coal
Sill, the 2 feet 2 inches Sendstone, or the 4 feet 6 inches |
ganister, but the 10 feet génistfoid sandstone with some
fragmentary fossils at the fop probebly represents the High (Coal

$ill., The highest sandstone, is also poorly fossiliferous and

e e e e e =




118,

confuses the issue slighﬁly. There is 1itt¥9 doubt that it
- represents the-White Hazle however, an_assumpéionlthat,%s
strengthened by the presence of loose blocks of haematite

stained limestone up tp ) feét thiok_di#gctly abpve the sa@dstone;
which probgbly répfesent ths Little Limestons,

Upstreem the Coal Sills group is well exposed in two

Waterfalls:
.- Ins,
Masgsive, sandy, medium gralned grey .
limestone, 4 - &
Pine grained, flaggy, buff sandstone. 20 = O
Sandy shale.. & - 6.
Sandstons, ' O = 12
- 9ilty, limonite- stalned black : e
shale, 10 fto to .. 18 = 0
Micagceous sandstone, shaly in places. ' 80 - = . 0
G‘&pc ) . & £, or . 4 = 0
Great Limestone, ' ( approximately) 60 =- ©

This presents a very different pioture from that in Parkin
Hush , and is evidently situated neaier to & washout channel,
Only two sandstones ocour between Ghe éreat and Little Limegtbnes.
The-iow Coal 8ill has thickened counsiderably in a distance of
750 yards; with'a Secopd thick sandstone coming in gpprg;imataly
- 156 faet above e .'Whether-this represents the White'Hézle, 6r fhe
combined White Ha&le/ﬂlgh uoal 231ill is diiflcult to say, One
is left with four altgrnahives. '

1) The loéwer sandsténe represents both Coal Sills;witﬁ the
upper one representing the White Hazle. :

2) The upper sandstone represents both the High Uoal $ill
and White Hazle.

3) The High Coal Sill is represented by 1 feet of sendstone,
or is abgent. )

4) The White Hazle is absent.

=In previous sections with thick sandstone developments, the

uppermost of two thick sandstone, has been regarded as
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representing the combined White Hazle 'end. High Céal 8ills, and
it seems more consistent td_adopt'thi& praétiqe hare, Thé one
undisputable'féot, is that the whole seotion represents. the
Coal Sills.group, as proved by the.p;eSehae of the Little Lime=
stone, The latter is a 4 feet 6 ineches thiok medium grained,
éandy, buff grey limesbtone with some orinoid debris (No,171). |

A Bump_sectioh in the Manorgill North Vein glves sane

useful ihformation'ponderning developments to the east of ﬁudes

Hope: , .
. . - .E‘b '] - InS.
Little Limestone, . ' . & = 6
White Hazle. - , : 28 - 6
Shale .. , - _ - 6 - 7
High Coal ®Bill. _ ' 8L = 9
Shale. ' ’ ~ b - 4
Low Cosl Sill. . , 195 - 7
Yhale. 7 -« 10
‘Great Limestons. 57 - 6

.The three Coal 5ill sandstones are reasonably well developed,

better so than on the eastern flanks of Hudes Hope, and may
possibly ocour near yot another "washout™ chennsel, but of course
there is insufficient evidgnce-t; juétifg.stating thet this is
€0, -Dunham (1948,p.38) figures é Coal Sills "weshout"! extending
east north east < west south west from GOrnishFHush toncoldbér:y;_
The secotions f:om Parkin_Hush anq thg.beqk strongly suggest é
~roughly north - south direction for sudh.a "washout", This
Menorgill development might represent an in&ependen% "washout ",
which may link up with the'one in Hudeshope Beck, lea&ing theﬁ
Coldbérry development as a separate one ruﬁning in a more north

westerly direction, between Flushlemere and Hudeshope Beck,

Country east of Hudes Hope =~ idast of Hudes Hope;_drift

obsoures the Greet Limestone from High Dike (950262) to Sun Bank
(970252), a distance of approximately 13 miles, except for a

POOr ©XpOBuUre ot limestone 200 yards west of Stenhope Gate Farm
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(955257), end a feai;ure s.tretohin_g for 260 yards south of.the
farm, A prominént feature formed. by the Coal Sills.runs from
High Beverley (9563259), to a point below Zaet Thatoh Lee (963256),
the base of which has been taken as marking +the tdp of the Great
Limestone. Prom a conjectured height of approximately 960 fegt
OeDs at High Dike, immediately south of Holm Head Vein,.the base
of the limsstone descends to 800 fbe£ 0,D, at Sun Bank, where
poor eXxposures reveal a.light-grey.orindi&al liﬁestone (No.235),
Large blocks of limestoune in Howgill Sike and the strsam to the
west , p01nt to bhe proxlmlty of the limsstone, altnough lt is
not seen in 31tu. % ome lOObe bloocks in Intake Sike above the
800 feet centour suggest 1t$ presenoe nearby, althoubh drlft
once more blankebb any in situ limeslone.

An old shaft wes sunk north of High Beverley %o work c;al,
but the Beem is not exposed at the surfece. At Urage (954262),
an old quarry.reveals-at loast 18 feet of massive éoaisé-gfained
oream grit (No.8), wrbﬁ pieceé of loose shelly saﬁdstone'in the
-rubble and soil on top of the grit, the beds diﬁping éast nofth
east at 8 . A ieature, w1th ‘another oldigriﬁ quarry, runs
northwards to the High Dike Vein. This feature also runs
promihently east south'eéstwards ag far as Stotley-ﬂall, with
good grit exposures in old quarries south east of Orégs (965261),
north and north east of Gill Harn (957269), in a stream north of
Wost Thateh Lee (961257), and in Howgill $ike, where 18 feet of
nagsive buff grit (No,25) dips east south sast at 8° to 10° over
grey éilty shales;‘ finally, if is8 exposed in an old quar}y
(9718565) at 10 feeﬁ df mnassive, ocoarse- gralned grlt w1th £0 me

shale partlngs and capped by 20 inches of ganstr01d bandSuone Xa

and a 2 feet fine to medium grained fossil bandstone (Spirifer

[P
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Qng;ggﬁué gpe (J. Sow.)) dipping éouth gast at 200.’ The
question arises as to which sandstone it is, The Primary
Surveyors mapped it as . the Firestone $ill, with the fossil sand=- .
stone preswnably representing a sandy facies of the drag Lime- R
stone, No oorreaponding ganday faaieé has heen located elsewheré
in the arsa,;. and as barruthars points. out tha Eirestome is not

/ w:ﬂk ;‘f §r DA L\n [IYELE

present in Snaisgill, z of a mile north of che eXposurﬂ north of >§,
Crags.‘ A fossil sendstone has been located on top of the.High:
Coal H5ill in manJ 1nsbanccs, and ‘on this basis. it would geel
appropriats to eorrelate this, grxb with the High Coal Sill, which
is represented by a 4 feot grey sanastone in Dﬂ&lugll; Sike, .

Beléw this grit, in a stream running. into Intake Sike, 5 foel
of poorly fossiliferous black shale with some brachiopods
(chonetes cfs hacfdrenqis)are exposed, and, closely above the
éonjectured position of the Great Limestone, some thin grey g:its
and sandy grey shales, This'poor'marine horizon has not been
met with before in this area,

A north north west - south south east fault, downthrowing

approximately 150 feet to 200 feet to the east has been mapped

sast of the grit gquarry near Stotlay Hall, The high dip of 20
feet in the grit in itself suggeéts movement (& dip of 180 north
is seen in some sandstone above the Iron Post Limestone in -Intake !
$ike, near the conjectured position of the faqit). it Whistle
Crag, 30 yards south east of the quairy, 1¢ feet of coérsé,.pebbly
ourrent bedded grit (No,91) outorop, aund were identified by the

Primary Surveyors.as the Fifestone ©ill, and = continuation of

the grit in that quarry, Closer examination of the Whistle Crag

Grit (whiech is apparently horizontel) resveels that it is

1itholdgieally_different,_being pebbly, distinetly current-bedded
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and lesg.compact,- Moreéyer the.fossi; gandstone is missing,
_although.thié could be explained by simple nen=-exposure. This
grit, however, can qonfidently-be mepped across Hoggerthwaite
%o Bell Sike and thence linked up with the.High Grit Sill in -
Egglesfqh Burn. |

Below Whistle J{rag, a feature strewn with very largi blocks
of coarse grit can be traced south eastwards, wiygigh situ) grit
outoropif to noggerthwalte Quarry (é%g648)¢ It is, of Eburse,
the Low Grit Sill, and at the quarry is visibly ﬁpthrown
approx1mately 10 feet to the south by an east - west fault: N
ooccupied by & member of the Oleveland Dyks system, Thence: the
grit can be txaoed to Epglaston Burn. |

Approx1mately 150 feet below the Low Grlt Sill at logger-
thwaite, and south of the fault, the Great-Limestone has been
quarriéd_in Red Boar Qua:ry_(976246), now largely oVergrown; but
gtill revealing up to 30 feet or more of the';imestone (No.78),
with some coral bands, It is readil& linked with an old lime-
stone quarry 160 yardé to the north ﬁest and some limgstone
optcrops which extend for 70 yards_up to the east - west fault
which brings down a 6 feet massive grii, probably one of the (oal
$ills, to the same lavel, North-weétwards from ked Soar Quarry
to the sast - west fault, the Great leestone has maintained a .
fairly constant level, on or Ju&t below ths 700 feet contour.
The Prlmarylburveyors had simply llnked:up the Great Limestone
here with the Sun Bank exposures, ;nvoking only a fairly high dip.
The'east - west fault is in diréet line with the cqnjectured
east - west fault letting down the Great Limestone outlier at

Leky Hill to the west (see pPe. MS—G);where 25 feet of limestone

with some fossil bands dip north east at 18°, The fault here
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involves a downthrow of.bétwéen I?Qifeet and 200 feet: to the .
south, 1, as-is highly probabl;,.fhese faults are one and the
same , thén-theng hag been a féirly rapid change of throw. ‘This ,
however, is easily expiéined by the -Intake S;kg Fault, the
easteriy dowﬁthrow of whioh would simply account for this change
1n throw of bhe east --west fault.

100 yards south of Ked Scar Quarry, the b foet thiock Tuft
which dips east South east below the quarry, 15_Seen to dip
steeply south west_at 28° 1n the -bed of the Tees. This may mean
that the north north west = eaét g.outh east fault continues
beyond.the eaét - west fault, passing nearby,'but.apart from this
there is no evidence, becgause of the:-.alluvial covering.,

. Drift end alluvium conceal the solid geology acpross _ Eﬂ;
hgglesburn, but in mggleston Bunn, for a distence of 370 yards
above, and 100 yards below Zgglesburn Bridge (989240), the top
10 < 15 feet of the Great Limes tone is exposed in the sitream.
100 yards beldw the bridge, the limestone, blus=-grey, crystalliné;
and velned with oalclte, appeazs to dlp north norih west at ?QC: s
Unless this is landslip matellal, whlch geems highly unlikely bht o
cannot have slipped far !ymay) the high dip suggests the
proximity of a fault, bubt its position and direction cannot-be
agcertained with any certainty, end in view of the posslbility of
landslip,.has not been meppeds

Upstream, the limestone crops out frsquently, and approxim-
ately'léo yards east south east of Bog House‘(991244); 6 fest of
messive, orystalline limestone with oorals, dips north east at

10° below some sendy micaceous shales and sandstones. 4 good

suogcession up teo and inocluding the Little Limestone is seen

between this point end the footbridge €00 yards south of Blackton
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_ Bridge (989249);
. . Ins,
Silty grey shale, &
Sandy, miocaceous famped limestone, ' 1
,Sandy, micaceous, limonite stained grey shales . &
Sandy, shaly, limonite-&talned limestone
grading laterally into sandstone, 0
Sandy shale and shaly sandstones, 2
‘Possiliferous, femped sandstone.. 1 inch to 0
Ganistroid sandstone, %
2
2
]

9ilty shale.
Ganlstrqgg sandstone.
Gap.

Grey micaoeous shale. 1l
Eine-gralned .flaggy, rlpple-marked sandstone, - 4.
Sandy miocaceous shale.

COCOrmrOHO® ©OmO

The identity of the various sendstones is s omewhat obsoure.
The 18 inoh femped limestone mey be the Little Limestone, The
4 feet sandstone grades up into the 1 foot thiok micaceous shale,
whien in turn passes up into the 13 feet Sandstone, 80 these
night feasibly be grouped together es the Low Cosl $ill, The ¥
18 inches ganistro{@ sendstone ocapped by bhe thin fossil sendstone
(No,.85) may represent the High Coal 8111, but these eupposit;on
cannot be definitely proved, Alternatively, ths 4 ieet end 13
feet sandstones nay be regarded as the Low and'High Coal Sills
respectively. - |

The finel exposure of these beds in Teesdale is met with in
Stobg:een Sike near Town Head (003238), the interveniné connt;y
being drift covered, The beds oceur as & faulted inlier between

the two branches of'the Eggleston Feﬁlt._ The Great leestone is ik {mﬁ

s

not seen though its conaeotural position lies south of the “road Kj;»b}
at Town Head. . The Little Limestone however is exposed as 7 feet -
of limestone, muddy and fine grained at the top, end becoming

goarser grained and sandy'towards the base (No.263)e Below, 8

feet of silty, micaceous shale overlie a 4 feet grey, fine to

medium grained, poorly fossiliferous ganister (no.262) dipping
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north at- 26° into the east north easf - west south west Northern
hggleston Faulf,‘which is further Split into two branches
approximaﬁély 240 yards"to”?he sagh, This poorly fossiliferous
ganister may be eéuivalent %o the ganister with a richly
fossiiiferous sandstone capping in-Egéieston'Burn. b feet'of
sandy, micacéous; grey shéle are exposed below.

