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Abstract

The structural geology of the South Pennine Orefield is shown to be
composed of an interference pattern of folds related in part to basement

features. Folds are shown to have developed with varying trends during

and a‘fter the deposit"ion of the Carboniférous limestone. It is concluded

that sorﬁe of the faulting, normal a-nd reversed, is genetically related to , &
folding, Columnar calcite is showa to be in many cases earlier than A

fluorite in the vein—fﬁu‘its and is related to early phases of movement,

whilst fluorite relates to later lateral movenients on the same vein-féults.

The disi.tibtlt:io‘n of fluorspar deposits is documented and.is related to the
oceurrence of open structures at the time of mineralisation. The flow of '
solutions into the preferentially mir’ze’ralised antic;.inesv is thought:to be c‘onrﬂroil"éd'
by differential pressure release of solutions up through the thin shale cover

to the overlying Permyo-Triassic unconformity. Some of thé major potential
fluorite deposits are described in detail and it is concluded that thére is
sufficient potential to jpstify an exploration programme with a view to -

supplying a second flotation plant in the area.

¥he termsore as used in this thesis is potehtial ore in the generally
accepted senrse of the term. the terms possible ore ,probable oreand
ore reserves are similorly used to refer to degrees of pobentiality
and are not used inthe normel sense of the terms. ‘
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PARY

Introdur

1. Genersl Description and Location of thé Area Studied

The area studied lles at the southern tip of the. Pennine Chain, in’

the Worth Midilands. It is a . limestone area sometimes referred to as the .-

Derbyshire 'Dome’, as it is geologically an area of upl:

T, with younger

'strata dipping sway in all dirvectionms. It i8, however, beitter .isymed ihe

Derbyshive Mass

as it 18 an arvea of quite ca@plex folding. . Thisg

colucident with sn area called the South Pepnine Orefield. . co :

The cities.of Derby, Sheffield and Manchester lie o few tens

t0 the south, east and west vespectively. Buzton, Bakeweil and Matlc

are the principal towns within the ares (see‘Figures 1 and 2).

The area ig 8 rolling limestone plateauw, at 1@00#1300'ft.'0‘b;;

deeply dipsected by cliffed snd wooded valleys,‘scme'uf,w

Limestone outorops sve iargely confined to valley sides. :

to the north, east and west by upstanding scarps of Miilsibnéfﬁrif;

_to the south descends to the Triassic Plain of the Vale of‘Txen?

2. Summary of the Geology. of the Ares

The Derbyshire Massif

iz a geologically uwplifted axvesa of limestones

with ° dolowite, chert and inter-beddsd basic igneocus. volcanies.. These

'

overlie hallow basement of Lower Palaecomolc slates and #oibanics of

probable Pre-Cambrian age. It is surroundad by basin areas where the =
sedimenty are thicker and more argilliaceous and the basemepﬁ ig deeper.

The margins of the massif in the north, south and parts of

the west are

hinges across which -@ifferential subsidence occurred, as emphasised by
& - b E)
? .

the cccurrence of moncclinal. vee

and basin facles.
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Maroof (1973) on the basis of gtudies of gravity snomalies, has shown
the massif 40 be composed of three east-west blocks of basement syxranged
in a north-south line, but inclined to the esai., Sedimentation in Lower
Carboniferous times was dominated by this structure, being thicker in the
east than the west. The present~day gross structure reflects ﬁﬁis’busemenﬁ

configuration with the main axial ridge being worth-south, in the west

,with steeper dips to the west than to the e#st, i.e, an
asymretrical snticline.

'The #olds of the massif show main1§ ecagt~-west, northwest~southeast
and north-south tremds which interfere to produce a complex pattern of
clongate domes, lozenge shapgd basins, gaddles and ridges. Bome Folds
were active during sedimentation in Lower Carboniferous times, as strata
are seen to thin outo anticlinal fold crests, and faclies vary from aniicline
to syncline.

The faults éf the massifl trend principally northweét, cast~northeast
to west-northyest and nodih-nerthwest. Some of the faults can be
demonstrated to be pre~Mamurian in age and intrusions of Namurian to
Westphalian age occuxr in others. Some of the faults show relationshins
to the folds, reversed faults being related to the tightening phase of
folding and some of the normal faults being related to the post~folding
relaxation. 1t is clear however, that many of these early faults have
been reactivated at a later date, both during snd after mineralisstion, by
iateral stresses, which ﬁrobably gave rise to the majority of the mineral
veins., The mineral Qeins of the massif shov similar patterns 4o the faulté,
indeed many of the major mineral veins in fact follow the course of faults

and it is probable that most of the persistent veins have some disgplacement

of strata on elther side, although often this caunot be detected.
In the classical picture of Midland Carboniferious terrains, basement

trends control tectonics in the superimposed sediments (Feavnsides, 1933).




It 1z therefore important to define these trends in order to recognise
them in the cover rocks. Maroof (1973) and Kent {(1985) have delined the
trends of the edges of basement blocks as essentizlly north-northwest,

northwest and eastwest on the basis of gravity awnd aevo-magnetic maps.

In the outcrops of Pre-Cambrian vocks Chernwood Forest, northwest and
eastwest trends are known for the f£olds and cleavage, whilet northivest

and northeast faults occur. Thus all the trends of Tolds and faulte scen

foroes

in the Derbyshire Massif are present in the basement and this »

the clas

:ica} concept that the folds and faults relate to basement movemeuts
The massif may be divided intoAfour sub—areas on the bhasis of its

fold and fault structure. Three of these correspond to some extent fo

Marcoof's thres basement blocks, whilst the fourth lies along thelr western

S B04670 Fo SKR00ST0

edge. The Bonsall Fault zoneAtends w0 geparate these sub-arecas into two

th different structural patterns., Sovitheast

groups of"tWQ,Héach.paiff‘
of the ﬁassif; the-cgnfﬁﬁhétidﬁ of,this Ffault zoﬁe separates Q?;ﬂs of the
Derbyshire Cowlfleld, also with different structuralipatterns. The fault
is thought tolrepresent a fundamental 1ine of weakness in the basement
perhaps sepavating different types of basement,

During the late Tournaisian and early Viséen times the Carboniferous
sea transgressed ovér the Derbyﬁhirg bagsement blocks., Subsidenge was
more rapid in the east than the west andbth& sediments therefere thin to
#he western edge of the blocks where the lowest beds (Tournaisian) ere
absent. The early sedimeunts were pene&ontémpgrary dolomites with anhydrite,
These were followed by more dolomites and in the higher Vis8an, by lime-
stones, indicating » change in environment from sabkha to lagoon. In all
about 6000 feet of'limestone’ were deposited in the eost (gt Eyam; Dunham,
1973)Awhilst perhaps 2000 FTeet were deposited in the westi ét Weondale (Cope,
1949, 1873).

.At the and of the Lower Carboniférowns times, extensive uplift of the

ngesif in the north-east and south, resulted in the erosion of wuch of
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the D? streta to form g limestone surfece not very different from the
3

present surface configuration., Following burial in the Upber Carboni

period, some of thig erosion surface was probably exhumed in Lowex Permian

times. Only a thin digcontinuous cover of shales remainad on the lime~
atone. Through this, in the south and west of the massif, during the
Upper %ermian Zechstein transgression, magunesiunwm-rich solutions coﬁld
renetrate downwards, especlally aloug faulis and joints, to doloﬁitism
the underlying limestones. In early Bunfer times, irvoun-rich solutions
ware able to penetrate into the limestones along faults, creating snall

haematite occurrences in the south and west of the massif. At the same

time karst cavitles probably formed in the limestone, especlslly at the
base of the porous dolomites.
Although 6000 foet of limestones and dolomites are known in the

massii, only the upper 1000 feet are known to be mineralised: these beds

form o sequence with maiy basic volcanle layers, They contain extensive

1)

orve bodles in the form of fissure and cavity £ills as well as metasocmatic
replacements. The replacements lie on top of toadstones or in resfs

immediately below the shales. All the warious type

w

of deposits are
related to faults ox Lracture systeﬁs. The main gangue miunerals ave
fluorite, barite, calcite, with a little quaxrtz or other forms of silica.
Commonly these gangue miberals meske up the bulk of a deposit. Sulph;des
snuch as galena, sphalevrite and varicus copper-~-iron sulphides, together
with secondary and trace minerals, yarely make up more than s few percent
of a deposit.

The gangue minerals 'in the veins ave crudely zoned into north-gouth

zones respectively rich in fluorite, barite and éalcite,'grgy-east To

- west. However, ove bodies of fluorite commonly occur in the calecite zone’
and vice versa and thus the zonzl concept is no mwore than a pencralisation

(Firman and Bagshawe, 1974). The zonation has commonly bheen referred to

J



a temperature gradieunt with a high temperature source to the east, but
fluid inclusions studies of the fluerite do not show consistent slgnificant
temperature variations in any one direction (Rogera; 19%74) .

It is hevein éuggested that f£rom Permian to Jurassic times {(Inesgon and
Mitcehell, 1973), mineral bearing solultions driven by pressure, dﬁa Lo fh@
compaction of basin sediments surrounding the massif, as W&ii us‘séismic

shocks, (Sibson et al., 1975) flowed up~dip and roge up the stvata towards

The #£low was pavily driven by the bhydraulic presgure gradieat set up

due to the jeakage of solutions up through the thin shales overlying the
massif, into the unconformable PermOMTriaésic rocks above, The piincipadl
gsource of scluticuns was from the east due to the structure of the massif
and the surrounding area, which gave a welatlively iong uninterrupted up-
dip flow from this direction, compared wifh areas to the west and scuth.
Fold and associated fault structures chaonelled the soluwiions westwards

and on the massiy the majoxr anticlinal areas of the easteru margin acted

as centres towards which the solutions flowed., Hexre, the pressure érudient
was high, as the cover of shales was relatively thin and therefeore leakage
nore intense than in the nearby syﬁclines. Thueg the miveral vein faulte

on the periclines of Ashover and Crich, the Huchklow Edge--Longstone Idgs
Anticline, the Taddington-Alport Anticline, the Long Rake Anticline and
the Matlock Anticline, ave all enriched in fluovite relative to the
synclinal areas in betﬁeen. Moreover, it was these arched areas which

had open fault veins during mineralisation. Many of the fluorite deposits
lying well to the west may be accounted for either in terms of oben
gtructures in dolomite, or in terms of solutions heid dov?'by’impermeable
toadstones until they reaclhied a point where they cculd br;ak their way
towards the suriface. Eqﬁally important in some of these deposits, may be

the formey position of the unconformakle shale cover, which may have been

only a short distance overhead.:



Generally, therefore, it is concluded that the occurvence of fluorite
orebodies relates directly to the existence of accessible open structures
at the tvime of mineralisation. Thé gource of the selutions, theix
temperature, and the effects of pressure release on distribution had only

o secondary or background control on the occurrence of fluorspar deposits.

&. Higtory of the Research Projecot

The project has been financed by the Italisn based mining company
C.B. Giulini (Derbyshire) Limited, in reiturn for a sevries of geological
reports on areas of interest to the Company. 'These are presented in
Parﬁ a.

As oi

zinally conceived, this research project was to be an intensive

£

study of the Matlock area bf the crefield. It was considerved that detaile
fleld mapping of the structure of the area should be made_together with
petrographic studies of the strata. The paragenesis and gemchemisﬁry of
the mineralisation weve to be examined Lrow szuples taken during this
figldwor:‘ In addition, detailed studies of old mining documents were
to bg carrvied out.  All these differenl approaches were to be integrated
to create » model of the minéralisation and to use this to predict new
ore bodies elsewhere. A dossier of the nature and extent of the old mincs
)

was to be compiled.

In practice the project developed aleng different lines, The nasture

! the industzrial s sor's reguirements called for frequent renorts
of the indu izl spon 's reguirements called for freq b norts,

iy

principally on the structural geology, stratigraphy and mineralisation o
widely spaced, small areas, some of which lay outside the initially

proposed area of study. Thus it became necessary to find a unifying thene

g0 that the fieldwork undertaken for each of the reports could be inter-
related. The area of study was thevefore extended to £ill in between
the industrial repoxrts and at the same time the mumber of techunigues of

study weres reduced. It was declded to cencentrate on refining the
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kuowiedge of structure amd-stratigraphy of the area in relation to

nineralisation s well as to examine from old documents ithe nature and

extent of previcus mining. The study therefore became fleld based and
E Y

‘the labdéatory agpects of petrography and geochemistry were curtailed,

The field study has been confined principally to the ore-field south
of the River Wye, since this area was legs well-known geologically and
from the polnt of view of mineralisation, Moreover, it was the area in
which the sponsoring company held exteusive mineval right;. 'Fufther, any
examination cf the northern area was Limited in scope by the lack of
accesg by the author, to the mine workings and peoclogical informaiion of
Lgporte Industries Limited, who operate tﬁo nines near Byam,

The objective of the work has been to examine the geclogy of past
and present workings for fluorlte within the orvefield and‘to deiine some
of the controls 6u the formation of these deposits. The principles
discovered have been used to predict the occurrence of new ovebodies and
the extensions of old ones within the known orefield and to pestulate
extensions of the corefield buried bensath younger beds.

The wovk has been flnanced by industry and to s great exteat the
are@s examined and the techniques used have been dictated by théir
reguirements. The study thevefore exsmines the occurrence of fluorspar
on & bullk or comnercial secale, dealing with orebodies rather than details
of paragenesis and mineralogy within a deposit.

Mugh ofbthe work has involved basic mapping at scales of six inches
aﬁd occasionally twenty-iive inches to one mile. fhis has been in order
to produce a modern 1:10580 map of the area of the oreficld fowx which no
mnodern large—scale maps were available, and to revise parts of the
Chesterfield Sheet of the Geological Survey (Sheet 112f, iﬁléhe Matlock
avea (see Figure 3). Detalls of the structuves and_sfrata of both cold

end active opencast and underground workings have been recordesd, Caveful




gtudies of the previous llterature have been made and new information

gained from the study of old mining documents in the Derbyshire Record

Offices and other archives. These vavious types of infor ion have heen

compiled as maps; sections and written reports produced for the gponsoving
company (see Part © of the Thesis).
From the stratigrapbic point of view, the reseavch hias led to the

revision of the corvelatlon ol several of .the toadstones (basaliic lava

&
fiows, siile end tulfe) within the area, ensbling a more refined reglonzl
correlation of the limestone. strata to be made. A map of the distribation
of dolomite and dolomitised Joints has beon produced. A detailed

gtructural map of the orefield bas been constructed showing accurately

the fold trends within the highly minevalised upper Visean (Dz) stwata.,

188

The relatlouship of these folds to those of the coslfield to the sast has

been determined. A new wmap of the mineral véins for the whole oxefi__q
hae besn comstructed. Details of the various types of fiubriteqoré’bodiﬂw
are described, The general knowledpe of tﬁe distribution of fluprﬁpﬁr
with respect +to barite and calcite, has heen refined and-analy&eé'ﬁith
regpect to structures. The occurrence of haematite within.the'vcins

has been documented foi the first time.. Reasonz For these,distribu@ions,

are proposed.
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5. History of Previous Resecarch

The eaxliest comprehensive work on the geologyrof the area was that
of Whitehurst in 1Y78., "An ehguiry iante the original state and fornation
of the earth, with observations on the strata of Derbyshirve". He mnoted
the presence of certain veins in the Matlock avea and discussed their
stratigraphic relaﬁionﬁhips.‘ Later, during +the lgﬁe 18th and early
19th Centuries, White Watson (1811) produced many Iniesid tablets of the
geological scctions of the area, based on hig detailed surface and under-—
greund‘observatidns. He theorised on the origin of the veins, noting that
certain mineral products were confined to pariicular stfata. Piikington
(1789) described the mines and geology of the area in his boolk 'A View
of the Present State of Derbyshire'. Farey (L811) published a 1list of two
hundrod and eighty ilead and zinc mines‘in the ovrefield, togethexr with o
brief Cescription‘oﬁ their ores, stratigraphy end location. Thie was
followed in the game year by his report to the Board of Trade ‘A Genersl
View of the Agriculture and Minerals of Derbyshire’. The following year,
he described the Derbyshire toadstones. These early works remain basgic
references today, as their authors bad access to mines and exposures long
since lost.

The first Geeclogical Survey Maps of the area were produced in 1852

and a descriptive memoir in 1869 - ‘The Geology of the Carboniferous

Limestons, Yoredale and Millstone Grit of North Derbyshire' by CGreen et al.

(Pnd edition, 1887). Remrose produced a detailed petrographic description
of the Derbyshire Toadstones in 1894, and followed this inm 1907 with &
study of their field relationships. C.E. Parsons (1887) gave the first

detailed description of an orebody, taking his example frcom Milliclocse.

Barnes (1201) discussed the nature of the limestone-shale contact
at Cdﬂtleton, argving that it was an unconformity. . This provided the

basis of much controversy in the coming years. Wedd and Drabble (1908)



pointed out, for the first time, the zownal patitern of the Derbyshire

gangue minerals in their short memoir 'The Fluorspar Deposits of Derbyshire®,
In 1915, the filrst Geolugical Survey's Special Reports on Mineral Resources
'Barytes and Witherite' was published. MNeve Cavvuithers et al. d@scribcd

the occurrence and worlking of barite throughout the ovefield., In 1916,

this was followed by 'Fluorspar' in the same series, written by Carruthers
and Pocock. Spurr (1917) wrote a general paper on lead-szine chimneys in
limestone, qesoribing the Millclose Mine example, and Stuckey wrote a

detalled de

on’of the veins in Millclose, showing them to be both
coavity linings and fissure fillings. L. Parsong (1922) described ths
dolomitisatlon of the area, publishing various analyses and noting that

it was on essentially superficlal and secondary alteration of Limestone.

Carruthers and Strahan described the occurrence of lead and zince in the

érefield in a G@Elogical Survey Speciasl Ropoxrt in 197 snd in the pame
year Dewey and Basitwood reported on the copper oves of the area, in the
same series. Jackson (1D25) describad the unconformable relaticuship
of {the ldale Shales to the Carboniferous Limestone in North Derpyshire,
showing'that ihe complex boundnlﬁ‘fault aystem to the limestone of the
old Geological Survey Maps was imaginary.‘

In 1232, Fearnsides gave an address €0 the Genlagiéts Assocliation with
the title 'The Geology of the Eastern Part of the Ieak Ristriet', and
Wilcockson added netes on the mineralisation. TFearnsides noted the east-
west subiolds of the Derbyshire Massii and commented briefly on the facies
changes across them. In 1933 he published his address to the Byitish
Association, 'A Correlation of Structures in the Coalfields of the
Midlands Province'. This presented results of years of ex erience as a
coalfield consultant in the form of two maps, one of the folds «i fthe area,
the other of the faults. His paper remains a fundamental work on the

structure of the region. In it he discussad the sinuous fold pattern of
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the weglon, but failed to recogniss it as an interferencs patiern hetween
conponents with different trends. Fearnsides linked the subfolds of the
Derbyshire Masslf dirvectly with those of the Coaltleld, but later work

by the Institute of Geological Sciences, and by the author, shows that
whilst the patterns ave essentially similar the individual folds are not
directly continucus. He concluded that the complex fold and fault pattern
was dus to adjustments of the cover rocks to movements of the basement

at deptl, aleong pre-~existing fractures and weaknesses ~ g concluglon with
which the present authoxr is in complete agreement. Fearnsides concluded
that the massif as a whole had been moved td the northwest during the
Mercyndian orogeny, on the basis of the northward curve of east-west folds
around the north end of the massii. Structure conbtour work by the auther
and the recent work of the Institute of Geological Scilences has modified
the fold pattern and this hypothesls oif a northwest movement 1s no longew
tenable.

In 1633, Hudson and Turner described the sequence and nature of garly
and Mid-Carboniferous earth movements in Great Britein, noting that in
Derbyshire’several pulses of movement occurred from'Czsl times to late Dz.
Hudgon and Cotton {1943, 1948) developed the first ideas of massif and
bagin facles, as a result o their work on the Alport, Gun H1ll and Edale
boreholes. Traill (1939) amplified Varvills work hy producing two classic
descriptive papers on the Millélose Mine - 'The Geology and Development
of Millclose Hine, berbyshire‘, and 'Notes on the Lower Carbonifercus
Limestones and Toadstones of the Millclose Mine, Derbyshire'. These gave
the Tfivst really clear picture of the importance of tbadstones as strati-
graphic and structural ore controls in the Derbyshire mineral deposits,
and they have keen guoted frequently with and without misiﬁterpretations.
Traltll compared the rise up the stratigraphy, from norfh to south, of
the Millclose ovebody with the 'manto. deposits' of fhe limestones of

Mexieco, described by Praoascott (19263,
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In 1942, Pocock described the occurvence of ochres aund umbers in-a
Wartime Pamphlet of the Geolcgidal Survey. Dunham and Dives (1948)
produced ancother Waftime Pamphlet of the CGeological Sﬁrvey on the coccurrence
of barite within the orefield. Shirley and Horsfield (1543) related
stratigraphy, structure and ore deposits together in theif study of the
Eyam Digtrict of Derbyshire, noting the occurrence.of some major veins
aloug anticlinal folde. . In the sawme year, Schrellmann and Wilson reviewed
lead~zince mineralisation in Noxth Derbyshire, pointing out conceéled
potential orefield exteunsions east of the massif, In 1948, Shiriey reviged
the stratigraphy of the Millclose Mine, corrélating the toadstones thereof
with those of the surrounding areas, based on his obseryatibns in 1940, just
hefore the Mine plosed down, He'showad the toadstones to cccur on maeny
digcontlnuous horizons and hence the difficulties of using them for long-
digtance correlations. In the same year Cope described briefly the VWoodale
borehole showing that dolomites ol C-8 age lay on a basement of probable .
Pre-Caubrian volecanics.

In 1951, Mueller completed his Ph.D, Thesis on 'Genetical and Geo-
chemical Survey of the Derbyshire Mimeral Deposits', with a new zonzl wap
of the orefield, based on the colour of fluorite and the proportions cf
fluorite, barite and calcite in the veins., Parts of his thesis vere
publighed in 1854, In one, on the 'Genesis of 0il by the Hydrothermal
Alteration of Cbal Type Substances'!, he sought to show that the temperature
of hydrothermal solutions could be estinated from the melting points of
coal-1ike bitumens. On this basis, he estimated the temperature of Fformation
of the Derbyshire mineral deposite to be about 30000. His other papers ware
ocn the colouration of fluorite and on inmclusions in gangue minerals.

Dunham's Goological Survey Repoxrt on fluorspar (1952; déscribed
oceurrences and workings in the orefield. In the same year his paper on

'Age Relations in the Epigenetic Mineral Deposits of EBritain' pointed cut



that the secondary dolomitisation of Derbyshire was pre-mineralisation and
probhably Permian iu age. In 1853, Dennison and Varvill described 'Prospecting

4
LN

with the Diemond Drill in the British Isles', outlinging eca:

y use of

this technique on the Great Rake at Matleck. Schnellmann again drew
attention to the posgsibility of concealed lead-zinc orefields east of
Derbyshire in 1955, while Ford described the oceurrence of Blue John
fluorspar, In 1858, George deséribed the Lower Carboniferous palaecgeography
of the British Isles, outlining the Derbyshire situation. Varvill reviewed
the state of the Derbyshire orefield in the 19589 Inmstitution o Mining and
Metallurgy Symposium on 'The Future of Non-Ferrgus Mining in the U.XK.';

whevein he proposed a scries of northwest to southeast lead rich and lea

£a

poor belts cutting across stratigraphy, structures and facies. The belts
were constructed by joiming up a few mines known to be 'vich' in lead and

the present author cen find no Justification for this. Many 'wich' mines

are known in the 'lead poor' belts and the concept is most unsatis

otLory.
In the same year, Shirley described the stratigraply and structure of ihe
Monyash-Wirksworth district producing a small scale structure contour map
showing the relationship of some of the veins.

in 1961, Ford reviewed recent studies of mineral distribution in
Derhyshire and commented on the fact that whilst authors derived their
minexral solutions from the east, no source granite was known., In 1962,
Varvill wrote on 'Secondary Enrichment by Natural Flotation' drawing on
hig Derbyshire counsultant experience, While this coﬁtains gome unacceptable
ideas, it has many useful secfions on geclogicully recent enyichment of
older ore bodies in Derbyshire. George's review of 'Tecﬁénics and Palaeo-
geography in Northern England' in 19864, cmphasised thatv?he doming of the

South Pennines was a purely Tevitiary feature. Ford and King in 1965,

described the layered galena-~barite ores of Golconds Mine, poiné ng out

that they occurred in anclent karst caverns at the dolomite-limestone
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interface, as did many of the Matlock f£luoxrite flntgq Ford and Saﬁjeant
(1964} conpiled a Peak District Mineral Index, listing all the known
minerals of the orefield and outlining their distribution.

In 1966, King reviewed the cccurrence of mineralisation in the rﬁcks
of the East Midlands suggesting that mineralisation in the Trias occurred
due to the re-circulation of brines through the pre-Triasclic bagement.
These brines carrvied, both upwards and dowanwaids, certain mineral components
ﬁhich were enriched in the basenent asud cover-rocks respectively. This

was a major.step, linking the or

n of the enigenetic deposits in the
Lower Carboniferous Liﬁestones with ?he 1a§er episyngenetic mineralisation
of the Trias.

n 1966, Sadier and Wyait described the 8y inlier at Hartingtown. In 1967
Ford snd Brown outlined the geology of the Magpie Mine as then known.
Dunhﬁm gave a veview of the 'Mineralisgation in Relation to Pre-Carhoniterous
Bagement Rocks in Worthern England' noting that the mineral fields were
developed on basement highs, Greenhough. {(1967) described the history and
development of.ths Riber Mine on the Great Rake at Matlock. Xirkham and
Ford (1967) reviewed the geology and mines of Zeton Hill., Moxris described
the Ej~Ep strata and structure of the~Waterhouée9~Cauldon area, North
Staffordshire. The Chesterfield-~Matlock Memoir (for Sheet 112) produced
by Smith et al. for the Institute of Geological Sclences in this year,
contained brief descriptions of the more ohvious orebodies of the Matlock;
Wirksworth and Ashover and Crich aveas.

In 1969, Cofféy described the gecliogy of the Mixon-Warslow area.

- Roedder published the first fluid inclusion température studies from
Derbyshire, showing the ore fluids to be much cooler than postulated by
Mueller; around 10000 as opposed to SOOOC, Ford publiShed'a note oun the
Blue John deposits in relation to the newly recognised boulder bed ot
Treak CLIff and also described the ’Stf&tiform Ores of Derbyshire' in

the Inter-University Geological Coungress Memoix,

|
|
1
i
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In 1270, Dunham reviewed the creation of minersl deposits by deep

formation waters, pointing out the applicatiou of this concept to the

Penuine Orefields. Gower carried out studies cf frscturing and mineralisation
at Matlock, concluding that two directions of stress were responsible. White
studied the minerzlisation and structural setting at Ashover, showing twe
phases of nmineral £ilis. In the same year, Ineson and Al Kufaishi deduced
five phases of fluorite-barite mineralisation on the Long Rake at Raver

Pit. Tneson also wrote on trace element dispersion haloes around the niuneral
veinsg in Derbyshire, concluding from the distrlbution of Zirconium that

the source of the fluids was magmatic.

In 1971, Ford and Ineson wrote on 'Fiucrspar Mining Potential of
Darbyshire' reviewing the then known and postulated deposits and producing
structural and strotigraphic compilation maps. Stevenson and Goaunt of the
Institute of Geological Sciences produced the Chapel-ean~le-Frith Sheet $9
Map and Memoir with descriptions of the principal mineral deposits. About
cne~third of the oref&eld ig now covered by the New Series 1" Geclogical
Maps and Memoirs. In 1972, Butcher and Ford described the stratigraphy
ond structure of ﬁhe Monsal Dale avesn, giving evidence of syndepositional
foldiﬁé.v

In 1873, Firman and Bagshawe gave a reappraisal of mineral zoning in
Derbyshire at a Research Colloguium at Lelcester Univevsity, peinting out
many discrepancies in the simple east-west thermal thecry. In the same
yvear, Ineson and Mitchell's paper on potassium—-argon age deterwinstions of
clay minerals from lavas and tuffs in the vein walls of Derbyshire, indicated
that the mineralisation was multiphase over a period of one hundred million

years from the Permian to the Jurassic. Dunbam summarised the resulis of

kel

the deep Eyam korehole, which proved a very much expanded sequence of C?S

heds and Tournaision limestones (including evaporites) to a depih of 1703

metres, resting unconformably on Ordoviclan glates., Cope gave details of




the 1949 VWoodale Borehole later in the same yeaw, noting that 4500 feet of

beds at Eyvam were equivalent to 1400 feet at Weodale. This suggested a
condensed sequence at Woodale with ccnyideyab;y greater subsidence fo the
east.

Farrell and Wilmoit carvied out =oil geochemical work in.1973, over
the southern part of the crefield concluding that the observed background
geochemical anomalies closely related to mineral distribution kﬂown to the
present writer aund that a few anomalous aress were uuntested by the old miners.
The approach was extended fto ithe nowrth of the oreficld by Woodbridge in
1974, with similar results. In the same year, Walid traced the distvibution
of copper anomalies around the Retonm arees. Mason reviewed the geology
of Derbyshive flucrspar deposiis based on his experience in the Laporte
Industries group's mines. In the same year, the first Instituie of
Geological Bciences dyeline Provisional Bditions of the 6 inch:l mile maps
of the Buxton Sheet (Nﬁ;lll) became avajlable, Brown (1974) noted the
existence of the north-south Bakewell anticline and tha-rapid thinning of
gtraty onto it. In the same year, Firman and Bagshawe re-appraised the
controls of non-metallic gangue mineral disgtribution in Derbyshire,
recognising an early and late phase of calcite mineralisation and noting
many inconsistencies in the distribution of gangue mingrals. They
postulated that faults may act as hydrological barriers to mineralisation
as well as channel ways and concluded that the mineralisation was consistent
with generally laterally and up-dip moving fluids whose flow was centrollied
by aguicludes and the permeability o3 the host rocks.

In 1975, most of the rest of the 6 inch sheets of the Institute of

Geological Sciences Buxtoen 1 inch:l mile Sheet No. 111, became available.

These £ill a notable gap in the available coverage of the“érefield. In the
same year Weaver published a study of systematic joints in South Derbyshire,

concluding thearea was subJect to an east-west maximum principal compressive



stress during the Herxcynian Orogeny., The north-south and east-wost
joints of the Manifold-Dcvedale area were produced jin Variszcan times asg

a result of movements in a Charnian basement. Late in 19785,

Fman gave
a paper on wrench faulting in Derbyshire. He based his analysis on the
theoretical work of Chinnery (1966). Chinuery developed the theory of
wrench faulting including the nature of patterns of aécondary fauliting at
the termination of the primary faults. TFirman showed that the Derhyshire -
patterns do not form a gimple complementary patitern as described by
Anderson (19851} . Only @bort lengths are ‘primary', the majorily ave
Chinnepy's '‘type A' secondary faulis. The Faults have often propsgated
from west to east in an opposite direction to the supposed flow ol the
mineral flulds. Mineralisstion was probably insignificant in +the dinitial
stages of fault formatiom, but later strike-slip movement asnd breceiation
provided a little space for mineralising fluilds; however, tensicnal siress

wag resonsihble for mest of the spaces foy mineral infill,
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PART %

Stratigraphy

1. Geological and Structural History . i

At the end of Devonian times, the eroded Caledanién lond mass brohe wp
into fault blocks., Aveas that had been Intruded by grandtes and others
that were reletively light remained ae uvpstanding massife, whilst the denser
areas in between foundersed, (Boltt 1974 end. Arab 1873). These dowafaulted
areas or gulfs received large amcunts of fanglomérate depogits eraded
from the massifs, as ls knowa from borcholes towards the east eﬁd of the

Widmerpool Gulf (Falecow aund Xent, 18G0). The general distribution of these

5
oy

massifs and basins is shown in Figure 4 for the area around the Seuth
Pennine Orefield.

.Maﬁacf (1973),‘has shown that the Derbyshirve Mazsif is made up of
three upstanding east-tilted blocks of basement, over which gravity and
magnetic readings are high (see Figure 4). 71he ncrthern two of these blocks
have culminations in west Derbyshire along a north-south line. The centrsal
area is an east-dipping graben, corresponding to the central fold belt at
outcrop (see Part 3). In the noxth of the massif a second east~dipping
'tblock is present, not so deeply buried, and this is overlain by scdiments
with little folding. Iun the south, the third block occurs. NHeve the
basenent is ver shaliow and has a gentle easterly dip. This corresponds
to the 1ittle folded southern area of limestone west of Matlock and
Wirksworth., The southern block continues into the folded basin area to
the soﬁthwest of the massif, where gravity and magoetilc readings are still
high, indicating shallow basement. FHowever, the nature‘éf the outcropping

rocks (basin facioes) snd the intensity of folding, suggests a thick

sedinentary succession with basement ot depth., One explanation could be

B

that there is a layer of vevy incompetant materisl overlying a shallow
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basement, here, which would account for the ilntense folding. The southern
block éxtends east and south~east {towards Noittingham and is also comnected
hy a nérrow ridge of ﬁpstanding bascement, gouthwards to Charawood Forest.
East of this ridge lies the Widmerpool Gulf and to the west the
Staffordshire Gul®, North-east of the massif, lies the Edale and to the
west the Cheshire Basin (Kent, 1968).