Lunedale - Immedlately south of the ©6ill ao?{xg northenn i
arm of the Deesdale Fault, the upthrown Gre;;lemsstone is well
exposed in Banklands Quarry (971230), extendlng on boLh sides of
Bail Hill Road ior a tobal dlstanoe of 4860 yards. lbetails of
the succession are provided in flg,2, Pe T4 & The base is
- not-seen, but 20 feet of limestone with thin sheale partings ars
assigned to the Tumbler Beds, overlying up to 40 feet of limestone v
A coral-brachiopod bend varying from 3 feet to 4 feet 6 inches
thick, is situated approximately.l4.feet below fhe Tgmbler'Be&s¢
The Iimestone,.whioh is grey or blueagrey-and_generally
crinoidal, dips almosf due south at 11° to 140 into the Stainmore
Syndiine; At the eastern end of the quarry, & smell north east-
south west fault throws up the limestons 6 feet to the east,
against 7 feet of biack silty shale which cap the limestone on
the west, West of the quarzy the bounderies of the limestone
are conjeotural-beneath the drift cover, bﬁt two small quérries-
north west of Banklands Quarry, and a-shake=hole 100 yards south
east of Stoophill House (961230), serve as checks on its position.
Almos®d immgdiately west of this shake hole, a west north west =
east south east fault, downthrowihg té the north east has been
mappod .. An old quafry (958228) shows the base of the Grest
Limestone.6verlying the Tuft, dipping south east, at -a height of

over 1000¢fty, in a drumlin-sheped feature whioh itself dips
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eastwar@é to disappear bsneeth the drift aé Greenrigg Lane, near |
the shake hole. In_conjunetion with evidence afforéed_by the
Grit Sills to the south'east, faulting seems the. bedt explanation

' of these facts in preference to a fairly steep-dbwnfél¢. |
Consideration of respective levels of the limestoue has led to
thg mapping of a sonjeatural north - south_féult downthrowing _
west, 60 yards west of the bld quarry mentioned'abo#e.

| To the west, fhe West Pasture Koad quarries give further
good sections of the limestone (No.3L10), The casternmost quarry
reveals up to 1O feet of‘Tumblei Beds over 40 feet“6 inchés of
limestone with two thin shale partings (see fig. 2,p. 74 ) end
one corél;brgoh;opod band, .Some clert nodulés ﬁere;alsbifouné.
in the ;imestone in this quarry. The.base is not éxposed 8o
that the full thickness is not'knomh¢' The' beds aip almost due
south at 8°, Botween thié quarry and the quarries to the west,
a north west - south east vein (which maj conveﬁiently be called
the West Pasture Road'Véiﬁ) throws the limestons down é few fost
fo the south west. It has been. worksed frqm an old level, and.

two shafts have been sunk along it. It is not seen af the
gurface, |

Up to él feet of Tumbler Bgds are exposed above 10 fest 6
inches of limestone,with no fossil bands in the middle guarry ,
while the westernmost quarry reveals only 12 feet of Tumbler Bsds
over 15 feet of limestone with a 1L = 2 feet fossil band containing
brachiopods end a few rolled corals, situated 16 inches below the

Tumbler Beds. The beds_in these quarries dip south south east
et 11 to 150. Tﬁe disparity in thickness of the Tumbler Beds
nay be due to non exposure, but in the next exposure at Lagterbeck

Quarryy(944225), the Tumbler Beds and most of the underlying

[y — |
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limestone appear to be abssnt. On phe shores of the Grasqulmé
Regervoir, near the flooded mouth of Laster Beck, a med;um'
grained butf sandstone oﬁterops (apparently in situ) e few feet .
below the Great Limestone. Abo#e thié,-iﬁ feet of fine grained

limestone are followed by & feet of limonite stained, black shale,

‘& 2 to 3 inches poor coal, 1 feet. of fine grained fossiliferous '

(Lingula mytiloides J, Sowsrby) shale (No.%24), end finally a;

20 to 25 feel medium grained buff sandstone, the Low Coal Sill,

If, as appears probable, the Tuft is in situ, then the greater
’ _ . ,@Lﬁ-\-,\.ﬁ._ ’ .
part of the Great Limestone was eroded prigr—te the deposition

1

of the shales, coal, and Low Coal Sill, The beds dip south east
at 8% , ' '

Shields Beck revesls nothing betwesn the Grest and Little
Limestones, . The latﬁer is probably .represented by a thin sandy
limestone outeropping in the stream bed approximateiy 50 to 60 .
feet above the Great Limestone, | In_some 0ld quarries south of
Benklends Quarry (970229), a medium greined sandstons, 3 feet‘or
4 feet of which is exposed, is possibly the Low Coal 8ill,

Nothing further is seen of the Coal Sills group between Shields

Beck qnd iasterbeck Quarry, end if there were any significant

one would expect such developments Lo coms to light somewhe re,
eapggially bearing in mind the fect that the drift cover is \%Q
8po£;dic sast of the West Fasture Road quarries, It Seems mors ﬁ
than likely that the Coal 5ills sandstones are but poorly
developed in-this part of Lunedale, apart from the Baster Becgk
develbpment which must be regarded as a local "washout", possibly
linking up with the Coal $ills "washout" et Goidﬁerryaﬁ |

-

The final exposure is in Lonton quarry (960244), where 14
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feet of massive, fine grained grey 1imesbone_crops oux dipping

[ )i

cast at 15% No(in 31#2 iOSbll band is seeqz but some loose
blocks of llmﬁstonv with «@Hsiophyllid corals (one showing
markedly dilate¢ septa - No.2b;) were found, | The base of ﬁhe
limestone cannot be far- below the base of the quarry, The beds
dip east,'towards the steep left bank of the Lune, gpprp;imately
30 yards away, but no limestone is seen in the bank, just shales
and sandstones capped by drift, The toﬁ of the bank is
approximately'ﬁ to 10 feet helow the bottom qf the quarry.

Sections out from specimens of the limestone (Nosq 26) also-

reveal the presendé,of "ﬁAlgaa;_a "o éonfirming the identity of
the limestone as the Greatb Limestoﬁe (sée Do 22l ), This
necessiﬁates the oontinuation of the norﬁh wést = South east fault
from Middleton Bridge, upthrowing the Great Limsstone rélative

to the Laky Hill outlier of Great Limeétqne to the north,

Beds up to the base of the Low Grit $ill,

The Newbiggin g._x;g_a_- Rowentreegill 8ike offers the
first glimpse of this section of strata, The 8 feet flaggy
gsandstone previously mentioned (ps 102 ) probably represents the
hite Hazle, S0 that the Littlé-Limestqne; although not exposed,
should be close by, probably in-thg 5 féet gap encountered above
the sandstone. This gap is succeeded by a 1 feet grey ganister

with "cauda gelli" markings (No,185). 4 further gap of 12 feet

-~

follows, with cne exposure of up %o 3 feet of limonite steined,
black, fossiliferous shale (with gestropods - No.18b) ocourring
2 to 3 feet below a 15 feet fine to medium grained, flaggy buff
sandstone, This fossil shale may be equivalent to the Far aday

House marine band of Stainmore. The fir st sgndstone above the

Little Limestone is generally called the Pattinson $ill (Dunhem
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1948,p.31), and this practioce hes been adopted here, Ihe
Mushie Mine No,2 Mine section shows & feet of shale-abpve.the'
Little Limestone, followed by a 1 feet 6 inches girdle bed
(called the Pattinson 8ill); 36 feet of shale, a 39 féet sandstone
(called'the Fireatone Sili), and 36 féet of shale, :Comper ison
with the stream section suggrests that.the 15 feet .sandstone |
represents a somewhat attenuated Firestone 9ill, with the yEeet
ganlster being referable to the 1 feet 6 inches girdle bed, or
Pattinson Sill, On the basis of evidenee'forthoomlng_1n=:

Coldberry Gutter howsever, this-interpretation must be rejected,

and the 15 feet sandstone fegarded as the Pattinson Siil. It-1s

also suggested that the 39 feet sandstoné in the ming.sectidn is
the Pattingon Sill, snd that the i feot 6 inchaS" éirdle bed
corresponds with the %&eet ggnisﬁer ;n the streem seotion. The
sandstone is succeeded by a 6 feet gap followed by some shales
end a 2 feet ganister., . A further gap of 10 feet'is succesded by
18 fest of shales, end the Knucton Shell Beds, consisting-of a
lower 4 feet fossil sandstone (with the-claracteristic Spirifer
'bisuloatg§ (J.deC, Sow;bf, and a simila;, upper & feet 6 inches
shell bed, .separated by up fo_l5 feet-of poorly exposed, woft,
friable  shale, No sign of the (Crag Limastone is seen, and if -
the 15 feet sandstone were the Firestone H$ill, one would expeot:
to see it capping the sandstone. _ The limestonefprobébly
overlies the 2 feet genister, The Firestons Sill is abeent,
unless éne considers the 2 feet_ganister as reptesenting it
Two features run south froﬁ the stream until ‘interrupted
by the Flushiemere Great Vein, The lbwer'feature; flenked on

the west by drift, carries the-Pattinson S$il1, while the upper

feature contains the two fossil sandstones and runs southwards

AN

%

| S
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.a8 a falrly promlnent feature for over 800 yards, below and

roughly parallel to the 1750 ieet oonbour. North-of the etream ’
the Pattlnson 9ill feature i1s overrun by drift, but the Knuoton
Shell Beds featufe swings a;ound to the northiwest above the
drift, running just below the 1750 feet contoof a;ound-the head
~of Flushiemere valley. The shell beds are revesaled 500 yards
south of Rowantreegill Sike in a small east - west stream (which
is unmarked on the 6 inch 0.8, mep) which ouss the teature,
" Immediately npfth of the Flushlemefe Greaf Vein, loose blooks of
fossil sandstone.indloate-the_proglmity of the shell beds_(or_i-
"possibly the lower one onlyle Above the shell beds-in Roﬁantiee-
gill bike, nothing is seen below the Low Grlb blll apart from
an exposure of some fine to medlum gralned sandstone°

in Bleaglll Sike to bhe south, the beds are. oncé more
exXposed. Immed;ately north of tle. Flushiemere Great Vein where
it orosses the sﬁream, an 18 inches fossil seodsyone ovepliee
15 feet of black, limonite-stained sheles, ilt'is not clear
which of the shell beds this is, llpproximatély 230 yards
upstream a waterfall shows. the following succession below the

Low Grit Slll.

Et e 5\" InSp
- Limonite= stalned friable, grey shale, 4 - 0
Coal . 0 =~ 4
Black, carbonaceous shale with coal streaks. 0 - 6
Sandy, migcaceous shale, b =« 0
Interbedded coarse griis, fine grainsd)
sandstones and sandy, black, micacsous) 11 = .0

shales, with grits predominent.

In Bleak ley Greep Hush, the Pattinson Sill eoneistaiof
25 feetl of medium to eoarsqurEined, largely cur;ent-bedded, grit,
"the lower 4 feet of whioh is miocaoceous and containe large plant

impressions, Some shale chips also occur in the lower few feet.

Below it, a gap of &5 feet occurs above the High Coal §ill,
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with some poorly foséiliferous-&halea, domparable o those in
Rowanfreegill-Sike.cropping éutqn To -the .east, & hush ocut
through the &traté from the Tuft to'the Pattinson Sill reveals
a similaer suboession, with the fossiliferous shale again exposed .
(No¢335) and with the sill maintaining its thickne§s and
litﬁqlogical oharaoter._ A fairl& prominent feature runs south
-eastwards to-Red Grooves Hushes, where the Pattinson 8ill is onece
more exposed as at least 20;£bgt 6f coarse grit, mineralized in
placesiby the degesike.+ Manorgill.Vein. -. South of theIVein,.

the Crag Limestone 1s poorly sxposed in the.hﬁshes, a8 a fine

grained, grey siliceous limestone & feet 6 inches thick overlying:

up to 20 feet of shales underlain 5y some thin sandstones and
. sandy shales; dipping souﬁh south west: atb ZQO_into:aabranoh of
the vein with downthrows 40 feet to the south, |

On-the western flanks of Hardﬁerry'Hill-Allotment, some.
confused features osour betweeh-the top of the Great Limestone
and the prominent Low Grit-Sill feature, the most persistent of _
Which probably represents-thé Pattinson Sill, rpnning in a
gonvex gurve frém Red GrQOVes_Hushes o thg Miry Laﬁe.- Hardberry
Hill Vein, The only exXposure in this trdqt is in this feature,
with 1 feet of medium.grained,. flaggy sendstone overlyingaaomei
sandy &haies in a small overgrown quarcy (924288), The-
numerous véins between High Stable Edge,(925283) gnd Revélin Shop
complicate the picture, but bo & e south east, the Pattinson 8ill
ecrops ‘out in the stream near.Revelin Shop as 8 feet of flaggy,
micgoeous , medium-grained grit, and is also exposed in an old
quarry 100 yards south_éf Bell House (929272), ' It forms no
prominent featurse and is obviously thinning.. Nothing furthér is

seen of the $ill, orx other members of the sequence below the Low
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Grit Sill until we reach Hudes Hope, largely because of the thick
drift on Tinkler's Aliotment.

Coldbergerﬁttér, Hudeg-Hope,_énd Snaisgiil Slke = In

Coldberry Gutter, north of the Lodgesike ;¥ Menorgill Veih,
excellent seotions of the strata from below the Crag Limestone to
" the base.  of the Low Grit Sil; are available, AL the western end
of the Gutter, at least 20 feet of shaleiare ‘capbed by_a k) féet

6 inches limestone, 22 inches of shale, and a 30-ineh siliceous
limastone; the whole being grouped ag the Crag Limestione, This
upper limestone post weafhers charaoterisﬁioally;_athe'middlg
portion -appearsg to be less resistant-(siliceéus) than the upper
and lower portions, and weathers out (slightly famped), giving a
loose bidck an anvil=-shaped éppearanoe. No Mirestons S5ill
(which Dunham (1948,p.32) states depends for its recognition
"upon the presence over a large part of the area oi & -persigtent
thin limestone, the Grég Limestone, oyerlying a coal which rests
on top of the Firestoné-in most secotions") is developed hers.

3¢ feet of grey and black Shales separat;jthe Crag Lim stone from
the Xnucton Shell Beds, one Section of which reveals &'l feol
caloareous fossil sandstone separated from a 15 feet'upper fossil
sandstone (No.60) by i_feet 4 inches of sof’t g&nis@%??ﬁ sandstons,
Above these, BY feet of shale with ironstone nodules.and so.1ie
lentioular sandstones ocour, followsd by the Low Grit Sill, of
whioh 16 feet to 8O feet of current-bedded ooarse'grif is eXposed,
The piéture is by no meens as simple és thet however, as the
sketoh section (see fig, 4,p. 132 ) shows. No ‘sign of faulting
or folding is seen in this very well exposed section, suggesting

that the Shell Beds are not strictly persistent horizons,

although some such marine sandsltone ©r wendstones probably océur
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roughly at this horizon (L& above the Grag leestone) throughout
the Alston Blook, unlesa Iemoved by the ﬂogerley Txansgressxon.

It might be-argued that the two shell beds on’ the eabbern end of
the ueetlon may be downlaultea to the wesdt, w1bh two oi the three
shell beds rep:ebentlng the same horizonss  The faalt eould
possibly enter the side of tha nhush at an obligus angley - . Howe ver
each of the three upper shell beds_can,bé_seen to'give_Way'
laterally -to shalss 10 t he west, So_that even If a fault did
‘exist, it would not ease_métters;- Eurthermore iﬁ-this fault did
exist; one would expect t0 See the Urag Limestone upthrown to the
east,. It is not. One explanablon mlght be that these fossil
- sandstones are. not, the Knuaeton Shell Beds,_buu mexely goms -
lenticular fossil sandstones. .at a lower hoxlaon. with the Knuotoﬂg
removed by the Rogerley Trensgression, - If thlb is tne cage, |
then the seqyence_between the'Cfag Limastona and the'Knupton Shéll -
Beds i8 much thidker than normal here, - . _
At the eastern end. oi boldbexry Gutter, the Crag ledstone, é
ilne grained, grey limestone, with some crlnold stems (No,65)
directly overlies at least 7 feet of madium grained, gray,
speckled sandstone, which.representé the ineom;ng'Firestohg Eill;
hitherto uns een.' The base of the sandstone i&_ﬁot seen 80 that
the full thickness here.is unkiown s :“Ahove the limgstohe;.uﬁ to
30 feet of liﬁonite-sta;ned, black shale with irons%one nodules,
and fossiliferous in: the lower few feet (No.64 and 65), are
-followed by two fossil-sandstones, fhe'lower 1 feet. ﬁhick énd
separated ixom a.2 feet fossil banuatone, by 14 lnohes oi snale.
: These shell beds, and those to the west, contain abuuddnt fos&xls

_of bplrlfex blsulcatus (d. de G.Sowerby) group, which are

aharacterlstic of the Knuoton Whell Beds, A bhell bed lS'éXPOSQd:



13y,
~over thick shales in a small hush running into the_Gptter to
the north, _ dome shales and sandstones are. sesel ;n Coldberry
Grains, but no recognisable horing crops out. To-tbe.aédth
east, in an old_qﬁarry 300 yards eaét_of Slate Sill Mine (937289),
up to 45 feet of.flaggy, grit orop out, coarse abt the top but
. becoming finer grained towérds the base;. The Crag Limestdna is
not seesn, 80 it is not cleaf whethe:fit.:epresenfs the Firestone
S5ill, the_Pattinsoﬁ_Sili, or part of the both combineds  To the
south, it forms a'féathre_whioh ruﬁg fﬁ; a distance of apbrdxim--
ately 700 yards béfo;e disappeaxing.bgneath the thicken§ng_¢rift}
Nothing elée is seen of theSe_beds' on the gsurface south-of
Ooidbe?ry Gufter, but some uéeful.iﬁfermation is obfainable froﬁ
the mine records of the aréa, | |

At Bkears Great RISG,.Eattinson‘s Siil.and part of the
Firestone Sill are resorded a8 a coﬁposite saﬁdstone of up to
70 feet in thickness, with 10;§ging-assignéd to the former (mo
shale parting is mentioned). :from this, it would seem that the
£b feet grit exposed in the guarry mentioned above, represents:
part of the oombined‘sandsfones, The Firestone 5ill has
thickensd raﬁidly to the south, or south west, from sastern
Coldberry Gutter . In Skears Mine Vein ¥, 509 yards.to the south,

the Little Limestone is succeeded by-29 feet of shale, a 69 feet

sandstone (labelled the_Firestoneiﬁill), 6 teet of shale, a % feet.

ironstone, 4 feet-shale}.and a é feet-ironstone below 102 feet. of
boulder olays It is here suggested that the'ég_feet'gandstone
' repregents the combined Firestdne[Pattinéon $1lls, and tiat the
ironstones represent the two liméstones.seen in goldbérry_Guttef;
asslgned to the Crag Limgstone} | In Vein D;-further abuth, 46

feot’ of shale separate the Little Limestone from a 69 feet
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“Flrestone blll" (?oomblned Blrestone/Pabtlnbon Silla)s  4bove
this, 60 feet of shalse is iollowed by a & ieet sandstone

assigned to the Low $late h;ll, but whiah may represent one 0f

the Knuoton Shell Bedsw No mentien ie made of the Crag Limestons

A section for fhe.Lodgésike'- Coldberry Mine, fhe exact idgition
"of whioh is not ‘olear (exoept that it ié_égmg@#@#q_t9 the nerth
east of Skears GréatJRise) reqo;ds'a 68 feeF'G inehes Firestbne'
(2 FIrestone]Eaftinsbn) underlain bylzﬁ feet of shele and the
Little Limestone. hbove comes 3 feet of coal, tillfbed; and .

Shéle, followed by a~16‘feét Ironstone =- surely the Grag'Limestdﬁe

(or limestones). ' This is followedhby 43 feet of shale,;the'“Iow :

Fiddler $ill" (5 feet sandstone) , 24 feetiof shele, the “Toﬁ
Fiddler Sill“'(9 féét sandstone),'aﬁ¢ 12 feet of shale ghd thin
sandstones below the Low Slate (Grit) Siil,' These_“Fid@lér
:Siils“,~may repfesent the Knucton Shéll Bedsea If théy &o, they
show a very different development to the shell beds seen in
Coldberry Gubtters | o

The picture we have then,.is of a,Fﬁ#éstonq’&ili coming in
to the eagt of the_NeWbiggin area., attéihing a £éiri$“qons;derable
thickness rapidly, and coalescing with the Pattinson 9ille The
trend of this “wgéhout“_seemé to follow a roughly ﬁorth - gouth
direction, orfpoSsibly a north north east = south south wést -
direction, -A similer.washout, following a Similar path'was geen
;h the Coal Bills, a éignifioant faotfwhieh will be discussed
later (see *Chap.6 ); |

North of Coldbexxy Gutter, a 4. feet thick fossil sandstone,
w1th Some shales, outelopb in bov¢ng Sike. Nothing funthar is
. 8een through;the drift blanket until we reach Hudeshope Beck,

neer the f£iret fork in the beck (9383léJ. Here, at stream level,
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a 2 feet 3 inches %ii;oeoué ;imsst¢né‘(ﬁq,l7§){ thgf@ﬁég'
Limestons, is séen,'dis?laying the qhafaatefigtic ﬁeathg:ihg
desaribed in Cblaberry Guttaf,'i Some,zo feet to 30 foet above
~ this, acﬁ-feétf@élqgrg@uﬁg.fpﬁsil.aqndsuone is exposed in -the
right bank, whiié Some_sha;es"and éandétonesloutcrop.abova the
Little Limestone, Ko significant sandStone developmenﬁ-is
exposed, and ene is 1ed to assume that nelthur the Elzebtone blll
nor the Pattinson blll are well develeped here. ln the eaqtern
branch of the beek 2¢O yards from the fork tne Low &rlt Slll
caps &l feet of soft grey shale, over a -5 1nches ooal 5} 1nches
of sandy shale. and a thln sandstone. Tnis coal is presumably
the same one as that met w1th in Bleagill Sike (p._130)

Down the eastern side of Hudes_Hope nothing is seen until
a Stream exposure (940306) of ons of the Anucton Shell Beds,
5 feet’ 6 inches thick, just above the 1500 feet contour. - Some
ilne gralned sandstones and shales are gxposed above. At
approximately the same, -helght, & fOSSll bandsbone, varying from
2 feet to 4 feet 1n thickness oroRSOut at the head of both
_hranohes of Racketgill blke, and a hush joining-the-southern
 branch: . Below, shaleé and sandstgnes oqéur, but in npna:bf_
these locallties is the Crag Limestone Seeﬁ. Further to the
gouth easb, in Longmire' s Gutter, two uhell beds, a lower 1 ioot
'bed and an upper 4 feet bed (No.70) are 8xposed, one on bhe 1500
feet contour, the_other a short dlatqnee below.. 1350 yards down.
the level from the latter, some foésil shales (No.69) are seen
whiah-maj be equivalent to those above the drag Lime#tone in
Ooldberry Gutter, butb agéin the.limestone_itself ig not exposed.

In Lodgesike Low Level at 138l feet 0.D., the Kuucton Shell -

.
————- e e e

Bed is met with 660 feet from thb portal. on the downthrow

“
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(southern)side of the Lodgesike Menergill. Vein, opposite one of
the Grit $ills (Dunham, 1948,p,301)7% The level of the Knuoton
Yhell Bed must therefore be somewhers between 13UU feet gna
1400 feet 0.D." The first outoerop of tis Knuoton Shell Beds
south of the vein is north of larlbeck Gutter, on the 1250 feel
contour. A nofth west - south east fault, down south west, has
been mapped between these two points, rqnning just east of Cat
Level (954287), and south sastwards' es far ad Lggleston Bur n'a
Though complicated by an east noreh éast - west south west vein
and a north west - south east vein, the following succession can
‘be mude out 1n'the gomplex of hushes ﬁorth.of Marlbeck Gutter:

. B4, - lus.

Fossil sandstons, g =
Gap, probably all shale. _ 0. ft.  to 25 =
Shaly, muddy, fossil limestone :

(lime-plate). 4 ft, to b
Gape - ) 10
Buff limestonse (brag Limestone)

(Nos, "66 and 67),
Grey=buff ganister, . : _
mhale , ' 1
Grey ganlbt101u bandbbone.

Goal .
Ganistroid sandstone. .
Gapa : 6 £ts - or
Pine grained gxey sandst one '

(poorly iObhlllialoub).
(Iap ' 40 L.  to 4
Greab Limegtone, '

[ I ]
copoCcCceC ©CC oo
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The Pirestone Sill heru seems to huve dw1ndled to 6 feet oi'
ganistIOLd sandsbone, a arasblc reduction compuxed to the thick-
ness recorded ip_the mines to the wests The identity of the
lower sandstones is not clearlbeéause;of the non-exposure of the
Little Limestones The 6 feet poorly foﬁsiliférous'éandstone
might.possibly represent the White Hazle, but this is somewhat
~conjectural. If this be sc; then the Pattinson Sill may bé

represented by 14 feet of gahistroid’?andstone with a 2 inches
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coal 6 feet from the. top, (if the Libtle leusbone 00euUrS . in’ the
1nterven1ng gap). - In the 01rcumstanoes 1t Seams best not to
d391gnate any of the lower bandsbones to any partlcular horlzon.
The identity of the Crag Limestpne seems eertain;:in view of-the
prasenée of a f03sil_sandstdne some 30 feet to 40_?getlgboye;

Hulergil; Sike,,ﬁo the‘south, rev?ais,a shell Béd immediatély
east and west of the road, bubt no other recognisahie horizon.ié
met until the Great Limestone below, and the Low Grit $ill above.
Apart from some poor exposures of bhe Orag iimsstone in Skears
Hushes, npthing of'further use is seen to the south in the
numerous,-largely overgxown,_hushes, until:the hush élong Skears
01d Vein whioh downthrows approximately iO feet = 15 feet s.outh,
Here the (reag Liﬁesﬁone_;s révealed as § feet of dark gréy lime-
stone, sandy towards the bése; overlying a & inches tireclay,
and 4 feet & inches of flaggy and shely micacsous Sandstone.
Below this, nothing is gseen until a 10 feet bandstone xegarded as

)

the White Hazle, 50 feetl below.- The'thin_Sandstone below the

Crag Limestone must bg regar@ed_as_the Firestone 8Sill, still in a -

very much attenuated staﬁe - any significant séndstpne development
below this would be oxpected to reveal itself in.the éteep gided
hoshes at soms point; Noicoal is developed above the fireciay?
~ An exposure of one of thg Knugton $hell Beds 100 yerds

soqﬁh of Gate Qastles Quarry (952274) gives us.our only glimpse of
the beds between the Great Limesﬁone and the Low Grit_%ill from
Skears 01d Vein to Snaisgill; 2/3 mile to the south east, Here,
a g feét fossil sandstons with inches of tough, darkfgréy,;fine
grained, fossiliferdus limestone (No.240) at the basg, overlies a
ganister. Above are some black shales with ironstone nodules.

The Crag Limestone in Snaisgill Sike comprises 5 feet 4
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inghes of grey siliceous limestone, &light;y:fossi;;ferpué and
weathering in the same characteristio manner as waa.bbggrfed in
Hudeshope Beck and Coldberry Gutter., It'overlies % ane Sandy.
shales above 2 feet of fine. - gréined, grey , calcareous sandstone,
Below this, fossiliferous black Shales with ironstone nodules
(No.7g2) are exposed, 80 to 100 yards downstream, near the
mouth of a smail tributak&;15'feet of shély sandsﬁone are seen,
possibly representing the PgttiﬁSon:S;il. Carruthers (1938)
drew attention to the absence of the Firestone $ill in Snaiégill
Sike; equating soms thin bedded flags below the (rag Limestone
with similar beds in Qwinhope, Carruthsr's Crag Limestone was
a mére_9 inches thick however, separated from some é.or b fest
of 'lime plate’ abové, by 8 feel or so of shales,. :This thin
limestone was not seen dﬁring;the present survey, end ma& pqéﬁibly
bé oovéred by loose shale material, which abounds in the stream
banks, Presumabiy the ‘1im¢ platef repfesents_thezsiliceouﬁ
limestone herein élassed as the Crag Limestona though. the bed'is
a perfectly good limestone and not shaly., * The Crag Limestone is
upfeulted by a small north west =- south cuvt fauls (up 6 feet
north east), being re-exposed 30 yards upstream (956271)s A
further 100 yards upstream, a 4 fset grey shelly sandstone (Np,10)

crossges the stream approximately 40 feet above _the limestons,

Carruthers reports two shell beds in this seetion, a lower 18
inchéé and an upper 5 feet 6 inchss bed, ﬁut repeated:searches
have falled to reveal the 18.inches bed; the, b feet 6 inches
sandstone presumably being the.4 feét-£ossil sandstone-of the,
present survey, Between the fossil sandstone and the Low.Grit.
Sill,.sbme 30 feet above, isolabed exposures show a 7 feet flaggy,

fine-grained, grey sandstoné_with shale partings, dipping east -
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south éast ab 7°, and 6 feet of limonite~-stuined, black shale, - |
dipping in the same direction, In the above mentioned tributary,
a 3 Tfeet fossil sandstone crops ou; immediately south east of the
conjecfured_position of the Holm Head.Véin,,which downthrons to
ths éouth sgast, .

Last end. west of Snaisgill no recognisable horizon in this
section of strata'is Seen -bBelow the Low Grit Hill, soms 26 feet -
of shales and sandsténes below the labtter in Howgill wike being
all that is exposed, apart from a few fest of sandstﬁne and shale
in an old quarry 50§ yards east,néfth east of Hunter's Well
House (958262)%

mgglesbon Burn , Great ipggles Hope, and ubobgr¢en Sike - 1In

Lggleston Burn, 210 yards south of Blackton bxidge, k] feet of
grey, orystalline limestone crop put followed by 9 feet of fine
grained, fossiliferous, black shale, and a & fee# thick, fine
grained, gfey siliceous limestone, _ These beds are succeeded in
turn by at least 25 feet of fine grained shale (the lower few
feet being fossiliferous = No.80), and a 30 inches limonite-
sLalned gxey, calcareous, fosgil Sandstone (No.al), one of the
Xnueton bhell Beds. ;fhlS latter outezops-hlgn up the side of
Bell Sike, near its cohfluenoe withlEggLastqn Burn, and_can be
traced up the right bank of the burh}_d;pping at up tozioolin a
northerly direction, until -1t orosses tThe burn;Zﬁ«jards.ﬁorth of
Blackton Bridge._ Here, B feet of sandy shale, capped by & feet
of fine- grained gahisproid sandstone éeparate it from the pebbly
base of the Low Grit Sill. _

The iOSSll banabbona is one of the Anucton bhell Beds, and
the 2 feet limesstone is regarded as the qpper member oiltha Crag

Limestone, Separated from the lower limestone by 9 feet -of shale.
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| f Thélese of the lower liméshone is not seens 200 jards down-
Stream, an 18 inches micaoeous,_aanQy.-famped limastone taken as
the Little Limesione (see pi 124 ).crqps ouf-in theiright-baﬁk,
gucoeeded by grey. shale. - The ;ntefvening-ground is gnexpoée&;
but were these=beds projectgd uﬁstfeam théyuwould cross.épe:burn

vefy near the (rag Llmestone oujcrop, leaving'room-for only-a'

few feet of inlervening beds, © While the hazards .of such an - 7
' . ' I ' . /
argQément are raalized, consideration of the run o£3tha Grit -Sills ?”