The Lower Carbonifercus secas transgressed across this dlrregular surface

During the time of the C and S zcnes, the massif was an area of shallow water

with possible land along the western edge at Ffivst. vThe tilted block was,
however subsiding. Dolomites with some evaporites at first, were deposited
up to 4200 £t. thick at Eyam in the east (Duxthanm, 1973) but less than 1300 #t.
thick at Woodale nearABuxton, in the west (Cope 1973). This cnﬁdensed
sequence in the west, indicatesg a tilting of the block implying considerable
differential subsidence to the east. To the zouth of the massif, in the
Widmerpool Gulf, fangliomerates were deposited in the east, from 8t. George's
Land, whilst to the west, evaporites waere deposited around its margins

(130600 to 1605850) and Cauldon Low (080490), mixed reefs on the rising

backs,

oﬁ»northwsouth folds (Prentice 1651; Ludford 1951). At this time the
maséif‘cdﬁtinued north of the Alport borehole (136910) as a positive fature
{(Stevenson aﬁd Gaunt 1973).

About the end of C-8 itimes, strong north-south folding occurred in the
ﬁhgley basin limestones of the south-west and the Kanilveton inlier (Z20300).
In late Sz or early D1 times, uplift along the margins of the massii,
initiated the apron reef of the north, west and southern edges (Stevenson
end Gaunt 1973) and caused an unconformity at the base of the Dl in the
south-west of the massiil,

‘Within the massif, the D1 beds are a monctonous sucEession of poorly
bedded to magsive calcarenites, showing 1little sign of variation or

indication of dﬁsﬂir@bances other than regulsy subsidence, although it is

£ S Cﬁﬂc\)lc wmerale /ff;ms
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postulated that the Dirtlow Rake Fault at Castleton (160825) moved at this

time (Stevenson and Gaunt 1973). Around Xulveton, the I, beds arée seen to

1
lonly be gently warped and unconformably overiie the highly folded -8

gtrata (Ford 1968). Towards the end of Dl times,; a maojor outpouring of

lava occurred vesulting iun the formation of the Millep's Dale Lower Lava.
This implies deep f£ractures intersecting the mantle. Frequeat thin ash heds
throughout the Dl strata suggest that mild explosive vﬁlcanic activity was
the massif north of Castleton

comnon in D, times. Also towards the end of D

3 1

subsided and this area was henceforth overlain by shaley basinal sediments.

D . implfes
This wwesu

that the masslf became restricted to the area of outcrop seen
today.
kxn>ué times, there is mwuch more evidence of tecionic activity. The
tilt block offect ﬂ@ili applied, at least to the northern and ceniyal blocks,
where the D2 gtratu thin from 1200 £t. in the cast on Longstone Edpe (220736)
" to JO0~400 £4. in the west, with unconformities developed around Buxton. In
additlon, tbe limestoue facies change from massif (masgive-tlhick hedded pale
calearenites) in the west to basinal(dark limestones with thin shale beds
and chert) in the east.
At this time there is the first evidoence of movement on the later
(Upmer Carboniferous) fold axes. Thinning of the strata onto anticlineé
of various trends occurs. Al Lees Bottom (170708) at the foot of Taddingtlon
Dale, thinning is seen onto a north-east~southwest anticline (Butcher and
Tord 1973). At PRakewell thinning is seen onto thé north~south Rakewell
anticline (Brown, 1974). "In Cressbrook Dale (1737445, the first movements
of the Longstone Edge Anticline are seen as thinning of the D2 strata south
from Vardlow Mires (180757), (Butcher and Ford 1973). These three sets of
folids preaﬁed an early forerunner of the Ashierd Bagin in which laminated
beds formed at several horizmons in a temporary brackish lake cut off from

the sea (Brown 1974). At Metloek thinning of the strata occurs onto the

east-west Matlock Anticline befween Matlock Bridge (894603) and Tearsall (264600) .,
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In the later Dz in Cawdor times, the major sast-west folds were well
diffeventiated. Reefs and unéonformities occur on the erests of the anti-
clines, whilst basinal shaleg and dark limestones without unconfoymities
occur in the syncline. Throughout D2 times, there were numerouns extrusions
of basalt gnd tuffs, agein suggesting fractures penetrvating the wantle (sce
below for deteils).

In prefNamurian times faulting occurred west of Dove Holes? Q75762)
(Stevenson and Gaunt 1873) and around Chrome Hill (075762) in Upper Dovedale

(T.G.S. 1974). It 1

ote

s probable that some of the general fsult and Joint
patterns of the massif were initiated ot this time. At both these sitesg the
faulted ground is transgressed unconformably by tho Namurisn shales.

Associated with this, uplift cccurred in the north,west aud south of ithe

ked unconiormity on

o ) I .
massif, so that here the Namurian shales rest with ma
gtrata well down iante the Dl' It is probable that the pre~Namurian erosion

cut oudt much of the D, strata west of a line Lyom Wirkswortn to Newhsven

2
(166602) and Hartington and on the crest of the Matlochk Anticline. This is
suggested by large quantitiles of residual chert gravels found between
foundercd shale masses and the walls of the Tertiary sandpits, suggesting an
origin of pre-Nomurian solution of the cherty D2 limestones., Xarst features
probably formed at this time. It is thought that the limestone suvriece at
the end of this erosion was only perhaps a short digtance above the present
summits (Ford 19785). In the central eastern area, from Bradwell (174810)
south to Cromford (295568) deposition was probably more contimious from D2
into El times., This is certalnly true in the synclinai arecas although
minor unconformiiies occurred over the anticline.

East~west foliding éan be traced into Namurian times-as the thickness
0f Edale shales over the anticlines is much less than in the intervening
syﬁqlines. The magsif was gradually overwhelmad by the Millston Grit
Delts and buried beneatl thousands of feet of Upper Carboniferous sediment,

The folds graduslly tightened during the Upper Carboniferous and cast-west



faulting occurred, as is shown by the esgi-west aligmuent of dolerite

intrusions of Namurian-Westphallan age {(Stevenson and Gaunt 10273) in the

£

noxth of the massi

The main Hercynian orogeny caused the final tightening
of the folds in pre-Upper Permian times as rocks of this age in East
Dexbyshire are unaffected by fLolding.

In late Carboniferous and Lower Permian times, during and after the

Hercynian ovogeny, the cover of Upper Carboniferous rocks was exoded rapidly

during epeirvogenic uplift in rock desert conditions, so tha# by Upper
Permian times sulflcdient of this cover bad been renoved 0 allow.magnesiumm
rlech birines to penetrate beneath the bed of the trensgressive Zechstedin

Sea and to dolomitise the upper parté of the Carbonifercud 1imes€0ne (Bunham

1983). If the sub-Permian unconformity is projected westwards and depressed

to the Manchesfer area 1t cannot have been ﬁar above the preseot limest
summits of the Southern Pennine hilis, The dolomitigation does not nece
mean that the limestone was exposed at this time, Just that the shale cover
was thin enough to allow the penetrstion of brines especially azlong joints
and faults which were clearly already in existence. Ths massif would be a
shaliow shoal at this time.

I the relatively short time interval, between the Mid-Permian and the
deposition of the Triassic sediments, there was further epeiiogenic up-
warping and the Magnesisn Limestone, if deposited, was removed from the Peak
District, so that ﬁbday, Triassic Buntex Pebble Beds rest direcily on the
linestone near Ashbourune. It is probable that extensive karst development
occurred in the limestones at this time, especially at the base of
dolomitisation (Ford and King 1966)

Noxthwerd projection of the base of the Bunter suggests it was deposited

at no great height above the present southern and south-western parts of the’
massif. How much shale vemained between the Permisn and later the Punter
vocks and the Llimestone, ig not cleax. ALl the available evidence suggests

that in places such as on the crest of the Matlock Anticline, it wag absent
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whilst over most of the rest of the gouthern part of the Peak District
it wvesched a maxlmum of perhaps 200 feet. The presence of Carboniferous

Limestone pebbles near the base of the '

lassic at Leek, suggests that some
parts'of the massif were subjeet to sireng sub-aerial erosion. Possibly
the Bcton, Mixon and other nearby copper occurrences vere formed by down-
ward penetration of leaching solutions from the Bupter Sandsténes, at this
time. Some of the many small haematite bodies may have been created
simllerly. A consideration of the bydwvology of the hydro~thermal
mineralisation of the orefield indicates that to flow, the mineral Iluids
nust have been able 4o escape upwards through the limited shale cover into
the overlying sandstones.

During the Jurassic and {retacecus the area was probably overlain by
gediments. None show clear evidence of a nearby laud mass, suggesting that

the Pennine Chain was not then emergent. Mineralisation Jlasi occurred in

the Carbonifercus Limestons in Jurassic times'(Inesgn and Mitchell 10273),

In ecarly Tertiafy tines the Mescmoic rocks were exroded off the area .
which was once again probably subject io karst erosion. By Miocene-FPliocene
tines sediments of the Brassington Formation derived from the Bunter were
laid do@n across the area and these included some freshwatexr lake clays. In
Pliocene~Pleigtocene times a final phase of uplift occurred, giving rise to
the ervosion surfaces preserved today on the higher peaks and pre-dating the
glacial evosion phases. At this tine kavsi éubsidence began preserving
foundered masées of Namurlan shales and Pliocene sands (Walsh et.al. 1972).
This evrosion has gradually stripped off the remaining shale cover of the
orefield and cul deep gowrges into the limestone. This final nplifit is linked

to the dowvawarping of the North Sea and Cheshire Basins. A hinge line lies

east of the Peak District with conseguent upwarping of this ares as far as

the margin of the down-faulted Cheshire Basin.
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The effect of these Tertiary snd later movemsnts bas been to oxidice

S

and cavernise the orehodies producing secondery minerals and deposits of

PoCO; PbSOy Zng$,0; OH), H,0  ZnCO, PbsCI{(PO,)3 Fe0(0H)
cerussite, anglesite, hemimorphite, smithsonite, pyromorphite, geothite

% . P .
and wad. There hasg also been redistribution of the gangue and sulphide

minersls in solution and mechanically as sands, gravels and pebbles in

caverns. Fleistocene erosion hes also given rise to residual depomits of

fluorspar, barytes aad galena on the suriface,

o

2. Swmmary of Geologleal and Stiuctural History

The Derbyshire Massif is a geologically uplifted srea of limestones
and dolomites overlying shallow basement., It is surrounded by gult areas
where sediments are thicker and more shaley and thebasement is deeper. The

massif is composed of three east-weslt Llocks of basement in s north~gouth

inclined to the ezst. They are therefore tilt bhlocks and sedimentation
in Lower.Carboniferouﬁ times was dominated by this structure, being thimuer
in the west than in the east.

The main fold trends of the massif were active dﬁring the Lower
Carboniferous times ag strata are seen to thin onto the anticlinal fold
crests and facies vary from anticline to syncline. The occurrence of a few
demonstrably pre-~Namurisn faults and the evidence of alligned intrusions of
Namurian te Westphalian date, suggests that at least some of the other faults
sve also of early date, whilst others probably relate to the tightening
and relaxation of folds during and after thé Hercynian oxogeny. The presence
of horizontal slickensided snd brecciated Triassic to Jurassic mineral fills
in the faulﬁs shows that these faults kave continued to be active or Lo be

re~aotivated by lateval stresses in subsequent events. These lateral stresses

gave rise to the majority of the non-faulted mineral veins.
At the end of Lowar Carvboniferous times extensive uplift of the massif
iu the north, west and south, eroded miuch of the DZ strata in these areas to

2 level not all that much higher than the present landscape. This means that

“k ayd vrv\&d soxides and hyd roxides sf iren aund Mangane se
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the Namurian shales rested with marked unconfermity on the Ilimestones in

thege areas. The magsif was buried du

ng Upper Carboniferous times under

a thick sequence of impermeable shales and sandstones huv uplift and evosion
in the early Permian left only a thin shale cover, over the southern part

of the massif. Through this, during the Zechstein Sea {transgression,

magnesium~-rich brines penetratéd especially along faults and joints, to

dolomitise the upper surface of the limestone., In early Triassic times,
extensive Larst cavities fTormed at the base of the porous dolomite and these,
together with‘the fault/joint systemsg, were infilled by mineralisation
during Trisssic and Jurassic times,

During Jurassic to Cretaceous times{ the area was covered by sediments
but by the late Tevtiary, the limestone was once again exposed. Ixtensive
kavsts formed in the south cf the area with solution collapse preserving
remnants of the early Tertiary cover. Thig was the beginning of the modern
erosion cycle which has gradually stripped olf the shale cover of the noxth
and east ol the orefield and led to the oxidation and cavernisation of the

ore bodies.

3., Deteils of the Dl-Da Strata

7

During the course of detailed mapping of the orefield by the writer,
the horizons of many of the toadstones (basaltic lava flows, sill and tuffs)
have beep located more accurately and their stratigraphic positions redefined.
As these are aquicludes controlling the flow of mineral solutions, an accurate

knowledge of their position and extent within the stratigraphic sequence is

_ dimportant. They act as a framework by which the limestone strata can be sub-

di.vided. The vesults of this work are presented in the form of a columnar

correlation chart (Figure 5).

(h) Detedils of the Succesgion

in the Matlock arez, the Lower Lava ccceurs within the D2 strata to the
i J
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north of the Bonsall Fault. From Bonsall Moor (250585) westwards to Gratton

Dale (210612) = sequence of some 70 feet of dark limsstones, with some

w

volcaniecs, is present between it and the uﬁderlyiﬁg Hopton Wood Limestones,
whose top is defined by the base of the Winster Moor Farm Lava.

The strata between the Matlock Upper and Lower Laves, thin to the south-
west onto the Masson Anticline, between the Smartis Quaxry borehole: at
Matlock (S83604) where the sequence is 185 feet thick and the Tearsall areas
where it is 86 feet thick, as proved in boreholes (at 264601). The dark
limestcone facies 80 feet thick im the Snart's Quarry borehole, is only 10-20
Ffeet thick at Tearsall agaln thinning onto %he anticline.

In the viclnity of the Bonsell Fault, in the Pitehmastic Quarries at
Ball-Eye (287873) an abnormally thick sequence of Dz‘limestones with several
Javas, ¢H”pre$ent, suggesting locai novewent along the fault. The detailed

Stru@tﬁre of thig ground and hence the stratigraphy is uncevtain, as is
described in Part 6 of the Thesis.

West of Elton, the Matlock Lower Lavae and the Gratton Dale Lavea can’ be

- mapped 'inte' each other and are hence equivalent. This is contrary to
Shirleyts (1969) interpretation. The thickness of cvgrlying strata is
considerably reduced, belng 300 feet at Gratton Dale as opposed to 400 feet
at Smart's Quarry boreliwole at Matlock.

Corvelations of the Matlock Lower Lava, noxrth into the workings of
Millclose ine (260624) are in agreement with Shirley (1%48) and Traill (19839).
At outerop, the Lower Lava can be seen to lie on a sequence of 50 feet of
dark limestones, with tuffs and ashes; around Bonsall Moor and westwards
into Gratton Dale, These are probably equivalent to the lower 70 feet of .
the Second Mainylimestone of the mine judging by’hthalogies. The Lowexr Lava
ig equivalent to the Passby Waybeard in the Mine (Traill i9$9). At cutcrop,
thé Winster Moor Farm Lava lies at the hase of these dark limestones
prebably resting on Hopton Wood Limestones. This is a discontinuous léva

flow, represented by tuffs in Gratton Dole and it is probably equivalent to
’ P Yy P
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the Upper 129 toadstone of the mine. It is kanown as a lava at depth on the
Céa&t Rake at Portway Mine (232612, The lower lavas of Millclose are
probably equivaleut to tuff-beds seen to outcrop bhwer in the sequence on
Elton Common (210600). The 103 Lava of the mine, judging by its pogition in
the sequence, is probably eguivalent to the persistent group of wayboards
some 50-80 feet ahove the Matlock Lower Lava, traceable from Tearsall ianto
the Matlock Gorge. '

Traill's ua-named highest toadstone in the Pilhough Rise (250650) in the
Millclose HMine is the same as the Alpoxrt toadstone, as both can be ghown
to lie about 150-180 feet below the base of the Edale shales. This bed is
known in the workings of Wheels Rake (227648) and the Broadmeadow Mines
(225645) at Alport, and was Tecently discovered at Raper Pit (217Y653) and
Conksbury Pit (208850) to the north. This is also the toadstone proved by
driliing north of Staunton-in-the-Peak (235645) by Allied Chemicals, which
a2lso outcrops in Bradford Dale (H02638), Lathkill Dale (Z0B5664) (the upper
oney, on Ditch CLifi south of Bakewell (210670 and is perhaps the lave
present in the core of the Bakewell Anticline (210690). At all these
localities the position relative to the base of the shales is corvect. This
lava 1s pexbaps also present as the highest one in the Divtlow shaft near
Sheldon (Green, 1863) (192685) and as a clay bed found in the east end of
the Mogshawe opencasts (183678) alithough these correlations are speculative.
The Alport toadstone lles rougbly at the sawe horizon as the Matlock Upper
Lava, A lowex goadstoﬁé oceurs in the Wheels.Rake Shaft at Alport and in
Lathkill Dale. Thig is possibly the same os the 103 toadstone of Millclose
Mine the top of which lies at the‘right horizon.

Two other toadstones are known in the Bakewell»Sheldon‘area. These
are seen in the Mogshawe workings aund the Dirtliow Shaft on old mine secticns.
The lower one is probably equivalent to Shacklow Wood Lava (I.G.S. 1975)
of the Monsall Dale avea (Uppér Fin Cop Lavae of Arnold Bemrose (1897) and

Butcheyr and Ford (1973}). The upper one outcrops only as a thick woayboard -
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which is also seen in shaits srouwnd the Sheldon-Taddington area and correlations
are wuncertain. The Shacklow Weod Lava could be eguivalent to the Milier's

Dale Uppéﬁ Lava (Butcher and Ford 19Y3) slthough the Institute of Geological
Sciences helieve it to be higber in the sueccession.

The Idtton Tuff dies out to the south into the Monsal Dale region at
Wardiow Eay Cop (178740). To the south of heve ig is represeﬁted by a way-
board at the horizon of the base of the Hob House landslip (175714). The
Litton tuff can be followed morth tu Tideslow (150780) at outcrop, and
is known ag wayboards in shaftsvin the Bradwell Moor avea. It.is pr@bahly
present in the Mill Dam Mine (L77772) on Hucklow Edge Rake and could be the
Iilghest tmadétone in the workiﬂgs iﬁ the Sallet Hole Mine on Loangstone
fdge (223Y43). The Cressbrook Dale Lava lying & 1itile below it in ﬁhe
succession, is also probably present in Sallet Hole Mine and is known across
Stcnef Middletpn Dale to the Hucklow Bdge Rake. In Sailet Hole ﬁine, two
other lower lavas or tulls are known5 the lowest of which could be the
Millex's Dale Upper lLava. To the north, at outcrop, the Millew's Dale
Upper and Lower Lavas can be followed to Dirtlow Rake (1358113 and the
Loweyr Lava is knpwn to Cavedale. The Lower Lava underlies much of Bradwell
Moor to the east, but the Upper Lava is absent.

The variations in thickness of the strata are sumarised ;n Figure 5.

'From the point of view of the overall D2 succession, several major variations
in thickness oceur., On the extremé gouth-east of the Matlock Anticliﬂe,
the succession totals. 500 feet, yet at the east end of the Matlock Bridge
Anticliine four miles to the north, the thickness appvoaches 700 feet, .
iﬁcluding lavas.‘ This thins onto the Matlock Anticline to 500 feet at
Tearsell and maintains this thickness to Gratten Dale and across the Stanton
Syncline to the north end of Millclose Mine. To the norfﬂjin Monsal Dale,
the thickness reaches 700 feet and expands to the east on Longstone Tdge
to 1200 feet. In the north of tﬁe area, around Beadwell Moor, the D2

strata ave only 460 feetthick,
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& Summary of D.-D. Stretigrephy
o 1—=2

The differential subsidence of the magsif to the east wes maintained
in Dz'times. The western axis wasg an area Of uplift, al this time, as

here the U, succession is only 2-300 feet thick, compared with a maximum

of 1200 feet in the east. This eastward tilting was probably at a maximun
in the central eastern area of the massif; The deposits of this ares are
of bagginal aspsci — thin-bedded dark limestones with shale and chert.
The northern (Castleton-Bradwell) and southern (Matlockairk&ﬁ&rth)
areas of the maszif, ave shown to have a rélatively condensed sequence of
Dz strata, compared ﬁith the central area. The early development of sone
of the folds has also aifected strata thicknesses, locally causing thinﬁing
onto anticlines, It is éoncludéd that there wes a teudency for igneous
rocks to erupf contemporaneously from different emanative centres. Thus
the Matlock Upper Lava and the Alport Lava, are approximately contenmporaneous
X5 ﬁyey may he with the Litton Tuff/Cressbrook pale.Lava. Similaxly the
" Matlock Lower Lava appears to lie on rcuéhly the sawe horyizon as the Mi}ler‘s

Bale Upper Lava towards the bage of the D, strata, These may also be on the

2
come horizon as the Shacklow Wood Lava although this is not certain.

Several toadstones in the Bakewell~Sheldon avea, known from mine-shaftis

can be correlated with surface cutcrops only with a degree of uncertainty.

4., The Ixtent of Dolomitisation in the Orefield

Twoe principal outcrops of dolomiie occuxr as can ﬁe seen in Iigure 6.
One is to the north of the Bongall Fault and the other to the south. The
northern zone éxtends furthest west parallel to and down~dip of the line
of the Boansall Faul&. ¥rom Parsley Hay (145639) in the north-west, to

Gratiton Déle; the dolomitisation affecets strate from low in the D, to the

B!

top of the D? succession. It is seen to be largely superficisl, however,
2

as windows ¢f limestone are exposed in the Lloors of deeper valleys such

a8 Long Dale (180604). In Grattonr Dale, st the southern end, adjacent to



the Bongall Fauli (202596) the dnlomitisation is szen 1o bhe over 300 feet
thick. Yet at the northern end.of the Dale the dolomite 18 only 25 feet
thick and is restricted to the highest 25 feet of liwmestones lmmediately
below the ghales. In Gration Dale, in limestones below the base of
dolomitisstion, the Wasp Pipe 1s seen to be surrounded by a hale of
doloﬁite. Te the eagt, the Portway Pipe,.at Blton (230613) is said to lie
at the base ef.thefdolomite at the junction with the limestone. Further
east, at Wingter, the dumps of the Plackett Mine (239612) worked below the

. /
shales, show some dolomite as well as limestone and the Yatestocp Pipe
(243615) ip said to be in 'dolomitised ground bhelow the shales. These
occurrences suggeﬁt that magnesium~rich solutions could peanetrvate well down-
dipvunder the shales and it scems posgible that they did this especially
along the joint systems wehich control the vipe devqlcpment; It is reasonable
o suppoze that eaviier Permian sub-geriasl solu?ions could penetrate to
similer depths, crpatiﬁg karst cavities along these controlling Jjoint systems.

These Oy

would provide channel~ways for the later dolomitising fluids
ond the combined effects of the cavities amd delomitisation, provided
channel~ways and suiltable ground for replacement by the later ascending
nineraliging fluids. -

As the number and thickness of toadstomnes incresses east of Gratton
Dale, the dolomitilsaticn becomes esseniially restricted to the DZ strate
shove the Matlock Lower Lava, although a few small areas of dolomite are
kunowan below the lave on the noxth end of Bbﬁgall Moor. The dolomite
gradually fingers out to the east around Tearsall (2640601) and Novthern
Dale (268605). The general occurrenée of the dolomite here, guggests that

penetration has been koth down~dip from the Bonsall Fault and along the

gtrike between the lave f£lows. Further east, in the Matlock arvea, the
dolomite is seen to have been separvated from the main northern outerop by
erosion bhetween Tearsall and Masson (288584), Heve the dolomite is seen to

finger out to the west, becoming restricted $o the higber strata between



the two lavas, immediately west of Masson Pit. A definite down-dip base to

the dolomite is seen in the Massoa Cavern and Devonshive Mines. Dolomitisation
ig then restricted to the Dz'strata above the Lower Lava and is generally

most extensive between the Upper and Lower Lavas. Much of the dolomitisation
is confined to the uvp-throw side of the Bonsall Fault, the ares on the down~
throw side having been protected by thick shales, Adjacent to the Fault,
‘however, the down-throw gide is dolomitlsed along an elongate strip stretching
fron Cromford to Bonsall., Adjacent to the fault at Blakelow Lane Pit (2638589)
stratz below the Lower Lava are partially dolomitised. 1In the Ball Eye-

Harp Iidge section of the fault, on the up-throw side, dolomitisation &

strata shove the Upper Lava,in a very faulted section of ground. Here it is
aoticeable that whilst dolomitisation completely replaces the lighter beds

. parhoﬂy
and reefs, davker thin~bedded cherty limestonss are only ghatéhiidy replaced.

¥t seems likely that the Matlock Aniiecline crest penetrated the shale

cover et the time of dolomitissetlon so that magnesiom rich solutions could
penetrate along the anticilnal crest as well as along the Bonsail Fault.

'he srea south of the Bonsell ¥ault, which is dolomitised, is somewhat
skeletal in form, since erosion has alwost cut through it completély,
especially in the western outcrops} The occurrence of dolomitised joints
ir the linestones between areas of dolomite, give some indication of its
former greater arveal extent. Doiomitised Jointg are mafked as crosses on
Figure 6, The culting by erosicn of the dolomite underiines its superficial
natuve. Shafts sunk in areas of dolomite usually intersect limestone below,
but the base of delomitisation may vary by hundreds of feel over distances

of half s mile or so. Tor dinsta

ce, at Golconda Minpe (249552) (Ford and
King 1966); the dolomitels ovex 306 feet thick, whereas half a mile tc the
west, at Manystones Quarry (£36552), only 25 feet of dologité is present.
Changes in depth of dolemitisation probably occur in this'area alceng north-
northvest joints along which deeper peﬁetration §£ dolomite can bhe seen. The

reef-belt along the southern edge of the limestone, appears to have been




tetant to dolomitisation. Probably this was due to it both being stil

i

shale~capped and of fine grain size. To the east, dolomitisation is cui
off aloug a nprthwest~southeast front nor%hwest of Godfrey Hole. East of
this, the base of dolomitisation must have risen considerably or eastern
penetration ceased, ss higher hills to the east, such as Middletow Moor,

have not been affected. 'These appear to have bsen cut off from magnesium

solutions by a novthwest fault, mapped by the Institute éf Geological Seiences
northwest of Broxendale Farm (273545). “Thig must have acted as a hydrological
barrier (c¢.f. Bagshawe and Firman 1974) wreventing magnesium-rich solutions
penetrating to the east into the Middleton Moor horst.

The exteant of delomitisaticn gives us some idea of the aieaﬁ of the
massif which were in close hydrological contact with the flooy of the Permian
Limestone Sea (Duuham 1952). This lends support toe the concept, based on

the projection of the base of the Magnesian Limestone westwards fyom its out-

a1

crop in Notiinghamshire and Fast Derbyshire that the base of the Magnes

Limestone was not far asbove the present crests of the Southern Pexnnine Wills

X ALE .

re uncenformity probably lay on g dizcontinuocus cover of shaleg on ihe
Cafbaniﬁerous Limegtone., Further evidence of the apparent ease of the down-
ward penetration of solutions is providéd by the occurieuce o% many swall
haematite bodies (see section on haemétite deposits).

A11 the known relationships of dolomite to mineralisation show that the

mineralisation post-dates the dolomitisation. Ixer (1874) has suggested that
it is an early phase of the hydrothermal mineralisation. Dolomitised lime-
stone has o much grester porosity than ordinary limestone which is permeable

only along fractures. Therefore solutions may pass bedily through dolomite

but on reaching the limestone ave dammed back and a series of caverns tends

to form along the intexrface. Bagshawe and Firman (1874) have suggested that
whereas in the limestones mineral solutions wers ascending and restricted

to faul

g and joinis and other cavities, on intersccting dolomite solutions

were able te spread out, permeating the rock bodily and mixing with pre-



exigting pore waters. This caused cooling and precipliation so that in

the dolomites, solutions could be descending in piaces. This could account

for the cpisyngenstic cavern~lining deposits desecribed by Ford and King
(L966) at the basa of dolomitisation iur the CGolcomda Mine and Manystones

Quarry.
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The South Penpnine Orefield is broadly coincident with an area of
uplifted Lower Carboniferous Limestones known as the Derbyshirs Massif.
The margin of this is a steep, monoclinal reef zone in the north, much of
the west aud most of the south of the area, whilst to the esst it dips
wmore gently below the ybunger strata.

It ie flauked to the north, east and west by a horseshoe of uvpstanding

=5

Py

the Miilstone CGrit Series whilst

3

to the south the limestones dip below Namurizn Shales and the Triagsic strata

03 the Vale of Trent.

The limestone ares has oiften been called the 'Dewbyshive Dome', Whilst

this term 1s treue in the broadest sense, it is the alm of the following

account tc show that the sitructure is far more complex and the term 'dome’

is & misleading over-gimplification (see Figuve 7).

ol

. Outline Structure of the Area

«
&

s

Thiz is dealt with under three sepavate headings: (a) TFold Pattern;

() Faults, Fractures and NMineral Veins; (¢) Structural Conclusionz. The

patterns of folds and faults ave examianed both within the orveifield and in

aArsas.

relation to the surroundi

(a) The Fold Pattern

(i) CQeneral Description .
The structure of the Derbyshirs Massif is the result of the complex

iwteraction of three fold pattevuns., To the south-west of the area, northeasi-
1

gouthwest and nowvth-south fold {rends of the Stalfordshire, Warwickshive

and Shropshize coaifields, converge and merge northwards into a group of

1tially north-south folds (Pearnsides 1933), These affect the west side
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of the massiﬁ_aroumd Buxton and parallel the west margin., 'they are reflected
in reefwﬁacies limestones alsﬁg elongate culminations in the Dove asd
Manifold Valleys, and in nassil facies limestones af Cauldon Low, causiﬁg
én extension of the limestone outcrop south-west of the massif proper.
Synclinal areas beiween the culminations contain basin~facies limestones
often highly contorted ags at Ecton.

South of the avea, the north-northeast fold trends of Charawood Forest
and the South Derbyshire and Leicester Coalfields (Feavnsides 1933) psass
under the Vale of Trent affecting the southern margin of the masgif,

Bast of the area lies the Yorkshire, Derbyshire and Nottinghamshire

Coalfield with its north-south, east~west and northwest~southeast fold trends

giving rise to an interfevence pattern of domes and hasing, wous elougate

anticlinal ridges and saddies. This pattern is reflected in the east and

centre of the massif,north of the Bonsall Fault where a ssaries of east-west,

-

no soubh and north-west folds interfere, giving rise on o smaller mesle

5, elongate domes, saddles and ridges. This

to a similay series o
pattern is typleal of the coalfields to the east (Fearnsides 1633; Kent 19868)
but contrery to Fesrnsides assertation it is not possible to demonstiate
direet continuity of the casi-west and northwesi-goutheast folds of the
Coalfield and the massif.

The net éff@ct of the interaction of these trends in the massif gives
rise to é series of fold culminations along the west side ffom Peak Forest
(335793) in the worth via Buxton to AHertingtom in the south. The primaky
structure of the northern two-thirds of the bleck, therefore is an
approximately nérthnsouth agymnetric anticline with a gentle easterly dip
and a Qteeper westerly one.

In the areé north and west of Buxlton the axis is formed by a wide mone
of broad north-south felds, but to the south, to&ards Hartington, it is

hetter defined and runsg along the western part of the limestone ocutexop.



«
» In the south-west however, &u extension westwards of the limestone outcrop,
“ . .

. in nmixed reef and basin faclies, is caused by the culminations of a series

¢ .

B of strong, north~soutl folds and here the simple ssymmetric stzucture of

the massif i lost.

<

* 0]

. fagt of a line lrom Hartington te Alsop-en~Dale and south of the

* “ o . ) L) N

. Bongsall Fault, the heds, although faulted in places, dip gently east to

R .

2 north-northeastwards, with occasional minoy, discontinuvous, rolling fclds
* n rY

« of various trends. West of this line lies the belt of north-south folds

*

. and faults. The axis is not a fold in ite own wright, but & line joining
4

N together a series of culminations on di rent folds,

“ From this axis, groups of anticlinal.folds, with intervenixg synclines,
* . .

" break awzy to the east or scuth~east. From north to south these are the
«

n Hope Valley Anticline, the Bradwell Anticline, the Abney Syncline, the

.

. fucklow Bdge/longstone Rdge Anticline, the Chatsworth Syncline, the

. .

+ Tadaington/Alport Antlicllne, the Lathkill Syncline, the Long Rake Anticline,
A

» the Stanton Syncline and the Matlock Anticline. "hese are compound,

+ .

N complex features, which make up the secondary structure of the massif,

causing the sinuous outcrop of the Carboniferous Limestone-Millstone Grit

boundaxy on its east side (see Figure 7).