U S o
west of Bggleston Burn (see p, 454 ) lends some support to the

insertion of a north ndrth west = gquth squth east fault down=
throwing to the north north east betwsen the two exposu:és.
Reading (l95h,pi' 65.)_examin§d this section, and,.on the
basis of lithologioal comparison, identified the Knuoton Shell |
Bed as the Iaraday House Marine Band,_the ovérlyiﬁg!gki$ as the
Fire stone Sill, and.tha limestone -"40 feet below" thg-éhell bed
(and therefore probébly Lhe lowerfiiméstone herein thought to be.
part of the Crag Limestone) as the Little Limestone, Thé twin
natwe of the liméstbne; the characteristiec lithology and fauna
of the shell bed, and the promiaent grit developmeuts above,
leave;little'doubt.ooqcerning fhe identifibéfion of the bedafaa
the Crag Limestone, the Khﬁeton Shell.Bed,fand the Grit Sills
reéﬁectively; “The. Firestone.%ill:La ahaent.to=the-west-rn.
Howgill ®ike andiSnéngill Sike and to the sast inlatobgreen,ﬁike
while.nb.eomparable Shell-bed referable %o the Faraday Houée
Marine Band has been logated in the area muppeds 1f Ghe presence
of & north north west - south south east fault be denied, one is

left with one of two alternatives, Firstlyy”one could invoke

a drastidally reduced seqﬁence between the Crag and Little

Limestones, bﬁt this would not be justified by considerations Of

|
e e o ———
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Suéeessions td east and wést; In btongeen 9ike to ths east
for BXample, 60 feet of bhales, w1th no sandstone developments,
separate the two limes tones. No such thickness can oogqr.;n )
Lggleston Burn, %econ@ly,_the-i;mestone identified agfthe
‘Great® Limestone dbwngtream_(éég:pj;123') night condeivaﬁly-be a
thiok development of the Little Limestone (10 - 15 feet), but
the goral band and the litho;og& of the iimestone argue against
this, Faulting doésnggem the.ﬁimﬁlest'ané most 1ikely soiutionx

Nor thwards f1rom Bléokton_Bﬁidge3iﬁggleston Burn and Gfeéﬁ
iggles Hope are flanked by the féd;t-reﬁéated_Griﬁ_S;lls:for'a
distance of 8 ﬁiles,,up ﬁo Flake.Brig Vein, ~ Therice, for ab -
least 300 yards upstream from Nlreglll Lead Mine (976302), up %o
16 feet of coarse=-grained currents hedded grit erops out,
1aent1fled by Carruthers. as the Elregtona Sill, phough_the Qrag
Limestone isnnpt_seen; 300 yafds upstream from the lanorgill
Sike confluence, & 1 feet 9 inchés Fossil. sandstone is. expésed ab
stream level but none of the. assoclated sbzaba are_seen, apart
from the Low Grit bllld:_ A@pzox1mately 400 yards fuxther
upstream, an eust nofth east - west south west veln-'which has
been worked from two . levels In the left bank, thxows up to the
north, exP031ng, in the xlght bank, Lwo shell. beds, an upper
- 6 feet and & lower 1 feet 9 1nehes, with 16 feet.of lntervenlng
-shale, The shale is poorly fosallifexous and contalns 1ronstone
nodules, .- Below, a few feet of shale ocowir, 230 yards to the
north west, again in the right bank, an almost identical section
is seen, excepﬁ that thé under;ying shales yield some fogsiiaj,
The upper fossil sandstone, togethef with approximately.lz feet

of the underlying shale, is again exposed 100 yards upsitream in

the left bank, for a distance of 90 ygw&s, where 1t is interrupted
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by a émali eést north'east.- wes?b 30g§h west fgg;t;ldewﬁ'l féef
north, Immédiately north 6f the fault, in thg right_bank, the
"6 foot shall bed (No.12l) dips at 10° into the faults 4 ssoond,
parallel faultierosses the stream %Q-ya;ds'to tha nerth, downs=
throwing 6 feet to the northi and-bringing the tép of the upper
Knucton Shell Bed down into the stream bed,

A section from the middle level to the low level at Mano:gil;
-Mine, shows below the Low Grié Sili 10 feet of shale and.a'ﬁ inoh
coal above a &8 fset 7 inchas gsandstone repréaenting the Firestoﬁe

- §4ill. . Bé;éﬁ this, the following succession oscurs:=

. -Ft, . = Ins,
Shale., 4 - 4
Girdle bed. ' o ft, to b - o
Shale’s ' 13 - 6
Sandstone. 5 =« Q0
Shale, g2 - 0

No mention is mede of the Grég Limséﬁone or the Ehucton
Shéll Bads,_but the ﬁbsition.of thg m;idle level_in}felation to
the mapped outorops nérth of_Manofgili'SikB serves to identify
the first thick sendstone below. the 'séla éf the level as ‘the
Low Grit 8ill. The Pattinson $111 is either represented by .the
thin, girdle bed, or b feet &andétohe, or combines with the
Fifestbne $ill to form the 58 feet 7 inches sandstone, The
latter seems probable. The Fiféstone'and Pattinson aré Eut
poorly,aeveloped on the eust of Hudes Hépé, but here, we have a
thick sandstone development comparable to that west of Hudes Hope.
The Xnucton Sheil Beds are unrscorded and ma& have been removed
by the Rogerley Iransgression,

In Stobgreen Siks, 170 yéxﬁs upstrsam from the road at Town
Head, 60 feet above thé Little Limestone, the Crag Limestone out-

crops as 6 feet of dark grey, fine grained, siliceous: limestone
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(N6. 264). The intervening gtxata.consi&ts of black,. fine
grained shales, totailing approximately 60 fest (but with some
. gaps up to 10 feet ) with a 1 feet thick calcarsous .mudstone
situated 20.feet below the Urag Limestone (see fig. 3c,p. Th Yo
Above the Crag Limestone, nothing is seen tThrough the drift
cover until the Grit Sills,ou£0rop, 130 yards upstream." No
sandstone dévelopment is seen,'and in all probability doesn't
oscur, betwsen the Little and Crag Limestones., - This adds some
weight to ths supposition of a condenséd.séquence in Eggleston'
Burn, -but the intervening shales ars much thickef in Stobgreen
Sike, - | |

Lunedale = The best -available section in the part of-Lunedale
mapped doours.injﬁhieldé Beok (ses fig: 3¢ ,Pe 74 Do - A;gap of
10 feet or so ococurs above ﬁhe Little Limmestons, and then“a thin
tough grey ganister'is séén aboﬁe some silfy shales, 4 furthewx
gap of afproximatelyllﬁ feet is followéd'by‘some'sandy shales

. and sandstones grading up into blaek shales which ére-cappéd by

a 4-feet sandstone With a'sheily tops A few yaids upstream the

Crag -Limestone outcrops as b feet of grey orinoidal limastbne
(No,317) eapped by 8 feet to 10 feet of fossiiiferous,fcalbareous
shale, and a 4 feet muddy liﬁestonei These beds dip south south
west at 130. M0 yards further upstream, the Knuciton Shell Beds -
are represented by é 4 feet lihonite-staiﬁed, calcareous,
fossiliferéus, fine grained sandstone (N6¢516) with 7 inches of
fine grained, grey, limonite-stained limestone at tho base.' |
Below, 8 feet'of fine graihed blaok shaleslwith ironstone'
nodﬁles oceuf. No Firestone $ill is developed. * The 4 feet
fossil sandstons Some distance beldw thé Urag Limsstone gan be'_

" ploked up further wesbt, but its identity is not known, thomgh
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Dunham (1948,p.32) mentions that the White Sill (or High

Pattinson) of 4lston Moor is oVerlaiﬁ;hy a shelly sandstone or
marinelshale. It would be unwise to suggést correlation of
these two. horizons ovar such a distance however, esPecially in
view of the fact that no . eomparable horizon hag been met with
elsewhere in the area mapped, ~

To the vest, the shelly sandgtone is seen in a small stream
running dowa from'ﬁwarthy Mere (961226),-where a 16 inches fossil
gandstone (No.315) overlies a & feet ganister whioh ‘gradeg dowm
into a ganistrbi& Sandsbong, It oocurs.just below the 1075 feet
contour as comparég}zhhelghv of approximately 960 feet in bhlelds
Beok.- The-dlps 1n this area are soubha;ly,.thg dliferenqe in-
level beihg accpunted fof by a norfp'west'slsouth east fault
downthrowing %o the north east.(éee pe 126 '), -To the west, the
gaﬁ;stef has been worked in some -shallow guarries on or néar_the
1075 feet contour;_ Eurther west,; 1t ls again exposed in two
léoalitieS,_south and south east of the easﬁeranSt Wiest Pasture
Road.Quarries (955226 and 957£26), as 3 féet of micaceous:,
limonite-étained 'ganistrdi& sandstOné' being slightly dbwnthrown
to the west by a north - south fault (bee p. 126 ),

In the Swarthy Mere stream, three poox outecrops of muddy
crigoidgl limestone (at different levels) represent the Crag '
Limestone or limestones, Some sShales and mudstdnes aréiexposed
in Eaéter Beok over half a mile to the west, but their horizon
is uneertain;

The Lunedale succession is notably lacking in any sign;ficgnt
sandstpne development, and marins conditions scem to have been

more prevaelent as indiocated by the fossil sandstone and fossil

shales, apart from the expected‘Crag_Liﬁéstones and EKnucton Shell
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The Grit Sills and beds to the base of Lne Transg16531on Beds Grit-
the Rogerley fxunbgr6981on. .

The Newb;gg;n - Hgdgs:ﬂope area, -:Thé prfGrit'SilI forms'a
prominent feabture on NewﬁigginﬁQQmmoﬁ; on the eastern 516§e$ above
Flushiemers, gradually descending to the sduth from approximately
1850 feet 0.D. at the head of‘RoWantreegill Sike, to 1750 feet 0.Di
beforé swinging around to the south east to d:dss_Bleagill Siké'
just below 1750 féet O;b;_ From Bleagill it runs south for 400
yards and is then interrupted byithé Flushiémere_Great Vbin; In
the sike, 15 feet to 80 feet of the Low Grit Sill is revealed, &
goarse-grained, eﬁrrent bedded (with a northerly source), grit
(No.188) becoming finer grained towards the base. - Above the
grit;, 10 feet to 15 feet of sandy, m}gaceoﬁs grsy shale outaerop
in the stream, followed, 40 yards upsbtream, by 10 feet of séﬁdy
shale and shaly sandstones with a capping of 10 feet of fine-
grainsd, flaggy, micaqeods, buff. Sandstons, Above, nothing is
exposed ;n“the stream until 5 feet of shale immediately'ﬁelow
the Trensgression Beds Grit. This 10 feet sandstons, thé High
Gfit $111, forms a weak, but increasingly prominent feature to
the south, but to the north a typloal concave shale ieatuxe
‘_separates the Low Grlt Sill and’ fransgre551on Beds Grlt, and
below Garr_prags, dQ ieet to &5 ieet of shale, but no §andstone,
outorop in a small stream (unmapped on 6 °ineh 054 map). The
High Grit Sill does not die out to the north, but rather to the
north west, br west, as is brought out by_evidénce in Hudes Hope
and Coldberry Gutter, |

On Lord's illotment the Flushiemers Vein (no longer
.miﬁeralized)swings-to an east south easterly direction (finally
dying.bpt ip Coldberry Grains) bringing up the Low Grit $ill on



1047,

the. south, to form fhe flat-topped, peat covered,; feature of
Coldberry Moss, with the grit'itself dipping to the easﬁ;_ 1t
outerops along the tbp of the northern slopes of Coldberry Gubter
as 1b feet to 20 feet of coarse grained, massivé;lcuirent-bedded
grit;i_ To the north, on tha,eas?ern'side of Coldberry MoSs,.the-
.grit foature is hardly afiected by the above mentipned fault,
testifying to the fact that it is dying out, |

On the southern side_Qf@Qoldbexrijuﬁter,.the'downthrown Low
Grit Sill (S¢ 100 feot + ) héé been quarriéd south of.Red Grobves
Hushes (987&88); _Here, 20 ioet of sourse grained, cgrrent_bé@&ed
(no legd direction 71: exposed (N045b). It oan beitraced inte
COldberry Gutter dipping fairly °b°eply at lO° to l ©in ah east
north east diréction. | To bhe bouth, 1t ioxmb a curved feabure
unull interrupted by the north eabt - bouth webt Hardberry Hill -
ery Lane Fault._ Beyqnq this, dx;ft obsoures_ggy_iuature the
grit may form.

Glose_abové, a seoond; less prominent'feature is fprﬁed'By
the H;gh Grit Sill, with sone fine-grained, flaggy; mieaeéqus
gandstone exposed in énlold.Ciay,ﬁit (926286) . Thié'feafure ié
thrown up'to the south Hy the'Hardberry Hiil -_Miry Lané F&ultw
but can be readily traced; abqvé the drift, around Hardbéffj
Aliotmﬂnt, with a furﬁher interruption .caused by_the_Leé& fG“ -

.Old-Bévelig Vein; downthrowing-to the $oﬁth; 4 further eipasure
of fine grained flaggy seandstons is seen in same old quarries in
the feature, situated 500 yards west north west of Héwgill House
(9342793. The feature finally peters oul near tﬁe north eest -
éouth west Hunt's Coldberry Vein: (down 40 feet north east -
Dunhem, 1948,p.302), approximately $00 yafds south east of the

Slate Sill Lead Mine;
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Coldberry Gutter offees aﬁ interesting,sectioq of the grits
At the easternlehd.'at least £5 feet of cqrrentibedded,.med;um
grained_gr;t Crops out.'dippipg éast south east at 200 from the
-Lodgesike - Manorgili Vein. Traced westwards, the_grit=ié'seen
to thin end give way.lurgely bto sandy shales, so that, at the
western end of the gutter, but 15 feet or less, of shale and.fine
graiqed sandstone oceurs, over 40 feet of sandy shales with thin,
shaly, fine gldlnud sanasbone, dipping south and oouth east at
10° to 20°, This westerly uttenuutlon tallles with that seen
further north below James's Hxll. Above the ngh urit blll in
the western end of the gutter;iafter 9 ieet of shale, a 4 1nohes
limestons oeeurs;(poésib;y-the.Lower Pelltop Limestone or the
Rookhope Shell Béds)-eapped by 10 féét of,sﬁale,_ A mine record’
for Lodgeéike -'Géldherry'(wbere_exact;x.the section ocecurs is .
not oclear) :epofts the Low Grit Sill as being 52 feet thiek;
capped by 45 feet of shéle} an 8 feet sandstone, and 16 feet of
shale,

North of Goidherry-Guttgr; o#-fhe westérn flanks of Hudes
Hope, good fegtures enable one vo trace both.grifs accurate;y for
nearly l%-mileé to thq head.of Haudes Hope, where.the various
stfeams of Hudeshope Graigs atford useful sections. The Low Gfit
5ill is here seen to amount to approximately 75 feet of coarse-
to medium glalnad, current-bedded grit (Now.177), with a dlp of

1 %0 the south sast reeorded in one place (966517), Approx1m-
_ately lo-féat to.lﬁ feet of poofly exﬁosedraéndy Shales gseparate
this from the High Grit Sill, which is revealed as up to 40 feet
Qf flaggy and ahaly, me@iﬁm_grained, micaceous sSandsitone in a |
waterfall in. one of the streams (936318) . "~ In the étream below

a level driven at 1856 feet 0,D, To work'Hudeshope Head Vein
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(957321),‘a_£ew:inehes of médium grained grey_limestone grops oub
approximately 30 feet below the Transgresgion.Béds;Giit;. The
- limestone is poSsiblﬁ_the‘L0wer Felltop.Limestoﬂq;;  Between
these two_horizons, exposﬁre_iafvéry pooxr, largely'bebause ot
mine debris, bup brobably COnsist$ of shales, The l;mestong_is
further exposed 160 ygrds,to the east north east, in tue fprk of
another branch of the Grains . (938381), @here 6-inches or so of
fine grained orinoidel limestone (No3l78) outerop in the stream
béda- Some fine grained, micaceous sandstone overlying shales,
are exposed 60 yards dowgStream'from the latter. exposure, -

| After a gap of 130 %o 170 yards beyond the @qin,easﬁep;y
braneh of Hudeshépe Beck, the features of.bqth the Low Grit and
High Grit Sills can be mapped in a general gouth south eas
direction for well over I% milés along the eaétefn slopes of
Hudes Hope, the foxﬁer dying'ouﬁ at Longmiré‘s Gutter (wheré it
is not ‘exposed), the latter 500 yards Short oi Lne Lodgebike -

Manorgill Vein. No | Ep 31§y exposures occux along these ieaturvs.

South of the veln,“;he LOW:G{itﬂblll ieature can first be
.picked up in Marl Beok, on the 1500 faet‘&ontqqr; whence it'runa
south to juat beyond Marlbeck Gutber where the combined efforts
of a north egst - south west fault_(down south) ggd-a poith west_-
gouth east (down to south west) fhrow it.dpwn-to'lﬁﬁo feet 0.0,
The effect of the Lodgesike Manorgill Vein is lessened eééﬁ bf
.Lodgesike by-the-throw 6f these faults; which uplift Ehe block of
country between them, so that whereas thelLow'GriE'Sill is slight-
ly downthrown o the south, the Transgreésionlfederrit'is ;
upthrown south of the vein (the'throw'changing.to the east ),

In Marl Beok, &0 féet of fine to mediwn grained buff sand-

stone is exposed (probably by no means the full thickness when
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compared=with.the b2 feet.@écbrdéd.ét Coldbaxry,Lodéésikg);
fblloWed bj some soft grey Shales; At thelhééd of the-beék the
slightly sinuous High Grit.Sill feature (modified-by a patoh of
drift) can also be  traaced southwafds a8 far as the north east -
south-west fault,tbeyond whieh the wi@ening_@rift_patch qbsoures
all the solid_geology below the Firstlmﬁ;lstong Grit, - -Above the
High Grit Sill, nothing is seén~apaxt-from some sandy migaceous
shales, some fine grained oiive'cdloured'sandstong with plants;
and-a thin 1imonite stained, dark grey, micéeeousafossi1=sanistone

(No.llz)é'all-of which are poorly exposed_in a strong double

feature containing these beds and the overlying Transgression

Beds Grit. The fossil sgndstone'is representative of the Rook=-
hope Shell Be@é, hitherto.uneXposed in the areus

The'downfhrown Low Grit $ill feature (here probably elso
containing. the High Grit SilLf can be traced‘southwards from -
Maflheck Gutter, 40 yards eést_of the road, Soeuthwards, it -
becomes more and more prominént as the Hudes Hope drift blanket
drops away below it, - The feature,déscehds from approximes-ely
1350 feet 0.D: at Marlbeck Gutter, until 1% reaches the 1250 feetl

contour at Gate Castles Quarry, whence ;t-aﬁings around inte -

~Snaisgill_$ike, becoming less prominent, in Hulergill. Sike- -

(954286) the Low Grit $ill is exposed as a flaggy, fine gralned
micaceous sandstone capped by at least 24 feet of black shale:
(miéaeeous-towardg'the top), a & feet 6 1neheslfine grained grey
sandstone, and grey sandy shaie, The High GritnSiLl.is not
exposed.. fxposures of both grits oceﬁr in the onlﬁ one of the.
Skears Hushes to extend. east of the roaa,.both being medidm .
grained grits. It is Gate Castles Quarry that affords tls best

view of the Low @rit 5ill, 30 feeb of very coerse, current-bedded
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grit being exposed, but neither ths base nor the top is revééled,

On Brown Dodd, above the guarry, and 140 yards north east,.the
High Gfit $ill first forms an independent-_feature-south of
Merlbeak Gutter, with sqﬁe flgggy, £ine to medium grained sand:
stones exposed in old byergfown gquarries (953277). - Both features
can be traced around Brown Dodd ahtil-lost benecath a tqﬁgue of
drift extending from Hudes Hépe up to the head of Snaisgill Siké,'
Thié dfift, together with mine debfis, aléo obsoures_the séquenoe
in Snangill Sike,_apart from a'few'fegt of eoarée buff gu. ¢
referable to She Low Grit Si;l, On the eagtern slopes of
Snaisgill Sike, both features smerge fiom below the drift, running
southwards and then Swinging’ardund'to the south east until
interrupted'by Uhu north west - beuth uast iault xunnlng up fxom
Inteke Sikes  The Low. &rlt &111 is revealed in many old quarrles
(dipping east ab 20° in one (96026&)% and in Howglll Sike totals
35 to 40 feet of coarse, gurrent bgdded gr;t..ﬁ The Q;raqtlon of |
current_bedding'is fairly conétaﬂﬁ?hefe! end indicates a north
westexrly to west north_Wésterly souraégn .Thg'ﬁigh:Grit will is
but poorly exposedyfsome_fihe gfa;néd bufﬁ_sandstoﬁe in the upper
reaches of Howglll Sike (966265), 70 yards south of the con-
jectured-posit;dn-of fhe fault, belng all that is seen, -

Some doubts may arise as to the justifiocation of cont;nuing
the Intuke Sike Fault thus far.. The features of both grits die
out hareébouts but this, it could be argued, méy be due to the
drift cover which extends ovér Stotley Carrs. 4lso, saue old
quarries ab Stotley'Granée reveal a flaggy sandsbtone which cou;d
readily be linked with the High Grit $ill to the wesba -_HoweVGf,
the latter, in Hggleston Burn (o the east, occurs at a height

_350 feet below the final éxposure west of Stotley Granges, .. This




Jcould, of course, be due %o normal dips, but.the stroug
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Transgression Beds Qriﬁ_fegtﬁre.é@éye;‘mé;npg;ﬁﬁ5g5r§;g§ivelyi.
OOnstant.height above-the'lzﬁolfeet eéhtour”éroﬁnd Ravehlﬂills,ﬂ
The quarlles cast of botley &range are. ;egaraed heleln, as
being_ih a third,.highgr_;gndspone;,whlch eome& in at about Ghis
point, becoming_prominent to the north east in Great'Eggles Hopes
This latter sandstone is not pxesent in $he gxound nitherto ﬂ?mt

con81dexed and it may seem convenlent that the lines of the M%%

-
gt

suppoged fault and the incpmipg_sandstpne_g;mpst_epipcide,_ It
is the only feasible explanation of the fagts; however, and
strata under stress would tend tolfracture'albng such a liney
where a sandstone comes ln, 1n plaee of shales. The combined '
effects of this fault, and the dlp of the bed& below the 1ncom1ng

and thlokenlng bandstone would account for the dlsparlby in

" height between the 1e1ative.bed§ in the-btptley area and in,

Eggleéton Burn,

North of the fau;p} in Howgil;_$iké,_§qme thin sandstones
and gshuales outecrop aporadigaliy, below .the Iransgression Beds
&rlt. | |

Eoggerthwalte, hggleston ﬁuxn, hxeab uggleb Hope. - Hast

of Intake %ike, at Whlbtle blag, LO feat oi curxenb bedded
(varylng dll@ctlog@); coarse, pgbbly_g;lt, (No,91) part of the

High Grit 5111, was mapped by the Primery Survey as the Firestone

¥ill, A feature running over Eoggérthﬁaite tor 600 yards to

the farm south east_of Fpggerthéaije ﬂouge-(979250),,r§presepts
the High Grit Sill, Beyond this, the feature is lost bensath
drift, but obviously links up with_sqme gﬁit exposed in Bell $}ke;
Numerous quarries.hgve béep ﬁorked in this grit on Foggerthwaite;

but unfortunately_ére largely overgrown with but pobr grit




153.
exposures in same of them,.  In Bell hlke, however, an estlmated '

total of &5 feet of coarée;-ogxrgnt-bgdggd.(norﬁn wasterly §33£q9)_
grit crops out in isolated eXposures: 36 .yards dqwnsﬁreamufrgm
the point where the 900 feet conbour crosses the étream,'a'few_

- inches of_sihty_grey Sha;e:putq;opgi plaeing_thé base of thgfgriﬁ
at about BOO feet 0.D, '

. Below Whistle Crag, a feature, littered with very mge
blocks of course grit; is taken as.xepresepting the Low Grit Sill.
160 yards to the_south east,'this.feature cén again be picked up
through the d4rift, with seattered in situ outcrops of soarse éripl
- and traced to Foggerthwaite Quarry (976848), wﬁére a MGmﬂgr'of
‘the Cleveland Dyke System was worked; Up tp_L? feet.of seeﬁingly
magsive, medium grained; oreamgégrey grit. 1s exposed in the
quarry, - West of the road, “the gxlt is upfaulted a matter oi

10 feet or so to the south, with lb feet of bakeu shales
containing 1xonstoue noaule- exposed below Ghe grlt; The fault
runs @agt - WBbt and_peters out before :eqonlng Lggleston Burn,
South of the tault, phe.upth;own gxlt outorops SPQLaQLeally alqng
the roadside, and, 200 yards to the south east; has been-
quafriéﬁf' It is é_cdafse grainsd ‘cream grit and the-current
bedding iﬁdicatgs a north westerly source, Drift-conaeéls the

" solid geology to the*éast;_but.from below the first house on the
road to Bell Siké; a rether weak-feature can be followed to Bell
Sike where 30 feet of coarsé grit outerops ln the stream, The
feature is probably-weak because of an’apfon of dfift obscuring

the lowsr part of the feature, Bastwards from Bell Sike, ‘1o

enam e _._-\\

featuxe or outcrops Through Lha drlft, enableb one to qggyrately
link the Bell Sike and iggleston Burn exposuress - The grits

have obviously come down soméWhat steeply betwegn these.two
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sbreama, and north of. Blackton Brldge, dlps of lO north 13°

north norbh gagt and 7 eaht noxth edsb axe 1ecerded as ene
progresses apstream;- 4 measure oi-the;@eupenb l$ afforded by .
comﬁarison of the position of t he basg of the'Hiép.Grit;S};l;
being at 900 feet OvDi in Bell $ike, end outeropping below 80O
feef 0D, ;ﬁ Eggleston Burqﬂ.: A horph\nérfp west f.ﬁodth éouth
‘egst fault has been inserted between these two exposures because,
although the aip may posgibly-account for the ﬁispariﬁy in_height,
gsuch a'faulf would alsq'help to explain certain problgms_
.concerning-the'unde;ly?qg.suqcession in Eggleston Burn to Ghe
south (aee-p;.1h1:); - ' _

The High Grit $ill is well exposed in a oliff face
stretéhing-upst;eam in the right baqﬁ for ovérfSOO yards befbre
the base erosses fthe streé@ over 500 .yards. upstresan fromiﬁ;d@kton
Bridgswe Thence it fonms the floor Qf the gtroam untii upthrowﬁ
by an east north cast fault 1marked-by a Whin dyke-é'sée'plate
~1TA  De- 373 ), running thr ough- Kuonw (99.52.6‘3), though ©Xp OBULS
is wvery poor bacau o of dxlit. | On thc left bank an old '
Cleveland Dyke qurry'(see_plgte“17ﬂ ,_p, '373.); and exposures
in the bank.to the'so@th,-reveal_the strata intervening Betweén
the two érits. In the former, beneath'zo fset of céarse grit;
we see 5 feet 6 inches of baked white bhale, and a 9 feet
recrystallized, fine gxalngd buff sandstone over more baked _ shale,
with a gap of approximately 10 feet above the Low Gr1t'51lla
In The latter expouuxeb, a 7 fect fine gldlnba gdﬂlbLIOld
bandstonu followed by & feet of alternablng thin coals and
garbonaceaous Shalgu with plants, aflp_lncha ganister .and some
shales and coals ocour, but neither the top of the Low Gritv Sill,

nor the base of the High Grit Sills are seen., 4 similar
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_su006581on to bhis is seen in the left bank of the burn, at

stream level 860 yards n01th of the quarxy._dipping east north
east at 7°%
When tréaed arqund into B;qutonzﬁéck, qn=est@mated'$qtal of
at least 80 feet of cpa%ée'to medium gpained griﬁ_is exposéq;
Two sets of cliffs ocaur in the stream “the lower rGVQaling-zﬁ
feet of grit (No.269), and the upp§; 50 feet of coarse grained
Grit dipping north easﬁ-aﬁ b . The fact that two c¢liffs oggur
suggests interveniqg shales, but any that do:ooour, and none are

seeﬁ, cannot total more than'a few inches, . 130 yardﬁ—below the
| finai:(uppermpsf) g%i@ equﬁufeiin the stfeam;(qﬁﬁzﬁ;);-near.the
Blackton Suelting Mill; the grit-oonpé;@s eoa;igtxeaks gﬁd plant
remains.: .Above_ﬁhe_smglting,mil;;?thgbg boqi@er ciay.bbsau;gs
all the solid geologys The:twq grits_have;gvidently céalaéqed
east of Eggleston Burn, to form one\fhiqkfgiit.

South of_Blaéktoﬁ Beck, the griﬁﬁ'(or gx;t) form a. strong
feature running through1Mi§kle§ide;f}g;tation_wﬁeré some_oo%rse
grit outerops along the feé&.” To:phe south eust the feature
becomes less and les$ pfominent unpiif;p @Les out gppr@ximéfé;y'“
300 yards_north westIOflthe_Northerq Eggleatpszault. _'$5me
'sandstone is revea;gd'in a small stream neér Holy Trinity Chuxph
(998237);-but drift obscures other members of the successione
 The dying out of the feature could be attributed to the effect
.of the fault, even though it @Pwﬂfﬂggﬁgiéo the north wésf; and
normally one wo uld eﬁpeet beds to dip.away on the_downthfow.sidg.
One frequently finds the opposite to be true in this area,
however, es at Mirk Holm in Bow Lee Beck;. and in the small faults
geen in the Knueton Shell-Béds in Great:Egéles.Hdpe. But when

oexamining the seotion in Stobgreen Sike'to the sast; the upthipwn
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Grit Sills (or Sill) are seen t0 be represented by:

- . Ftl - InS.
Coarse_ ?,‘I‘it (NO- 280) . 4 - 0
Shaly buff sandstone,. , 0O - " 4
Fine grained, slightly micaceous, grey=-buff,

well bedded sandstouns, 14 = 0

Above (see figs 3¢ ,ps 74 ) come Some ganisters (whioch may
be included in the Grit %ills), coaly shales, and chert and
limsstones (No. 261 and 288) belonging %o the Xookhope Shell- Beds.
Below, ﬁothing is seen through the drifﬁ until the Crag Limestone,
100 yards downstream, Unless the succeeding ganiéters (possibly
totailing up to 24 feet, including gaps) are included, the Grit
$ille are represented by no more than 20 feet of sandsﬁone and
grit, so it appears that the dying out of the feature is due

largely to attenuation,

he various gaﬁé in the succession above the 4 feet grit
‘suggest shaly members 6f the succession, and even if the génisters
are ineluded with the lower, thicker sendstone grit bed to form
the Grit Sills (haking a total of approximately.42 feet), such
shale intercalations would show the tenuaney of the grits to
_attenggpgmén this direction, The topmost ganister exposure is
capped by a. l inch coai smut, 10 inches of chert (No.&8Bl), 12
inches to 18 inches of silty, limonite=-stalned, grey shales, and
a 2 feet.5 inches dark-grey, siliceous, limestone (No.2bl).
Upstream, aﬁout 5 feet to 6 feslt above the limestone, 1 fioob of
dark, grey, siliceous, $haly mudstone crops out, dipping east at
z° to 40, but changing rapidly to & horlzoniel position upstream,
after a gap of approximately 1t .feet, & 4 feet medium grained,
bu€f sandstone, overlies some sandy grey shales, dipping & 7°

to the west south west into a west north west - cast south sagh

-
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branch of the Northern Eggleston Feult, which downthrows to the
south east approximately 20 feet, North of the- fault, the |

H

following succegsion.is revealed below the Transgression Beds'’

Griv:
’ ;Elt‘ L. InSI
Soft, black, slightly micaceous shalse, _ B
becomlug silty’ dowanrls.- 18 ft. o 13 = 0
Muddy chert. - - ’ S - 0
Siliceous limestone, less sxllceous near :
the top. (No,282), . 2. 6
Black, -silideous shale. -Q 6
Ganister, 4 0

These beds dlp at 500 $0 . 55 o west gouth west into the.
fault. The- succeSSLOn is somewhat dliierent blacK &1lleeous
shale taking the place of bne coal smutb downstream, and with a
feet of muddy chert appearing dlxectly ab ove the llmestone, while
the 10 1nahes chert qu.oygr;ging shales ars absent.'_ of qour&e,-
the limegtones may not be the.same, but:this appears gnlikelj;
'The_cherté are the first met with in this area; and point to
local depositionalléonéitions which weie different to those
prévail;ng in the-area to the north generallye i .