K

: Superimposed on these secondary structures, are a series of generally
?. relatively small north~soﬁth folds. Xocally, however, in the Bakewell énd
*

> Ashover-Crich Anticlines these are large, severe structures. These folds
4

+ cross the secondary structuves giving rise to elongate domes and saddles

»

along the secondary anticline crests and to elongate basinsg and ridges in

h the secondary synclines. A classic interference pattern is thus developed.
: The gsouthern margin of this area and the massif is crenulated by north-
* south folds superimposed on the esgsentially east-west reéf“monocline, the

: largest of which gives rise to the Bradhourne~Kniveton inlier. These

A north-gouth folds generally incwease in amplitude to the south into the

'S

B Widmerpool CGulf.
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»The thiree trends of fold give rise to the complex sinuous and crossing
fold pattcrm;‘shown in Migures 84 and B as contours and analysed in Figure
8A" by weuns of amial traces. Rdgilonmal correlations of the folds with the
coalfield to the east are shown on Figure 9B, Bources of structural
indormation are shown in Figufe 10.

Although the major folds of the Derbyshire Massii mentioned above
rave loung been naned, the occurrence on, or within; them of minor and in
some Ccases qqite strong previousiy unobserved folds, necessitates a
careful review of the fold nomenclature. This has resulted in the reﬁeﬁtion

of some of the previous names for the major structures and the creation of

many others with a more specific meaning. The author has attempied to do

thig vationally so as to reduce confusdon to a minimum.

Method of Construciion of the Structure Ceuntour Map (Wipure 84) and

Btrike Ydne Map (Figure 8B)

The author carried out basic 6 inch:l mile revision mapping of those
parts of the orefield previously only mepped on the L inch:l mile sgcale
by the (Geological Survey from 1854 onwards (Green, 18G9) and by Shirley
(1948 and 1989). The objective of this work was to map in those parts of
the orefield not covered by the Institute of Geological Sciences New
Series 6 inch:l mile mapping of the Chapel-en-le-Frith and Chesterfield
Sheeté (Fheets 99 and 112). Some parts of their mapping of the Matlock
area of the Carboniferaus Limestone on the Chesteriield shéet were also
yevissd on the é inch and 25 inch:1 mile scales, The distribution of the
author's napping is shown on Figure 3.

Structural coutours were then drawn at 50 and 100 foot intervals
on all persistant traceable horizons in the limestone (fossil marker beds,
toadséoneﬁ ete.). These were produced on 6 inch:1 mile tracing overlays
for ecach of the author's field maps. The same was done for the'available

6 inch:1 mile maps of the ovefield, published by ibe Ingtitute of Geological




~Sciences. The resultant £ inch:l mile structural (:ver],ays‘ wers photo-

veduced +0 1 inch:l mile and retraced as a montage. The resultant
contour nep was considered too complez and confusing. so thal the number
of contoured horimons was reduced and some linking interpolation carried
out using dip-arrows. The horizons contoured are those shown on the
key to Figure 8A which is the net result of procesé outlined above.
The author has reslsted the femptation to cawrry out long-distance
projections of contours based on assumed thicknesses above ox below
other knowa horizons. This iz because the ijecfive of the work Los
been Lo, prove the actual outerop structures snd relate these to kuown
orebodies. Furthey, the study has emphasised the relatively large and
gometimes rapid Qariations in thickress of strata in the limestone
sequence. Hence the cesults ave presented in the Zorm of cont§urs aud
multinle horizoms rather than on.one or two calculated surfaces. A

In order tc link the structures of the orefield to the structures
of the coalfizld to the east, strike lines were constructed on {the base
of various gritstone beds in the Millstonc Grit for parts of the
Chapel-en-le-Frith and Sheffileld Sheets (99 and 100), (Wigure 8B). These
were analysed together with the contour map of the ovefield, in terms of
fold axes and thig resultéd in ®igures SA and 9B, The various gources
ol atryuctural information are given in Figure 10.

< . an,

1 inech to 1 mile verisons of Figures 8A, 8B, may be found in the

wallet at the end of the thesis,
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Explanation of Symbels on Yipure

Al
AD
ALS
BA.
BCA

BDA

os}
=

3
i)

BMA

BRA

CA

()]

cha
CHA
CLA

DA

¥s

LA
LEA

_ JRA

Alport Anticline
Aghover Dome

Abney Low Syacline

Bleaklow Anticline
Bretton Clough Auticline
Bradwell Anticline
Bakewell Syncline
Bradwell Moor Anticline

" Belper Anticline

Chesterficld Antlcline

Cxich Dome .

CogmbshDale Anticline
Churceh Dale Anticline

Calling Low Anticline

Calton Pastures Syncline

Dovedale Anticline
Frogatt Syncline
‘Hathersage Anticline
Hucklow Edge Anticline
Marpue Hill Syncline
Holymoorgide Monocline

Hope Valley Anticline
Idridgehay Anticline

Lea Anticline
Longstone Ldge Anticline

Long Rake Antilcline

AB
ASA

AWA

BA
12

BKA
BLA

BMD

CA
CDA
CDS
Coba
CPM

Cvs
EA
GLA

HAD
HEM
HMA

HS

EA

LBA
LEA

LS

Ashford Basin
Aghover Anticline
Alderwasley Anticline
Brinington Anticline
Bentney Cop Doue
Bakewell Anticline
Bee Low Anticline
Bonsall Moor Dome

Baglow Syncline

Crich Anticline

Coomhs Dale Auticline
Coonbg Dale Syncline
Cowdale Aﬁticline
Chatsworth Park Monocline

Cordwell Valley Syuncline
Ncton Anticline
Grin Low Antilcline

Hartington Dome
Hucklowv Edge Monocline
Harewood Moor Anticline

Hartington Syncline

Kniveton Anticline

Lees Bottom Anticline
Long Hill Anticline

Lathkill Syncline
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(Explanation of Symbols on Figure 9A -~ continued)

MA
MCD
MBA

MYA
NRA
Os

PD
Ps

PPA

RHA

WA
WD
WiA
WPA
WS

YRM

Métlock Anticline
Middleton Common Dome
Matlock Bridge Anticline
Middleton Anticline
Nerton~-Ridgeway Ankicline
Offerten Moor Syncline
Peak Hill Dome
Priestcliff Syncline

Pigtor Pipe Anticline

Raobin Hood Anticliae

Smerrill Anticline
Shottle Syncline

Stanton Synciine
Tideslow Anticline

Totley Moss Anticline

Tansley Syncline

Warrencary Anticline
Watersaw Dome

Wivkeworth Anticline
Wingfield Park Anticline

Wormhill Syncline

Yokecliffe Rake Monocline

C Un-~nemed Anticline

Porftway Pipe Anticline

Drakes Pipe Anticline

MB

MD

MHS

MOD

.OHB

PED

Pis

wB

WEA

WIS

WRD

Monyash Bagin
Magson Dome
Moat Hall Syncline

Mogshawe Dome

Over Haddon Basiu

Peak Yorest Dome

Pilsbury Syncline

Shottle Anticline
Smerlill Syancline

South Wingfleld Syncline

Taddington Anticiline

Totley Mooxr Syncline

Wardlow Basin
Wessington Anticline
Wirksworth Syncline

White Rake Done

Cowclose Pipe Anticline
Plackett Anticline

Yatestop Pipe Anticline
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“(b) Detaiied Description of the Maior Folds

The Hope Valley Anticline

This apparvently does not affect the outerop of the 11ﬁeﬂtoneg The
fold develops about 1 mile east of Pindale (175825) and iﬁcreases castwards
towards Hathewrsage (23581L3), for three miles, where it has a maximum
amplitude of gbomt 250 feet, and a width of i% niles. At Hathersages a
hranch to the southeasst is the plﬁnging Hathersage Anticline, which dies

out after

7 miles. The covergence is the Hathersage Dome, a site favoured
for mineraliaaticn‘at depth in the limestone (Schuellmann and Wilsou 1947).
The Hope Valley Anticline continugs‘east of here as a western extension

of the Nortoen-Ridgeway-Whitwell Anticline which may he traced to the easgt
for meny miles acroegs the coalfield (Fearnsides 1933). A nile eagt of
Hathersage, thié fold throws off a low amplitude spur to the south-east

gud three miles further east, the strong asymmesnric noxth-south Totley

Mosg Aptlcline splits off to the south. The two branches noted above
coalesce and become the sast~trending Primington Antilcline which also nay
be traced acréﬁs the ceoalfield (Fearnsides 1633). The junction of the Totley
Moss and Norton-Ridgeway Anticlines may well be an area favoured fox
winerslisation in the limestones at depfh. The Noxrton~Ridgeway Anticline

is coincident with a major fault zune (Fearmsides, 1933) which could have

been one of the major feeders of mineral sclutions to the orefield to the west.

The Bradwell Anticline

This is s somewhat diffuse structure at outerop. It develops along
the line of the Moss Rake Tault and becomes move distinct to the nrortheast
under {h@ shaleg., Here it has an amplitude of 100 feet ond is half~a-mile
wide. After a mile, it spiite throwing oﬁf a branch fo the souvtheast about
i mile long. Both splite die out into the Abney Syncline. Associated
with the structure but lying to the south, 18 the southeast~trending Pic

Tor Anticline with an amplitude of 100 feel and a width of about a third
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of a mile. The amplitude is accentusted by reefs and the structure only

pergists foxr 1 mile, plunging into {hé Abney Syncline and appavently

One mile noith of these lies the minor Bradwsli Moor Anﬁicline. This
has an amplitude of 50~100 feet aﬁd can be followed for three miles, dying
out %o the northeast before the shale boundary.

The Hope Valley Anticline lies vo the north of these features and is

not obviously related to them, contrary to Fearnsides (1933) map.

The Abney Syncline

The northern boundary of this is the Bradwell and Hope Valiey Anticline,
wvhilet the southern boundary is the liucklow Fdge Monocline. The syncline
has a complex structure due to the incursion of numerous anticlinal spurs
which die out into or lie within the syncline. (See the sectlon on the
Bradwell and Hope Vélley Anticlines for spurs from the north aund west). To
she south, the principal intruding spur is the north-northeast {trending,two
nile icng Bretton Clough Anticline. This has an amplitude of 150 Feeb '
aud a width of {two~thirds of a mile. West of this, lies the norvth-portheast
trénding Abney Low Syncline,which runs into the east-west Offerton Moow
Syncline to the north. Fast of the Bretton Clough Anticline, the syncline
ig disturbed by a short minor east~west anticline and the longev cast-
west Grindieford Anticliné which has an amplitude of 50-L00 feet and &

width of half~a-mile. This runs into the Brimingtcn Anticline to the east.

The Hucklow ¥dge Anticline

The Hucklow Edge Anticline begins on the east side of the Peak Forest
Dome (LO7798) snd may be continuous with the Beelow Anticline toithe west.
From the Dome the antlcline runs east-southeast for 5 milgs&to Great
Rucklow (378778). In this section, the fold has an ampplitude ol 2-300
feet and a width of 1% miles. PBast of Windmill it becomes markedly

agsymeetyric with a steep face to the morth,down into the end of the Abney




Low Syucline. Fast of Great Hucklow the fold may split, the northern
brounch continuing the asymmetré In the form of 2 monocline facing north
olong the line of the Hucklow Edge Veln Fault. This monncliﬂe marks the
southern edge of the Abney Syncline. The southern branch runs east-
southeast with a mazimum amplitude of 10C feet and width of 1 mile. The
monoclinefemphasises the northern Llimbk of this folﬁ. The fold may be
tollowed through a saddle at ¥Foclow (LOB768B) and east for three miles to
a half dome, open to the south, with an amplitude of 150 feet, west of
Ejam, Here a north-gsouth fold, the Middleton Dale Anticline, with an
anplitude of 150 feet and a width of half-a~mile crosses, creating the half
dome by interference. LTast of this,ithe Hucklow Edge Anticline plunges
to the east and dies out (Shirley 1948}, Associated with the Middleton
Dale Auticline is the tight pavallel north-south anticline oubcropping
near Watergrove Mine (192?58) and g similar trendiung minor fold in the
Delpli at Xyam {(216760) (Beck pers.comm.)., The Middleton Dale Anticline
ngy continue north to joip with the Bretton Clough Anticline. This anti-
cline plunges to the nerth-norihesst for two miles from the Hucklow Edge
Anticline near Bretton (203Y80). Xt has a maximum amplitude of 1850 feet.
The fold dies out into the Offerton Moor syncline. The Hucklow Edge
Anticline may have been active during Dz times, asz D2 strata thin rapidly
north from 1200 feet on the east eﬁd of Longstone Edge to oﬂly 550 feet

at the Ladywash Mine on Hucklow Fdge (219773).

The Wardlow Synecline

South of the Hucklow Idge Anticline in the west, lies the Wardlow
Syucline. This ieg fraceable for five miles eastwards from the Peak Forest
Dome, wﬁefe it has an amplitude of 200 feetl and a width of}l% niles into
the Wafdlow Bésin (180757) . IHere it ds crossed by, and te?ﬁinates in, a
north~south syncline. This 1s traceable from the Longstone Edge Anticliue in

the sgouth, in which it forms & saddle, to the Hucklow Ldge Anticline, in




the north,; wheve it also forms s saddle, near TFoolow. The interference
of synclines creates the Wardlow Basin, which is 300 feet deep and
preserves the outlier of Fdale Shales at Wardlow Mires. %o the east,
the Wardlow Syncline is terminated by the nortih-south Middleton Dale
Antieline, and strata above the Cressbrook Dale Lava thin to the east
onto fhé Middleton Dale Anticline, between the Wardlow Mires and Hauging

Flat boreholes, suggesting that the anticline was active in D? times.

The Coombg Dale Anticline and Syncline

The east~west Coombs Dale Anticline branches east off the north-south
Middleton Dale Anticline (198736). It plunges east with an anplitude of
100 feet and plunges eést for thvee milés. Xt passes east into the Froggatt~
Cordwell Valleyvﬂyncline. At the junction with the Middletown Dale
Anticline, the Coombs Dale Anticline forms a dome, whillst the synciine
forms a saddle between the Dome and the lLongstone Fdge Anticline to the

gouth,

The Longstone Edge Anticline

The Longstone Edge Anticline is iracezble from the Peak Forest Dome !
in the west, southeastwanrds and eastwards for thirteen miles. From the
Dome to Tideswell Dale (4 mileg) it has a southeast dirvection and an
amplitude of 300 feet over a width of 1% miles. A small enticline paralliels
the fold to the south in this section and én it, in Monksdale, are two
vdlcanic vents (130754). Rast of here, over a distance of 2% ﬁiles,
the fold gradually trends more east-~west. The southern flank of the auti-
cline is gradually replaced'by a north-hading, reversed fault along this

section., In Tideswell Dale (154740) the fold has a slight. saddle on its

crest. Rast of herve, it has a slight dome, towards Cressbrook Dale. By
Cressbrook Dale (17%2734) the fault throws down 200~300 feet to the south.

Tast of Haydale (180733), the anticline becomes markedliy asymmetrical, as
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parit of the reversed motion on the fauwlt ls taken up in a steep southern
Linb. Thénaectionkeast of here is often called the longstene Edge Mono~
cline, fervthig reason. Around Haydale the anticline has a second saddle
in its créét, reritially created by interference with the north-south branch
of the Wardlow Bagin and parilally by a down-faulied hlock. In this gection,
the anticline Las an effective amplitude of 400 feet over a2 width of two
miles. Bast of heve, the anticlinal crest is a dome ~ the Watersaw Rake
Dome (195733), followed by a saddle at the crossing point of the Great
Loadstone~Teolow Road (206732). Eest of here is a thivd elongate dome, the
Bentuey Cop Dome (210734). Bast of this, the markedly asymmetric anticline
with its steep limb facing gsouth gradually turns east-noriheast with a

fourth eiongate dome on iits crest, the Bleaklow Dome (220728). South of

here, the minor Bleaklow Anticline splits off to the south-southeast Hr 1

N

miles, before dying ogt into the Chatsworth Syncline. The nowrthern branch
of the main fold continues the agymunetry to the eastmnortﬁeaﬁt. Here the
fold has an amplitude of 300 feet but this decreaées as it plunges below

the shales and gritstones east of Calver Peak (230750) and it dies out after
2 miles. XYt throws ofif é south-~east branch, traceable as the Rebin Hood
Anticline, which runs for three miles before dying.out into the Baslow
Syncline. The base of the D2 strata o#erlap onto the Dl beds to the south
of Cresshrook Dale, suggesting that the Longstone Edge fold was active at
thig time., It is not poss;ble to trace the Longstone Edge Anticline south
to Ashover as Fearnsideés (1933) suggested. A distinct syncline cuts off

the Robin Hood Anticline from the northwestern extension of the Ashover fold.

General Notes

Pavts of the Hucklow Xdge Anticline,vthe Wardlow Synql@ne, the Coombs
Dale Anticline and Syncline, and the Longstone BEdge Anticline have heen
described by Shirley (1945). Whilst his work defined the east~west trends
he failed %o recognise the importance of north-soutlh trends and the intefference
patiterns of domes, basing, saddles and ridges, created by the intersections

of the two trends.

o
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Yhe Chatsworth Syncline

So&fh of the east-west Loagstone Hdge Anticline and north of the
Taddington-Alpert Anticline is a generally syuncliinal area,; the Chaisworth
Syncliﬁé; This begins in the west in the narrow Wormhill Syncline, south
of the Pesk Forest Dome, where it hag an amplitude of 200 feet, and a width
of one miie. From here it‘extends south~east iﬁto the Priestcliffe Syncline
(138720) where 1t has an amplitude of 450 feet and a width of 2 miles. East
of here the floor of the syncline is expanding in width, so that at the
foot of Teddington Dale (170708), it is over 2% miles wide. Hera the floowx
of the syncline is complicated by the lLees Bottom Anticline whilch piunges
south-east for 1% miles with an amplitude of 100 feet. This wminoy fold
wag forming during sedimentation as styata thin onto it from the north and
south. last of this the floor of the syncline is very wide and made up of
two downfclds, the northern one trgnding east as the Longstonc Syncline
and the soutbh one conbinuing as the Priestcliffe Syneline, southeast
towards Bakewell (21062Q). The two synclines sve crossed by a north-south
syncline, extecding from Longstone Edge to south of Ashford and this creates
the elongate Ashford Basin by interference., The two branches of the Chatsworth
Syncline cross to the east & north-south complex of folds known as the
Bakewell Anticlivne and the Churchdale Anticline. This creates two sets
of saddles in the anticliﬁes, one in the north near Hassep (210710) aad
one immediately scouth of Kakewell (210680). These north~south anticlines 1“ﬁ
have an amplitude of Z00-300 feet to the north of Bakewell and can be
traced northwards in association with faulting onto Longétone Edge, where
they may ke the cause of the Bentney Cop Dome, and they could be the same

fold as the Middleton Dale Anticline (see above). To the south of Bakewell,

they may be traced as a line of feld-fault disturbances 18 Lathkill Dale,
at Over Haddon (208668), and southwards towards Youlgreave (200838}, where
in Bradford Dale, an dalier of toadstore outcrops in a relatively tight antdi-

clinal core. Oun the crest of the anticline, north of Bakewell, the Cracknowle



Volcanic Vent oceuvs. Hewe, Brown (3974) has ahown'the strata to thin onto
the anticline indicating that it was active during sedimentation.

Bagt of the Bakewell Anticline, the naia Chatsworth Syucline is split
into two parts by the east-west EBudsor Antleline. This trends east-west
fow threefmileg from the northern end of the Bakewell Anticline, near Hassop
Station (218707).

At the east end of the Chatsworth Syncline ig the north-gouth Chatsworth
Park Monecliné which dvops the strata down te the east., The syneline is
almost cerossed and terminated by the wowthwest to souwtheast . Robin Hood
Anticline:(branching off the Longstone Edge Anticline) and the north end
of the Ashover Aniticline but there is a three mile synclinal gap. The south
side of the syncline is emphasised by a long system of faults throwing down
to the north traceable frowm near Wormhill (i18737) to Ditch CLiff (215667)

aouth-east of Rakewell.

[

e Taddington-Alport Anticline

The 'l‘gciriington-Alp()rt Antieline lies south of the Chatsworth Syxmli.\.)veg_
It splits off the Great Hocks Dale Anticline (LOO730) and can be traced via
ﬁhe Calton Hill Vent southeast towards Sheldon (170690}, a distance of eight
miles. Yt has an amplitude of 500 feet and a width of two miles. At Sheldon,
the anticline has a saddle-in its cvrest. éoutheast of here is the Mogshaw
Dome (185878) which has a steep, almost moneclinal, northeast face which is
faulted down to the northeast, along the nerthwest trending Arvock Yault.
The Mogshew Dome forms by the interference of the main fold with the north-
south Calling Low Anticline, which cross the Lathkill Syncline to the south

and has an amplitude of 100 feet. Ilast of Mogshaw (2056785) the main fold is

PN

indistinet in very disturbed ground where the north~sauth*Bﬁkewell Anticline
crosses the axis (see above). It is next seen clearly as a dome again with a

menoctinal northeast face Lo the northeast of (Over Haddon (210667). The fold

dies down to the gouthesst of here Lowards the Long Rake Anticline where it has
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a maximun suplitude of only 50 feet (Z2585E). It pleks wup again to the
50uﬁhecs£ of tlis as the Alport Anticline. This has an amplitude of 200

feet andvcan be traced two miles southeast of the long Rake Anticline before
dying oﬁf into the S%auton Syncline. The overall length of the anticlinal

system ig twelve miles. The Taddington section of the anticline was described

by Cope (1837},

The Lathkill Syuncline

The Lathkill Syncline lies south of the Taddington-Alport Anticline
and north of the Loang Rake Anticline. In the north-west the Great Rocks
Anticline dies out southeastwards info it (120700). The northwest—-trending
Taddington Moor Syncline, amplitude 108 feet, lies to the north, while
the cast-west Lathkill Syncline, amplitude 50 feet, is to the south, The
two synclines merge at Flagg (136685) and the axis of the Laithkill Syncline
continuas southeast and thea east aloﬁg the River Lathkill, where it has
an aumplitude of 300 feet. Yo the west of Cver Haddon it ls crossed by the
north~gouth Calling Low Anticline (180655) which creates a saddle west of
Ovex Huddon, dividing the syncline into the western Monyash Basin and the
eastern Over Haddon Basin. The Calling Low Anticline has an amplitude of
100 feét and is three-guarters of a mile wide, extending northwards from
the Middleton Moor Dome (175635) on the Long Rake Anticline to, and creating
the Mogshsaw Dome on the Taddington-Alport Anticline. The Lathkill Syncline
continﬁes aastwards to Over Haddon where it crosses the southern extension of
the Bakewell Aniticline as a shallow saddle (200660) (see above). It then
turns southeast to cross the Loug Rake Anticline again as a shallow saddle
(220655)( To the scutheast the fold becomes more pronounced as a fairly
tight (50 feet deep) syncline dying out into the Stanton Syncline and
complementing the Alport Anticline. Shiriey (1959) described the southern
part of the syncline but failed to recognise the north~south Calling Low

“Anticline and the southern end of the Bakewell Anticline.



The Long Rake Anticling

This beging in the Middleton Common Dome (178635) in the west which
is formed by its intersection with the north-gouth Calling Low Anticline.
ﬁere the Leng Rake Anticline has an auplitude oX 400 feet and plunges
steeply to the east. The plunge is reduced to almost zero where it is
crossed by the Bakewell Anticline, one mile west of the River Lathkill.
The ampliﬁude is low to the east, so that at the Lethkill River, where 1t
‘is crogsad by the Lathkili Syncline, it is barely noticesble and it continues
east az a wvery low ampiitude structure across the Taddington—Aiport Anticline.
However, towards Pickery Corner (240688) the'amplitude increases to about
150 feet and this continues eazst through Ro@sley (255658) as a broad,
elongate ridge up to 2% miles wide and with an amplitude of 200 feet., This
separates the northern end of theTansley Sysneline frow the southern end of
the Chatswortb Syncline, Four wmiles east of Plekery Cornper, it ie crossed
by the continuation of the.Tansley Syncline which makes a broad saddie, and
one mile east of this intersects the north end of the Crich~Ashover Anticline,
The structure east of Rowsley is coincldent with & series of eagt-west
faults which are perhaps the eastern continﬁation cof Long Rake, and whi.ch
could be well mineralised in the limestone. The Long Rake Anticline was
described by Shirley (1959), although he did mot recognise the continuation
of the structureeast of Pickery Coruner. He also failed to detect the

Alport Anticline, mainly because he had limited access to old mine records.

The Stanton Synelive

The Stanton Syncline lies to the south of Long Rake Anticline and
north the the Bonsall TFault and the Matlock Anticline. It is separated fr;m
the Tahsley Syncline 1o the east by the north~south Millclose Anﬁicline and
Pilhough Dome. The syncline has quite a complex minor struclture. Its north

limb ie eclaracterised hy anticlines plunging southeast. The main one of

these ia thoe Alport Antlcline which pluunges south, slmest crossing the




w BL

syncliné and divides it into castern and westerw basins. The southern rim

is charécterised by north-plunging minor anticlines of a mawximum awnplitude

of 80 feet. The syncline therefore hags a crenulated form. These folds

are des;ribed in section 4 below. In sddition the soutlhern limb of the
syncline is complicated by au east-plunging, north-facing, monociine elong
the Coast Rake. The main syncline hass an amplitude of 600 feet.‘ Shirley
(1959) deseribed the syncline as relatively f£liat bottomed, but this is cleariy

not so from the above details. He did not detect the minor porth~south

Lolds which are so important in control

ng the position of pipe orvebodies
along the gouth »im of the syncline, the prime example belng the anticline
along much of the Millclose orebody. This shows thai even the Millclose

orehody lying ‘exceptionally’ in a syncline, in fact, is controlled by an

anticline, as are nost of the major Derbyshire vedas.

The Mstlock Anticline

The Matlock Antic is & double crested elongate dome with an
amplitude of gbout GO0 feet, relative to the Stanten Syncline to the norih.
Tc the soﬁth ite amplitude is less as along 1ts southern boundary is the
Yonsall Fault., This acts in paré as the southern iimb of the anticline,
downthrowing the étrata hy several hundred feet to the south. Yhere is no
conplementary fold to the south of the fault. The more westérly of the

two domes is at the north end of Bonsalil Mooxr (2555958) and the eastern dome

ig on Masgon Hill (236586) where the Bonsall Sill intrudes the cowe. The

western dome is a result of the intersection of the east~west Matlock
Anticlive with the north~south Millclose Anticline. The eastern dome ig

at the imtersectiocn with the Matlock Bridge and Taasley Anticlines. These
Jatter plunge and die out the noxrtheast and east respectively, after a couple
of miies. The gouthern mafgin of the eastern dome is a ﬁlghly asymmetric
east~west fold -~ the Great Rake Monecline - which plunges to the east and

dies out., It is continued t¢ ths east as the Riber Aunticline under the

shales. The main Matlock Anticline swings from east-west to mnorthwest,
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gsoutheast here. Iis southwestern 1imb'is effectively the Bonszll Fault,
which also changes direction in sympathy. Towards Scarthiﬁ Nicl; the
anticline bends off tc the east along the 1line of the Moletrap Vein (296575)
and the amplitude decréases. Under the shales, to the southeast, the Matlock
Anticline is traced as & long ridge, fault-bounded on the south-west side.
This is shout one mile wide apd has an amplitude of 400-600 feet. It forms
the Houthéxn boundary of the Tanaley Syncline, which il divides from the
Whatstandwell Basin to the gouth. The anticline continues to Crich (345555)
which i@ a dome-lilke culmination'formed at its intersection with north-

south Ashover~Crich Aunticline, The Qescription of the aiea southwest of
Scarthin Hick s base& on the structural contour map in the Institute of
Geological Sciences Chesterfield Memoir. This, and Shirley's 1959 structural
mnap, adequaﬁely descrihe the main structures of the Matlock District, but

they do not show some of the secondary details.

The Ashover~Crich Awnticline

Thisz begias as the north~soutﬁ Delper Anticline six miles so§th of
Crich, -where it has sn amplitude of 200 feet inecreasing to the north. At
Cxich, it iuntersects the novthwest to southeast Matlock Anticline, which
is continved southeast of Crich as the steeply plunging Wingfield Park
Anticline. The latter has an amplitude of 100 feet increasing to the
novtheast. This intersection is the cause ol the Crich Dome, which has an
amplitude of sbout 1000 feet. Noxth of Crich the fLold turns northeast,
and a branch ¢f the Tansley Syncline crosses it making a col, Here the
anplitude is reduced to 3006 feet. North of this the fold intersccts the
north-south Wessington Anticline. This has an amplitude of 500 feet. From
thig junction, the main fold axis turgs north agaln to Ashover {(350630), its
amglitgde rapidly increases to 200 feet. At Ashover, a northwest fold
intersects the axies, giving rise to the Ashover Dome, The nortb~south
fald continues for about only one mile, with an amplitude of 200 feet and

then swings and plunges steeply north-east and dies out. The northwest



fold bec;meﬁ the dowinant twend. It throws off a north-uorihwest branch

at thg north end of the dome, with an amplitude of 1580 feel. This gradually
swings ngrth—south, plunging and dying out into the Holymoorside Tault/
Monocliﬂe (320690) . The main northwest fold continucs with an anplitude

of 600 feet decreasing nérthwést~to join the eastern end of the Long Rake
Anticlipe (315660). Across this, it is cqntinued by a broad, short, north-
south fold, wﬁich plunges and dies out after one mile. This fold is only
three miles from the Robin Hood Anticline, which braunches south-east ofil

the Longstone Rdge Anticline, but they do not connect as a strong synclinal
area 1ig§ in between. The whole of the Ashover/Crich Anticlinal system
north to the Holymoorside Momocline, is a markeﬁly asymmetric feature with

a steeper and longer limb on the eastern side. Superimbosed on the regionsl
dip, it ils theréfare one of the prinecipel structures, which brings up the
Carbonifercous iimestane to outerop in the massif, a few miles to the west.

It may wepresent. a fault-mone in the hasement at depih.

(Note: Amplitudes on the Crich-Ashover fold glven above, refer to the
western side rather than the steeper and higher eastern limb.
The description is based on the structure contour map in the

Ingstitute of Geological Sciences, Chesterfield Memoir).

The Middleton Anticline

Thig runs down the core of the Gulfl Faulthonsail Fault graben, It
trends aud plunges southeast with an amplitude of 150 feet. Under te
shales to the soutﬁ, it splits $o give two vaguely outlined anticlines,
the Alderwasley Anticline continuing east-southeast for two miles, and
the Shqttle Anticline tyending south for two miles before plunging and
dying out. Parallel to the Middleton Anticline lies the Htier Wirksworth
Anticline and Syncline traced 1n the limestone west of the Gulf Fault

with an amplitude of 50 feet.



The Southern Margin of the Massif

Thisg is formed by 8 scouth-facing Vokeclifie Buke Monooline which
ferminates the outerep from Wirksworth (286540) to Corsington (252534). On
it, at Hopton (2588533) is a large v?léauic vent. At Godfrey Hole (274537)

a roughly north~south pair of sinuous anticlines bring up limestene south
>of Yokecliffe Hake. These merge and plunge southeast below the shales
forming fhe:Idgridge~Hay Anticline with an amplitude of 200 feet. This can
be traced to a saddle after two miles, south of which 1t is seen as & north-
northeast trending snd plunging fold. West of C&r&ingéon, the socuthern
margin ¢f the massif lg an east-west reef belt which is crenulated by
probably syudepcsitional northwsoufh foliding and faults. At Bradbourne,

the area is stronpgly folded on north~south lines. The main fold continuiug
south of the reef belt as the axie of the Kalveton Inlier. The reef belt

may he Ffollowed west to Alsop~en~le-Dale.

The Ares betweeﬁ the Southexn Margin and the Bonsayl/Gulf Fault

This ig an arca of masgsive D1 liméstones. It is heavily fauvlited along
porth-south, east~west and northwest to southeast lines, but there are
few Jarge foldg. What folds have been discovered are slight rolls along
north-south and east~west lines. In general across the area the beds dip
gently east, or north-—east, so that the oldest strata outcrop between

Hartington aund Alsop-en-le-Dale in. the southwest,

‘The Southwestern Area-
Here the main foldsg are north-~south and are the Dove Valley Anticline
and the Manifold Valley~Lcton Anticline. In the extreme southwest is
the norxthwest trending Veaver Hills Anticline. Much of the area is bagin
limestones with shales which .give rise to many tight mindr folds on the
SaatmdfmdQQSQ'Mﬁﬁbwe(mgo

limbg of the wmein anticlines. The avea has not been studied in any detail

by thae suthor,
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The Azis of the Massif

This runs from a culmination in the Hartington Dome, north to the
High Needhan Anticline and fxom this further north iwipoorly defined in
a series of north-south anticlines including the Cowdale Anticline, the
Long Hill Anticline with its southern extension - the Grinlow Anticline -
which make'me.axis a broad zone of folds. These folds lie outsiﬁe ‘the
area studied by the authow.

To the east of the Cowdale AnticlineAis the Great Rocks Dale Anticline.