In the River Tees, below Eggieston Bridge,'betwéen Bladk
$ills (002226), and Tophet Hole (Qozza4), a massive, medium
grainéd, slightl& miéécéous; quartzitic sandstone; 5 feet of
whigh is e£bosed;:capped by & b feet ganister, probably represgnts
part of the Gr;t_Siiﬁsg- A$'Black Siiia; a ﬁorth no#th wést -
south.soﬁth cast fault crosses the-Teesj throwing up the Sgndstoﬁe
to the easts - On. the doWnthrqw_side; a b feet 8 inches!dark grey,'
tough q‘hal-,y slightly micaceous, 8iltstone crops out (No.276),
capped by 1 fooi of silty, llmonlta ~gtained, black shale, 1 i@ot
of tough ganister (No.d?b), and flnely laninated; soft, fine
-grainedi black, limonitelstained shale, The beds are

horizontal, but dip at; 3% to the east offthe fault, - East of
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the fault the beds dip at 15° to east south east, with a north
north east - south south west anticline outeropping in the river
bed a few_yaras to the east, Dips off this fold are 20° dn i
both flanks, Thence downstream, the dip remains feirly
constant at betweenlao and 5° to south soubh sast, Between
Black %ills and Tophet Hole, the Grit 8illS are followed by ¢
' 5., ¥ lns,

Vark grey silty shale,
Tough, grey, fine grained,

giliceous mudstone., 6 inches to o - 9
Limonitve stained, dark grey, silty, _ ;
shale, 2 - 0 ‘
Dark grey, shnaly fossiliferous ' ‘
siltstone. (No.249). 1 0
Iine grained silty grey shale. 0 6
Chert, (No.248), 1. = 0 ,
Ganister and Grit Sills,(No.R47). |

The suecgssion is latereally variable, but the above is.
representative. Downstream, opposite Skirtle Bank, the
following section is seen in the left bank of the Tees, below the
Transgression Beds Grit: |

Iné P
- 0

Friable grey shale, passing down into

Blocky, calcareous, fossiliferous
. grey shale. (N0.260),

Dark grey limestone.(No,260a) )

Shale parting. )

Coarse, shelly grey limestone with)

detrital. quartz, quartzite, ;

)

g
@R vl ¢ [oak 33
£ Y
1
HCc o

S S Vo N Wnge”

chalcedony, mierocline, and
glauconites (nNo,260b). ) Lower
Black, carbonaceous, blocky shale., )Felltop 10 =
¥Fine grained, grey, muddy JLimestone.
limestone, '
Grey shale. .
Muddy limestones
Grey shale,
Coarse, sandy limestone,(No,R60e),
Alternating sandy grey shales and
sandstones, 7 = 0

cwoecHo <

)
)
)
)
)

NOCOCC=

Lhin limestones with some thin ganister outcrop below the
Transgression Beds Grit upstream in the left bank, and |

undoubtedly belong to the same group, representing the lower



_;limestonas; th@luppé; members being prgg:eésiyelg out out
- upstream by the Coalbleugh T?aﬁsgreSQipng-_ The?é are twoi;ime-_
sté@es'with shaie partings strictlyZSpeaking, andﬁﬁ,ﬁ;nﬁeé&ing
(195L,pp.83=4) states that in the Spainmore-COtha;spone:Synq;ing
area; the horizen (the ngg?'ngltbpliiﬁestone) is very cgngtant
genefally pdnsisting_oi_z ;imeétgﬁe;;df.l-2”f6ef in thickness
geparated by 4-8 feet pf_shgggg-norﬁally, but by a éreatex't
thickness in the Tees. Céﬁielafidﬂ pf:the TeGS'an@_Sjobgfégn
Sike successions in detail ;g_difﬁicult because 6£ the variable
nature of the chertflimestoﬁe'mﬁdsfppe Rookhope Shell Bedss
.The'gherf-liﬁestone.bgds bi‘%tpbgréen Sike aan be confidently :
cérrelatgd with the cheftemudstoneéSiitstone suceésaiop:ségn-
“betwsen Black $ills and Toppet lee.howevér. .In %tobgreen Sike
the Rookhdpe “hell Beds are sugeaedéq-hy approximate;yziﬁnfeet
of shales; -in the Tees; up to-40. feet of strata separate the
Rookhope bhell Beds and Lower Felltop L;mcstone, $0 that ln _
addition to the Lowel Eellbop Limesbone, approxxmately &b’ teet
Qi beds have_baen,xemoved by thg_boa;clgugh L;anbg;egslgn ;n
=Stdbgreen'$ikeq'
In & gPlegton Buxn, north of:the eust north east fault

running thlough Knotts (whioh may be called ‘the Enobibs Eaulb

for convenlence) thu-upthrown Low " &rib $ill on the noxth, erops
out a8 a goarse gxalned-grlui and bporadlc grit outerops enable
one to trace 1t to Bast, bkeaxs Foot (987265), above whioh
incised meanders cut down bhzough the Grit bllls, and w1nd
upstream for 1,100 yards to Bast Skears (see plate 21 D 429 ),
Beyond Zast Skears iL opens out lnto a broader velley to the

north, The almost velulcal gorge 31des prov1de good sections,

of which the following is representatlve;

159, -
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' ' _ . j!‘t. "". ]:.nﬁ._‘..
Guzrenb bedded eoawse grits - o : -30. =0
Soft grey shalés S - _ 7,70
Coalc o . 0" 4
Grey sandstons, - ‘ 8 = 0
Grey Shales, - - 5 =0
.Grey siltstons, . 7 -0
Goarse gralned grlt (Low Grit blll).' 50 ft, to 556 - 0

.fhe 4 inches coal 1s_undoqbtedly equ1Valsnt to thé_qoal
. horizon occurring ngaf_BlécktpnzBri&ge,

| Aﬁ.Eéaﬁ,Skeara an old qpafryngn the left bank reveals a
good Secfipp_aboye Ghe High Grit Sill, 25_£eet‘of_which is

exposed (No.129). Thé seetion is:

e, Ins,
Medium grained flagay mloaceous . R )
sandobone. 5 11, to.
Sanay grey shale, ' e
"Coal. -
" Ganister, :
Sandy shales anu snaly sandbboneb.
Coal, '
Grey shale,
Ganister, '
Black carbonaceoas Shale. ' 3.ft. toO

=
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The uppeimost sgandsions probably represents'the pazt.pfhth
Third sandstone in this beoulon of" btlata ment;onua prevéouéiﬁ
(pp.151-ﬂ52).A dip of g° to the south east has been recorded in
- the High Grit-éill;_l40_yardélsouthlof dast Skears Quarry, in','
the left bank, 4 further 430 yards downstrear a dip of &°
cast north eaét ocaurs immediatelj ﬁofth of & west north west =
cast soulh sast fault Qownthrohing sduth and bringiﬁg the base
. of the Low Grit 8ill (No.IﬁO)‘&Ufeet above streem level on the
north, agalnbb very coulse gxlt of the upper part of the Lower
LGrit 5ill on the souths _Jointing has been recorded in %hree
placeg in the grits and shows. dominant dllecblonu of north 15 =-
. 20° west, and north 75 - 85° odsb.'

North'of EaSt Skears, thick &rift blanket$ all éXaepﬁ g ome

medium greained, micaceous buff sendstone with some carbonaceous
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streaks (No,l34) which hag been mapped a8 the top of the High

Grit $ill, in Horden Sike, Hopehouse Quarry (988279) and
another qﬁarry 130 yards to the north, are now overgrown, bub

were undoubtedly in the High Grit $ill, The next solid exposure$
occur in wagt HRake Hush, a mile to the north west in Great

ibggles Hope. Laslt Rake Hush is c¢ut along the north sast =
south west, wast Rake Vein which downthrows 10 feet north west,

20 feet of current bedded, mediym grained, micasceocus sandstone
(Nos, 1%9 und 140}, outcrops in the hush, representing bthe upper

part of the High Grit S9ill, the base being concealed beneath the

outwash fan of debris from the hush, above, 10 feet of sandy

grey Sshuale occur afltsr a gup, followed by 20 feet of fine
grained fluggy grey sandstone (No,14l) and some shale exposures
below the Transgression Beds Grit, at the head of bthe hush, -
Both sandstones are sporadically exposed in a stieam to the north
bub in wWest Hake Hush, the High Grit Sill is concesaled benéath
Arift, and only part of the higher sandstons is revealed, A
useful section of some of the beds succeeding, up to the base oif
the Transgression Beds Grit, is seen however., after a gap of &
few feet above the Third sandstone, sone fine grained sandstone
is followed by £ feet of dark grey, famped limestone (the
Rookhppe Shell Beds) and a & feeﬁ calcarsous sandstons capped by
at least 11 feet of fossiliferous shale, (No.152) ths lower 3
feet being calcareous, Abowe the shales, a 4 feet fins grainea
buff sandstons, and ¥ feet of aark grey sandy shales crop out.
On the left bank of Great uggles Hope Beck, 60 yards Irom the
ford (979299), 15 feet bo 20 feet of flaggy, medium grained
sandstone with small pockets of coul and carbonaceous shale are

axposed, belonging to the High Grit Sill, North of asast Skears,
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both the base and top of the'High Gfit Sill are largely
con jeatural, but the positlon of the base is avallable from the.
records oi uast Rake Mine._ “An adlt level at 1,135 fee} 0 b,
starting from the beok ;,7Qo_£eeb north of the bridge on the
Middleton .- Stanﬁope road, d;;ven_5.4é5 feet north by west in
shale bencath the High Grif si_l; '_.-'(_;)l_mpam, 1948, ps310),  Thus,
althbﬁgh the.base is noWhere-séep:.it_oan‘be;confidently drawn
in 'above stream lsvel until we reaph the exposure north of the
ford i#:G;eat Egg;eéhqu Beck.,. The top is_fiXed in Bast Kake
Hush, and probably in Hordén_$;ke. |

South of Wiregil;ﬁigad Miﬁe, thg-F;ake Brig Mine crosses
the beck (unexposed) and throws up a grit identified as the
Pirestone Sill {p, 42 ) on the north against the High Grit Sill
on the ‘south. One Smgil_grit-expgsure is all that is geen of
the Low Grit Sill_in_the_riéht;bank north of the vein, but_in
the opposite bank, and funning up into Wire Gill, three features
clearly.reprgsent fhg'ﬁhree'grits or sandstones, :'These
featurss are equally prominent on the westernléide o? Wire Gill
and continue around into the left bank of Great iggleshope Beoks
Various guarries in Wiregill have been worked in both the Low
and High Grit Sills, 29 feet 6 lnches of coarse grit being
exposed in the’ iormer, and ao feet to 30 feet oi very ooaxse,
limonite stalned gr%t in the latter. _.Current bgddlng is
evident in'both, with a northerly source 1n&ieated_;n the Low
Grit $ill, In the High Grit Sill quarry east of Wiregill Shop
(977307), the grit dips at ?? to east north east, and is
followed by a 2-iﬁches coal, 3. feel of Sandy; mieaeeous shale,
and a thin, medium grained; tissile sandstone, - The goal is

possibly equivalent to the 2" seam in Last Skears Quarry,
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Nothing ié seen of fhé beds betwggn‘tﬁé two grits.;
| The third sendstone is firet seen 2_60_yaras north of
Wiregill Shop, where 10 feet of fine graiﬁed,.diéamy.Sandstone
oveflieﬁ 20 feet of shale, in the lef% Bgnk_oi the stfeam._'
66 yards uﬁspream, some;sha;es abovg thg sandstone ars followed
by a 9 1ﬁches ganister, b feet 3 inches of micadeous.grey shale,
3 feet of famped; fossiliferous limestone (The Rookhppé Shell _ _: j
.Beds)'(No.i59), 4 feet 6 inches of blégk shale, gnd_4 feet 3
ineﬁes of grey, fine grained ggnastone with_éarbpnggepus streaks
'(N6¢;58) ag& shale paxtipgg. _A_ﬁgw:fegp_aﬁovg, the Tyansgresgion
Beds Grit is exposed. Krom Wire Gill, the three sandstone
foatures fun northwards.up to'LittIe Eggles Hope.Véin;_ |

In Mano?gill, 30 feet of coarss, ouirentabedded grit

(No.ll?),,pepb;y in parté, is'éxposed in two old quérries‘
(969304), but mine end hush debris render accurate mapping
difficult, The High Grit Sill agd overlying sandstone'are glﬁo
poorly exposea in Manoréill,.but none o£ the intervening beds
erop oute _Boﬁh the Lodgesike - Mandrgil; Vein and Mhnérgill
'Noﬁth,?ein (the former comb;#ing with a:north east < south wes#
feault- from Cat Level ( see.p, 398 )to form Klake Brig Véin, a
short distance wést of_Great Lggles Hope) cross the head of
Manq;gill, and the High.Grit $ill end overlying sandstone, é;e
hine?aliéed to a greater or lesser extent., Limonite, quarte |
veining, traeés of'galgna.apg 2inc blenﬁe (b;aek jack), all are T
seen, (Nos, 104, l085.. Dips of lﬁ?_to_north east énd-south_ |
‘east: ocour in one of the hushes (967301),'indicating t he
proximity of the Lodgesike < Manorgill Vein, the throw of whioh

is carried in the southern branch, Further information :egarding

this section of strata is obtainable from mine recofds. Thus,'

— - o s mmmmm em e e e e b e e e ime e emam e am - a— e



46l
from the sole of the Middle Level a seetion descends through

43 feet of shale before ruaehlng a 6l. feet .8 inches sandstone .
refeorable to the Low Grit Slll - with the p031tlon oi the mlddle

level fixed on the map,_gmgpgck_;s g;pv;ded as to the whq:eabqgts
‘of the top of the_gr;f in the'gili,_ A section from the middle
1evel‘to the high level shows, a 12 feet sandétoné,fgllowed by
18 feet of shale, a 40 feet B8 inches High Grit-3ill, 18 feeé. |
4 inches shale, a-36 fegt_sandstbne and_? feet of shale, The
three sendstones are appreciably thicker than in Wire Gill, to
the eést but cgorrespond well with the sandstone grit
developments in Last Skears to the south east. N