This is north~west, south-east in 1ts southern part where it divides and

north~gouth to the north, and merges with the Taddington Anticline. Hexe
it has a culmination which forms part of the axis of the massif., From here
the axie of the nassif continues north to the Peak Forest Dome which lies

at the juunction of the Hucklow Edge, Longstone Rdge and Beelow Anticli

and is formed by ihe interference of these features., Tt is a hroad
culmination from which the folds splay radially. The Beslow Anticline is
a short esasi-west feature extending west for two to three miles fxrom the
Peak Forest Dome, pluﬁging steeply below the shales as it does out to the
west. |

The so-called axis of the massif 1z not a fold in its own right, but
rvather a line joining a ser;es of culminationg in which older Sz strata
outcrop. Generally the strata to the east dip east and those to the west

dip west.

(¢} Faultie, Fractures and Mineral Veins

(1) 9%he ¥ault Structure of the Orefield

The principal faults of the massif run in a spread from eagbt-northeast
to east-gouthesst, and in a northwest to southeast direction, as shown on

Figure 8. A subsidiary set run in a spread from novih-noriheast to north-




Method of Counstructlon of the Fault/Mineral Vein Map (Figure 11A)

photographs sbout § inch/~ mile were studied and visible

lines of dumps and other lineationg wveve plotited on 6 inch:) mile maps
for the whole ovefield. These were checked with published maps of the

Ingtitute of Geological Sciences for sheets 8% and 112, Chesterfield and

Chapel-eu-le~Frith. In addition worked veins were plotted from the
Bormestor's 206 iveh:l mile mape. In gome aveas with the Institute of
Geological Sciences map coverages, the velns were checked again in‘the'field
and the pattern amevded. and extended in conjunctiow with the aerial pnctOM
graphs. Aveas not covered by Institute of Geological Sclences maps were
surveyed on the ground. Whenever peossible the veins shown on old plauns
%ere incorporated after checking in the field, In all some fifty old plans
were studied. ihe resulting maps were drawn on tracing overlays and photo-
reduced to a seale of 1 inch:l mile, There were retraced as montage to
give the map shown on Figure ix.

A 1 inch to onme mile verison of Figure 11 may be found in the wallet at

the end of the thesis, together with a map nsming the principal veins,
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northwest hut ave generally of minor displacement, Although northeast
mineral veias and Joints occur, few can be shown to he faulted. In the
gouthwest in the basin srea, the priuncipal faults are eést»west and aorth~
south with northeast and northwest mineral veins. Whilst southwest of
Buxton the faulis are dominantly umorth~south, In general, where a movement
can be proved, the faulits show vertical displacement, but horizonal
s;ickenﬁides. ALL the faults seen by the author are mineralised to some
"extent. ‘

The principal fault of the nassif ds the Bonsall Fault zone which can
be traced generally northwest across the oréfield from neax Bunton to Crich,
Nowth of Grange MLl (248876) the fault has a dominant unorthwest trend,

but the section from Bounsall (279582) Jor thiee miles woestwards to

210504 on Bonszull Moor, is mere east~west. Gower (1870} has suggested

that the easst~west Great Rak

Mopocline is an easterm continuation of

this trend. MHere the fault runs along and acts as the southerﬁ limb of the
Matlock Anticline with a displacement of 200 feet down té the south. The
Matlock Avnticline ig folded agalnst the fault on the scuth Limb. Ne
complementary synclipe occurs to the south. The fault zone gradually
becomes west-northvest 1o thé west and ls more complex, being paralleled

by four or five faults in & three-guarter of a mile sirip to the.south,

for gseversal niles, in the Aldwark area, These parallel faoults way well
continue west-northwest, fanning out across the Hartiugton Anticllne and
reaching the wegtern limestone boundary, The main Bonsall Fault swings

to the northwest and bresks up into ssveral branches which intersect the
west end of the Long Rake Fault system. The novthwest trend cpntinues to
Farl Sterndaie, where the Bonsall Fault dieg oul into thg ﬁyea of north-
south faults south of Buxton. It is interesting to note,nhbwever, that

i the general noxthwest srend of the Honsall Fault is projected into Uppewr

Dovedale, it coincides with the back of the Reef bLelt from Crowdecote



(100654) to the novthwest and early strong pre-Mamuriasn faulte do occur

here, with northwest trends. Perhaps the trend of the reef belt here is

the result of fault control.

The Bongall Fault Zone continues southeast of Crich across the coalfieid

towards Nottingham, perbaps to join with east~west faults along the northern’

nargin of the Widmerpool Gulf. The fault separates afeaﬂ of different
structurel pattern. To the nq;theast, the coalfield has o regular pattern
of northwest and northesst faults with eaétwwest, worth-south and aqrthwest
foldy, but te the southwest, newrthwest and nerth;northwast faults, in a
slender reversed 'S' form, and north-south folds predOQinate. in the ore-
field, the area to the north lg well folded and faulted along east-west
and nor?h«west lines with occasional north-south structures. The area to
ﬁhe gouthwest 1s folded only by slight rolling folds, but has many west-
northveat, eagt-west and nox%hvnorthwest Taults. The Bousall Fault,
probably represents some fundamental line of weakness in the baéément of
the ares and may separvate areas of differentbssement rigidity.- Thus the
area to the south of the fault is rigid and yields by fauvlting rather than
folding, whilst that to the'north is nore ductile and is well Ffolded.

- Novth snd east of.theiBﬁnéail Foult some‘faults can be in part
relaped,to folding. - This includes the Bonsall Fault along the east-west
section, wherei% acts as the southern limb of the Matlock Aniicline, along
which the fault has an appreciable displacement down to the gouth. It may,
in part, be a highu&ngled thrust dipping north aleng this fold (see Part 6).

The Hucklow ¥dge and 0ld Edge Vein faulte probably occur along an

eagt-west novth-facing monocline. The faults hade south and ave reversed,

which suggests they are genetically wrelated to the folding. " Similarly
the High Rake on’ the crest of the asymmetric south-facing Longstone Hdge
Anticline, is north~bading and reversed, ag is a fault inferred at the foot

of the Bdge. The Monccline passes west into a veversed fault with a 200

oot throw to the south, The Long Rake, on the crest of the weaker lLong
= b <




Rake Anticliﬁe, is alsp reversed, hading north at least in the section
eanst of Raper Pit, although to the west the hade reverses with depth.
Similaxly, the Great Rake, at Matlpck, on the crest of the Great Rake
Monocline is algo & reversed fault perhaps the continuation of the east-
west sectibn of the Bonsall Favlt to the west. There is evidence that -
these folds were forming during sedimentation so it is possible that some
of the Faults could be of similar age, although it is mofe likely that they
relate to the end stages of tightening of the folds during the Hercynian
Qrogeny. This itheory is supported by the occurrence along dher esgi-west
faults of large Sykeulike dolerite igtrusions, dated as Namurian to

. Westphallan (Stevenson and Gaunt, 1872), however, some faults are ol pre-
Wamurian age (see Chapter on Structural History).

The hade and throw of many of the faults in the dnterior of the

massif ls wrknown as they are traced only as zones of smashed and digturbed
rock across countey and are rarely exposed in the vertical plane, The
faults west of Wirksworth and around Aldwark, itmvending esst~west, northwest
and north~south, appear to all be rormal faulis as do those mapped by Sadler
and Wyatt (1966) in a northwest direction at Hartivgton and the nortlh-
south faults mapped by the Institute of Geological Sciences (1975) around
Buxton., 8imilariy, the east-west and northwest faulting exposed in the
Great Iocks Dale guarries and around Tideswell also noted by the iInstitute
of Geological Sciences, is also normal with the exception of the west

: extonslon of High Rake and the Hucklow Fdge Vein.

- Some of the least of'these normal faults, such as Dirtlow Rake and

the Avwvock Faﬁlt near Sheldon, parallel the local fold trend, These then,

may in part be the resuls of post-compressional relaxation of the folds.

. The area between the Culf and Bonsall Faults at Wirksworth is a graben
with an anticlinal core with marginal downthvows of 200-400- feet. Within

thig is a second graben between the Gulf and Rantee Faults., Grabens suggest
‘ t

a teansional origin and the collapze of an uplifted structure in pogi-compressional

relaxation.



ROSE DIAGRAMS OF MINERAL VEINS/FAULTS
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Many of the east-west mineral velns show little vertical displacement,
but wueh herizontal sllekensiding., This is teve for most ol the veins north
of the Hucklow Bdge Vein, excaptthe Dirtlow Raks st Castleton, which is

. . . ) o
Enown to be s normal fault with a throw of #gadgasih hundred feet down to the
gouth, but which still shows hovizontal slickensides. Indeed many of the

veins further south, such ag those on Longstone Edge, and the Divtlow and

" Mogshaw Rakes and even those with appreciable vewiical displacemontﬁ such

as the Lathkill Dale Rake and Loag lake, show dominantly horizontal
slickensides on the walls and cutting through the mineral fill, These nust
be the result of & late phase of laiteral compression, supevimposed on the

. .
carly normal comproessionsal and tensional phases which created the fault
displacements. This lateral compression took place during and after
mineralisation as the veins show hrecciated and recemented infills which.
are cub through by horizontal aslickemnsides. Further details of the
faults and thelr infills are dealt with in the secticn on mineralisation

bhaelow.,

(ii) The Paitern of Minsral Veins

The mineral vein map (Figure 11A) wasg divided into sub-areas with
different paltterns by visual inspection, A rose diagram of length against
direction was plotted for sach sub~area. The results are presented on

Figure L1B and described helow:

Area 1: Bradwell-Castletomn: This is dominated hy velns trending between

0500 ahd 0900. The mailn directions within this are 0700 to 0750 and 0800
to 085°. By ingpectiicn ¢f the map a persistent set of veins on 050° s
seen., Minor trends are present on 110—1150, 125~1300and 145-1500. The pipe

depogits in the srea develop on trends of 098-110° anda onllﬁdg. Ey inspection

"of the map, the pattern is seen to become dominated by’easiwwest and west~-

norvthwest trends in the west, where the pattern is more like the Peak Torest

area to the southwest.
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Arez 2: Pesk Forest: The dominant vein trend lies between 060" and 100°

.0 . - g
with a peak at 085 to 0900. A secondary peak is developed from 1Ubo
to 1100. Minor trends are present on 005O to 0100, 250 to 0300, 050O to
055%, 110% to 115%, 125° to 130°, 145° to 150° and 170° to 175°. ‘The

majority of these mineral veins in the Peak Forest area can be shown to he

faults.

o

Ares 3: Longotone Ddge-Hucklow Edge: The dominant trend is 0850 to 0900

and secondary trends cceur on 075° to 080° and 095° to 1000. The majority
of these three tvends are faults. The elongstion cof these trends along

which the fault-velns occur reflect the east-northeast to west-northwest

” O .
trends of the folds of the area. Other trvends occur on 050 €o 05&0,

0

060° to 0657, 125° to 130° and 145° to 150°.

. o, ...0 o e
Area 4: PBuxton: The dominant trends are 160 to 165 and 170" to 175

paralleling the dominant fLold trend of the area. Secondary trends occur

on.050° to 055°, 075°

to 080%, 085° to 000”, 110° to 115%, 125° 1o 130°
.0 R} . N o Q A0
ond 145 to 1807, Minor treunds are developed on 035 to 040" and 000 to

00s5°.

Area §: Loathlkill: The principal trends are‘0650 to 0700 and 1200 te 1250.

Sccondary peaks are developed on 110° to 115°, 135% to 140°, 145° to 150°

and 0300 éo 0350. The strong south-eost trend reflects tension over the
nain southeast folds of the area as perhaps does the 110o to 1150 peak.,

Pipes are developed on ihe 1450 to 1500 and 165o to 1700.

Area 6: Alport: The principal trends are 055° to 060° ana 130% to 135°.
These appear to be equivalent to the dominant trends of the Lathkill
area, but lie at a lese acute angle. Trends are also developed cn 0750 to

© to 090", 005% to 100°, 115° to 120°, 120° to 125° and 010° to

080°, 085
' ] “(‘ ”r = !.'0 o 4] e =] . (o] TP ) r.‘Q B - L. b
Gi% . The 0857 to 090 trend and the 130" to 135 trend parallel the local

. . a : . 0 [}
folds., Pipes ave developed on the 085" to 1007 trends. .
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Area 7: : Cavsington~Aldwark: The dominant trends are 090° to 095° and

105% to 110",

Secondary trends are developed on 045° o 0500, 060° ta 0650,

070° to 075°, 140° to 145° and 160° to 165°. The 125° to 130° trend,

present in all areas to the north and east is absent and northeast trends
. . o o

are poorly developed. The presence of the 180 to 165 +trend suggests

gome afiinities withis the Buxton area. The Golconda pipes are developed

on this trend.

Area 8: Southwest: The principal trends are on 090o to 0950, 105O to 1100,

120° ‘o 1250, 130% 4o 138°, Minor trends arve present on 035° to 0400, 055°

t0 070%, 075° to 080° and 160° and 165°. The 145° to 150° and the 125° to

o - . . ,
130" tremds of the areas to the north and east are veplaced by the 130° to

135°% and 120° to 125° trends in this area.

Area $: Matlock:

The principal trends are 120° o 1250, 140° 4o 1450, 165°

to 1?00. These reflect the north~west and north-northwest fold trends of
. ) o o 0 0

the arvea. Other minor trends are developed on 005  to 010, 025 to 0307,

035° to 040%, 055° to 060°, 050° to 085°, 075° to 080°, 085° to 090°, 100°

to 1050, and 1150 to 1200. This is a very complex joint pattern and to sone
extent it is a combination of the Lathkill pattern and the Buxton pattern.

Pipes are developed on 1300, 145° and 025° trends.

Aren 10: Middleton-Wirksworth-Cromford: The principal trends are developed on

045° to 050° and 145 to 150°. A secondary trend is developed on 085° to 050°,

0
5

Other trends sre developed on OOO0 to 0050, 010o to 0150, 0550 to 0600, 0g6
to 0700 and 1100 to 1159. The general pattern is quite similar to the Lathkill

areg.

Area 11: Asghover:

This area has been dealt with in detail by White (1970)

and the present author has made no furiher observations. White showed veins

to ocour on east~west,north~west and north-east trends. Two phases of

compression were involved, velated to two phases of mineralisation.

aen s e
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small to justify any conclusions about trends.

Area 13: Ycton and Bincliiffe: The number of mineral veins measured heve

is too small to justify many conclusilous. It is clear, especially at Ecton,
G . N . .

that 160 to 1700 trends are developed parallel with the main local folds.

At both Ecton and Binclifie, some east~west, northwest and southeast mineral

velne are alsc present.

Summary of Vein Dattern Analysis

The patiern of mineralised fissures appears to reflect the local fold
structure to some extent. Thus on the Longstone Edge and Hucklow Rdge ayveas
the'éastmnortheast, cagt~west and the west-northwest trends arve elongateg,
parallel to the main local folds., In the Lathkill-Alport and Wirksworth-

Middleton-Cromford areas,. northwest trends are elongated, again parallel %o

~the lecal Folds. On the Matlock Anticline, where northeast, north-northeast

and north-northwest minor folds are developed, joint tfends develop parallel
to these directions. In the Buxton area, the dominant norih-northwest
faulted mineral veins parallel the local fold trend.

There is a general overall pattern to the mineral veins in the orvefieid.
This consiste of sets of northwest, east-west and nérth—east veins which are
develeped to varying exteﬂds in each avea. The pattern of the Bradwell-
Castlé%on area contains these trends, but is made distinctive by being
dominatoed by northeast trends. The Buxton area forms another distinctive
unit with strong wnorth-northwest treunds which dominate the basic pattern
noted above. The Carsington-Aldwark area and the southwest area are dominated
by east-west and west-northwest.trends. The presence of north-northwest
trends, suggest some afficinities with the Buxton area. Hd&éﬁer, to the south
in. the Wirksworth-Cromford-Middleton area, the basic pattern is agaia

expyessed,
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Without thorough joint analysis in the field, it is impossible to
know hqw representative the located worked mineral veins shown on the map
are, of thetotal joint pattern. It 1s not possible to know how many trends
of uwnegonomic veins have never been worked in a given area., It does,
however, seem reasonable to suppose that in the more intensely worked arveas
of the orefield, representatives of sll the veing are present and have been
mapped. In many cases, the major veins are faults, but it often is
impossible to know whetﬁer an individual vein is a Fault or & joint, The
author is comvinced that it is impossible to give a proper tactonic
lnterpretation of these mineral vein rose diagrams without first establishing
the overall\jofnt.pattern of the area concerned and deducing the tension
and shear directions from their surface morphelogy. This is a major resesrch

task which is becoming necessary.

(3) Structural Conclusions

“EFrom the foregoing detailed description of the folds, the area is
seen to he a complex interfersnce pattern created by the intersection of
north-gouth, east-west and northwest to southeast folds. These create domes,
basinsg, saddles and ridge fold formslon the main anticlines and synclines,
Cleariy the description of the area as a whole as the 'Derbyshire Dome'
grossly over simplifies this situation and thg use of the term 'Derbyshire
Masgif! is preferable.

The aren is shown to 11@ on a wlatively shallow cast-tilted basement
the subeidence 0% which has on the gross scale, controiled sedimentation.
Thrcé phases of folding and five of uplift and erosion are deduced for
the struetural history of the area, beginning in mid-Dinantian fimes. 1t
is councluded that the preseni surface of the limestone is.only 300 fecet or
so below itis position at the end of erosion in pre-Namurian times and
that.this surface with a progressgively more discontinuous shale cover, has

heen repeatedly re~exposed to the effects of sub-aerial erosion during ensuing
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periods;of uplift. It is conciuded thet uplift and erosion in premﬂémurian
times probably initiated some of tia joint aud Lault pattern of the massif
and that this was accentuated and extended during the uplift avd re-emergence
of the limestoneAin both the post~lercynian, Permian and later, Triassic
erosion phases. Some uwmmineralised jolnis may belong to the Tertiary uplift
and erosion phase.

Two tyées ot fault may be related directly ﬁé the folding. The fivst
are reversed faults parallel to and along the crests of agymmetric, anti-
clinal or monoclinal axes. These probably formed during folding towards
the end of the Hercynian orcgeny. The second type Qf fold~related fault
is normal faults parallel to anticlinal‘axis, the result of post~compressioneal
relaxation. Some faults may be shown to be Lower Carboniferous in age,
whilst others are Namurian orx Westphalian. The early faults referred to above
liave been veactlvated by laterval stresses during and after mineralisation but
gome of the calcite therein, relates morve to the esrly movements than to
thé later mineralisation.

The ares may bhe divided intc four sub-areas on the hasis of its fold
and fault pattern. Norih of the Hucklow Edge Anticline is an area of eagt-
wvest, north-east and east-novtheast, mineral vein faults with few folds,

. £
vhere only the Dirtlow Vein shows significant vewrtical displaocement. South
and west of thils, to the Bomnsall Fault, lies an area of east-~west and north-
weat folding and faulting with occasional strong north-south trends, such
as in the Crich, Ashover and Bakewell fnticlines. South of the Bonsall
Fault ie an area where north-northwest, east-southeast and east-west faults
are dominaut, with only broad low amplitude relling folds of similar treads,

present. Along and to the west side of the massii is an area where xnorth-

south fold and fault treunds with some east-west faulting avedominant .
If these four sub-dlvisicns are compared witi the geophysical work

of Maroof (1974) on the basement of the area, it would appear that the

central folded bhelt lieg over the wesitern end of hig central bagsement graben
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whote thg sedimentary cover lg thickest. The relatively unfolded zones
to the nérth and south lie over aveag of shallower basement and thinner
gediments, whilst the noxth-south trends in the west lie over the north-
south shallow western esdge of the blocks.

If the trends of the fold-fault features avre considered it apﬁearﬁ
that the north-south trends are generally counfined to the south and west
of the axea, where perhaps the Carboniferous lies on a nortﬁwsouth fractured

Malvernian, or Charnian type of basement. To the north and east, the dominant

trends are east-west and northwest with fewer novth-gouth features. This

is a pattern similar to the coalfield to the east. Perhaps here the Charnian
iz overlain by a sequence of lower Palaeozolc slates ag proved in the Eyan
horehole (Dunham, 1973) damping the effects of the north-south trends of

the basement below.

The fold-fault pattern of the ore~field, therefore, reflect those of
adjacent regions. Derbyshire is & nodal point for three styles cf faulting
and folding. In the west_and north-northeast to north Malvernian trends
of the West Midlands converge with the north-northwest to north Charnisan
trends of the East Midlands and these trends are veflected in the structuvre
of the ore-field west and south of the Bonsall TFault, To thé north and east

of the fault the ovefield has more the style of the coalfilelds to the cast.
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THE DISTRIBUTION OF FLUORITE MINERALISATION IN THE SOUTH PENNINE OREFIELD
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Fluorite Mineralisation of the South Pennine Orefield

In thig Chapter the distribution of fluorite ig described in outline

- by vein and avea, from norith to south, for the eastern part of the massif,
ﬁutlying deposits in the west of the magsif are also described. Greater

details of some of the individual ore hodies can be found in Part 6, Xnown

oceourrences ave shown on Fig. 142,

;  _ Tu 1908, Wedd and Drabble show that fluovite cccured in a zone along

the eastern edge of the orefield, Knghn deposits were thought to be restxicted
to the strata above the highest local toadstone. In 1945, Shirley and
Horsfield demcnstrated that within fhe Eyam part of this zone most, bgt not

all, of the prineipal wveing occurrved zlonyg the crest of anticlines. In 1252,

Dunhamn produced a zonal map of the orefield with fluorite, hHavite and caleite

BONGD i he beliocved were thermally controlled, In 1982 and 1954, Mueller

produced & subdivision of the orefield, based on zones of fluori

e, harite
and calcite from east to west and also related this to a decreasing temperature

of formation. He further subdivided the fluowrite zone into a high temperature

y pyritic'zone in the ezst, followed by an intermediante temperature clear

£luorite mone and a low temperature purple f£luorite zmone in the west. He

if

AR

R ’ a0
considered the temperature and formation of the deposits to be around 300 C.

Higs subdivigion of the orefield hag heen much used as a basic referveunce by

subsequent authors, although that of Dunham appears to have been more accurate

AR AT R Y

in representing the situation known at that time.

ﬁ Roedder, in 1962, working on £luid inciusions, was able tc demonstrate
+ ’ ‘ . v

i ) Lo - X .

3 that the temperature of formaticn of the flucrite was more in the order of
R

it

O . X . . .
JON7C, Firman and Bsgshawe, in 1974, showed that there are S0 many exceptions

tem, that the aanceptAnf‘suhdivisioné of the fluorite

to the Mueller zonal o
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zone should be abhandoned. They showed that the concépt of the three zones,
éaléite, barite and fluorite, meeds to be recongidered in the light of aew
deposits of fluoriﬁé found since the 1950's§ they also showed that different
phages of ﬁineraliaation either overlap or do not, and that local structure,
at least to some extent, controls the distrivution of the deposits. They also
noted that Wedd and Drabble's assertion that fluovite tended to occur above'
the highest local toadstone was iuvalid. Since their 1908 survey, mauy
deposits have been proved to caryry fiua?syar below one ox more toadstones.
The aim of the following account is to describe the present occurrences
and workings for fluarite and to discuss some.of the detasis of the elfects
of structuves, dolémitisation, korst features and the faclies of the limestone

on the development and distribution of the orebodies and vccurrences.

2. Details of the Fluorite Mineralisation of the Oreficld

This section is & brief oulline of the geology and extent of fluorite

migeralisation in the main velns and flats of the owvefield.

Odin Vein (135834 to 123832)

This eéstwwgsﬁ vein occurs in Dl limegtones of reef facies immediately
below the~sha1e'unconformity.k The vein has been worked for galena over a
distance of two miles, mainly below the shale cover, which pluunges steeply
to the east and west.' The principal gangue is fluorspaf which can be seen
underground and in the old dumps at the 0din Gorge and to the west along the
£lank of Mam Toxr. BSuvbstantial reserves must ﬁe’present, but it is unlikely

that they can ever be worked.

‘Treak Cliff Caverns (136331)

These are pipe deposits developed in Dl reef limestones

boulder bed immediately helow the shales. The fluorspar lines karst cavities
in the reed and gaps between boulders in the boulder bed. It was probably

fed at least in part from the Odin Veln,

i
i




Veins betwesn Odin Velin and Dirtlow Rake

These veins are domivantly calclte although neay the west end of

Oxlow Rake, in Jack Pot, small velns with fluorite are present, Last of

Eldon Hill the Yortaway Mines have been worked for barltes in the dumps.

The veins are in Dl 1imestones‘generhlly of massif type, although rnlose to

the shale boundary they enter Dl reefs,

The Dirtlow Vein (097812 to 161825)
This is one of the major fault-veins of the orefield throwing down to
-the south by about 100 feet. There is evidence that it was active in Lover

Cavboniferous times offsetting'the rect belt at its east end (Steveunson and

Gount, L972). The vein is traceable under various names from Perry Foot

Coalpit Hole Rake) where it frends west~nonthwest, to Pindale where it is

eeet-northeast,

latter trend is continued to the Peak Yorest area by

the Oxlow Reke branch to L156795. The vein is deominantly calcite, but east i

|
R oZ, and at, Hazerd Mine (138813) some fluorite and barite occurs. At the ;
.
. east end, in Pindale, in Dl veef limestones, where the vein breaks up into
L3

x

gseveral parallel veins, 1t is fluoritic and much small scale opencasting bas

cccuryed, The dumps and fluorite-rich lenses in the vein have been worked

« :

* :

. for Lluorspar and barites as far west as Hazavd Mine. The Oxlow Rake branch

3

.. has been worked for calcite east of Peak Forest and some fluorite occurs

L] A .

. here as well The veln is principally in Dl‘massif limestones, but a short

. - ‘
- |

. section from Hazard Mine, east to 153822, is in D? massif limestones at |

] 3 .

& : |

* surface, é

. !

: |

Veins between Dirtlow Veln and Moss Rake
"
* . - ] R . .
To the south of Dirtlow Rake is a lavge ares of silicified and

s

¢ fluoritised blocks vepresenting & replaced bed of limestone let down by

.

* solution collapse and which was probably fed from the Dirtlow Veix. In

[3

¢ Bavle's Quarry, a series of uortheast fluorspar veins cause problems with

[3

+ guality control in the plant, These veins become calcitic 1o the west of

N
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Bird Mine (156813). This system of northeast fractures is crossed by the
morthwegf Smalldale Pipe at Bradwell., "This is 2 linear system of cavity
linings anﬁ marginal replacements of coarse, crinoidal limestone along a
north-wvest jolnt system. One of the cavities at 165814 contains . .shales
perhaps let down by solution subsidence, but posgibly sedimented in a pre-
Namurian, pre»mineralisatioﬁ, karst cavity. The pipe may be followed for
2%-miles northwest of Bradwell, in magsif {ype crinoidal Monsal Dale Beds

(173813-160817).

The main vein is east-northeast, and is dominantly massive columnar
calecite. PWluowrite stringers occur near the walls which arve fluoritised in
places. Fluorite was clearly deposited later than the calcite, in which

Weet of Eldson's plant {150803) some paralleiveins and an easih-west
branch are priancipally fluorspar with some barite. The veing have been

'

worked for 1i-miles to the west, over the crest of Bradwell Moor and are

in massif type D? Jimestones above the Upper Miller's Dale Lava,

Harthill Reke (170805 to 188801) (see Report § in Part 6)

This is a calcite-fluorite veln, traceable from Bradwell Dale west to
the boundary of Hazlebadge,‘a distance of {two miles in D2 limestones of
nassif type. Here 1t ccalesces with the Eérl Rake system. At 168804, to
the south of the veiln, a vejplacement deposit of fluorspar occurs in a north-

west joint system in off-reef and reef Lyam Limestones.
¥

Eaxl Rake (176804 to 147794) (see Report § in Part 6)
This is a major east-west calcite vein in Dz 1ime§tone§;9f massif type,
carrfiug some fluorite in places. At the crossing with Pi; éor Pipe in the
Cawdor wveefs (1L72804) it is fluoritic and occasgional Lluorite can he seen
wesﬁyards towards the junction with Harthill Rake (158801). West of heve

i [
the vein carvied vibg of f£luorspar up to three feet wide in otherwise
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caloltic veins. These have been wovked hy drag-line. The wvein gradually

merges with Shuttle Rake to the west at 147794,

Shuttle Rake (173798 to 111787) (see Report 5 in Part 6)

Shuttle Rake and associated veins have been worked for fluérspar west
of the junction with Earl Rake. Heve the vein carries much ecalecite, but
residual de-celcitised gravels and some fluorsparlribs have Been worked
extensively in thg DZ maseif limestones as far west as the outcrop oi the
Upper Miller's Dale Lava. Below the lava, west towards Peak Forest, in

massive D, limestones, the vein is calcitic, or is barren in toadstones.

L
last of the split-off, of Earl Rake, Shuttle Rske becomas a zmone of tight
fractures which have been intermittently and shallowly opencast for flucrite.
In Intake Dale (L64795) large fiuoritic wasgshing dumps have been removed,

LBast of Hazlebadge Farm (172800) on the Lawrence Grove section of the vein,
Jarge dumps of fluorspar from mines below the shales have recently been

worked. ‘These workings are assoclated with the intersection of the southe-

eagt end of Pic Tor Pipe in the Eysan Reef Limestones.

Pic Tox Pipe (175800 to 172805) (sce Report 5 in Part 6)
This is a fluorite rich cavity lining and marginal replacement deposif
in Eyam Reef Limestones. Large éhverns are present, some of which are pre-~
nineralisation in age, whilst others of recent origin. The pipe cavitiles
appear to be developed along a series of north-west joints. The cavities
are infilled by layers oi barren mud with layers of sandy and gravel}y
fluorspar in places. These are often covered with layers of collapsed
limestone blocks and subsided shale masses. Pleistocene énimal remains
are found From time to time. The deposits extend to a ﬂepth of 150 feet
and appear to plunge to the southeast beneath the shales. fhéy are crossed
by the Earl Rake calcite veln, Ths deepest workings may extend down into

the tdp of the massif type Monsal Dale Beds.
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Veins between Shuttle Rake and Hucklow Fdge Veln (see Report $ in Part 6)

Atimethey Wator Farm (1727921) txiale were made in the 1950's along an
east-west Qein in Wyam Reel Limestones. The objecfive was to discover pipe
and f£lat deposits gimilar to Pic Tor Pipe, but underneath the shales. The
trials were unsuccessful, but some Llimiited stoping for fluovspar was
carvied out. The vein has been worked from a shalt just to the west of the
Tideswell-Bradwell Road at 167788 in massif type Monsal Dale.Beds. At
158792, a parvallel vein‘has been opencast for fluerspar on a small scale,
in mapsif tyée Mousal Pale Beds. IMusther south Majden Rake, the coantinuation
of the Netherwater vein, west of Great Hucklow has been worked on a small

scale (158755). DBelow Hocklow Edge, dumps on the May Mine, worked helow

‘
‘

the shales, carry much flvorspar (172787).

The Hucklow Edge-0ld LIdge Vein Svstems (122786 1o 244773)

This vein system is one of the principal f£liorite producing veins of the
orefield. Production has been contimious since the 1940'a. A total length of
about 3 miles has been developed aud stoped for fluorsar, in the Dz limestones
above the Cresshrook Dale Lava and below the shales. The surface dumps vere
worked and removed for gfavelwfluorspar in fhe 1820's., Towarde tﬁe.east
end of the Olq Edge Vein (225770) the velns are said to become caleitic and
ave dying‘ouﬁ (Ridgewvay - personal communication 1975). TFluorite has been
proved in the D2 Jlimestones below the Cressbrook Dale Lava by boreholes.

To the west of Slater's Engine Mine (195779) the vein becomes calcitic
and although 1t has been worked for fluorspar at outcrop, west of Little

Hucklow, as far as Wash House Bottom (161779) the workings have been

intermittent and very selective. To the west, over Tideslow (150780), the

vein is largely calclte above and below the Litton Tuff in massif type Monsal
Dale Beds, but in and below the Miller's Dale Lavag, a vein of very high
grade fluorspar was discovered in the 1860's at 144782, This occurrence

well to the west of moét deposits is quite anomaldus. However, many of the
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veins wentioned above lying to the noxih pass through the same stratigrapbical

itustion and these should also be sxamined for fluorspar., West of the

@

deposit, the veln is once again calcite in massif type Miller's Dale Beds.

Little Pagture Vein-Crogslow Rake-Middle Field Rake (2156767 to 180767 -

General Reference)

These veins have been worked for fluorspar underground ILrom the Glebe-
Ladywash Mine and the Black Hole Mine., Opencasts have taken place on the
Crosslow Rake from near Dusty Pit Mine (208772) towards Foolow (192768) and
high grade fiuorspar has been worked for 1i~miles to the west of Foolow to
180767, The east-west Middle IMield Rake and associated replacements at
ite east end (216786) were worked from Glebe Mine in the 1940's and have been

opencast across the flelds for L mile east of Eyam to 200767,

Btreaks Vein (222757 to 195762)
This east-west vein is worked for fluorspaxr in the Hanging ¥Flat Mine

(204760) which produces a 60% fluorspar ore. Near the head of Stoney

.Middletop Dale, an opencast hes produced fluorspar.inte:mittentiy on this

vein at 188762, At the east end at the junction with Main Rake (222757) o

replacement deposit has been worked underground,

Main Rake"ﬂirfv Rake (222757 to 205753)

This east-northeast vein has been worked for fluorspar in a rgplacement
deposit at the junction with Streak's Vein, in Middleton Dale. 1t has also
been opencast amongst the cliffs on the south side of the Dale. Several
medium scale opencasts for fluorspar were developed in the 1960's, on the

Dirty Lkake section of the vein, towards the site of Laporie's Cavendish Mine.

ke (214746 to 170751)

This vein has been worked by small--scale oﬁencasts for fluorspar as far
west as Seedlow Mine (194747), butlwest of here it becomes calcitic. It
rurs aloang the crest of the Coombs Dale Anticline and the change to calcite
ucéurs more or less at the crossing point of the north-south Middleton Dale

Anticline.
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Blagden Great Velin and Cacklemackle Mines {205740 to 190740)
Small opencasts for fluorspar have talien place from time to time on

these veina.

Longatone Ndge; Deep Rake; High Rake, etc. (237744 to 135743)

This long system of veins is the second most important fluorvspar deposit

of the orefield, It has been worked in the D, limestones mainly of haginal

2
type. The principal vein is the Hipb Rake-Deep Rake system, This has been
worked opencast. for Lfluorspar from the 1040's, A total 1enéth of 5 miles

has been opencast, from Cross Dale Head Mine (183733) in'the west, to the

Red Ralke Vein (237741) in the east., The Red Rake Vein wag worked tor fluorspar
undéfgromnd in the 1920's. Morerecently, the Sallet Hole Drift was dviven
gouth into the vein at a bigher level from Coombs Dale (223744) . The vein
has been stoped out for about $-mile either side of the adit intersectien

and scme of the branch veins have been stoped out for s short distance

At Bow Rake (21L4735) where o large rider brealis the vein, a major roplacement
) J i3

has been worked. Fluovspar has been proved below the toadstone in the east
half oﬂ'the mine aund by both deep drilling and a development incliune and sub-
level, To ithe west, the base of fluorite mineralisatlon appears to rise and
it has been possible to work out the full depth of fluorite mineralisation
by a 220 foot deep opencast at 206%32., West of there the vein splits. The
northern branch, Watersaw Rake, has heen opencast by d&agline to a depth of
100 feet to 192735. By Crogsdale Head Mines, the vein is calcite and was
workedbfor thig mineral by an ornamental stone company, in the 1920's.

The southern branch (fligh Rake) hades steeply north and descends the
escarpment to the foot of the Edge (197728) wheve it intersects the Ash
Nursery vein, - It then re-ascends the Edge, still hadiugAs{Eéély north, to
the Crossdale Head Miné. The deposit on parts of this section is poorly
defined, being a linear stockwork of fluorite stringers. Several similax

veing run-east~west along the face of the monocling between High Rake and
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Wetersaw Rake. Below Longsitone EBdge, the Ash Nursery Veixn has been opencast
by Turners of Great Longstone, for f£luorspar (200727 to 210726), Furthex
eagt the Harry Becca Mine worked fLluorspar underground at the foot of the
Rdge (223732). VWest of Haydale (179733), the main High Rake vein is calcite
and bades steep;y north., Weat of Cresgshbrook Dale, it is a reversed fault
and thig hag been worked for calcite at 170734. The vein may he traced as a
fault-cavrying calcite, as Lar west as Monk's Déle. To the west of Haydale,

a8 north-west vein branches off and crosses Cressbhrook Dale towards Litton.

. This carries fluowspar which in the absence of Upper Miller's Dale Lava,

extends down into the massif type D1 limegtones and this has heen opencast

to the south of Ldtton 1n the 186G's (168738).

The Bull Tor Vein (173734 o 148723)

This vein branches east, south-east off the High Rake system in Croesshrook

Dale, It crosses Cressbrcok Dale and the River Wye in the Dl nassif Limestones
where it is dominantly calcite. At Bull Tor (154%25), the vein has heen
worked for fluorspar and barites by opencasts which extend towards Priestcliiffe.

These are high in the D? strata which are of interdigitated massif and
2

basginal type.

Putwell #ill-Grove Rske Vein (212724 {to 099700)

This ecamt-~west vein is traceable from east of Great Longstone, westwards

10 a point west of Chelmcrton. The autlhor has not examiuned the east end
of the vein, but in Moasal Dale, at Putwell Hill Mine (178718) in the Dz
basginal strata, the vein was worked for calcite, in the 1920's. However,
there are many gtringers of fluorspar in the wall rocks. West of Taddington,
on the Wham Rake section of the vein, above the Upper Miller's Déle Lava, the
hillocks lhave been washed for fluonspar and barites. Near. Chelmorton, low

down in the massif type D1 beds, below both Miller's Dale Lavas, the vein

has been worked for calcite (098700).
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The Arrvock-Taddingiton Dale~Priesteliffe Fault (L15737 to 2086743

This 8 mile long northwest fault system is princilpally calecite. It
can be tiraced from Flagg Dale (115737) southeast for 8 miles to a point at
its junction with the Mog;hawe Vein, socuth of Bakewell (209674). West of
Aghford, it has been worked for calcite and a short stope oceurs (184699).
Dirtlow Veln (162700 to 198683} (see Paper on Geology of Magpie Bough

aﬁd Mine) '

Northwest of Sheldon, iﬁ Deepdale (1G4698) and a2lso to the north of
Sﬁeldon, in Magpie Sough (177691) the vein is calcite. However, east of
Sheldon, near Rirkdale (182688}, in‘apencasts, the foot-wall of the veiﬁ
ig caleite, while the henglng wall ig fluorspar and has been worked by drag-—

line, = Bast of Kirkdale to 188687, triéi opencasts proved some flucrspar,

- but the vein is dominantly baritic here, The vein occurs in D? gtrata of
23

baginal type.

MogshaﬁeVein«Magpie Mine-Hard Rake (200674-~157682) (see Report 14 in Part 6

for details aud plans)

‘This vein has been worked extensively for lead inthe 19th Century. On
The Mogshawe section of the vein (203676 to 173678) the gangue ig Lluorspar
and barite in D2 strata of basinal type. Above the first toadstone bariie
increases along the vein to the west. Fluorite gfades of.up to 60% have been
obtained from dgep opencasts for 1 mile-west of Green Cowden Farm (196678)
and £luorite caon be traced in old Qorkings for %4-mile east of Green Cowden.
The Mogshawe section of the veln is thought to have miuning potential for a
mixed fluorspar-harites ore. West of the Kirkdale Road (178678) the
hillocks have been worked for low-grade flucrspar and barites towards Magpie
Mine_(173682). In this mine, at 560 foot level, the veiﬁtis caleitic, hut
reports from workings in the 1980's suggests that as the workings proceeded
east towards Trueblue Mine (178680), rises up oiff the 560 foot level,

intersected a good fluorspar vein in D2 baginal styata. Some of the shallower
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workings on wminor veins arvound the Magpie Mine, carry fluorite. The main
Mogshawéwﬁard Rake vein appears to pass south of the Magple Mine, splitting
into a vein comples to the west and eventually becoming Hard Rake and
agsocisted parallel velns. At the west end of Hard Rake Pléntation,
fluﬁrspar was worked fyom an inmcline put in during the 1950‘9\(157682).

In all, a total length of 4 miles is Lnowa to éarry'at least intermittent

fluorspar in D, strata, Traces of fluorite occur in D1 strata, but no ore

is known. The author's detailed account 'The Geology of Magpie Sough aund

. Mine' was published in 'The Bulletin of the Peak District Mines Historical

Soeciety', vol.8, No. 2, October, 1975, and is submitted as part of this
thesis.

The Mandsle Vein (L60V00 to 195660)

) This noxth-west veln is ﬁréceable for 3 miles from Lathkill Dale towards
Hard Rake. The vein is dominantly bavites, but £luorgpar occcurs. A mixed
1ow~grade fluorspar~high barites résiduél ore hag been opencast Lrom the vein,
_near Haddon Grove (184666) although at depth the vein is principally calci&e

and barite., The vein occurs in D, limestones of hasinal type.
. 2

The Lathkill Dale Veln (182658 to 207664)

This east-west vein is dominautly calcite with haematite and ochre in
Lathkill Dale. From g point Jjust west of Over Haddon (199660) it becomes
fluorite hearing and this may continue tc the east, where in Heddon Fields,
the vein has never been worked. The change to fluorite occurs at the crossing
point of the east-northeast Bakewell Anticlinal system. The vein occurs in

D2 limestones of basinal type.

Other Fluorite Occurrences:in the Lathkill Drainage Basin

Fluorite~»rich silica rock boulders have beeu ploughed up along a north-

west vedn, to the vorthwest of Over Haddon (188688).

Low grade fluorsper havites ore has beeuw worked on Crotie Rake near

Wheel ¥arn, pn & series of northeost veins (153697). On the Hubberdale Pipe,
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a northeast cross veln at 137704 proved a rih of fluorspar im an otherwise
baritic veln. Recent exploration show that filuvoritisatlon of the wall of

the pipe could be very extensive. The nipe cccours Lelow wayboards, but

ahove thé Upper Miller's Dale Lava in the'D2 limestones ©of nagsgii type.

Nesr Monyash at 140677, an east-novtheast vein carries fluorvite which is
exposed in a small guarry in the Cawdor Reef limestones. In Ricklow Quarry
€165663) in Cawdor reefs, a pre-mineralisation solutioun cavity lavgely f£illed
with calcité and calicite sand, contains a I-inch purple fluorite layer., West
of Monyash around the Whin 137666 and 137674, east-northesst calcite veins
caryy a little fluorite in the dumps. These occurrences are in the D2

Llimestones of massif type.

The Long Lake Vein System (270665 to 132646) (see Reports 1, 2, 3, in

Part ¢ for details)

This s the longest vein system of the orvefield, traceable for 12 milés,
from eaﬁt of Rowsley westwards to Coates ¥ield Farm near Pavsley lHay. The
vein is éominantly filuorspar in D2 Cawdor limestones cof reef and hasinal
type from its emergence from beneath the shales at Pickery Covuner (240858)
vestwards to Conksbury Pit (207650)'n0rtp-0f Youlgreave. Here, and at Raper
Pit (217654) the vein and associated replacements have been worked for
fluorgpar in I)2 limestones above the Alport toadstone in large scale open;
paatﬁ (see Report 3 in Part 6). At Conksbury Pit the vein splits throwing
off a southwest branch which carries fluorite for 1i-miles, The main vein
contimies west-southwest carrying fluorspar for about 1000 feet from the
Jjunction. The veln gradually breaks up to the west of the pit into several
branches still carxying fluorite. Tor 3000 feet to the west of ‘these, the
vein hag never been worked and then the east end of a series of opeuncasts
and stopes for calcite and lead are intersected (199647).¢GWést of these
the vein has bheen worked for calcite at the Long Rake Mine (182640) in the
east, and the Arbor Low Mine (172640) in the west, for a length 3 miles and

too8 depth of 400 feet. The change in the vein from fiuvorite to calcite



ocoura aﬁ the crosszing of the north~south Bakewell Anticline in the unworked
gection of the vein. All the known fliuvorite occurs above the Alport toad~
» stone which dies out to the west in the unworked ares west of Conksbury
Pit. Whether the voin is caleite oxr fluorite below the toadstone, east
of, and uﬂéer, Conksbury Pit, is unknown, West of Arbor Low Mine, the vein
throws off a northwest branch (165640), This carried fluorspar and ba?ites
‘and after 1 mile intersects a major east-west calcite vein (152646) which
can be traced for 2%-miles to the west of Cotesfield Farm. Some fluorite

replacement occurs in dolomitised wall rocks at 154646, The main Long Rake

continues west of Arbor Low Mine for 1 mile before swinging norvth-west to

o intersect the same calcite veln at 138647. A few showings of f£luorite are

; pregent, but it is mainly calecite here. West of Raper Pit the workings are

.

i' in Dz Monsal Dale Beds, principally of massif type.

f |

R The Alport Mining ¥ield (see Report 4 in Part 6 of thesis for detalls and plan)
; This is an area of northeast, northwest and éastweﬁt Qeins and pipes.

x A :

;‘ ‘Many of these carry fluorite sbove the Alport toadstone but the nature of the
; . veins in depth is unknown. Fluorspar has been worked from fhe dumps of the

:‘ Blythe Minme (225643), Guy Vein (221639), HarthillyDale‘Pipe (218644) ,

*

9 Pynet Nest Shaft (216638) and Kirk Meadow Shait (234644) to the south of

A

x the riverp Bradford and Lathkill. North of the Bradford towards Long Rake

+

i apnd north of Ybulgreav¢, several northwest and one northeast vein have been

worked for fluorspar by small scale opencasts around 213647. The various

- workings are in Cawdor limestones of reef and basinal type and in the upper

* Monsal Dale Beds of massif type.

*

. .

“ Middleton by Youlgreave

i The southwest veln off the Long Rake, at Conksbury Pit, carries fluorite
b into this avea as far ag 124639, This is in Upper hWonsal Dale Beds of massif
+

type’and Cawdor reef limestones, Parts of the Cawdor limestone veefs at

188686 ave fluoritised from minor veins., To the west on Middletow Moor, several

P e
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minox fluérspaw deposits occur as stockworks and replacements in doelomitised
Mongal Nale limestones near Mere Farm (180630, 188630 and LY362A7) awd at Green
Lane Pit (1666263, TFluorite striugers are hknown in similar dolomltised

stroata at kenslow Pit (L#3616). Near Smerrill, small north-sest and north-
west veins carry fluerite arouad 198623 in massif type Monsal Dale beds.

The Timperley and Wenley Hill veins carry fluorife east ¢f the River

Bradford in Cawdor reef Limestones (2036385, 208637 respectively).

The Coast Réke and Associated Pipeg (246616 to 202613} (see Fig. 13 for plan)

This east-northeast vein carries £1uor$te from east of its intersection
with Yate Stoop Fipe (246616) (east of here the veln dies out) to west
of Gratton Dale (202613}, a distance of 4 miles, in ﬁz limestones of
massis and basinal type. On the eﬁst end, east of the Portway Pipe inter-
section (230613) the Allied Chemical Company has‘proved a major fluorite
ore bédy gtretching below the uppey toadstone {(the Matlock Lower Lava). The
vein is probebly fluoritic thréugh Eltoﬁ village (225610) to Gratton Dale
(210610) although this sectior has not been examined by the author. On éhe
west sgide of Gratton Dale, trials have proved a strong fluériée veln ahove
the Matlock Lowér Lava and this can be followed as a northwest branch of the
Coost Rake for $-mile to a shallow open pit wﬁrked for fluorspar at 202613.
Heve the vein is only a series of stringers. To the south of Coast Rake,
in Gratton Dale, a series of northwest minor veins carrying Zluorite cross
the dale. At the novxth end of the dale, the hilltops on elther side are
intensely dolomitised while the lower slopes avre 11mes@one.

Paséing south up the dale, the dolomite descendé abruptly to the valley
floor along & small vein at 205603, Heré on the north side of the valley
a fluorite fiat is exposed in the D, dolomite. Extensive drilling and
trenching by Alcoa on the hilltops to the northwest of thevdale, proved
many showings of fluorite replacement in dolomité, but failed to locate

an orvebody. Iast of Gratton Dale, on the flat hill tops of Elton Moor, are
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& gwaim of northwest veins, which need to be tried for fluorite especially
below the Matlock Lower lava,
; Ruu@;ug south~s$utheasﬁ,hupdip off the Coast Rake, are a series bepipé
ore hodies, Thege lie above the Matlock Lower Lava, possibly at the base of
.'doiomitisation: They inéiude Cowciose Pipe (228609), Aldermain's Pipe
(2286?6), éortway Pipe (230613), Placket Pipe f239612), Drake Pipe (242610)
and YateévétoopbPipe (243615) from west to sast. They were all fich galena
orebodies. Only the Portwéy, Placket and Yates Stoop Pipes are known to
carry fluerite. Portway Pipe was described by D#nham (1952) as having a
bharyte core and fluoritised margins on the 360 foot level of Fisher's
Portwey workings. Some fluorite'epimorphé can be found on the dumps to the
south at 2306C0. 'the dumps at Placket Mine have been worked for fluovspar.
At Yates Stoop Mine, dumps on the old dressing floor at 244613 have heen

found to contaiun some Liuovspar.

(234595 to 226GC4) . (see Roﬁaxt 6 in Paxrt 6 for details and

Thig nowrthwest vein is-baritic in ﬁolomite>aboye ﬁhe Matlock lower Lava
but below:it for o distance of %-mile above the Winster Moor Farm Lava, in
dolomitiged ground, it contains high grade fluorsbar. In the toadstone the
vein wagz calcitic. Tts content below this second‘toadstone fo the south-

east ig unknowa.

Sacheverall Faxm (230594)

Herve a zone of many narrow pavallel veins in dolomitised ground,
carrvies fluorspar, which replaces the walls in places, The deposit botioms on
limestone and lies mediately below the Winster Moox TPexm Lava in D1

limestone.

Moor Farm (250‘94)

&

Here the walls of a zone of psvallel north-west velns are patchilly

dolomitiged in two places (see Figs. 14, 16 for plan and section)d. The deposit




congsiste of fissure £illings and marginal replacements and cavity £ills of
luorspar in the dolomite. Adjacent limestone areas gre weakly mineralised,
The depasit lies immediately helow the Matlock Lower Lava and above a 3 foot
thick wayboard, 30 feet above the Winster Moor Farm Lava. ‘It ig probable
that similar ore bodies lie to the west towards the Whitelow Rake fluorspar

deposit which is at the same horigon,

‘Blakelow Lane-~Beans and Bacon Mine (262593 to 255593)

A network of east-west and north-gouth tight veins and ramifying
gtringers carry fluorspar here in silicified limestones. The deposits include
some toadstone clay and are calcitic in places. They ave in probably D,

limestones below the Matlock Lower Lave and above the Winster Moor Farm Lava.

Tearsall (264601)

A replacement fluorite ore body is developed amongst and is capped by
wayboards, half-way between the Matlock Upper and Lower Lavas, Ehe deposit
occurs on an intersecting ﬂorth, northwest and northsouth minox fault‘systmn
on the crest of a north-trending and plunging minor anticline (see Fig. 16
for plan). The deposit is als5 developed at the base of dolomitisation.

The basal Matlock beds here, are very dark, bituminous basinal limestones.
These have not been replaced on top of the Matlock Lower Lava, as at the
Masson Flﬁt, where in coutrast, the bhesal Matlock beds are coarse, white
calcarenites, receptive to replacenent. ‘To'the.west at 259601, a similar
deposit occurs but here only surface dumpsvhave been worked. Extensive dumps
of low grade fluorspar at 256607 suggest that there may be deposits at

depth here, below the Matlock Upper Lava. One high grade fluorspar vein
trending north-south occurs to the south of the Big Dungeon (259607) above
the Matlock Upper Lava. These ore bodieé lie updip of the M?ii;lose manto.
This deposit however, lay above the Upper Lava, whereas ﬁost of the Tearsall
deposits lie bemeath it. To the north-east of Tearsall, at 267605, west of

Northern Dale, a swarm of norih-east veinz and pipes have been worked For




fluorspar in narrow opencasts in Cawdoxr reef limestenes, Further cast along
the crest of the hill,; above the Matlock Upper Lava, large dumps carxry

fluorite at the junction of north, northwest and northeast veins (272598) .

© The Millclose Mine (288617 to 248650)

Large dumps of low~grade fluorite ore occuxr gt Watt's Shalt {(268617)
probably derived from workings to the north above the Matlock Upper Lava.
To the south of the brook, large dumps with fluorite occur towards Wensley.
A system of #Hluorite-rich pipes of north-south trend is known here below
the shales and abeve the Upper Lava. Recenﬁly, the major tailings ponds
from the main Millclese workings at Warrencaryr Shaft, have been reprocessed

- for an average of 24% fluorspar (263624). TFluorspar wags the mailn gangue
of the 1920's Milliclose workings above the Upper Lava, but below this the
fluorgpar occurred only as a replacement of the wall rocke and calcite was

‘the dominant gangue.

Oxclose Mine (276598)

This worked a flat deposit of f£luorspar in massif limestones below the
Matlock Upper Lava and a second one on the Matlock Lower Lava. Extensive
famifying workings in pipes and flats extend updip, controlled by noitheast
joints and veins. These outcrop between the Upper and Lower Lavas near Lee
Wood (2754595) and here the dumps carry much fluorspar. TFurther to the west
at 273596, a parallel éeries of veins outcrops between the lavas and these
too carry fluoxite.

Jugholes Ming (279595)

This lieg on a serles of north-south weins and minoxr faults, The deposit
is a fluorspsr flat associated in its upper parts with délbmitisation. The
lowef port lies below a 1 foot wayboard ahout 15 feet above the Matlock
Lowexr ané. This has been worked both by undergound and opencast methods

and is a replacement of coarse, white calcarenitic limestones,
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Eﬁgson Plat (284592 t0‘280590)

Thisg le& a flat deposit vaiying hetween a wetasomatic replacement and a
cavity lining. It. is developed along the north-west series of joiuts, many
of which are minor fault monoclines. These throw down to the nortﬁweast.
Noxtheast croess Jolnts occur and piﬁe~like cavity linings extend down dip
along these a2t Queen Mine (28%892). 7The f£lat occurs generally in Dz massif
timestones frowm L0-20 feet above the Matlock hower Lava, but some joiuts
have wail—like'replacements and joint intersections have chimney-like
. continuations, both of which may rise as much as 70 feet sbove the lava to
a thick 1 foot wayboard., The deposit occurs partially at, and bhelow, thg

. : 4
base of dolomitigation iu coarse calcarenites and appear to have been fe&d
from the Great Rake to the south-east. It lies on the same zmone of fractﬁres
as the Rutland Cavern and Station Quarry veins to the south-east fsée Lelow)

(see Fig. 17 for plan).

The Seven Rakes-81it Rake~ligh Tor Rake (295610 to 30Q588)

} Thé north«ﬁouth Seven Rakes has been worked for fluorspar in DZ mass;f
limestones and Cawdor Limestones above the Upper Matlock Lava from Cawdor
Qdarry (265603) . The vein Qas drilled here by Johannesburg. Congolidated
Investments during tﬁe 1950's in an attempt to prove fluorspar below the
Upper Lava, but this was unsuccessful. The vein splits to the south, The
eastern branch, the 3iit Rake was worked Zor fluowrspar above the Upper Lava
from a shaft at 297593 in the 1980's, ' The western branch, fhe High Tor Rake,

carries a fluorite, but has not been worked,

The Great Rake (305590 to 2805685) (dee Tig, 17 for detadls cf vein -~ . see

Reports 8,9,10 in Part 6 fox details and plans)

Fast of the Derwent, this east-~west vein has been workeé during the
1980's for fluowspar in D2 masgif limestones and Cawdor Limestoneg above
the Upper Lava at Riber Mine (300888), The vein lies on the crest of an

- east-plunging, south~facing monocline, but this dies out to the east and becomes




the Riber Anticline., At the same time the vein breaks up, becomes calcitic

and ig lost.,  Below tlhe Upper Laya, a trial shafl proved the veln o he
calcite., West of the River Dexrwent the Qein has been worked for ILiuorspar

in places in Ez massif Wmestones, between the Upper and Lower Matlock Lavag.
Some parts of the veln sre very calcitic however. Above the Lower Lava at
288587, in dolomitised ground to the south of the vein, is a replacement
deposit, associated with minor faults. Below the Lower‘Lava, the vein has

heen worked in Dl massif limestones for high grade fluorspar at Low Mine
{284585) to a depth of 240 feet;helow which the vein is calcitic. Workings did
not proceed very far to the east, 56 the nature of the vein there helow the

toadstone is unknown. A recent drilling progrvamme by Bx-Sud L

ced, aild
nct sufficiéntly prove the ground here. The base of the deposit is on the
Ponsall £ill in the west, the eastern extent of which is not known. From
the i1l to Low Mine, the vein has been worked open-cast for Lluocrspar

between massive silicified walls to an unknown depth.

Rutland Cavern~Nestus Mine (292586) (see Figs 2, 3 in Report 9, Part €

for details oi veins)

This ig a series of pipe caverns lined and replaced with Lluorite.
They »ise up the dip in a northwest sevies of joints on the face of the
Great Raké Monocline in Dz massif limestones between the twe Matlock
Lavag, It secms to be on the same system of joints as the Masson Cavern
(but somewhat offset to the east) and the Staition Quarry veins east of the
Derwent . The system is crossed by the east-west Coalpit Hole Vein at

the foot of the monocline.

The Coalpit Rake (283586 {to 301582) (see Figs., 2,3 in Part 6, Report 9

for plan and details)
This east~portheast vein runs along the foot of the Great Rake monccline.
It i8 a velatively tight series of minor fiuorspar veins worked in dolomitised

D, limestones between the two Matlock Lavag, both underground in the

2
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| Devonghire Cavern (288883) and in opencasts to the wesi, towards Enber Parm

(437583, Ln Devonshire Cavern, fluorite f£lats ave developed amongst a

group aiywﬂyboards, but they bhecome calcitic when followed down the dip.

West of Ember Faim, below the Lower Lava in Dl massii limestones, the vein
system is continued by the Superfive Vein. This has not been worked. Between
the Coalpit Holﬁ‘yeig gnd'G;eat Rake, on the éteép fage of the monoecline

‘ | above the lower Matlock Lava, a whole sevies of tight, parallel, f£iwvorite

'

veins oceur. Some of these ave geen in depth at the Longtor Grotto Mine

(2365&6).’ Below the Lower Lava in D] massif lilmestones east of Bonsall

(%2€4584) these veins give rise to a large area of masslve, silica rock and

fluorite replacenent. The ground has been drilled and trenched by Acmin

and a few pich pockeits were found, but the area as 2 whole proved uninteresting.
o o the east of the Derwent, the Coalpit Hole vein coalesces wilh the Great
Rake in Riber Mine and the monocline dies cut here. The vein has been worked

Lor fiuvorspar from Riber Mine in Dz massif limestones above the Upper Lava.

“he Station Quarry Veins (206583 to0.%89581) (see Figs. 2,3 ia Part G, Report

9 Tor plan) . .

These two parallel veins have been worked for fluorspar in D? massif
: 2]

limestones and Cawdor Limestones above the Upper Lava from adits in Station

Quarry (2¢9381) in the 1950's. At this time they were drilled by Johannesburg
y

Consgolidated Investuwents below the Upper Lava, but no developments resulted.
To the south, towavds Moletirap veln a series of northeast, northwest and

eastwest minor veins cerry fluorite.

The Bpeedwell Vein (292579) (see Fig. 18 for plan, Fig. 19 for section)

This northwest vein huas been stoped for fiuvcrspar in the Speedwell Mine

! at Upperwood in dolomitised D? limestone, between the Upper and Lower Matlock

Lavas. The vedn is a Lfault, throwing down 60 feet to the southeast at the

entrance to the mine; but decreasing o the northwest and southeast.

Northeoazt of the vein a series of flat replacements have developed on mimnox
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* beneath the shales. The vein outcrops souvth of Cat Tox oun ihe eagl bank

foulteg eplaying off the main vein and along novtheast Joints, Nearby,
other small £lats have been worked at Temple Pipe (223581) and Owlet Hole

Rine

(Z93580) and swall areas of replacement can be seen between these
and Speedwell Mine. The flats are cenfined between the Lower Lava and

2 group of wayboards some SO feel above ii.

Wapping Mine-Moletrap Vein (292875 to 321874) (=see Reports 8,9 in Part 6

tor detadls and plans)
The eastwest Moletwrap Vein can be followed #rom Lea Mills (321574) in

the east, scross the gritstone country whers it is seen ss two faults, to

h

the New Bullestree Shait, the easterrmost working at 306575, wast o

s P

romford Station. The faul

: throws down to the north bere, and the vein
enevges from beneath the sheles in the grounds of Willersley Castle

{300574). It is repovied to be rich in fluorvgpar and about 10 feet wide

of the Derwent (297HBY5) as a 20 foot wide zone of flivorite replacement and

silicification between the two Matlock Lavas, The vein throws down 60 feet

north at the rviver, but displacements decrease to the west, 0 that the throv

ig only 15 feet down tc the north at the entrance to Wapping Mi (2935%4) .
(see Tdigs, 20, 21). Here the vein has been stoped hetween the Upper and
Lower Lavas foxr fluvorspar. To the west it breaks up into a series of wovth-
west parallel miner faults and between them, on the Lower Lava, a fluorspar

flat develops. The veln system ig probably the same as the Ball Bye

Rake, immedlately to the west, acyross the Bonsall Fault and this is probably

the same vein ag the Great Reke of Ponsgall Moor to the west.

The Bonsall Fault Fone

Harp Ddge to Ball Iyve Quarry (292673 to 287575) (sece Report 16 in Part ¢

for detaile)
The Bopsall Fault Zone is a heavily mineralised fault vein trending noxrtl

west heve. At Harp Edge (291574) to the north of Bail Eye Quarry, sceveral
i
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parallel veins have been worked opencast for Lluorspar in the Cawdor

Limeztones. Replacement occurs below the upituin

i Upper Lava in the main
fault zone. To the west of Masson House (292573) a zone of flﬁorite veins
30 yards wide, is present below the Upper Lava, in the Matlock Limestones,

in Pall Eye Quarry (288574) Cawdér Limestones are faulted against Matlock
beds to the north~east and & zone of faulting some 90 feet wide is present.
The 1imestongs here are dolomitised and a fluorite stockwork with weplacement
ig developed. Thig varies from high to low-grade ore from place to piace.
In addition, some high grade veins are present. The ground has been worked
while removing overburden from the quarry for a distance of %-mile. At
the northwest end of the workings, Namurisn shale can he seen, prohably
not quite inwsitﬁ, and let down by solution collapse. The belt of
mineralisation may be followed to the novihwest to Bonsall Villege, through
A series of small fluorspar trials at 285578, Here trenching hkows proved
geveral parallel veins to the northeast, in dolomite. The struciure of

this area ie described in report 15 in Part 6 of the thesis.
it

Bomgall Villege (276583)
Here f#luorspar has been worked on the Bonsall Fault, which throws toad-
gtone of the Bongall §ill against DJ Hopton Wood limestones. The workings

are now backfilled.

Blakelow Pits (263589) (see Fige 22, 223 for plan and section)

An extensive ramifying fluorspar replacement deposit ig developed on
west~northwest joints and minor faults, in Dl Hopton Wood limestones‘below
a to&dét@ne,perhaps the Bongall Sill. This dips to the south heve, into
the adjacent main Bonsali Fault. The fluorspar ore lies helow a silica rock
cap, which in places is a fluvorite stodkwork. Immediately to ihe southwest
.of the main pit, 3s a secopd deposit agaln lying below the Bonsall $ill, but
thisris a Fluorite replacement stockwork in dolomite. It occurs agains a
faultéd mass of aggleomerate. It ié probable that extensions of the deposit

Je to the east and west of the workings.
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Pit to the West of Moor Farm (249590)

This pit lies west of Moor Farm and ig a de-calcitised s

Liceous

fluorite veplacement helow thin wayboards. It 4s‘of low uneconomic grade as
at present exposed. It is veasonable to expect that a siliceous fluorite ore
body extends te the easf to Blakelow Pit, below a thin toadstone on the up;

throw side of the Bounsall Fault.

Sacheverell Farm

To' the south of this, trials have been made in two fluorite-bearing
calclte veins in Dl limestones at 226520 and 2235388, Only low-grade
material was produced and the trials were quickly abandoned. - These are the

westermmost cccurrence of fluorite known tothe zuthor on the Bonsall Fault

system in the Matlock area.

The Bonsall Fault Southeast of Matlock (307573 to 353540)

The Bonsall Fault trend is taken up by two parallel north-west faults in
the shales of the Derwent Velley. The more northerly'of these is the Crich
Fault and both throw down to the southwest. They follow the crest of the
s

shallowly buried south~east cxtenslon of the Matlock Anticline towards

Crich and they could be fluorite-bearing iun the limestone.

The Crich Dome is mineralised with fluorite mainly at the norfthern end.
Here northwest, northeast and north-mnortheast trending scrins form an inter-
éectiné network. The principal vein is the Great Rake which was proved to
be fiuvorspar above and calcite below the Matlock Lower Lava at Glory Mine
(342559)'aﬁd Cld End Mine (346856). Along the western margin of the system
runs the norxth-south Wakebridge Pipe. It is not clear why only the northern
area is mineralised. fhe vein minerals ave unoxidised and no dolomitisation
cccurg o that it geems the aresa hasg Deen covered by shales until a

relatively vecent geological period.



Aghovexr

Thig is characterised by a series of northwest, northéasﬁ and eastwest
fluorite veing mainly in the south of the dinlier. The most important of
these was the Gregory Vein (343617) which dipped west under the shales for
1L mile. Ag it was worked down~dip it became calcitic. Most of the veins
on being worked down-dip under the shales, became tight and died out. The
main concentration of fluorspar cccurred therefore where the flexure on the
Nome was &t its greatest in the south and southwest. &4t the northend of the
inlier dis the Town Head-Westedge vein system (344633) which was worked for
fluorspar mainly helow the shales. To the north of this, for three or four
miles, are several northwest and east-west faults in the shales aund grit-—
stones. It is recsonable to suppose that these may carry fluorite in lime-
astones below ihe shales, at least along the extension of the Crich-~Ashover

Anticline.