In Littlegill Slke to the north of Nanorgill 50 feet of
grey flaggy sandstone be;onglng to tpe High Grit bl;l“a;e
exposed;_but neithér_the jop-nor the pasé axe'seen. A feaﬁure
funs northwards, some 270 yards, tp the.Little,Eggles ﬂppe Vein,
A lower feature runs from ths Low-Grit 9ill quarries at
Mano:girl, up to the fault[_imhediately south of which some
coarse grit is exposed. Tﬁe-vgin does not noticably disturb
the grits, in the right bank, bgt ;t§_po&ition‘is mgrked well
in the left bank by'two levelé, while.the Low Grit Sill ié
thrown up tp'the north, from stream level, &t leést 50 fest,
30 fest pﬁlcoarse flaggy grit referéﬁle to the Low Grit S8ill
outeropping above a sheepfold (966319). The vein appéars_to
die out rapidly to the'west. ~Beyond this, exposures are poor
in both banks until we reach the #wo small northerly throwing
faults mentioned previously (p. 1u3), " The Low Grit Sill is
onge more brought down to Stream level, but the only measurable

section is at Black Forae (961513) where 10 ieeb of massive

coarse grit (No.llQ) is seen, _ This is pxobably by no means the
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full thiokness. Tbg H;gh;G:iL S ll is Wull GXPOSud foxmlng a
61121 seotion in the right benk for a distance of over 200 yails,
between the mouths of L9d$?8i;%_5139_9“§-4rﬂ811¥“§ik¢?‘ Hérq!_up_
to 256 feet of coarse grit outerops over 10 féeﬁ tq'lﬁ feet of
black shales with ironépghé'hoﬁules'gnQ a few fossil fragmentsa.
This bccu:renee'of marine fossils is the onleOne recorded ab
this hofizon.in_the area ﬁapped. “above, over 30 feet of bandy
grey shales ars seell, 10 yards north of the mouth of Arnglll
Sike, a north west - south east:vein (worked from an old level
in the west bank of Grea?_Eggieshqpe Bgck) onge more throws up
the Low Grit 8ill, a_ebarse'grif_iiqofing the stream for -
approximately-95 &a;dg to the nprth._ The fau;t_;g revealed in
the right bank, whére some soft, whifg, mleacgoqs sandstone
(No.122), the High Grit Sill, ig_broughﬂ up ageinst some sandy,
micacéous shales and. sanastones above the High Grit Sill on the
south, T

. Exposures north of the veln are numerous._ The ngh &rlt
Sill comprises some 20 ‘feet of soft, whlbe, micaceous sandstone,_
and is separated from the Low Grlt Qlll by 25 feut of more ox
less sandy black shale with.ironstone nodules. Close above The
High Grit $ill an 8 ixoch coal : (oomparable to that 'in Wire Glll)
is followed by 15 feet of varlaole »hale and Sandstone, dipping
north north east at 6%« The sucoession proves to be highly
variable and it ia'@iffieult_#q_draw an gcéhrafe,»bomprehensive
piotufe of ﬁye secﬁion. The third sénﬁstbne is -representsd by
lé feet or more of flaggy, micaceous sandstone, followed

upsitream by S ome thln flags and Shales below a 2 kect ganister.

Above ths ganigter 18 feet oi poo;ly iOSSlllfGTOUb, llmonlte-'

stained black shales (Nq;155) are cappad by at least 10 feet of
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shales and sandstones below the Transgression Beds Grit, . These

—

fossil shales may be equivalent to those above the Limestone 591/41;;:‘,

Wost Rake Hush, o o -
The Grit Sriig areégééh_to ﬁhin.TEBgres%fVély“ﬁbétream

(i.04 gorth north west), the iow Gritv Sill_to no more\than.ﬁo

feet, and the High Grit Sill to as little as 15 feat to Zolfeet,.

while the intervening shales” end sendstones become.oorreapohdi

- ingly thicker, Nonﬁign of the Lower FelltopiLimestone is-seen

in -the upper reaches of Great Egglas Hope., The ooal above the

'High Grit Sill ie persistent, ‘and hqs..lt_hio_k-e.h.ed_. o 8 inchés.

In the Flushiemere = Hu@eshoPe,agea_tq'fhe west,; the Grit 8ills

" were. seen 5o thicken to the east or soutﬁ east, The situation

is similer in Grqgt Lggles pre g@d %S%%???QH:BUTQ._buF at the

he&ad Qf Hudgs Bbpe th§ gi;{s aré véry“thiqk,and coarse gfainéd,

while at the head of Gmeat_ﬂgg;a§ Hope', the High Grit Sill at

least, is unusually thin for the vali9y. Thus we have- the

pioture of the Grit Sills thiokaniﬁg in & belt up to 2 miles,

- wide running in a north’'north west « south south east directions

Dunham (1948,p,37) describes a 23 mile wide "washout" which

1ies cast of the headwaters of Grest Sggles Hope, end whioh is

beliqvéd to continue sduthwgr@ to Eggleshope Mines from

Weqrdaiej _Thg belt of strong‘ﬁanastong- or grit dgvelqpment

herein @esgribed, runs squth eagtwgrdé from the.Hudgshdpe Hoad

area to the Blackton Bridge area - that is, west of the head-

waters of Great Lggles Hope. Whether the belt descriﬁed by
Dunham does not in fact continue'southwards, running east-of the
headwaters, but swings'shgrply westward to the head of Hudes

Hope, is a possibility; vut a remobte -ones; The existence of

two such belts is a far more likely prlanation.




| 1670
queQelettj_ In Wesﬁer Beek_a 6 -1 fee?zmed;um;g;eiﬁed '
,sendstoneiover-eome shalee p#oveS'fo,be the"sele possible
representative of the Grit Sills, Some distance sbove, grey
_ aﬁa;ee, capped by a 4 feet grey e;itstone_whiob is_ca;eerequs
at the top, dip due souﬁh at ;19 below some ﬁ;ack micaceous
~shales with"ironstone_pgdpieea Then above these shales we

have the following successions-

P, « -Ins,
Muddy limestone (No,322) ) -0 .Y
. Mne grained grey llmeetone. ) Lower . I - 1
Soft grey shale. ) O 0O - &
Coarse, greenish - grey ) Felltop
limestone (No.322a) passing
down into' calcareous mudstone.)leesbone. 1 - 0

H.G, Reading (lQﬁb,p. 75 ) identlfied these llmeetones as
the Rookhope Marine Bend (Lower Stonesdale leestone) - there
were no dlagnostlo oharacterlstlos for these beds in Stainmore
I(except Westmorlend) end Readlng recognlbed them on the baSlSl
of "the consbant ocourrenoe of a marlne band between the Upper
&tonesdale Limestone (Lower Felltop leestone) and the Grit
"8111e" (po 74 )e 100 yerds upstxeami e thin fossil bend in
"the eﬁale was jega;ded'by Seading-as-repxesenting the.Rookhope
Ironstone,; which outorops in‘FNp Neme Beck" %o the west, and
which, he states, can be tfeced to Wester Beok by means ef a
ﬁroad shelé feature - the shales-in which this fossil band
ioecurs; .TﬁeLpgg%lipg?t of the l;mestone which Reading identifies
as ﬁhe Rookhope'Mafine Bapd_ie glauconit;e;(No.QQZa) and
lithologieally identical with-the basal nart df the_upper pest
of the Lower Felltop as geen in the. Tees, and on thlb bagis
has been 80 identified (see pp.?35-35) ‘The caloareous 8iltstone
below 1s & finer gralned aeyelepment o£ the }oﬁe; post of the

limestone, while the fossil shale above can be eorrelated wiﬁh,
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the  fossil sheleslabeve'the Lowe;;Fel;tep Liﬁestene'in the Tees.
Reading emphasized the constent 11thol ogioal nature of the
Lower Felltop horizen in his area, and else states that the
Rookhope Ironstene dies out east of Wester Beck, It mey die out
east of '"No Name Beok' or may ocour below the Lower Fellbop in
Woster Beok, phough not exposed;

To the east, drift conceals the solid geology for over-half
a mile; until a feature with some,ehallow, over grown quarries
coeta;ning some loose'f;egs of'fine;toumed}gm g:aihed, i 0600048
sendstone (No.31l), rieee_through the drift end runs in en east
“north east dirsction until intefrupted byithe-West.Pasture Hoad
| Vein, | The combined effects of the vein and the nerth < south
fault -to bhe east, thxow up the 'Grlt Sills' Lo the easb, above
ﬁwarthy Mere{_‘_g felr;y distigc@,featu#e with meny shallow
overgrown quarrigs, runs below Green Rigg for 400 yards to
Shields Beok, where a few feet of medium ﬁ:doerse grained,
limonite stained, gfit outcrep. 'Seme looee grit flags.are-seen
in the quarries, but no in situ exposure&; “the grit cannot be
'very thick howefer, judging from the Shailewness ef the'quarriegg
To the west the feature runs almost up b0 the nerth - south
fault, but the quarries end west of Swarthy Mere, end no sandstone
is seen in the étreams to the west. " Although ‘the sendstone.hae
been mapped as a oontlnuous sandstone to Weeter Beck it might
in faet be undeveloped between the quarries weat of West Pasture
Road Vein, and those on Green ngg, the sandstone in these two
areas fepresenting ribbon—develqpments with e general north -
' south tread., Hast of Shields Beok, the feature continues up to
' "the north north west faﬁlt pqnning south of Stoophill Hoeae

(p, 126 ), Beyond thisg, the downthrown gr;t ewings around igto_
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" the more-subétantial feature of Bail Hill with aﬁ gxposure of 16

feot of current=bedded, medium-gréined buff grit (No,300) in some
old quarrigs, testifyingiﬁo the_eggterly ﬁhiok@niﬁg of'the
horizon, The grit_he;e_dipg'due.south aﬁ';lo!gg& the ourrent
beddingiipdicates an east nprth,éa#tgrly_&ou:qa; A siight,fault
sast of Bai;'Hill Rog@ 1et§5§nwn £he grit to_fhe eaét, whére it
is exposed in some small -quarries or“ip;§§ %n a_plantation,

Only 4_£eet or so of mediﬁm to qéar%eigré;ned, current .bedded |
grit (No.258) crop out, dipping due South at 20° = the steep dip
being.nq dbuhﬁ.due'to fhe-inf;uénce_of_the_ngé;py fault. . The
next exposure is in the old querry geai'ﬁgyqupyIWell.(995327)-
immedistely’ eouth of the Teesfale Fault. 4 dip of 10° to 12°
gouth south west ooours in 34 feet of current. bedded, coarse to
very coarse grit (Np,éﬁl)o. ~The .gasterly expansion of the'grit

is obvioualy'continuing; In the pla#tgﬁion exposure_a northerly

‘source is indicated, and in the querry, a north easterly source .

for the grit, The top of ﬁhe;grit east of'Bai;'H;ll is' '
conjeotural until exposures in Thackwood Beck (985223), Hore,.
outoropé in old quarries of up to 30 feet of qoarse, surrent-
bedded grit (northarnly'aoupag) oecﬁr, with a dip of 10° north
north west recorded in one quarry (98@32?),'50 that a synelinal -
fold'exists-beneath Hayberrigs Plantation; After crossing the
beok! the top of the gfiﬁ! which.hés been steadily moving down
the contours, swings eround the spur into Hole Beask. Grit
expogures_in'the beck and. some old“quarrias éilow fairly aocourate
mapp;ng.' 18 feet of coarse grit is-eprséd in- one (986221}
while another quarry:(QSBézo) reveals the actual top of the grit

capped by 7 feet or more of silty black shald. The grit thus

. oxXposed in Thackwood Beck and Hole Beeck was linked with the
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ﬂTraﬁsgréssion_Bed%uGrit éapping the ground between Héyberfiéq_-'
.Plantation anad Gfaoels Co%tagéi(észéab) by H.G, Reading (195H),

' buf this shale exposﬁrg angthe;gynolinal fol&'below Hayberries
‘Plantation, bringing ﬁp the'é;ip Sills, lgads ons to suspeoct fhis
interpretation, '

No grit or sandgtpne de velopments poqﬁr betwegn'this_and the
-Tfansgressipn Beds Grit,abpva. .Whethef this_grit represents 6ne
of the Grit 8ills, or e combination ;_af both, -dying out to the
. west, is oonjectural, Aboyg thg'grit, ﬁqthinglis exposed éast
of Wesﬁer Beck until we reach_Shieng_ﬁebk (or- Coal Gill) where
we gee & 6 inches liméspone (N6.516)'capbing a_sandétone some
distance above the”Giit Sil}} _This was Taken by'Reading as the
Rookhope -Marine Bgndy . 60 gérdéippgtream,_g e féet thiek, @ark;
grey, gritﬁy limgétoneﬂ(No,514),'overlies'some black shaleé. '
It repreéentg part of theuLower_Eelltop limestons, and oombéreé;_
favourably with tha basal‘é_feet of-the:loﬁef-limestone seenfiﬂv_
the Tees opposite Skirtle Bénk, A@dvp this, a gap of 8 fegt:or:
9 fect ié suqceeded by ll:feet of shales éﬁd thin sgndstonea,
below the Transgression Beds Gfiﬁ; | No sigﬁ_is seen of the}ﬁpﬁe?
limesfone bélonging to thé_Lower Eglltop;Limastone,'the Rookhopé
Ironstone, as polnted oﬁf'by'ﬁga¢ing (lQSikﬁ. 77 ) has died out. .
in this areas No coal is seen to“juéyify the néme of the gill,
but en old coal drift on thé right bank below To@dyshaw_ﬁiil
(966825) testifies to its presence, HFurther é'ast.', in Wadyoarr
Sike, én 18 ipches, coarse, éa;eargous; limqnite-stained gréy-
grit (baSal_portiop pf dear Feiltop Limestpnéj_overlies ﬁéme
sandy grey shales grading down into a flaggy grey;gandstong, some

20 fegt bélow the Transg:esgion Beds Grit, - 70-&ards downstream

Some fine grained shaly, grey, oalbareous sandstone is exposed
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posslibly representing the Rookhope Marine Band. 0ld coal

_drlfts near the Tile Works at Wady Garr (979225) srgnlfy the :
oontlnued presence of the coal 1n workable thiokness, but- here
again it l& not expoeed, Reedlng regarded thls.coal-ae-the
Tenhill Goal (p.108), : |

- The Rogerley Transgression - The name was giren to the

tranSgression'below'the Low Grit Sill by Dunham (1948,p.36),
its maximum development in the nelghbourhood of Rogerley Intake ;
1% miles east of Stanhope, where it outs out the Firestone
ganister., The existence of the "washont belt" in the Grit 8ills
- o the east of Great iggles Hope_headﬁaters_deeoribed-by Dunhem
has already been referred to (ps 166 );'end on both sides of .
this belt, whioh isizé miles'wide in weer&ale, the trenSgreesion
lifts to preserve the Knuoton.Shell Beds. The second belt of
thick sandstone development extends in a north north eagt = south
south west direction from Hudeshope Head to Blaokton Bridge
(p. 166 ). The Knuston Shell Beds are nowhere. seen 5o be out
out here, except pOSSlbly at Blaokton Bridge, -where but one

shell bed’ ooours, with 8 feot of shale and 2 feet of ganistroid
‘gendstone below the Low Grit 8ill. ,It_ls of some,31gni£1oanoe
that the Grit Sills coalésce eud attain their greatest thickness
a short distanoe to the east of this:point. Apparent ebsenoe;
in most localities is probably due to non=exposure, rather then
removal., IThe apparent inoonsistency of ths Xnuckton Shell
Bede in Coldbérry‘Gutter mey lead one to regard the presence of
one shell bed at Blackton Bringe as enother local variation,
affording no evidence of transgression above. However, the