The Ball Zye Mine (286574) (see repoxrt 15 in Paxt 6 for details and sections)

Three types of depcsit occur here in the D2 Matlock beds above the Lowen
Lava. ¥irstly there is the easi-west Ball Eye vein, which is dominantly
calcite. 05 either side of this, the Ball Eye fluorspar f£lat is developed
on top of the Lower Lava, on a series of north-northwest joints. Finally
there is the Ball Lye Pipe, a series of purple fluorite-lined caver$s,
descending down the dip of the beds towards the Bonsall Fault. To the north-
west towards Bonsall a series a northwest trending pipe caverns is
developed. These lie above the horizon of the Matlock Upper Lava and contain

£luorspar.

Whiteiow’Rake (Bonsall Moor) (24H7583)

This strong east-west vein has been worked in the D, massif type Matlock
<
Jimestones, by shalts and opencasts for high—-grade fluorspar for a length of

4~mile and to a depth of 90 feet. To the west the vein breaks up and becomes
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more baritic. At Shepherdls Pii (264583) a large decalcitised fluorspar

repiaceinent deposit occurs at the junction with several norithwest vein.

Bongall Moox Velns {(see réports g, 11, in Part 6 for details)

An intense plexus of northwest and northeast snd east-west sorins and
veins have heen worked intermittently for fluorspar and barites in masgsif
type Dg_Matlock Beds ahove the Lower Lava. Severﬁl larger west-southwest veins
cross this systen, sucﬁ as the Great Rake and the Parson's Rake. Xt is
probable from the intensity of veins in the centre of the moor that many
others awalt discovery in the less intensely worked parts of the asrea,
Dunham has suggested thgt a major Lluerspar flat may be developed on the
Ldﬁer Lava here. The veins arve dominautly f£luorite-barite above the lava,
but aré calcitic below it, as seen in deep adits deiven from Via Gellia,
such as Thunder Mine (273572). CSome fluorite is present below the Loﬁer
Lava, at Goodluck Mine (270565) and at 2Y7570 on the gouth side of the Via,
Gellia but generally only calcite-barite scrins ave developed in the)Jl

Hopton Wood limestones here.

The Aldwark Area (see Report 7, in Part 6 for details)

Three occurrences of Lluorspar are known here. In Ivonbrook Quarry
(233585) flyorite occurs in massif type D2 Matlock limestones above the
Iower Matlock Lave on an east-west fault £illed mainly with calcite and
haematite. At Greenlow Farm (223581) excavations proved Ffluorite, a Llittie
above the Matlock Lower Lava., Excavations at Slipper Low Famrm (2200569)
proved fluorite below the Matlock Lower Lava, adjacent to an east~west

fault.

South .of the Via Gellia, Fast of the Gulf Fault

Structurally this area is the continuation of the Bonsall Moor avea,
but the veins are more bhavitic. At R74567, some northeast-ivending veins

have bheen opencast for fluorspar above the Lower Lava., At Bowlpit Mine
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(277570) 2 feet of fluorite is present on a novihwest vein bhelow tﬂe ﬁower
Lave, Minor fiuvowspar can be a2lso found in the Goodluck Mine (270565).

At Slinter Wood (285571) a series of pipes associated with dolomitisation
occur in the cliffs and are lined with iluorité and harite., These are in

the Matlock limestones. To the scuth on the hilltop above the valley, s
series of east-west veins and associated pipes have been worked for Eluorspar
and barites amongst veef and ofif-reef Cawdor limestones (285569), Further
south, fluorite is present on the dumps of the Upner Tenth Mere Shaft on

the Gang Vein (284857) but the gangue is dominantly calecite, Some fluorite

is present on the vein further west at 286557,

West of the Gulf Fault

Fluorite ig known as solution cavity fills in the massif I)1 Hiopton Wood
limestones of the Middleton Mine (276556)., This is associated with east-~

west faults branching off the north side of the Gang Vein which trends south-

west here. At Golconda Mine (2Z49552) a little #luoxite is konown in the

dolomitised upper levels. Further west at 2375587, near Longeliffce a 3 foot

Joint carries fluorite in dolomite. Tluorite is said to occur on Costa Rake:

somewhiere on Carsington Pastures.

Yokecliffe Rake (286538 to 252535)

This vein 1ls dominantly calcite, but in Dl limestones north of Godfrey

Hole, fluorite is said to be present (R67537). To the south of Godfrey

Hole, unear DreamMine, fluorspar was worked briefly in the D, limestones in

1
the 185Q's (273529).

Occurrences of Flunorite in the West of the Orefield

Fluorite occurs as late infilling in vughs at Ecten Mines (100880).
Thin stringexrs are kaown at the Bincliffe Mines to the south-west (1L17538).
Fluorite lines wvughs at the Mixon Mine (045574). 'The author has noted
£luorite vorth of Alstonfield gt 121562, Bagshawe (personal communication)

repoxty Lluorite dn the dumps around Newton Grange Faym (1655358). Fluorite



oeours as a zone of stripgers at 062738 in D, limestones in Bﬁxton, and there

2
are reports of a strong vein in the town as well, Fluorite stringers ave known
to thé aast in Sz limestones at Great Rocks Dale Quarries on an.eaat«west
fouit at 108Y28, On Chrome Hill (9706?4) many stringers of f£luorite are
prosent in.Dg limestones and some of these are associated with a major
northwest pre-Namurlan fault to the cagt of the hill. Thisz is not exposed

and there could be a wajor deposit bere, To the east, in the querries south
of Harpur Hill (079694), fluorite lines vughs in north-gouth calcite veins in
the Dl limestones. TFurtlher north, west pf Buxton, fluvorite occurs at Anthony

ALl in Dl Limegtones (046730) and at Burbage (037727).

3. Types of Fluorite Deposii

Higtorically, the Derbyshire deposits have been divided by the olid
miners into rakez of velns,; scring, f£lats and pipes. Rakes arve large,

nearly vertical, fissures, traceable for ome or more miles across country

and which are infllled with minerals., These grade down to scrins which -

are the narrower fissures, shorter in length. Flats are ovebodies of greater
g'em( ~ horizonbal and

lateral extent then heipht whilst pipes arerf greater length than width
or height. These simple definitions and divisione need some modification
when dealing with gangue minerals, especlally when it is seen that any one
cre hody can show cvidence of vein, flat, or pipe development in different
parts or alt different stratigraplhic levels,

The Derbyshive mineral deposits may also be sub-divided in .a different
way into four basle types. These ave fissureg f£ills, cavity fills,

W

replacements and detrital or residual ore bodies. In practice, any ore

kody may agsin he a combination of all these, one type often being

dominant in one part of the deposit whilst another is dominant elsewhere.
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agsociated replacement. The origin of the cavities may be as pre-eu

Fissure £ills vary ifrom simple single veinlets Lo mulliphase veins with

associsted wall and rider (wedges of limestone, € tting a vein) replacement,

and they include stockwork deposits which may gr&dé’into replacements.,
lavity £ills may take the foxm of {he detrital sauds on the botiom of the

cavities or may be encrustations lining . the walls and voofs with or without

kargt, or as caverns created by a pre-mineralisation solution phase, or during
volume reduction replacement. Replacements vary beitween 'volume-for~volume'
types and 'volume reduction' type veplacements, where cavities form in the ore
bodieg which may be later inﬁilled,. Any ©of the above deposits may‘be
affected by later weathering processes such as decalcification. This gives
riﬁe to fluorspar sand/harites gravel, wvesidual ore bodies, at surface.
Un@erground,mineral gands and gravels may be sorted and washed into karst

cavities in or near the source ore hody.

Minexal velns ave often shown as straight lines on mapg, but in fact they

are rarely straigbt on any scale. The plans of Long Reke and the wore detailed

.ones for Great Rake (Fig. 17 and Fig. 2 in Report 4 in Part 6), make this

guite clear. The nmineral veins are composed of sectors at acuté angles to

each other and within each sector the veins may also bhe sinuocus, both in plan

and vertical profile. If the variation in hade with depth on passing through

different strats iz also considered, the effect of any net offset of the two

walls, whether normal, reversed or lateral, is fto produce a sevies oi lens-

C#haped, open areas, separated by lengthe of highly fractured rock which acted

ag bearing surfaces, The latter are tight and yield little mineral. If

the lateral motion has been of a to-and~fro type, with a small net offset,

a8 seems common in Derbyshive, then the open and tight sectors will

alternate, giving a semi-continuous vein with brececiated zones of cavity-

CRiliing vedin material, and replacement areas in the tlghter parts (sce Fig.24).




Moreover, at the eunds of the bearing secciors of veins, joints or minor

faults tend to lead off as shown in Fig. 24, These may be virtually un-
mineralised, bhut commonly replacement occurs in the. acute angle between the

main vein and the side fracture, This can occur on almost any scale and one

large exzmmple of this is the Conksbuxry Quar?y bpencast, where the South-

VWest Veiﬁ branches off the Long Rake (see Report 3 in Part 6)., The branches.
may lead to the splitting of the vein either side of a ridew, beyoud which
they rejeoin. This can again be on any scale. Examples of large-—scale
develoﬁments of this type ave the Bow Rake on Longstone Edge, and the Raper
Pit on Long Rake (see Fig. 1 in Report 2 in Pawt 6). Such riders on the large
aﬂd small scale, form sites favourable fér replacement as they become very
broken up during faglting, Riders are also three~dimensioaal., They may die

out in depth as the twoe bounding faults converge and coalesce, Thi

o]

is th

@

case at Bow Rake on Longstone JNdge, wherc the 'foot' of the large wider
ie intensely veplaced. Soach a feature presents an interesting mining
problen, The nature of a vein is 1o some extent the result of the strata
through which 11 passes. Thus in the thin-bedded dark limestones of the face
of the Longstone Hdge Monocline, some of the veing are broad stockworks of
fluorite stringers, rather than the usually single, well-~defined, vein
found in more massive strata.

In Derbyshiré, wineral vein faults generally show semi«horizonﬁal,
slickensided walls and multi-phase minerél £ills indicative of lateral

faulting. The £i111 often show fur

ther slickensided surfaces. HMaeny of the
major veins, hewever, show vertical displacements of strata across the veins
and although it is arguable that in inclined beds such displaceﬁeuts are the
result of lateral movement, it is rarely possible to demomstrate significant
lateral offsets of cross—-veilns on either side of the fault. In the only

cagse kunown to the authox, ithe sinistral offset of thirteen yards on the Bowers'

Rake at dte crossing with Long Rake, is not enocugh 1o account for the observed



dowvnthrow further west in such gently dipping strata. On the Great Rake
at Matloeok, which has s throw of 15-20 feet, to the south, whilst most

s . . . : < .
‘slickensides are semi~horizontal some are steeper than 45 again suggesting
normal or reversed Taulting.

As has heen noted above, f£lvorite can be seen to cut caleite in several
of the major veins of the orefield. The author postulates that many of the
fault veins of Derbyshire originated as normal and reversed calcite and galena
fault weins, and werelater reactivated by repeated backwards and forwards
lateral stresses, during later pericds of movement, partially during fluorite

epigenelic
mineralisation., Some, at least, of.the earlyﬁgalcite~galena mineralisation

could be thus as old as Lowexr Carboniferous in date.

. Flat Deposits

These are replacements of receptive horizons of strata generaliy of coarée
graiped white limestones. In all the deposits seen by the authov théy are
controlled by a feeder system of fractures, often minor faulls and usually
ﬁith a selies of crogs-fractures. The fractures may also be economically
mineralised, Commonly, pre- énd ypost-mineralisation cavities are also
developed.

The replacement vavies between the volume~for-volume type which produées
massive fluorspar rock to the volume-reduction type which creates a fluorspar
rock with bands of cavities. Genexrally replacement appears to have occurred
£from a stockwork of joints into the body of the vock. The degree of
penetration of the body of the rock appears to be controlled by the facies of
the limestoﬁe. Thus, thin-bedded dark limestones may foxm no more than

poorly mineralised stockworks while more massive coarse~grained white

limestones are often totally replaced., In dolomitised rock gtockworks nay

form and fliuvorite may then occur in the many pores in the rock, giving

rise to large low-grade deposits.



Commonly, replocement may only occur adjacent to the feeder joints or
faults so that St?ipﬂ of replécement are present on either side of these.
The overall patteran is net-like in form, Walls of replacement may extend
‘up the controlling jointse whilst chimneys and columns of replacement may
extend up the Jeint intersections. Pre-mineralisation solution cavities
may occur along the fracturg system. Théir origih may be in a pre-eaisting
karst or in solution by early flushes minevalising £fluid. These cavities
may be lipned with fiuworspar or marginally replaped. Commonliy, post-
mineralisation golution cavities are presenﬁ; infilled with mineral saﬁds

and gravels.

Thus o f£lat is a complex area of minerallsed rook, partlally a replacenent

of a particularly weceptive group of beds, partially a replacement on and up
Joints and pavilally an infill or marginal veplacement of pre-existing

‘cavities.

d. Pipe Deposits

These are linear mones of mineralisation with a lavge proportion of open
.cavities, It is clear Irom old descriptions that pipe deposits developed in
a stratum faveurable to solution slong a narvow zone of joints or minor
faults. These joints or faults may have been worked in their own right as
.a vein and only later when the workings reache& fhe favourable horizon did
the deposit become known as & pipe. This can lead to some confusion in the
old 1iteraturevwith references to an 'X' vein and an 'X' pipe relerring to a
single geological feature. The cavities are usually lined with minevals and
nay sometimes be marginally replaced by fiunorspar (cf. Portway Pipe»uDﬁnham

1952) . Commoaly, post-mineralisation solution has :akén place along the

¥

cavities and these are filled with clays end sands, often containing detached
galene blocks as & residuum of the former org. The term 'pipe' really

deseribed {wo features - a linear zone of mineralisation on a favourable

horvizon ~ the pipe deposit; the othexr is the pipe cavity - any pre-mineralisation
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cavity lined or infilled by minerals. These latter may cccur in association
¥

with a vein, £lat or pipe deposit.

e, BResidual and Detrital Deposits
Residual an& detrital sedimentary infills of cavities in pipes and

£lats ﬁave al?eady bheen ﬁoted. These may aleo occur at surface in the form
of insolubhle residues at the outerop of a vein. The general effect of
wveathering is to decalcifise the veiﬁ and residual f£luorite-barite-goethite
sand and gravel deposits axre formed. The process tends 1o upgrade the
fluorite-barite content, which can then be worked. Svlphide are usually in
the form of carbonates or in the case galena arsenophosphates as well,

Good exauples of the types of deposit occur on the Mandalé Rake and Shuttle

Rake.



PART 5

Factors Controlling the Distribution of Fluovite in the Orefield

(Conclusion to Part 4 and Overall Conclusion)

Figure 12 documents fluorite deposits and occurrences in the orefield, as
known to the author; these have been deéscribed in Section 4¢(2). The
description confirms that Lluorite occﬁrs principally in the east of the ore-
field in the fivorite zoune first noﬁed by Wedd and Drabble in 1908. However,
there ale mauy occurrences of fluorite in other parts of the orvefield. Many

o

of these are Just minor stringers or small cavity linings in calcite veins

but some are deybaits of ore grade such as those on Middleton Commag.
Others such as those occurrenceg on Chrome Hill in Upper Dovedale are
aggociated with major fault structﬁres and there may be hidden deposits of
substantial size., Any attempt to explain the orxigin of the wain deposits
must also take into account and expl#in these other occurrences.

The author agrees with Bagshawe and Firman (1974) that the western
bdundary of the fluorite zone, if one needs to he drawn, should be furither
west than ghown by Dunham (1952). He defined the western limit of the
flubrite zope as by the then 50% Can cut»off line. The 20~25% Can line
would he more suitable to include all the lknown worked deposits today.
Mueller's (1954) nap purporting to show a fluorite zone with greater than
10% CaF2 has g0 many errorsg and missed depositsg of much higher grade (known

Cat that time) as to be regarded‘as veyy dubious., The author agrees with
Bagshawe and Tirman (1974) that it is difficult to draw a line for this 25%

boundary when the exploited grade of a fluorspar ore depends aéAthe mnethod of

working the orebody.

2, The Effects of Siructure

The principsl fluorite ore bodies -~ veins and assoclated £lats as opposed

£ o mineral occurrences and small workings -~ are genevally restricted to the.
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crests and flamks of the main eastmwest‘and north-west santiclines of the area,
often along thé moxre extreme local folds within the generally anticlinal zones.
Good examples of this structural countrol are the Great Rake an the crest of the
CGreat Rake Monocline, iying on the flenk of the Matlock Anticline.: Here at
outcrop, where the structure shows 1lts greatest amplitude, the vein is
fluorspar, but as the structure decreases down~dip to the esst; the vein

hecame calcitic. At Ashover, the Gregory Vein was f£luovitic on tﬁe crest

of the dome but hecame ciacitic down~dip into the Tansley Syncline to the

west. Other veins, at Ashover,which have been worked down-dip gnder the shales
for fluorspar, are known to die out as they were worked away from the crest.
The Coast Rake, mear RBlton, lies in port along a monocline, marking the
southern houndary of the Stanton Syncline and this ls a major fiuovepar

vein. ‘The High Rake carries fluorspar along the monoclinal section of the
Longstone fidge Antiéline. The iﬁportant Huclklow Edge fluorspar véin lies

along a postulated monocline marking the southern boundary of the Abﬁey
Syncline and hecomes calcitic to the east where the fault and possibly the
monocline ave dying out. Other veins lie on or cross obliguely the crests

of the major anticlines, This~is true of Long Rake which carries fluorite
.along the cresl of the Long Rake Anticline. Similarly, the Dirtlow and Mogshawe

Veins carry Lluorspar on the crest of the Taddington-Alport Anticline. White

. e

Rake, noxrih of Longstone Bdge, carries fluorspar at the crossing point of the
Middleton Dale and Combes Dale Anticlines.

Clearly, many of these major fluoxite depoéits occur in fwults developed
along areas of folds under tgnsion as noted by Shirley and Horsefield (1945).
Such areas would tend to bg open and receptive to mineralisation. However,
several of these structures are reversed faults associated with monoclines,
features developed originally under a state of compression. It'seems likely
that later lateral movement on the same faults, for which there is so much

evidence in the form of horimontal slickensides, created tension due to the




irregulavities in the plane of the faults (see TFigure 13). Thus a system

of cpening =zones and tight zones with intense fractuxring could develop along

such veins. These couid act both as channel ways for mineralisation and as

sites suiteble for infill (the tensional arcas) or replacement (the tight

fractured areas). !
Some depoglis cannot he readily accouvunted for as a result of faulting

related to folding., Notable amongst these are the many deposits aloang the

Bonsall Fault., Xt iﬂrﬁrue that to some extent it does act as the southern

limb of +the Matlock Aﬁticline and downthrows several bundred feet to the south

‘along this feature. Thﬁ fault carries fluowite as far west as Aldwark and

apnears to have acted as 8 feeder for many deposits to the north and south as

far west as Sacheverall Farm., It may be traced southeast into the coalfield

and northwest across the orvefield separating areas of differvent tectonic

ko

style. It may therefore be the surlace expxession of some fundamental hasement
feature and 1t is suggested that it may be cone of the main feeders of
mineralisation into the massif, updip from the hasin and gulf arveas Lo the
gouth and east, A gimilar function may be ascribed to the Brimiugton
Anticline-Fault system, which Fearnsides (1933) considered sc important
a feature of the coalfield. This appears to terminate close to the eﬁd of
the Hucklow Edge-Longstone Edge fault vein systems which it could have fed,
Many of the sporadic occurrences in the west and south of the avea
are replacement pipe ore bodies lying on joint swarms associated with
dolomitisation.  Moor Farm ig & good example of this on Bounsall Moor. Herc,
at the base of dolomitisation, a replacement cavity lining deposit has formed
on a zone with very many sma}l stringevs. Fluorite is much less common in

the undolomitised secticns of the veins. The dolomitised sections appear

to have been wnore open and the rock more porous and hence recep

tive to

dispersed fluoritisation. Other similar deposits include the Masson Flat,

Jug Holes, and Teavsall Pipes as well as those west of Middleton-by-Youlgreave.
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Another type of deposit occurs in dolomite as an infilling of pores in
the vock. This usually occurs where major fLluovite veins intersect dolomite.
A complex of fractures branching off the vein affecting the dolomite is
nacessary to feed in the mineral solution. EBxamples of this occur on the
south side of the Great Rake on Masson Low, on the Bonsall Foult at
Pitchmastic's Ball Bye Quarry and west of Elton on Coast Rake near Gratton
Dale.

In summary 1t appears that f£luorite mineralisation occurs wherever there
was a suitable open structure to receive Lt at the time of mineraligation.
Thia could be in the form of & tensional zone ov a sheared zone in a vein
fault, a pre-exlgting solution caviﬁy, or in a fractured,porous,Idolomite cock.
Thevefore, whilst {the fundamental control was proximity to the eastern edge
of the massif, il.e. to the main sources of the fluids and heat, equally as
important was the occurrence of an open structure to be infilled or replaced.
This explgius sone of the many exceptions to the simple thernmal zondl concebt

of Dunham (1952) and Mueller (1954).

3. The Relationship of Calcite to Tluorite

I# the relationship of calcite to Lluorite is exémined in the veins,
it is found that in many cases calcite is cut through by the fluorite and
therefore pre-dates the latter. Thig is true for example in Moss Rake near
Bradwell, Yirtlow Rake near Sheldon, Mandale Rake near Over Haddon, in the
Tearsall Group ol mines nesr Matlock and the veins in the quarries at Hindlow,™
sotth of Buxton. It is thus awgued that much of the columnar calcite in the
veins relates to early phases of normal and reversed faulting pireceeding
fluorite minevalisation (see sactlon on faulting above).

In several cases, for instance, on the Long Rake west ofJConksburybPit,
on Lathlkill Dale Rake west cf Over Haddon, on the High Rake of Longstone
LEdge west of Crossdale Head mine, and on the White‘Rake neaxr Seedlow Mine

south of Stoney Middleton, the veilns change rapidlyvfrom fluorite to calcite
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on. moving westwards, This change occurs close to the créssing point of
transverss {(north-south) folds and faults., Thus it can be argued that at
these poinﬁs of weakness, fluorine-bearing solu%ions escaped vertically to
the Permo~Triassic unconformity along 2 steep pressure gradient up through suy
Millstone Grit cover. Further, the occurrence of fhe main fluorite deposits
along the main anticlinal aveas could be explained ﬁy their proximity to this
erosion surface énd hencevﬁhe incfaased likelihood of leakage upwards., This
would tend to dwaw mineral solutions towards the anticlines as they travelled
up dip from &he east. The shaleé over the intervening synclines were much
thicker both due to depositicn and the effects of Permian evosion. It is
probable that the unconformity at the base of the Namurian was such that

. the Aghover Grit rested on the limestone on the Matlock Anticline. Blocks of
Dharite covered grit are known in the workings of the Whitelow Rake at_Elton,
Bimilar bayitié grit occurs at Shottle fHdge on the easstern projection of the
Yokecliffe Monocline.

The auﬁhor believes that the prime example of the effects of preégure
velease i the Mill Close manto. Here solutions éravelling from east to
west deep in the limestone along the Long Rake, have been drawn off along a
riging pipe system ascending the strata towards the crest of the Matlock
Anticline té the south (Traill, 1939). This was the most éasily penetrable
structure with respect to the shales and the unconformity in the south of
the orefield. A similar effect aﬁpears t0 have supplied tﬁe rich north-south
pipes south of Coast Rake from Winster to Gratton Dale (the Yate Stoop,

Plackett, Portway and Cowclose pipes). Thesé trend up dip towards the Bonsall

Fault, another structure which would allow upwards pressure release of solutions

te the unconformity. The Ceast Rake appears to have been 1inkedhfo the Mili~
close System by the Chapel Fault., Pressure release around the southern and
western sides of the Stanton Syncline helps explain why the Millclose ore

bodies lay oun the up dip side of the main joints or feeder fault.
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On the Métlock Anticline the gewveral disposition of therorebodies ia
conslstent with the L£low of mineral solutions up dip along joint systems
towards the crest of the anticline to leak up to the Triassic unconformity.
The occurrence of fluorspaf at Low Mine on Great Rake below the Lower Lava
1s probably the result of fluorine bearing solutions travelling northwest
along the Beongall Fault system, held down by the toadstones and the shales
on the downthrow side of the fault, being drawn to the east and upwards by

pregsure celease on the crest of the Matlock Anticline at Masson Low.

4, Other Controlling Effects (Aquicludeg)

Stevenson {1973 -~ wverbal communication) has suggested thét many of
the Lluorite deposits lying well vo the west of those previously reported,
did not lie very far below the former position of the base of unconformable
Edale Shales and that the existance of this former cap has had an important
effect in holding down solutions and pushing them to the west. Thus, some
of these westerly deposits may be as much related to this effect ag to the
pregsence of toadstones holding down the solutions to the east as often

invoked in the past.

6. Other Sourceg of Solutions, West of the Orefield

The occurrences of flucerite in the extreme west of the area, at
Buxton, Chrome Hill, Eeton, Mixon, etc., suggest that there may have been a
separate souvce of mineralising solutions to the west of the massif,

perhaps in the Cheshire Bagin.
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The CGeocurrence of Haematite in the Orefield -~ A Short Note

The kunown cccurrences of haematite are shown on TFigure 25.. The

haemative occurs in two enviromments and is generally restricted to the

south and west of the massifl. . Oune set of deposits is associated with the

gouthern reef complex, such as the Dog Low Mione (2875373 near Hopton Village

and thosé near Hipley Hill at Ballidon (21G3540). The other deposits occcur
in large caleite fault veins. These may be haematite disseminations or pink
caleite-sand sediments, sometimes with travertiune in cavities on the veins.
It is here censidered that these deposits represent the effects of down-—
werd percolation solutions leaching iron frbm‘tns formerly unconformable
cover of Permian or Triassic Sandstones. It could then result from desert
weathering at surface. The origin of the veef assccistion deposits is less

certain a8 somg where probably under moderately thiclk shales during Permo-

times, but down dip migration of iror bearing solution could haove
taken place in most cases.
The deposits have been mined from time to time as a cource of red

pigment for the paint industry.
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Reperts on Certaining Mining Prospects

in the South Pennine Orefield

General Introduction

The following fifteen reports on {he mining potential of various
aveas of the South Pennine Orefield were originally submitted to the
sponscring company, C.E. Giulini (Derbyshire) Limited, between October,
1971 and December, 1975. The wvesearch work and compilation was carried
out by the author. Although co-author to all of them Dr. T.D. Ford
acted in a supervisory and editorial capacity only. The reports have
been up-dated to give the sitvation as known in December, 1975. Together
they give a description of much of the remaining Fluorspar mining

potential of the Orefield, excluding Odin Vein and Coast Rake.
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REPORT T

LONG RAK®, NIEAR PTICKORY CORNER, 14th DBECEMBER, 1971

The course of the rake is clearly marked by a line of old hillocks
from a point immediately south of Nutseals Quarry, westwards to Raper
Mine. The most easterly hillocks close to Nutseats Quarry appear to be
very largely of shale, and there must be some doubt as to whether the vein
wes worked here or whether the hillocks merely follow Black Sough. The
firvet hillock to show Llimestone and vein-stulf is about 150 feet west of

. \ .
This has a concrete cap and so was probably open until

vecently and if the cap was removed it is possible thal some werkings
inight be accessible for examination. If open the shaft will be 120 feet
deep heneath the cap,

A ghaft hollow and mound a few yards to the south of +this are
entirely in shale and suggest thet the vein is here on -the line of » fault
downthrowing the shale o the south, by some 80 feet, as limestone is
briefly eﬁp\sed narth‘of the vein. Several othexr shafts to the vest are
also apparently in shale, and it scems likely that the "old man" senk his
shafts through the softer shale either to reach the sough or by cross-—
cubting to veach the vein, which is said to hade noxrth.

A short line of hillocks marks & vein brenching north at the crest
of ‘the rise wherve there is a lérge hillock of fluowspar and further west a
very indefinite line marks the apparent course of Sellers Vein. An open
shaft (though covered with large slabs;ilt counld be accessible with.a few
minuhes worlk) is alsé near the crest. In this the vein is heding north
at 700, with the north wall limestone and the south wall of shale. The

vein is barren vrobably because of the presence of shales.

Between this shaft snd the wood the hillocks conmtain a substantial
proportion of fluorspar, in contradiction to the findings of Inesoun &

Al~Kufashi (1970).




The intersection with Bowers Rake is in the wood, and it is very
oveigrownn No vein was seen but there are large hillocks containing a
substantial proportion of fluorspar and four open shafts. Bowers luke
tfends-southeastwards towards the river but little could be sesen of the
vein, An opencut just above the voad showed a little fluorspar in the
walls, and most of the hillocks contained fluorspar. West of the wood the
hillocks on Long Rake contain a lot of shale agein, though some Ffluovspar
was seen. 1t seems likely thal the fold man! encountered the cover of
boulder clay (as seen in Shining Bank Quarry) over the vein, and that he
was only able to work the vein from a few widely spaced shalts.

The intersection with Wheels Rake is marked by a large hillock
with an;opeﬁ ghaft covered by a concrete cap. This has been descended
about 200 feet to water within recenl years, but no details of the workings
gre known to us.

¥rom surface evidence alone it seems that there is a strong vein
throughout this length. The vein is a fault throwing down to the gouth
and hading porth, At the east end of Raper Pit the vein downthrows 120
to 140 feet to the south and hades 80° to the north.

A Qowmthrow of 60 feet to the south was recorded at Wheels Rake
Shaft and the vein hadesg north., The old Memwoir notes a throw of 84 feet
south but the site of this is uncertain. Reconnaigsance mapping suggests
that a throw of 60 to 80 feet is maintained sll along the fault except
near the junction with Bowers Rake where the throw is less., This means
that this height of vein will have shale on the south wall and limestone
on the_north, ag in Reper Mine openpit. This will undoubtedly .cause roof-
support problems in underground mining»‘

Also, Shining Bank Guarry shows up to about 20 feet of Bouldexr Clay
lying indiscriminately on shale or on limestone. This appears to be
present along much of the middle reaches of long Rake so that the two

walls may well show the following sections at the intersection .with Wheels

07



Rake {taking mining records into account):-

Boulder Clay 20 ft. Boulder Clay 20 ft.

Shale 20-40 ft. _ Limestone 160-180 ft.
Limestone 160-180 ft. lst Toadstone 102 f.

lgt Toadstone 102 ft. 2nd Lim@stoﬁe 45 1%,

2nd Limestone 45 f£t. 2nd Toadstbne either 56 fh.

: or 56 ftms
2nd Toadstone either 56 ft.
or 56 ftms
(see below)

Thig estimate was modified on the results of bhoreholes subsequently

carried out. See Report 2.

0ld miniﬁg records are few and, as usual, tantalizing in their
incompleteness as far as Long Rake is concernmed. An important feature is
the presence of Black Sough. ~The tail of this was a bolt (= covered
“trench) on the bank of the River Wye some 200 yards SI of Pickory Corner,
in line with Long Rake. The last 50 yards of this have obviously fallen
in and a shallow trench in the field marks the couvrse., The sough is
recorded as having been driven up Long Rake, to and slong Wheels Rake. Iis
tail still has a pipe btrickling water into the river., 1f this could be
entered by removing the concrete cap from the shaft behind Nutseatls
Quarry it might be possible to explore part of the vein., The tail is at
about 345 ft. 0.D.; i.@. about 100 feet down the capped shaft.

Adits are also known to have been driven up Sellers Rake, Bowers
Rake and Wheels Rake from about river level either from the river bank or
as branches from Bhainstor Sough. Mo records are known as to how far they
went, and nothing is visible on the ground now. Adits in Sellers and
Bowers Rakes would have been at altitudes of about 365 ft. 0.D. and in

Wheels Rake at about 395 ft. Branches of Hillcarr Sough are known to



heve been driven up both rakes as far as near the river, bult there is

gome evidence that the Wheels Rake branch went almost Lo Long Rake in

the 1880s., The altitudes of these aﬁ the river would be about 320 fit. 0.D.
Two toadslones are present at about 180 feet below the top of the .

limestone in Lathkill Dele wes®t of Raper Mine. The upper toadstone is

60 feet thick and it is separated by around 140 fto of limestone from the

lower one., Nedther is recorded in the Spar (oaléite) mines north of

Youlgreave, though there are wayboards. Both mines are around 400 ft,

deep. The toadstones appear to increase in number and vary in thickness

both wnder Alport and towards Pickory Cormer. Diagrammatic sections of

the available records are appended (figo 1/2) and the nature of the

varigtion in thickness and spacing of toadstones can be seen thereon. In
particular the thickness of the lower toadstone in Wheels Rake Shatt
deserves comment. It is based solely on a note in the 1887 Geological
Survey Memoir, which says that 56 fathows of toadstone were bored through.
A boring of +this depth in toadstone seems an unlikely though not
impossible proposition atb thaib period, and it is possible that someone
misread 56 ft. as 56 fims! Alternatively if it is teken at face value it
may be that they bored into a buried volcanic vent, as was once done at
Hucklow! A attempt to sink into this second toadstone at Wheel Shaft
was abandoned after 18 fathoms (108 feet), indicating that the toadstone
is more than 56 feet thick.

The northern end of Millclose Mine penetrated several tosadstones,
and it does seem that there is a complex of several lave flows spreading
out from a buried vent somevhere in this ares - some lavas spread further
than others, hence the very varied stratigraphic sections.

Interpreting these old records and linking them Qith Millclose
Mine raises many problems so thal any conclusions . herein are necessarily
specﬁlative. Fixrstly, a contour map has béen prepared showing the

probable position of the top of the upper toadstone. This should be
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regarded as very approximate and generslized.’

It will be seen that there is a marked flat area in the centre,
and this seems to coincide in part with the concentration of veins in the
Alport Mines., It appears to extend as far as Long Rake, but nothing is»
known of the detail there. Secondly, the thickness of limestone above the
upper toadstone is variable, owing to the development of small reefs (some
are visible in the higher parts of Shining Bank Quearry giving very
lenticular bedding). The thickness is probably bebween 150 and 180 feet,
Some of the upper beds have besen removed by erosion both before the shale
was deposited and since. Making some allowances for this, for the
faulting and for the variable cover of boulder clay, means that the
height of vein with both walls in limestone above the upper toadstone may
be about.loo feetn An increase in the height of mineralized ground varying
between 40 4. in the west and 80 ft. in the east, will have with one wall
in shale near the surface, or at depth an inérease in height of about 60
£t wiil have one wall in toadstone. As no underground inspeclion has'
been possible it is not known whether there are replacements in the weall
rocks. '

The limestone between the upper toadstone and next below is again
variable in thickness, but it is generally less than 100 feet; and if the
faulting is again taken into account most of the vein here will have one
wall in toadstone and the other in limestone, with consequent support
problems. It is not known whether this part of the vein was reached by
the "old man" though there is a menbion of a water-wheel connected with
and working below Black Sough. This was close to Nutseats quarry and
worked to 120 ft. below the Wye, i.e. to 225 ft. A.0.D. Workings are
recorded to 1% fathoms below Black Sough at Bowers Haké;i;Wheels Ralze
Whim Shaft apparently worked its rake in the 2nd limestone close to
Shining Bank Querry.

In conclusion, it seems thal the proposal to drive an adit along




the vein from Wutseabs Quarry will certeinly find a substantial vein of
fivorapar all along Long Rske in the uppermost limestoﬁe, but mining will
lead Lo zeriocuns problems of wall and wosof support - in parﬁicular I do not
suppo%e the Duke would delight in having csving to the surfage, which

could well heppsn with the shele end boulder cley covers The wvein will

be dry down to more or less river level, but any abtempts to go much below

about 310 £4, 0.D. (height of tail of Hillcarr snd Yo

estoon Soughs) may
well break into the same system of Jolubs as fed so much water feom the

Alport Mines into Millclose Mine and there will be a possibility of back-
N

flow frowm the flooded workings th
o

S
Contimation of Long Rake e&stwa?ds under the shales has been proved
by geochemistry but boreholes will be necessary to prove %he.strata first.
The main recommendation is that the vein should be explored asg far

Lewlarly

a

[£23

possible by temporary re-opening of the capped shafts, pant

Y

that behind Nutseats Wood. The decision on an exploratery adit frow
Nutsests Guarry should be postponed pending the findiags of such an

explioration., It should be noted, however, that the "old man" did very

le in the vein at Raper Mine snd so even if he did work galensa from
Py

the vein neor N¥utseabls Quarry, he probably left the bulk of the fluorspar
gangue behind!

Y

1ally aothing is known of the ground

A final comment is thabt vis

to the north of the Long Rake, and it seems unlikely that the numerous

veins of the Alport aves, gome of which intersect the Long Rake on its

clay to the

south gide, have no counterpart in the ares masked by odould
north. An adit along Tong Rake could well find several veins shootving ofif
and continuing to the north. In this connection the potential of the

- -

eastwords continuation of the Lathkilldale Vein to the north should bhe




Notes on the fisures

/1.
1/2.

1/4.

Key map to the Long Hake area.

Disgrammatic sections of the strata along Long Zake, Pilhongh

Joint, Povers Rake and Wheels Rake. Correlation with the four

toadstones wongh Joint of Millclose Mine with the

2

aba known sround Long Rake is highly speculative except for

the topmost toadstone.

Correlation chart of major sections of strata known in Millclose
Mine, Wheelé Rake and Lathkill Dale. The discrepancies in the
relationship of the second toadstone are obvious.

Contours interpolated on the top of the Upper Toadstone. These can
be taken as being roughly 180 feel below the stratigraphic top of
the limegtone, or by comparison with present Topographic contours
the depth to the toadstone may be estimated at any peint. The

contours suggest a broad arch or anticline trending southeast

i

vom Brosdmeadow Shaft. T4 is notable that many of the known veins
are either along the axis of this enticline or parallel its trend.
Wone were worked south of Hillcarr Sough owing to water problems -~
if these can be overcome it is likely that there is over a mile of

depth helow Stanton loor southeast of the Alport

Mines.
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PR
PROPOSAL FOR BOREHOLES 70 BE SUNK 1N CONLBCTLION WITH THR EXPLORATILON O %

LONG RAKE AND BOWERS RAKH. 29th FEBRUARY, 1972

o oy R
RUMISLY Y
A pattern of four boreholes iz suggested to prove the stratigraphic

sequence and thus the faulting. It is proposed that these should be sunk

in each of the four quadrants at the intersection of Bowers Rake and

Long Rake. Two of these {B.Hes 1 & 2) need only be shallow to about 130
feet; the third (B.H. 3) sﬁould be of mederate depth 1o abouh 230 feely |
vhilst the fourth (B.H. 4) should be deep enough (aboul 450 feet) to
prove strata to the base of the Second 'foadstoneo
It is peoposed that two additional boreholes (B.H, 5a & €a) should

be sunk near Nulseats Quarry, to prove the extent of lateral chanis

W
"
=
1]

strats, and to prove whether oxr not the displacement of the famlidi
Long Rake is still the same. B.H. 5a would necd to be abouy 150 {eet

deen, and

&1

Since the weport of 1l4th Decembder 1971 the geology of the area

between the rivers VWye and Lethkill, scuth of & line from Over Faddoun %o

2.2/1), and ihe sbrat seQUence '

asured in detail. Youw dweilling

Subsequent to

) it was found %
boisholes at the B

action had ¢

sunk. (Borehcles 1-4 above), * ot y our specificetb :
report is modiflied to include the findings of these holes,



programme abt the Bowers Rake~Long Rake intersection has been carried out
and the resulis arve interpreted helow,
The uppermost beds in the quarry section show "reef" development

and.

may he quite an irrvegular surface. A struciural
contour map on the base of the sheles has been prepared (Fig.2/2). This
vork has lead to a ;evised picture.of the strata at the Long Rake-Powers
Rake intersection (Fig,Z/ﬁ)»

The surface sttitude at this point is about 550-560 £t. A0.D. and
an adit from Shining Bank Quarry would intersect this regilon al about 150
ft. below the surface. Boulder cley is up to 40 £t. thick .although only
25 feet iy seen at the north end of Shining Bank Quarry. It would appesr
that there is 1itlle or no shale on the south side (downthrow side) of
Tong Reke alt thiz point. From the positions of the toadstone to the
north and south of the fauvlt it appears that there is a downthrow of 30
to 100 feet to the south here. The adit would intersect ths vein at the
horizon of the top of the first toadstone on the upthrown (
of the vein,

On Wig.2/3 the fault has been shown hading o the noxth al 80,
The direction is valid {at least in the upper strata) but the value ie
dubicus being an estimate derived from measurements in Raper Pit and
observations in sﬁafts‘ It is likely that the hade varies considerably as
the walls.cf the fault very from limestone against shale to limestone
against limestone, limestone agzinst toadstone, etc. The hade may reverse
with depth as it does in the ealcite mines further west on Iong Rake.

Long Rake should not be thought of as a single fault line, but as
a zone of disturbance mineralized in part or as a whole. Raper Pit shous
this well as four faults gre present, Three of these aré‘sﬁrongly
mineralized on the fractured limestone bebweeon walls variably replaced
by fluorite. A zone of wineralization perhaps 100 £t. wide on long Rake

is suggested by the double line of workings up to 1800 ft. east of the




Long Rake-Bowers Rake junction (4-A on Fig. 2/4).
To prevenlt vertical boreholes intersecting the zone of faulting
at depth the deeper holes to prove strata should have been sited to the
goulth of the favlt, and all boreholes set back from the lime of the
veins by at least 20 yards to miss ground disturbed by faulting. The
most easterly of your Boreholes north of Long Rake coﬁld hgve intersected
the vein hading north or a parallel fracture from 126 ft. o 132 ft.
Bowers Rake may also be fault throwing down to the northeust.
Ag B it shows no displacement, but it is thought that nowrth of long Rake
displacement may increase. There is evidence from dump samples that

Bowers Hake along with other N.W.-S.E, veins in the area especis

vheels Rake may carry a much larger baryte to fluorite ratio than Loag

Rake.

East of Bowers Rake the exact throw of ILong Rake is unknown,

it is to the south and probably over 100 f£t. with the vein hading
at 706 noxrth, It will be necessary to know accurately the positioe of
the Limestone-shale boundary south of the fault, the throw of the fanlt
and the position and thickness of the first tosdstone in this avea, if
any adit, incline, or sublevels are to be driven more thaun zbout 2000 Pt.
cast of Bowers Rake zlong Iong Rake. Moreover any future wvork that might
Be'proposed on the basis of this exploration would need accurate location
of deeper strata. Bearing in mind the Filhough Pavlt section of oux
previous work it is likely that the numbér of toadstones incrsases
eastwards slong Long Rake.

Bearing these factors in mind two further boresholes are proposad
(5a & 6a) to prove the throw of the Ffault by drilling to .at least the top
of the first tcadstons (6a prefersbly to the base of the second toadstone)

to the north and south of the rake. In positions Sa & 6a these bore:

w

would be very obvicus from Haddon Hall, and they could be moved to

positions 5b & 6b screened by Nutseabls Quarry Flantation. Here although

-3
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slightly less useful foxr the present projact, B.H. 6b might well be

ideally situated to yield information as the correlation of strats e

the Pilhough Feult section., Whilst this bore (6b) need be no deever

than 6a at this sbage

it is suggested that with B.H. 4 it should be lined

and sealed go that they might both he deepened later on if exploratory

vork justifies this.

B.H, ba

Buccess

1-2 ft.
100 ft.

B.H. 6a  Object

Zogation

Altad

Depth

to prove the position of the top of the [irst
toadstone and in conjunction with 6z the

displacement at Long Rake
8K 2356 6570
475 £1, £.0.D6

¢ 180 ft.

65 . Dark well bedded limestone -~ shaley at top
Grey wayboard

Vhite poorly bedded Limestone

1gt toadstone

base of hole

10 .
see B.H. 55 and possibly to prove strabs
of th2 second tcadstone

SK 2343 5560

500 £t. A.0.D.

to 1lst toadstone ? to be taken deevexr

Succession 120

v

80~102 ft.
45 £,

presence and
ihickness

uncerbain

B.H. 5b

575 £5.

Shele

Black limestone well bedded, shaley at top
Wayboard (grey)

Yhite poorly bedded limestone

possible base

lst toadstone

2nd Llimestone

L

2nd toadstone

Alternative to Sa

8K, 2380 6580

AQ D,

Y



B.H. 6b

alternative to 5b -« also a possible site for a
deep boreshole

5K 2387 6567

380 ft. A.0.Da

gimilar to 6a but shale perhaps 16Q F47

We suggest that whilst the boreholes are being sunk some other work
might usefully be put into operations:-

m
e

rnching: Along the line X-E! ve suggest a trench aboult 100 feet
long and up to 15 feel deep, to prove the width of the vein and its
contents, and the presence ox otherwise of parallel subsidiary veins.
should also be possible to prove the attitude of the vein, i.e. whether it
dips to the noxrth or not.

A further trench at Point B should prove the width and centents of

Bowers Hake. This trench need only be about 20 feel long and 10 feet deep.

iy

Descent of 01d Bhafts: If possible the various shafis mentioncd in

our previcus report should be explored. Some will need the removal of
¥

concrete caps. Fermission forx access will be reguired.

Ve also suggest that you shouwld carry out bulk

sampling of old dumps, particularly those at the intersectisn of Powars

and lLong Rake.

Several other points of interest have emerged from mapving and
research in old mine documents.
1) Black Sough - has been driven west along Long Reke at léast as far

as Wheels Rake where g branch -~ Winchester Level was dri

en S.1. to the
Engine Shat'.
2) It seems very probable from the depth of working of this shaft

(288 ft.) that a branch of Hil

LearT Sough was driven at ¢340 f£t. C.D. N.W.




up Yheels Rake as far as Ingine Shaft and in view of the pre

insignificant flow from Black Sough this may effectively drain long Raké
to this level,

%) A geries of veing have been mapped in the wesbern end of Haddon
Tields north of Raper which‘li@ in 1iﬁe with Wheels Rake.. One ghaft on’
Wheels Rake lies ¢l00 f£t. north of Long Rake and it seems probable that
the former continues to the nortlh and may have been worked at depth butb
not on the surface. The general absence of veins north of Long Rake is
attributed to the thick (15«30 ft,) cover of boulder clay.

4) If Bowers Rake is projected northwesgtwards it lies in Lline with
the Awvwock Fault at Ashford, and there is much evidence that this ling is
a monoclinal fold dipping to the northeast and probably with agsociated
faulting, though the latter has not yelt been proved. This line intersects
the projections of Lathkilldale Vein, Mogshaw Vein, Dirtlow Vein and

(¢

thers to the northwest. To the north of Meadow Place Grange, Lﬂthkilldale
Vein shows o subshantizld fluorite content on dumps, whilst at Over Haddon
a fault is seen displacing the toadstone. 'The course to the east is
uncertain ~ the blapk triangular area on Fig.2/2 shows the uncertainty,
whilat the dotted lines are merely a preferred location. This concealed
vein has the same direction as Long Rake and may be as significantly

mincralised - its intersection with Bowers Rake (projected W.W,) is a

locality of potential interest.

) The "Bowery Rake" of Millclose lMine lies parallel to the Pilbough

n

Fault avd its projection is fo the east of Bowers Rake preper. However

it ie not juwpossible that they are the sawme velin if some curvature is
allowed.,

6) - Tgs. 2/8, 2/5, 2/6, 2/7 sve large~scale diagrams of sections of the

strata on the Pilhough Fault, Long Rake, Bowers Ralte and Vheels Rake

respechtively.

ti8
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REEORT 3

LONG RAXE FROM RAPER PIT PO WHE LOFG RA

T
-

G MINE CALCTITE WORKT

=N
ety

3. DECEMBER,

1275

The sechion of Long Rake east of Raper Pit tow
has been describad in the two previous reports. Mig.
the various sections of Long Reke and the main worked

depositse

Details of Raper FPit See fig. 3/1

ards Pickery Corner

1/1 in Report 1 shows

and poten

The Haper Pit is a vein and replacement orebody proved by

undergrowund drives in the 1940s and by opeacasting in

by R. Bacon and Bons. This led to the development by

of a large open pit between 1972 and 1974, reaching a

it was 400 feet long and 150-200 feet wide. The oreb

downthrowing to the south by 140 feet and this hrings

the 19508 and 1960s
Laports Industries
of 140 feet:
ody is on a fault

in 120 feel of

3

shale in the south wall,
The pit works the eastern end of a large replaced split in the
Long Rake Vein thought to extend westwards under the lathkill River
2 &

ona--guarter of

towards Contisbury Quarry. OCaly abc

has besr swploited in the Haper Pit. West of

footpath a deep sewer twench proved

a brozd zone of fluorite mineral

in continuation with the Rager Pit deposit.

Section

of' ¥ the

fanl t-bounde

ar=2 in a replacemnent betwean the two

The replaced beds azre Upper Lathkill B
the two 7

vlts at the west end

the east end of the pit the main

of Cawdor Reef Limestones (sse

2 miror northwest fault

ith Cswdor Limestones
it. {Bee Pig.%/2 Section B), The



f

northeast wall of this fault was not proved, but the faalt conlained
downfaulted shales, The main Long Rake Fault has a throw of 120-140 feet
down to the south and is the southern fault of the complex. The
replacement was seen to extend under the shales on the downbthrow side

of the fault. This wag in Cawdor limestones which in places have been
turned almost to a vertical alttibtude by the fault, which hades 80° 4o the
north.

To the east of Dark lLane, a btrial pit proved the Long Rake vhewve
the two faults bounding the replacement had converged to form a single
fracture. Towards The eastern end of this pit the fanlt was losgh and a
trial trench 400 yards to the east also failed to prove it, although this
may have been gited too far Lo the south.

In all, about 300,000 metric tons of f{luorspar have been exiracted
from Raper Pit in the beds above the Alport toadstone. This was proved
at a depth of 120 feet in the western end of the pit. No exploratiocn has
been carried out below this toadstone (probably.about 100 feet thick he-e)
despite the fact that the broad zone of faulting suggests s potential
deposit there.

By
{

ast of the junction of PBowers Rake with Long Raeke, the Long Rake
splits for a strike length of 1800 feet. This could indicate a Raper Fit

type orebody here as well.

Details of Conksbury Ouarry

et

The Conksbury Quarry ovebody was developed at the junchtion of Iong
Roke end 'Southwest! Veine. (See Pigs.3/1l, 3/2). Near their junction
thege ran almosty parallel for geveral hundred feebt. AL the surface the
fluorspar veins were relatbively narzow, but av depth below a grouw of
wayboerds extensive replacement of the wall rocks occurred to the nerth,
giving a zone of gineralisatian up to 100 feet wide., Above the wayboards

the pillar of rock between the two veins was also extensively replaced.

ey

nS




The replacsment orebody below the wayboards tapered downwards towanrds
the Alport Teva 80 feet below. Figure 3/2 Section G shows the situation
west of the junction.

The main Long Rake Veip west of the junction with the South~West
“veln, was well defined on the scuth wall of the pit, where the vein was
barite and fluorspar, but to the north the vein merged with a gone of
replacement up Lo 30 feel wide below wayboards. Thus replacement became
baritic and then siliceous towards the wnalteved wall rock. In this
section the lLong Rake vein threw down some 20 feel to the south as judged
by the displacement of the wayboards, but &t the east end of the pit a
horst of toadstone was present on the sopth side of the excavation abcut
120 feet below the surface, suggesting & more complex Tault. The vein was
1225 feet at the east end of the pit,

The southwest vein hades south at 80° and the vein was worked to a
depth of 80 feelt where it became tight. Al the southwest end of the cut
the vein, gtill carrying fluorspar, split into thres branches, The

northerly branch hades north at 750. A borehole 300 feet southwest of the

last worlkings proved limestone resting on toadstone at a depth of 120 feet. .

Workings to the west on the main lLong Rake Vein proved tozdstone
, . . i s o -0
at a depth of 84 feat below surface so that it is rising at about 10-15

in this direction. Boreholes in the floor of the pit penetrsted 90 feet

of toadstone withoul bettoming it. The toadstone, despite rising to the

west, ig not ¥nown to outcrop. I% is not present in the lLong Relte Calcd
Mine workinzs to the west so that it appears the flow must have a front
somevwhere just to the wesgt of ihe pit, and is probably represented by
thin clay wayboards further west, The nature of the vein below the
toadstone ip unknown and it could be sither flucrite or-¢alelte. A

programme of diamond drill cored holes was put down below the toadstone by

AJJi.C 0,4, but no resulis ave availasble to the author.
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West of the present gquarry the Long Rake splits and the northern
branch is intewsected by two fluorspar~bearing novtheast veins (see

Fige 3/1). In this complexly veined piece of ground there is the

possi by of large scale replacement both above and below the lava.

Detailed long sections of the Long Rake and Southwest Veling are given

in figs. 3/% and 3/4 respectively.
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REPORT 4

THE HARTHILL SECTION OF '"HE ALFORT MINING FIWID. DECEMBER, 1975

This is a very old mining area worked extensively for lead from

[

he 16th Century onwards. Nearly all the veins have been discovered and
worked down at least to river level. Several major drainage projects,
the main one of which was the Hill Carr Sough driven between 1766 and
1787 have lowered the water table to 100-140 feet below river level, i.e.
to 310 feet A,0,.D, | The veing south of the lathkill-Bradford ares have

been worked to this depth in the 18th and 19th Centuries. Noxrth of the

river the workings are generally shallower and oldex.

Several shafts have been worked b.calow the Will Carw level. These
are Mawgtone Mine, 0ld Engine Shaft, Pynet Mest Shaft, Guy Shaft,
Broadmeadow Shaft, Bacon Close Shaft, Wheels Rake Shaft and Stoneylee
Shaft. AL these shafts wvarious hydraulic engines, water wheels and steam
engines worked to depths of between 4 and 23 fathems below the Hill Carr
level, i.e. to sbout 180 feet A.,O.D, at the deepest. The workings at
Broadmeadow and Mawstone HMines bottomed on the local highest toadstone
{Alport lava). At Wheels Rake this toadstone was passed throush and a

second deepex teoadstone was found. Details are given in the sections of

the long Raice Report 2, Fig. 7.

The Alport workings were centred on the crest and flanks of a
southeast minor anticline plunging into the Stanton Syncline to the south.’
In general as the workings proceeded down the flanks awey from the

crestal area they became tight and impoverished., This Lg that the

veing were tensional in origin and riore open over the fold creat. All

the workings (e:{cepw‘; at Wneels Rake) were developed betwsen the base of

toedstone,

> shales the top of the I
the shales and the top of the I

main productive beds

were a middle group of thick bedded coarse grained pale limestones

(Upper Lathkill linestones). In the overlying thin-bedded davk sl

pie]



and cherty beds mineralisation was weals, except in the 'Great Shell Beds!
or reefz. The lowest beds on top of the toadstone were olso thin-bedded
and dark, and weakly mineralised.

Fromn the old accouunts il is clear that galena occurred in the veins
both as persistent stringers as well as richer pipe-like masses of ore,
vhich were a source of a considergble proportion of the oubtput. Often
these areas were worked cut by hand pumping below the sole of the workings
for up to 120 feet. Where shafts were deepened in later times and levels
driven_outf quite often the richer ores had been ‘robbed out! by the "old

man' from above.

The Hill Carr Sough was a successtul venture because it wnwgbered

B

the white limestones on the anticlinal crest, The majority of the late
19th Century pumping engines were sited off the axis or pumped out the
lowest vnfavourable black limestones on the crest. Thus, 19th Century

mechanisation was a financial disaster of major proportions never

the rumming, let alone the investment, costs.

Fluowspar occurs on many of the old dumps and workings notably on
Blythe Pipe, Guy Vein, Pynet Nest Vein and Ditch Vein, In gereral the
velns zre NarTow, ﬁith a maximum of & feet, but they lie under a shale
cover, where it is possible that small replacements may occur i places.
Many of the old workings are still accessible and a systematic ﬁrogrmmn@
of expleration is necessary to determine their potential. Any workings
pelow the Hill Carr level would encounter considerable water problems
from old workings,

The crest of the anticline bhelow the toadstone has never been

examined by mining. The principal veins - 0ld Crosgs, 0ldfield Pipe, CGuy

Vein, Bacon Close Vein, Ditch Vein, Blythe Pipe and Bskers Vein would be
good exploration targets for fluorspar and sulphides below this toadstone,

using the avnalogy of the structures of Millclose Mine. The only pilece of

vein worked below the toadstone was Wheels Rake which worked with steam

&2

IS
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engines into the

1880s suggesting thalt a reasonsble relurn on capital

was being made.

etails of the veins & workings are given in fig. .
D 1 £ th ing and working re given 4/1
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REFORT

PRELIMINARY GHOTLOGICAL REPORT ON PTIORS

PAR DIRPO

IN HAZLE

BADGE PARTSH

OC10:

9 7A’!

Anniidd

The Geology of the Ares

The geology of the area, modified slightly from the Geological

Survey (I. %.8.) maps, is shown in Fig. 5/L. fhe ares lies in on east-

dipping limestone block, bounded to the north by Moss Rake « g st

Tong

calcite ‘v'@in~-:€:mlt, dovnthrowing to ths north, and High Rake - Tid

Rake to the 171,‘-'1, also downbthrowing north and assoclated with northe
facing monocline.

~ There are three main

cological controls on mireralilselion in +the

area - the base of the Edsle Shales; the pressncs or absence of reefs din

the uppermost Hyam Limestones and the orezence or abgence of any of thre

toadatones, The general succession is shown in the coluwmn al +the side of

Shales

A

Thege irregulerly bedded, vuggy limestores awve susceptible to

replacsuent ox cavern formation with veids later infilled with minersls

Pic Tox Pipe and the workings alt 5{ 169804 are examples, whilst

and workings at Wether Water lilne hoped to intersect similar d sits but

apparently failed.

Toa

To the west and south of the aresa, three horizons of toadslone are

knoun - The Cressbrook Lave - Litton Tuff and the Upper and Lower

Dale Levas,



Mine and Mill Dam Mine shafts and in the Dervent Valley Wabter Boexd's
Great Hucklow Borehole. It was probably intersected in Laportes' inclined
borehole st Washhouse Bottom but we have no data. The Water Board's
Broadlow and Little Hucklow boreholes are not guite deep enough Lo prove
the pregence or absence of this ltoadstone.

The horizon sppears to die oul northwards and will probably only
be of sipgnificance in the extreme south of the Hazlebadge area; around
Virgin Mine., However, it should be borne in mind that a tuff or clay
wayboard at an eppropriate horizon is known as far north as Long Rake
Mine on Bradwell Mooxr.

b) Upper Millers Dale Lava,

This outcreps west of the aves but its presence in the Hazlebadge
cannot be clogely defined, Deep Shalts on Farl Rake, Chance Mine and on
Shuthle Rake Mine are aboul 360 ft. deep and have toadsbore on the dumps.
Such & depth is consistent with the horizon of the top of the Upper Lava.
The Upper Lavs is apparently absent on Moss Rake, Long Rske and Harle's
Quarry to the norti.

c) Lower Millers Dale TLava,

The Lower Lava ouherops west of the ares and is known to the north
in Cave Dale and in boreholes at BEarle's Quarry. It ig veached at. 450 ft.
by Kitftycross Shaft on Moss RBake and is apparently a toadstone '"passed
through" according to the Geologlcal Survey, in the 480 4. deep Silver

',

Cross Shaft on Moss Rake, The toaedstone hag recently noted at 520 feet

depth in Long Rake Mine.

Gener

On the basig of this slender information, it would appear tThat the

Lower Millers Dale Lava may underly the whole area at a depth of 650 [,



stratigraphically, below the shales, its top being at about 630 Ft.
A.0.D., in the west and a little below sea level in the east. The

Upper Lava may be absent in the north snd east of the area. However its
hoxigzon would be at about 750 ©t. A.0.D., in the west and around sea level
in the‘east, The Litton Tuff/Cresgbrook Lave is probably only of

gignificance in the exbtreme south of the area.

Drainage
Mosz Hake Sough, Pic Tor Ind Sough and Bagshawe Cavern resurgence
control the water~table of the area. Their courses are shown on fig.
together with unexplored bul dye~tested comnections with the Bagshawe
Cavern. The Tthree outfalls are in Bradwell at 580 ft. A.0.D. Any
attempt at deep mining will affect the solids content and outflow wvolume
of these outlets and therefore the flow of Bradwell Brook. A& guarter of s
mile noxth of Bradwell this hag the Derwent Valley Water Boawd take off

point for the Winhill Tumnel supply to the Derwent Daws.

Pic Tom Fnd Sough

In the 1800s, a watervheel and steam engine pumped from below the

sough, where it cressed Earl Reke and the discharge ran north along the

-

gough, The level was intended to be

nded southwards to Mill Dam iline,
Hucklow, but this was not completed. When enterxed by Frofessgor Shotton
about 1950 via Pic Tor ¥nd Shait, no evidence of this extension wes found.
The water level wvas accurstely measured as 587.2 £t. 4.0.D. A branch on
Barl Rake reaches Vater Shaft in the Dale bottom about 70 ft. below the

In the west of the area, the water-table position will be controlled
by the highest local toadstong. Each of these will tend to fumnel water
eastwards towards the soughs and/or cavern systems and any deep mining
below the water~table in the east will find considerable volumess of

vater.



Netails of Individual Veinsg

The veins of the area have been walked to get a preliminary idea
of theiricdntent, width and degree of previous working for fluorite. It
seems likely that sll the major veins have been worked by the old man for
galena down to the water-table ox the highest local toadstone. Only the

east end of Harl Zake has any historical evidence of working for lead

below the wate

Hartle Moor Farm Rake is a small vein reaching -4 ft. wide
rung across the upper end of Hartle Dale, Just below Hoveringham's quarry
tip and uvunder Hartlé Moor Farm. On the east side of the Dale, a shallow
shaft and 2dit were sunk in the 1950s and: small-scale stoping carried
out, but the vein camot be seen now. It has not been worked west of
the Dsole.

5

Hartle Dale Rake and Associgted Veing show a consistent £

ly high

ehahi

proportion of fluorite all along the length. The Rake appoars to break up
into a mone of fractures towards Bradwell Dale, Hewe the southermmost
fracture is exposed in the old quarry, showing 2-3 £t. of 30-50% fluorite
with calcite“. On the east side of the Dale, the vein is a barren stringer
but under the sLaleé further east, it may expand, as a shaft mound is
present. The vein and dwmps have not been worked for fluorite except
immediately adjacent to the road at the west edge of Hazlebadge.

At SK 169805 a mineral devosit lies immedistely south of the vein.
The working is in a cbmplex replacement of dark, cherty Eyam Limesitones,
about 60 ft. by 30 ft. Large clay and flvorite block-filled veriical
golution pits pass throush it. The degres of replacement iz variable.
The west wall of the pit anpears to be the edge of the iﬁngsit but the
east wall still has an appreciable fluorite content. It is posgsible that
further pitting might reveal extensions or new deposits. One problem will

be the extent of unreplaced chert nodules.

i28
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is apparently the longest and strongest vein in the area.

It only averages 3-4 £t. wide, reaching 10 ft. occaéionally and closing
dovnn ta 1 f£t. in one place. The dwupg'show a high calcite proportion in
the coarsze fraction but fluorite is in higher proportion among the
visible ines. Extensive dumps remain all along the Rake west of Bradwell
Dale. Judging by the present opencuts west of Hazmlebadge, 20-40% of
fluorite may be present in the western end, perhaps increasing to the

east, The vein is suitable for small scale open pi East of

Bradwell Dale large open stopes are presen{ and open vorking for fluorite
in conjunction with the intersecting Pic Tor Pipe has been carwied out.
This section of the vein has not yet been fully examined.

Shutile Rake is a single large fracture in the wesﬂ of the area
worked by Laporles in a shallow open pit. It breaks up into a wmone of
fractures, each rarely exceeding 3 ft. wide as it enters Hazlebadge. West
of Inteke Dale shallow open pils for fluorite have been backfilled, In
Intake Dale, a larvge fines dump, associsted with a deep shaft, has been

completely removed, From here to Top Hole REoad some dumps have been

removed and a little shallow pitting carried out. IBast of here and to the

o

south of Hazlebadge Farm; the vein appears to be much stronger but it liss

below the shales. The dumps have been worked for low grade fluorite here,

ornes Flab Vein is west of Top Hole Road/Wew Road Junction.
Although flattened the veln may be traced but its content and widtnh cannot
be determined, Pareilel and close to New Road, although the dumps remain,
they are grassed and the conbtents unknown.

Maiden Rake - Hether Weler Vein has not yet been examined.

Virgin Mine -

Uay Mine: the length of vein in Hazlebadge is quite
short and lies below the shales. The dumps show a dominantly fluorite

gangue.

e consists of a linear series of NNW pipe-replacements

and cavern-fill mineralisation which have been worked from surface down, to



120 ©%. The deposite are in Byam Reef limestones. Their extreme
ivregularity, clay fills and variable limestone overburden, make then

unaltractive for mors than small scale work, Other deposits of this Lype

may occur,.

General Concliusions

A gystematic programme of dump sampling to prove the fluorite
content of the fines, is required mainly in Hartle Dale and Baxrl Rekes.
& series of pits and trenches is nccessary to prove the widths and

o

contents of each of the veins detailed above (except those below the
shales). A fow shafts within and adjacent to the area could be usefully
descended.,

Aoy attempt at deep-mining will require a borehole progrsime to

it
.C.;.

prove the strata - particularly the toadstones. Deep mining potential
probably. confined, on the basis of vein widths and contents, bo the
half of the ares, under the shales, although 1ittle ig known of fthe wvein

widths/contents at depth in the west, Any abttempt tc mine in the sast

will find shale dipping to the water-table within a few hundred yerds,

except in the south of the area, wheve greaier lengihs may be aval

=)

Any attempt to mine below water-

or upset the supply to the Dexwent Velley Water Boardfs tekewolf point

on the Bradwell Brook.