. widespread ocourrence of two shell beds, not only over this area,

but the Northern Pennines as a whole, tends to suggest that the
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Golaterry Gutter section s merely & wnigue Loosl development.
'The possibility of the_coldberry Gutterifoserl;eenestones“being
lenticular hodies not representing the-ﬂhuoton:Sheil_Bede must
not.be.oterlooked, Ifithis he_so,-the question remains ae to
where the latter beds ars = remQVal by ths Rogerley Transgreseion
is unlikely in view of the relatively poor development of the
Grit Sills in that ared. The. Rogerley Trensgression-appears, in
this ares, to be largely ineffeotive*exaept:at Blackton Bridgef
In this resPect however, ‘the shaft reoords of Menorglll Mine
show no sendstonee referable to the Knucton 8hell beds below: the
. Low Grit Slll, whlch overlles lO feet of shele, and b 1nohee/eoal
above the-Elreetone 811l Unless, therefore, the mine seetions
have been:wrongly interprettedirtne'Knuoton Shel; Beds and-the
Crag Limestone have been removéd hy.the Rogerley Trensgression,
To the east, 1n Great nggles Hope , the Shell Beds are both
' preserved While the Grit Rills are less stxongly developed
(pp.164—166) Dha eltuatlon is then, thet we have & ‘trensgression
aotive along two “waehout" belts, one of which .can be definitely

proved (Weardale), anu aﬂseeon@ whlch eeems-highly probable, j
| The eourse'of the Hudeshope Head < Blackton Bridge “waehout"
to the south is not clear. In btobgreen Sike the Grit Slll% are
oompar%tlvely poorly developed and. the feature is seen to

become less prominent in this_d;reotlon.'= This strongly suggeate

that it ‘continues to the north of the exposures in Stobgreen sike.z

In Lunedale, the Grit $ills (or Slll)Were seen to uhloken to.
the sast, whlle current bedding dlrectlonb sugbeet a northerﬂly
or more froquently, an east north easterly source. Ii these

ourrent bedding dl rections are of any real 31gn1ileence then it -

Sseems reasonable to suggest e;ther that the washout ewinge

Y/

!
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suddenly to an west south west dlreatlon in bhe uggleston area, '

or more probably, that the main washout branches, with one brench,

or d;strlbutary runnlng towards Bail Hill‘ Whether_thls
particular ribbon ‘of sandstone dies out here, or whether we are
merely seelng the edge of‘the"waéh-out is not clear, Reading
notes that Lhe Grit bllls degrease in lmportance %o the bouth
across Stainmore and die Qub south of the area. This probably
means that the wesberlyfattenuation in’Lﬁnedale takee place ab -
tho edge: of a washout, or that obhar grit aevelopments (probably
rlbbon develoPments) eross the area,

Iransgression Beds Grit and beds to the base of the lendstone
Silllf” The boalcleugh annsgression.'”' .

Newbiggin = Hudes Hope Area = Carr Crags, on The eésmern__-
slopes of Elushiémeré,'is d pfominent, boulder=strewn featufe,*
with creggy outorops of cparse g:rt belong;ng_to theﬁT:ansgression
Beds'Grita ~ Running south just above or Eelow the 2000 feet
contour, it swipgs.arouﬁd into the hgéd éf Bleagill Sike, dipping
gouth easterly, and then:xuns in -a southerly direction fofming a
gpur called Weatbther Beés, the southerﬁ point of_whioh lies at

a helght of approx;mﬁtely 1,860 feet 04D, The -feature continues

- northwards up the'weStérn~flanks of Hudeshope to Hudeshope

Grains Where'We get our first measurable section of the grit,

In one of the streams of the Grains (935819), 15 feet to 20 feet
of tine to medium grained, buff, flaggy grit or send stons y withl
Some carbonaceous strsaks, qrops‘but. Thelnature of the grit

is quite 'different from that seén in Carr Cregs and in a smell

‘gtream on Weather Beds (929305) where it is pebbly ‘and dips

o :
alpmost due .south at 6 . This illustrates the veried nature of

the grit, Some sandy, micaceous shale and micaceous
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sandstones.are.expogedfbelow the Grindstone Sill in this étream
in the Grains. . The feature, still prominenf, rgnsjin gonvex
arcs betwsen the vafious streams of the g;ains until‘the gr;t
ig thrown up gpﬁroximately lQ'féet fq_l5 fee?ltp-thq_north by
the almost éast - west Hudeshope Head_Vein; to be exposed in one
of the branchés of the mein easterly brengh of Hudeshope Béek

(938822) as a flgggy, medium-grained, white sandstone with plent
_ feméins (No. 79) In common with the lower features on the
upper eastern slopes of Hudes Hope, the Transgression Beds Grit
feétu:e_lsﬂlost sxghp of for 100 yards or_so,.but thence can be
traced south south_gastwardézlwith boulder 8trewn crags. of
.coapse, ourrent bedded, buff'grit'(Nq,ila) up to 10 feet or 15
~feet thick at High Carrs ( 942':'511) and Low Carrs (948303),.. The
feature descend* from a helght of approximately i, 775 feet 0O B.
in the. north to'l, 700 ieot 0 D. in the south near the Lodgesike -
Manorgl;l_Veln., The base of the shale feéature above has been
taken as-the top of the grlt,. Axposure of succeedlng beds |
below the Grlndstone S8ill is very poor, with 7 feet to 8 feet of
. greyjbuff,'mlqaceoub shale 1mmed;gtely_below the Grlndstone'Sill
exposed at the tip of Carxs Hill (965303), and some fine to
medium grained, flaggy, mioaoeous“sanastone 400 yards to the
sqqth east. _ |
South of the vein, the Transgressian Beds Grit forms a

prominent feature, with the throw of the wein apparently small,

‘but reversed in this locality. ™ The block of country between
qugesike.and Manorgi;l-sbuth of ?his veiﬁ,,%gfin:fact uplifted
;elative to the area to the west;aby thé combined efforts of tﬁe
north no:th west - south south east ﬁault:funn;ng“to Eggleston

Burn (pe 394 ) and the north east = sopth west fault (p., 398)
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running to'jo_in the Lodgesike = Manorgill Vein we_slt ot Groat
" Bpgles Hopes The:féatuie, ;qnﬁing south at approximately.1725
. feet 0,D:, has.e§pbs%£es_qf'oqgrset_ﬁlgggygérit, and was
querried immediaﬁé;y south'of_the.Lodgesike - lianorgill Vein
(969297), where the-grit 18 very-coarse and limonite-stained,
Récognition of this .grit és the'?ransgression Beds Grit. depends
upon the oascurrence of é.foséil Sanéétone.helow it ﬁhieh_aan
only be referred,ﬁo thq'Roékhbpe Shéil_ﬁedsf_“ A;%g, Fhé.beds are.
obviously faulted hqre, as.is made_evidént by the infefruption
of feetures; if the downfhrow_qu to the north; then'the feature
-forming Fourth Millstone Grit ,_Would_bé'seg_n to the north, as it
‘is to the south of the fault, It is.not, so one must'conélude "
. that tﬁé downthrow is to the south,fpreéervingithe grit scar of
the Fourth Millstone Grit on_MonkSg . The top of the grit has
been'takehigt the.basg gf a fairly ﬁrominentlfeature running in
.a semi~cirele ﬁérth of Monks, 4 fine=greined, m;paaeous,.oliVBQ
aolourad sandstoﬁe'underlies 4 fget offgrey, micaceous{ shales
" eropping out above the basé'of the feature in a small-northérly
flowing streams, The base of the Grindstone 9ill is purely
' eonjeotural, no exposures, or featuxes oeqﬁr;ing to suggest its
posiﬁion, through the_peg@. A_higher fegture has been taken
a8 marking the base of the Firsi Millstﬁne Gr;t, with approxim-
gtely_50 feet separaﬁing.this and the top of the Trgnsgressién
Beds Grit, This interval seems sufficient to house the
Gripd.stone.Sill and associated beds and the former has been
dfawn in conjecturally. This méy not be the case, however, and
'the"Firsﬁ MHllétona Grit".ibatpre may in faot be the.Grindstohe
Sili} The TranSg#essio; Beds Grit dutorops.in.the hgéd waters

of Manorgill Sike as a very ocoarse, buff grit (No{lll) overlyipg
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gome poorly fessil;ferqus shalds, ' Erpm‘thg stream'd :e;épively
weak feature :uﬁslgasf SQuph.eaatwards_ﬁor 200 yards before dying
out in. the peatb,

Approximatély_?ﬁo ya:ds south:of the.veing the:TrQQSgregﬁion
Beds Grit is downthrown by the north east - south wedt fault'
between 100 feet end 130 feet, but- a drift patoh obsoures the
golid geology below the Pirst Millstone Grit feature._ ‘Beyond
the north north west - south south east fault the grit once more .
comes to light, approximately 700 yards. to the south west.:. A
feature runs around Brown Dodd wibh exposures of coarse grit,
It fades on approaching the oonaeotured llne of the Auk31de Vbln N
but reappears beyond the-headwaters of Sna;sglll Slke to run .
south and then south sout:h_-e_aaS't ‘to -Black sdge (962268) and. Knott
Wg;; (969266l. Numerous exposurés of coarse and vefy coarég,
cu:rent-beddgd, lqbse;y_oemenQed grit are seen, partioularly'at
Black Edge (No.9) in some oid qﬁgrriesfénd goar éxposures; and
in $ome'6l¢ quarries west of ¥nott Well, where at least b feet
of grit is expoSed. 'Gurrentibedding'directions at the lattér
locallty 1ndioate a north westerly souroe. 'BeJond Khott Wélig
the foature, now drift skirted gwings northwards, at a fairly
constant ‘height above the 1260 feet contour, with SANe COarse
grit (No.laz) exp0uureb in old quarrles. Nothing is seen of ﬁhe-
overlylng beds up to the Grlndstone Slll.

mgglestgg_ggrn,'Great_mgglesﬂggggj_;;ttle Lpgles Hopé; -
North of Slaggy Sike, near the old quarries hentioned above,
the Transgression Beds 'Grit is onge more upthrqwn by the north
north west.f south'southleast faﬁlt met with in Hudes Hope, and
whioch runs, now in a north west - south east direction, %o

Knotts Hole (996863),- The feature continues northwards, and in
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one of the branches of Horden Sike, the grit, coarse grained

(No,135), is seen in an old quarry'(977277) and a few yards
upstream, £ feet of grey shale is succeeded by 18 inches of grey
shale with coal streaks, and 1 inch of sandy &hale passing up
into a flaggy, fine-grained buff sandstone dipping south east at
7%, Northwards the feature remains prominent, with constant
exposurses of grit, coarée, to fine'grained, limonite-sbained apd
current=-bedded, with a north north westeriy sourge prominently
indiocated in ome (979884), In kast Rake Hush, 20 feet of coarse
" limonite-stained, ourrent bedded (north north westerly source)
grit (No,142) crops out, with further exposures %o & he north in
West Rake Hush (where it takes the foxm of a fine grained, flaggy
buff sandstone), and the streams running between the two hushes,
(No,1456). In the stream, a thin ganlster over some grey,
micageous shalgs dipping north at 5° represents the only eXposure
of the overlying beds seen ®ince that in Horden Sike over a mile
to the south,s Judging from ths attitude of the overlying
Grindstone Bill feature, intervening beds appsar to be gomewhal
attenuated as we come nortbthwards,

On the sastern flanks of wmsgglegton Burn the Llransgression
Beds Grit is largely hidden beneath drift, but a feature does
ﬁeap through in two pléees: gouth east of sast Skears, and
below Brown Dodd, on or near the 1&50 feet contour, serving to
check its position below tﬁe prominent Grindstone Hill - First
Millstone Grit feature., In Little Eggles Hope the grit once
more appears, first being seen as a fine-mediwn grained, massive
sandstone with plants, 12 feet being exposed, Thehae it flo??s

and . flanks the stream for approximately 530 yards to the north,

with one dip of 12° being recorded (994297). The final
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exposures in the streem bed reveal a medium~-grained, mottled
sandstone with calcareous cement (No.149).

In an old quarry én the right bank (993%00) a good geotion-
of the succeeding strata presents itself, A 4 feet fine grained,
micaceous sandstone 1s capped by a 30 inches cream ganister with
plant fragments (No,150), and above this, 2 feet 6 inches of
shales and sandstones, capped by the Uppexr Kelltop Limestone.

" (No.150 and 151). ‘This latter consists of a famped,

fossiliferous limestone passing down into a quartzite, totalling

12 inches to 18 inches, and is succeeded by some fossiliferous

black shale, (No.iﬁa). A gap of up to b feet or 6 feet occurs
between the Transgression Beds Grit and the basal éandstone in

the quarry, but some fossil shales (No.154) are exposed above

the grit 200 yards downstream.- 70 yards to the north the lime-
stone is exposed as 12 inches, limonite-stained, sandy limestone,

in the stream, oﬁerlﬁing at least 2 fest of fine gralned flaggy
micaceous sandstone, The limestone has a peculiar “oolltic =

like" appearance, due to the abundence of quarts greins, which

in thin section, amount up to 15% or more of the rock, The .
carbonate is of a yellowlsh colour and has the optical propertiss

of siderite (giving limonite) in the main, though oiear-patches ;
of calcite ocour accounting for the briék’effervescence when f7<
dilute H.Cl. is applied to cerfain parts of the rock, The
siderite is very fine grained with all the characteristics of
reerystallization. and this, togethser with minute traces of iron
pyiites suggest the influsnce of minseralization Progesses, No -
velning is seen nearby, but 600 yards upstream the Last nake Vein

crosses Little i#ggles Hope. 4 second 6 inches to 9 inches fine

grained greenish-grey, micaceous limestone outcrops in the
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stream 210 yards to the north, and finally, a further 90 yards
upstream, in the right bank, the Grindstone Sill caps some sandy
shales which grade down into fine grained, grey, poorly
fossiliferous shale (No.168). '

North of the PFlake Qrig Vein in Little suggles Hope, the
sﬁecession is repsated and the Uppsr Felltop Limestone (No,1651)
is exposed in a guttei runoing for 140 yards to the soulh east,
&40 yards south east of Little wggles Hope Mine, on ths left
bank of the stream. It is 4 feet 9 inches thick, consisting of
fossiliferous,'blue-grey limestone, passing down into a fine
grained sandstone, Beneath, 9 fest of sandy shale with a 6
inches sandstone, overlie soms ocalcareous grit (No,164), which
possibly represents the top of the Transgression Beds Grit. In
the steep hillside running southwards from Little dSggleshope
Shop (9874513), the Grindstone Sill overlies at lesast 30 feet of
sandy , migaceous shaie, with impersistent shaly, micaceous
sandstones, |

Bolow Middle knd (987294), the Transgression Beds Grit
forms a prominent feature, readily traced to the north west along
the eastern slopes of Great umggles Hope, to diregill Mine, aAn
old quarry reveals some fine to mgﬁﬁgm grained buff sandstone
with large plants (986293), and a § of a mile further north, a
fine grained, limonite-stained, micaceous sandstone ouborops
imnediately south of wast itake Vein. . The downthrown feature
(10 feet north) rume north west for 700 yards to the Flake Brig
Veln wh;ch'throws the grit up the level of the Grindstone Sill
on the north, The fault is revealed at the head of Dusty Gill

_(981304) where medium %o coarse grained, flaggy, micaceous grit

near the top of the Transgression Beds Grit, is brought up
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against the base of the MWirst Millstone Grit and some underlying
shales, A feature runs in a northerly direction and swings
round in a concave are t