€3
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REPORT ON MAPPING OF Y BAL VEING TH DERBYSHIRE 1U° 00 3]st OCTOR:

P

1972

Work has been concer .ed on the production of a 6 inches : 1 mile
geological map of the limestone srea not yeb covered by the recent maps of
the Geological Survey. As maps ave available mapping of the areas of the

Matlosck, Wirksworth and Darley Dale 6 inches : 1 mile sheets has been

limited. In general, the programme has been to work acrc 2 from
east to west, hence the diétfibuﬁion of completed, semi~ccmplete and
reconnaiggance mapping.

A map of veins on a scale of 6 inches : 1 mile of the whole of the
orefield has been prepared for areas where aerial shotos are svailablie.

Thisg shows good agreement with the Geological Survey mappiag of the

Chapel-en-le-Frith Sheet but considerably amplifies the vein patt

ghovn on the Chegterfield Sheet.
4 Jolnt and fracture recomnaisgance has been made of the area south
of Lathkill Dale but interpretation is net yet complete.

Underground survey work has been carried out in the Matlock and

Alport aveas.
g

Mapping

The area has been mapped with a view to determining stratigrephy

and structure, as well ss defining accux

2ly the position of mine:

veins. A careful examinabion of dumps has been made with a view %o

getting & general picture of the patlern of wireralisation. No sempling
or asssy work has been done,

The main result of the work has been to demonstrate the more
westerly extent of significant fiuorite mineralisation than has been ghowm
on the previously published maps of Gibson and Wedd, Mueller and Dunhain.
This is the result of the inattention of previous enthors to the

distribotion of minersls in the Line-grained fraction on the waste




hillocks. Frevious work hos been concentrated on the major B~V veins
and there iz some evidence of calcite dilution.of the contents westwards.
Smaller WW and B fractures appear Lo have lower calcite contents and
hence a higher fluorite and harite proportion. The Geological Survey
record fluvorite-calcite veins south-west of Buxton, whilst fluorite is
also pregent at 2 number of previously unrecorded localities, e.g. in @
sngll gquarry in Buxtong at Tarmac's Hurdlow quarxtys at the Bures
(Chelmorton); at Sough Top (Taddington); near Benty-Crange (Parsley

Hoy): in the Blake Moor sand pit: in CGrabtton Dale and at vavious

localities aromnd Aldwark. Together, these indicate that fluorite has a

far less restricted distribution than previous literature suggests and

that its occurrence nesds more careful documentation,

Four arees of grecific mineral interest are detailed later.

Yracture Analysis

Phe initial wexk on this is asiwost complete. It is hoped to
establish the degree of correlation between minor fractures and the
mineral vein pattern snd to use this date bto predict vein orientations

in pooxly exposed aress.

Underaround Work

EL)

son X

Survey work to extend the incomplete 1940s abandonment plan has

been carried out ag a preliminary to studying the geology of this complex

Y

eposit. The Masson workings have been chosen as they are the mogt readily
accegaible "pipe" working and the results should be of value in uwnderstending
the mechanium of pipe formaiion which may then be appiied to other deposits.

b) R

Iye
Survey work has been carried out in Clattexway Sough, Ball Pie
(Brosdela), Ball Eye, Ruzs Hell (the Hermitage) end Camnill level, all of

which show intense flnorite minerglisation. The plans will be reduced on



-
%]

1o a common 25 inches ¢ 1 mile scale map and the underground geological

data linked to surface mapping to produce a thiee ensional picture of
the geology and ore potentizl of the awvea. (See fig.6/2 for mine
1oca1iti¢s).
¢)  Dovers Rake

An attempt to enter Bowers Rake branch of Hill Carr Sough proved
abortive as it was blocked by dead sheep. The shaft, 75 ft. deep, lies
behind Bowers Hsll and was cleared to the Sough in the 1930s by Millclose
Mine Co. Only stopes immediatvely below the shale are accessible. fThe

vein is not seen in situ but was sbout 3-4 £5. wide with a fluorite

gangue. Galena, oyrite and sphalerite were also present.

Details of Ar

" Specific Interest

Gration Dale

A plan of the Gratton Dale area, showing the Deepwoo& Kining
Company activities, iz enclosed (fig.6/1). 1 understand thal on adit,
trending northeast oul of the Dale, on Coest Rake, has been contemplatéd,

4 a promiging vein is present. Purther scuthwest, up

s

a3z it appears t

ied out. Here, there are

H

the Dale, extengive augering has been cax
indications of a sugery fluorite flat deposit high up on the norithwast
face of the Dalgo
Portway Pipe

In viéw of the working of dumps of Portway snd Placket mines for
fluorite in the fines, it would be reasonable to suppose that dumps from

similar working

s abeve the Lower lava to the west and east of Winster,

-
<}
.

o
=
o
o

e usefully investigated. To the east, large dumps on Back
Pastures - Orchard Pipe, Yatestoop Pipe and others towards Tearsall Farm

are present, whilst in the west, towards Gratton Dule, moderate size

vups are veesent on Aldermans, Cowelose, Water Rake and Cowlishaw Pipes

o

and a swarm of novthvest scrins and minor veins. TPew of these dumps have

aime



o
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been tried for fluorspar.

Whitelow Rake, Winsten

Recently workings have exposed a strong fluorite vein betwee:

THE

Lower Lava and the Tesrsall ¥arm lave. The vein has been worked north-
west above the Lower Lava as an open pit (parbs of this may be workable
%o a greater depth) but no attempt has heen made to‘work southeast below ‘
the Teawsall Farm lava towards Shothouse Spring. At present, workings

are begiming to expose the top of this lava.

t (fig. 6/2)

Bonsall Fan

Phe Bonsall Fault and/or associated veins have been worked fox
fluorite above Piltchmastic Libtd's Quarry, at Cromford, immediately east
of Uppertown (Bonsall), in the Blakslow opencasts and Rockach shafts o
the west and in a pit & few hundied yards west of Moox Farm, on RBonsall
Moor. The fault or associated complex of faulté, appear to be

mineralised along the whole length but seversl significant seclbions have

a) Pitehmastic Guarry Overburden Tio Veins

Four parallel HW-SE veilns, nortn of the Bonssll Fault, have been
vorked by diaglines'within the area now being filled Ly stripped waste,
No attempt has been made vo work them northwest of the dump boundawy,
slthough trials by Deepwood Mining Company; in the projected line %o the
northwest show woderate fiuworitve contentsc b systematic trial of the
main Bonzall Fault, northwest of the quarry, towerds Bonsall Village,

mey also be worthwhile.

b) Uyporitowm Lo Blakelow Ovencasls

Bsiween Ponsall and Uppertown, open pitting for fluorite, up to
10 f%. wide, in limestone fanlted against dolerite, is recorded by the
Geclogical Survey. The workings are now backfilled and it is not now

siear Lo what dej

ard how thoroughly the work was carried out. A

similar geological sitmation appliecs to the fault west of Uppertown, all



the way te Plakelow open pit and for that matter, to the Moor Farm pit.
Vo examination by pitting of the Ponsgall Feult proper, has been nade,

c) Blekelow Opencasts to Moor Faxi

The Blalkelow Opencasts to the north of the main Bonsall Fault, the
position of which is uncertain, consist of workings in a replacement
deposit, associated with minor foulting below & cap rock of lava,
probably the Lower Lava., Thick soil liﬁits geological mapping ouvtside
the pits and =so the true oubtcrop pattern cannct be determined. The zone

of minox faults and replacement may well extend west of Hockarc

=
@,
=
B
&
=

-

past Beans-and-Bacon Mine, towards Moor Farm. It cannct be proved
whether the northern mergin of the toadstone here, is faulted or a
stratigraphic contact, nor can the position of the faulted southern
boundary be clearly located. Further woxk will be done when the relevant
fields ave ploughed. It would appear that a programne of fairly deep
trenching would be necessary to prove both geology and minerals,

fhe presence of fluorite in the pit west of Moor Farm, asssocialed

vith toadstone and on the line of the Bensall fanlt, lends sin

to the hypothesis oullined sbove.

a) Vest of Moor Farm

West of Shothouse Spring, the Ponsall fault runs along the northern
boundary of Giulini's Aldwark property. No exposures or workings are
¥mown but, in view of the fluorite in ITvonbrook Quarry, mineralisation

may occur. Again, itrenching and pithting will be necessary.

It is proposed to complete mapping westwards to the line of the

Cromford and Hish Peak Railway, south of a line through Chelmorton and

Taddingbon and to rewap, in detall, sections of the Matlock Shneet during
the coming winter months. This should cemplete the 6 inch ¢ 1 mils map

of the geology and veinsg for the orefield south of the River Wys,

s

et
o
-



On ‘the basis of these a prograume of

63

sampling will be devised, to give a more sccurate picture of the

of the owvefield.

distribution of gangue minexrsls acrons this

ifapping will be, ot the sawe tiwme; cencentrated on provin

a
details of individual deposits and areas of specific interest, once the

genersl "backgrownd" map is completed,
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REPORT O ORN (OLOGY AMD MINSRALISATTION OF ALDWARD PARTSH AND ADJACH

il

AREAS OF 6 dinches 3 1 mile GHOTOGICAL S

b A2T2

SRS

Genexal Inbtroduction

The Aldvark area is divided imvo two structural zones by the
Bongall Pault. Aldwark Parish itself, lies immediately to the south of
the Fault. North of the Fault, the beds dip moderately steeply nonth
into the Stanton Syncline and are unbroken by faulting. However, to the
south of the Fault, strata broken by several E-V normul Faults, dip
gently to the east. The Bonsall Fanlt downthrows south. At the foulid,
strata at about %he-horizén of the LowerhMatlock Lava on the south, abul

against bads well dowm in the Hopton Wood limestones on the novil,

aphy

Netails of the stratigraphy arve given in the column atiached o
the mep. 1% should be uoved that the Lower Matlock Lava is lalerslly
equivalent to e volcanic ash pile and vent complex in the Grange M1
Area, This Lower Lava is not the lowvest in the area - the Winster Moor
Farm Lave sgppears to 1liv about 160 t. lower in the Hoplton VWood
limestones, though it is of smaller aresl extent. This lava is nob
definitely lnown south of the Bonsall Fauli, although it nay underlie this
avea abt depth. A thick ash seen in Prospect Quarry, Grangemill, is
possibly equivalient, although it appears to be even lower in the Hopion
Wood limestones. Womercus wayboards, of which cne ox more appear to pass
lava, are o»resent in these limestenes. Three

in Ben Bennebtls quarry ab Grangemill,

11 te of the area run ¥

The principal

and ave very v»oorly

exposed. They control the position of valleys and hence tend to be
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covered by thick soil. However, tha oxposure al the rear of Ivonbrook
Quarry and the “"old man's' working noxth of Minninglow, suggest thal the
faults are mineralised and that, in the arsas wheve they are nol exposed,

their position and contenls should be further proved.

1 Fault

Bong;

The work outlined below should be regarded as a logiczl extension
of that described in the previous report on the eastern end of the Bonsall
Pault. Within the present area, no convincing ouberop ol the Fawvlt has
been located, though the quarry at point B shows brecoeiabed limestone

.

cite, perhaps associated with the Fault. The Fault

and dolomite with cal
pesition on the map is drawn on the basis of the limesione~dolonmite
contact; topographic feabures and anomalously steep dips. Ity position
cannot be regarded as accurate and indeed the Faull may be mors of a

narrow zone than in individual fracture. localities A-G are « ested

as localilies suitable for tvenching to prove the Fault and its contents.
There is, as yel; no evidence that the Feult is minevalised west of
Bongall Moox. VYest of locality A, the pesition of the Bonsall ¥ault
cannot be properly defined until it reaches the head of Gratton Dale.
There is no point in investigating this section until the resulis of the

tests o the east are known.

Lvonbrook Faulf

At the rear of Ivonbrcok Quarxy above the face, the Fault shows
5-10% fluorite. This occurs in a zone of calcite and haemetilte in a
mineralised fault brecoia which has been partislly dolomitized. Fluoxite

-

oceurs both as fracture fillings and as s replacement of dolomite. T

exposure iz the only evidence of Fluorite mineralisation in the faults

of the aresa., On the other }

nd it is the only reasonsble exposure of g

It is suggested that an agreement be enterad into with the quarry

owners o open wp the fault for further examination. The Fault can be



traced eastwards as a zone of barite across stripped ground above the
quaryy, for a few hundred feet. Fucther east the I'ault probably splits,
though %he presence of the southern branch is largely speculative,
whilet the position of the northerm branch is not clearly defined. To
the west; the Fault may be traced with confidence as far as H and it is
suggested that here and at I, trenching shouvld be carried oubt. West of
Hy the Fault is located only on the basis of steep dips, topographic
features and fractured rooknb Work on this section should swait the

results of twrenching and the work in the quarry.

Aldwark Grenge Fault

This fault is reasonably accurately located from J-K, at which

points pitting and trenching are suggested, A fault branches to the
south here but it is likely that both walls are in the lava. FRast of K,
the fault cannot be traced accurately and may split, whilst to the west

it is drawn only on the basis of topographic features. Turther work

shovld awailt the results of trenches at J and XK.

Minninglow Faulyg

This fault is well defined by the "old man's" workings from I-M
and on this section the fine fraction in the dumps should be wxamined
and if successful, followed up by trial pitting. No fluorite is present

in the coarse fractions. Rast of M, the fault is covered by valley botlom

soil. Work here should await the results of dump sampling, etc., to the

wast,

on the nmap the Lower Lava west of Aldwarlk Village is
shown as a deuble flow with an interveining liwestone layer, the observed
outcrop could be equally explained by an east-wesdt fault (dotted Line on

map). PFurther field-work is proceaeding to resolve this ambiguity.

T4



MW Fault (SK 218577 - 216585)
This is & fault necessary to explain observed outcrops of the
Lower Lava. Its exaclt location and orientation are not known. Augering

around point N could be carried out to help this to be drawn more closely.
P A 3

Other Mineral Veins

Several groups of mineral velns, apparently in fractures without
faulting, have beén tried or worked by the "old man". A few NNV haematite-
calecite~guarty veins of only academic interest, are pregent, as well as
WE-NY end B-W calcite-barite veins. The dumps of the latter shewld be
checked for possible fluowifte in the fines, though none has been found in
the coarse fraction. Such groups of veiﬁs lie north of Minninglow and

.

Barn (R)«

/

the favlt (P), south and west of Aldwark (Q) and south of Ora

Other TMuorite Localities

At Greenlow Farm, the recent trench is now filled in. The
mineralisation lies above the Lower Lave and is perhsps in a flat.
‘Further pitting is necessary to prove the exftent and nature of the deposit.

Similarly, the occurrence at Slipper Low Farm; is now built over,

though it apparently lies at the bage of the Lower Lava., Again further

pitting is necessary.

General Conclusions

" The ares has previously been vegarded as lying well outside the
zone of significant fluorite minerslisation; however, three exposures of
fluoxrite in recent excavations show that this designation is ai least

worthy of careful re-examination., A geochemical soil reconnaissance, over
o H

an area including Aldwark, was undertakeinn in this Depaviment by B, Farvell.

His wesults suggest that the north, northeast and southwest of the area
lie within an area of relatively high background fiuorite.

It is gignificant that the three fluorite occurrences lie within



or close to this "high', even though the sampling (part of a larger
survey of the southern halfl of the Derbyshire limestone) was carried
out only on 1 km. grid basis. Exgmination of the few "old man's" dumps
on vnfanlted veins shows no fluorite (ot least in the coarse fractions)

and potential fluorite ore appears to be only in the main favlls

(especislly if the breccia is dolomitized) or in possible flats related
to the Lower Matleck Lava.

The area shows clearly the limitations of the classical field
technigues used in compiling this report in areas with thick soil cover.
Moreover, the same problem clearly»limiﬁed exploration by the "old man":
Thos, whilst it is relatively easy to demonstrate the presence of faults,

their exact location and the nafture of any mineral infill is still almost

unknown. A limited programme of trenching is outlined above, to check

the contents of these faulis al points at which they have been reasonably

aecurately located. Assuning that these trials produce encours

153

results, it is thought that a delsiled geochemical soil suvvey to study
the distribution of fluoride in the soil of the area, might give & more
figorous and inexpensive basis on which to carry out a wider pitting and
trenching programme'for the appraisal of the ore potential of the area

as a whole.
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RIEEORT 6

ROLOGICAL REFORT ON MR, FORROCKS! I AL RTGHTS AT ADJACENT Al 4
BONSATL.  MAY, 1973

General Introduction

The ares has been worked snd prospected for fluorspar both from

surface and underground workings on various scales since the eariy

twentieth century. A medivm scale mine with avﬁ,:, separation mill,

producing 95% CalT‘,Z operated at Low Mine under various oy mers, fron

¢l920-19%5, Mo sections of the stopes are in the possess

present writers. During the 1940s and 1950s, Hopton Mining Compuny and

Derbyshire Stone Ltd.; operated uwnderground pillar and stall working at

Wepping Mine and Hopping pipe (adjacent to Mr. Hormwocks! ground),

producing a modersbe quantity of low grade ore from flats. In

at Wepping, sbtoping of the Moletrap Vein was carried out.

Moce recently, Marshall Brosg. have oblained sy from
) i

anr

and

Coalpit Rake, e

n replacementy in £

round adjacent to Great Rake, Tn 1971.2, Hxoud carried out a progzwemne

and. inclined bhores below the Lower Ie into

Great Rake. As the area is well ancve river level, pumping has not hesn
naceseary in the various mines,
Hotes, :

L map and section of Gresi Hake 1 we
enclose survey . nulc—md Cavern, Devonghire Cavern, Wepping
and Cumberland I ay "\Ey' x’ha& ‘I‘hos are -ﬂom \’8,11011‘: SONLCES ON
various scules and of

reduce 81l these onto t
report map on this scale bu{;

ma.n,
é d .;uc,l

levels, ete,, on the 5 ins.

Fenen a.lirse'u 20

sUTVey o

of part with jn_},.f‘\’.! 1i ’nina"t"/ conies for

ww copyly
sres is onlty S con dJ.scusswn and & quick
- .

g 1reg :mm;kﬂm e bub
Cor knowled

e s

view of parts of twe e !
TepT abive or accurate ouw imformation isg. Ve suggest that you sheuld

contact them yourselves.
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Lovers and- Jugt below the

clomite snd flucrlte, in

o and

geain sizeof theor o
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ve  Hoere the limestones are of

waybos
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zone lies along theé steep
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. P
Fault in the west, o well under the shales at Riber Mine in tﬁe east.
The Bons&lliﬁ%nlt rung southeasgt across the asres and is a complex zone
of faulted slices and weldges of gtraba traceable from Tonsall to Cromrord,
Thig zone is at present exploited for fluorspar above Pitchmastic's Guarry
and is being explered further west by'ﬂeepwood/Aémin in Messrs. Rockarch's
ground. The net effect of this favlt zone is to throw the ground to {he
southwest down by several hundred feel. The wone is paralleied Lo the
north by & fault seen in Hopping (Speedwell) Mine, which throws dovn to
the southwest Ly a few tens of feet; The continuation of this Tanlt
outside Tthe mine ares is wncsvtain. Between these two faults the beds
dip gently southeast. In the south of the area, an east-west fanll swings
out of the Bonsall fault zone, eastwards, dropping strate to the noxth,
by several hundred feet. WNorth of this, a parallel fault -~ Moletrsp
Vein ~ whose weat end is last seen in Vapping Mine, drops strata to the

gouth by 50 ft.. closge to ‘the river. This fault can be traced by old

¥

1o

vorkings below the shales to New Bullestree Shaft which is 400 fi. deep,
half a mile east of the xiver, and by faults in the Millstone Grit for a
further mile east towards Lea Bridge, in which section it has never been
worked. Along all this section the limestone is well below niver level.
Gangue on the dumps is dominantly fluorite but +he vein has mot been
explored for fluorite east of the river snd is of greatv interest. To the
gouth, the favlt mentioned sbove, has a similar potential. The stratba
hetween these two faults dips steeply south. To the north, of Veletrap
Vein, atrata east of Speedwell Fault and south of the Coalpit Rake dip
moderately steeply east-northeast under the shales. In this émea, at J,
boreholes were drilled inte two parallel northwest veins as part of a
lead-zine exploration programme by Johannesburg Ccnsolidt%ed in the 1950g,

but no underground exploration resulied.



Details of Mineralisabion and Previous Werkines

a) G

eat Rake

Creat Reke has been worked‘extensively by the "old man" for lead
above the Lower Lava west of the Derwent and below the shale cover but
aﬁove the Upper Lava east of the Derwent to 120 ft. below the xiver.

There is some evidence of minor lead working in the Bonsall Sill at the
extreme wést end of the vein.

Workings for fluorite woere carried out below the Lover Lava but
above the Bonsall Sill to depths of 250 f£t. at Low Mine (bottoming on a
toadstone, verhaps bub not necessarily the Bonsall Sill) by Steel, Peach
and Tozer {(now part of British Steel Corporation) from 1220-30. Subsequent
working was carried out underground by A. Beck and Ca., and Wwm. Simith
(Fluofmspar) Ttd. (of Blackhole Hine, Hyam) until the shaft became wnsafe
in 19%5. Blanchlend Spa (now pert of British Steel Corporation) begen to
explore the workings in the 1950s but this proved abortive. Stope
sechions way lie with any »f the above firms or with the Mines Record
Office in London.

A% Low Mine, according %o Dunham (19%2) twe sdjacent parallel veins
vers worked - one 12 ft. wide, the other minor one reaching ten feet, in
places. Working ceased due to excessive silica dilution of the ore,
presumabiy from the wall~rock.

In the 1950s, Johennesburg Consolidated and later Dexrbyshire Stone,
attempted to prove the vein east of the Dexrwent for Pb~Zn and later for
CaFg, at Riber Miné = on the whole, this trisl was unsuccessiul.
Exploration of the Coalpit Vein easﬁ of the Derwent was also undertaken
(Greenough, 1967).

Marshall Bros. have exploited Great Hake by shallow opencast
workings and on Mr. dorrocks'! ground, both sbove and below the lLower Lava.
Abové the lava, 50 £t. wide low-grade replacenents have been opencast in

dolomite faulied and fractured agsinst the main vein. There may be further
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gimilaxn deposils here. TIrom the oulterop of the lava to the eastern

boundary of Fre. Horrocks' ground, opencuts in the vein have been worked.

Towards the east cf this section, there is some potentisl for deépsr
drag-line work but the fluorite is very varisbly diluted by colummar
calcite which may reach almost 100% as seen in Masson and Rutland Csverns
sections of Great Rake. Below the Lower Lava, shallow open-pitting has
been carried oul snd fines from the dregsing-plant have been fed into and
apparently filled the Low Mine Shaft and workings. At A, an openculb
shows 6-8 It. of good sugary spar on its floor between clean silicified
limestone walls. But at B, only 200 feet away, on apparently the same

vein, a short adit, now shout 20 ft. long, shows intense flucrite veinlets
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ilicified breccia, perhaps reaching %0% CaF? over a width of 10 feet.
Ulearly the vein is very variable in tightness and content., At C the
vein appears to "bottom" on a toadstone,; which may be the top of the
Bongall $ill, in which case, the latter is probably feulted dovn Lo the
south on the vein st this point. The various exposuvez noted above 2lso
show many thin clay wayboards. In the absence of a slope section of Low
Mine, there is no way of knowing how far the bottom of these pits are
above the top of open ow slime~Tilled stopes! Their potential for drmg-
line open-cutting, thevefore, cannot be assessed.

Fxsud took an ophbion on Mr. Horrocks' area in 1971l. They appear
to have had an agreement with Laporte on the Hopping Pipe ground as wall.,
A series of inclined bore-~holes {nos. 8, 10 and 11) were drilled into
Great Rake with an object of proving reserves both below Low Mine stopes
and to the east under ths Lower Lava. The intersectlong shown as xx's on
our sechion have agsumed a vertical vein and 45% inclinations and arve based
on the offset from the vein (the inclinations may have wéen steeper). As
far as ve kmow, no significant fluworite was found. Without a careful
examination of the full cores and logs, we cannot be cerﬁaim, Igneous

horizonsg such as tuffs in the btop of the Hopton Wood Limestove, prove bo



e more frequent than expected from the opencuts and borehole no. 11,
began in a previously unrecorded outcrop of delerite. Wo major igreous
beds were met in depth in no. 11, suggesting that the Bonsall Sill dies
out or steps down to the east. Boreholes no. 6, was a preliminary
vertical borehole to prove strabta. Nos. 12 and 13 were probably not sunk

dve Lo jamming of the rods in silica wrock below the Tower Lava in hole

no. 102, which was not completed.

b)  Coslpit Rake

To the south of and parallel to Great Rake (at least in M.
Horrocks! area) is Coalpit Rake, which has been worked for lead by +
"old man" above the Lower Lava, especially at Devonshire Cavern, wheve
gugociated replacements ccour. In 1952, the vein was tried from Riber
Mine above the Upper Tava. In Mc. Horrocks' ground, pawsllel to and north
cf Coalpit Rake and extending below snd to the west of the outeron of the
Lover Lave, zre a whole series of minor fanlit-veins (best seen east of
W, Horrocks' ground). All ‘these carry fluorite in doldmitised limestone,
The larger ones close to Coalpii Rake, between the upper entrance of
Devenshire Cavern end Ember Fram, have been deeply open~pitted by
Marshall Brothers., Any fubture fivorspar production here is likely to be
low grade. It is possible that low-grade flats and/or fluoritized
dolomite might exist on the Lower Lava below the flats seen in Devonshire

Cavern. Boreholes 1, 3 and T moy yield useful data but are too widely
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gspaced to be considered as sufficient investigation of this problem. (
do not know whether these boreholes sre vertical or inclined),

(e,

)] Hopoing Pive -~ Gneedwell Mine - Howval Mine

These workings of which there is mo accurate printed survey (s=e
below) lie to the north of a northwest minor fault, This throws down some
tens of feet southwest but its continustions outside the workings arve not

proved. In the 1940s, Hopton tining Company drove an incline below the
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0ld Hopping Dipe to prove a flat on the toadstone but the venture was
abandoned because of water. In ths 19508, Derbyshire Stone drove a
series of adits along and parallel to the Speedwell PFault, proving a
modervate size, low-grade flak, about five to ten feet thick, which was
extracted by pillar and stall methods. A series of trial adits were
driven at the noxrthern end of the sdjacent inlier of Lower Lava, proving
analogous but smaller flats on the toadsbone. Ail these workings are now
highly wnstable, some being under ox adjacent to occupied houses in
Upperwood. The area is now owned by Laporte. Boreholes 2 and 4 seem to
have been designed to prove logical continuvations but single bores are
uselesg in sﬁch circumstances. The workings appear to have stopped at
the edge of the Derbyshire Stone area; A few cross~culs and adits extend
into the downthrown side of the fault but it is not clear whether these
are out of the fault zone or into the continugtion of the flat. Sand-
filled natural cavities and "old man's workings" above and in the flat,
add o the problems of this mine. A thorough sampling programme and
uwnderground geological survéy is necessary to examine the grade c¢f the
flat and to determine the throw on the Speedwell Fault. The possible
position of contimuations of the flat may then be determined, either by
further cross-cuts or boreholes. Bowveholes 1 and 3 were presumably
designed to prove s flat on a similar horizon. There ig a possibility of
flats below the Upper Lava. Boreholes 4 and 5 may yield information on
‘this, but a thorough ﬁrogramme of trenching, both at the base of the Upper
Lava and top of the Lower Lava, would be useful as part of a pre-borshole
and cross-out programme. The ground which has been so fer worked lies
within Laporte's erea and clsarly it would be difficult to examineg the

ground hexe without access rights or purchase.

d) Vaoping Mine » Cumberland Cavern

This worked a flal on the Lowver Lava north of 2n east-west fauls

throwing down fifty feet north of the rxiver - Moletrap Vein. This was



stoped for fluorite for a length of 800 f£1., to a height of 30 ft., and
a width of 15 £t. The throw in the mine is much less and the vein has
‘not been traced beyond the western end of these stopes. The flat was
formerly worked by the Hopton Mining Compeny, by pillar and stall with
the workings about five to ten feet high. A series of parallel vein-
fanlts were worked near and to the soubth of the western end of the main
Moletrap vein stope. A cross-cut was driven southwest slightly inclined
by Benks and Berton in the 19508, from a position close to ﬁhe entrance of
Vapping Mine but these veins here, vere only thin stringers. At the bottom
of an incline, a sump vas sunk bul it apparently feiled to find any
continvation of the flat. The flat is not known to the southwest of the
faults in the main mine.

Prospects lie: g'. in lookimg for a contvinuvation of the Moliestrap

Vein westwards; b'. driving under Cumberland Cavern in ‘the flat {which

was nob worked here as the Csvern above was then a touvish cave), and

examining the southeast end of the Speedwell Fault; ¢f. attempting to
prove the flat southweslt of the Moletrap Vein. The entrance series to

o
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Viapping Mine lies outside Mr. Horrocks' ground, possibly in Hopbon Mining
Conmpany ground.
e)  Masson Flet .

The area overlies a small part of Masson Flal, a section until
recently used as a show-cave. Much of the high-grade ore hag been
extracted by hand methods in the early 1900s, Until recently the ground
to the northweét has been worked by lMr. FPearson, on contract and/or lsase.
An abortive incline was driven approximately as shown on the largs-scale
plan. Without this further area there is no possibility of working the

flat which lies at a depth of 80120 feet. However, with this extre ground,

Laporte might be prevented from extending their holdings down dip from
the top of the hill. They clesrly have the shallower and some of the

higher grade sections of the flat. Whether Pesrson's section iz of



sufficient grade or size for open~cast working through such a 'bhickﬁéss
of rock, is unknown to us. Undergrouvad mining would be very difficult
because of the instability of old workings which honeycomb the flatb.
Some underground percussive drilling in the floors and walls of the old
wox kLnW; would be useful.
£) Pongall Fault

Although we have slready weported on the geneval possibilities of
the Bonsall Fault Zone, it 1i adjacent to M. Horrocks' ground and it

ig worth noting that it ie within this area, west of Fitchmastic Guarm

that Deepwood~Aciin have made their receat digcoveries. An exbeasive

prograume of trenching has produced many shows of fluorite. Whether this
of major regerves

Justifies their vecent mmmmcemean, is an open guestion. However a

follow-up drilling programme (of which no ammouncement has been mede) has

been carried out., A small trial-pit b T'., is yielding an excellent

mality sugar fluorspar. Minaw-adits from Clalbferway (Brogiale Sough)

and the Via Gellia (Ball Fye Mine) pass under this and adjiscent sreas.

Brogdale workings show small pipes of fluoxite 200 ft. below Deepwoods pil
at T'., but the major faults expected have not yet been recognised. ian
0ld cross-cut - Fountrabby Level in Ball Eye, on the Lower Lava
apparently also fails to intersect +these faults and higherw

weorkings from the Hermitage which also show minor fluorspar pipes are

similarly not affected by the faulis. A great deal of further underground

work is needed here.

Overall 00‘1011‘,:3_ ong on Mr, Horrocks! Ground

significant though not major reserves of
fluorite exist on Mr., Horrocks'! holdings, These flat deposits are Likely
to be paichy and of low to medium grade and only of mcderate tonnage. In

general,, wa feel that open pit extraction would be most sultable for this

44



type of deposit except that here there is the problem of the overlying
Upper Toadstone, housing and the overall thickness of superimposed strata.
Underground mining would be expensive in welation Lo the grade of these
deposits. In the case of both the previously worked localities and

their possible continuation, agreements with other owners will be

NECesSALY o

Veins

¥

VWe cannot judge the Low Mine potential without accesg to the full
logs of Exsud cores and some knowledge, prefersbly to sections of the .
19308 stopes; The vein is not as promising as its continuity and
surface exposures suggest. Moletrap Vein - a western continuation of
this vein should be sought for in the west end of Wapping Mine. Bettor

prospecte, however, lie on the same vein, outside the area east of the

Devwent, ai Bullestree.

Environment snd Flanning Problems

Fxgad had a great deal of uwnwelcome adverse publicily concerning

¢ir drilling programme. Matlock Urban District Council are opposed to
extraction. Bonsali residents complain of lorry traffic through the
village. At Matlock Bath, many locals are worried by the possibility of
landslip induced by mining on the steep ground northeast of the Hopping-
Specdwell Fault. Natural slips occur here already as dolomite slides

over the clayey upper surface of the Lower Laval
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FURTHER B

ORT 0N MR, FORROCKS' GROUND, MASSON HILL, MATLOCK, TNCLUDING

ORT ON W LOGS OF i BORBHOLES ,  JANUALY, 1974

of contimuing work on Great Rake, including the
disavpointing results of "Oxsud's" inclined boreholes are described

hevein, The vein can be ghown to change from fluowrite to caleite with

Aeptite that a further programme of five inclined
horeholes, to complete the wnfinished "Ixsud" programme, is necessacy to
eptablish the overall depth and eaptward extent of fluorite cast of the
oid Low Mine workings below the Lower Lava.
It is suggested that an exploratory incline be drdven to intersect
the base of srdoxamine the Low Ime vorkings., This should be continued
as elthsr a level ox incline further to the east, dependent on tha

v,

gramme, The veln above the

epegulls of the boreh

le po

&5 the Low Mine, could be worcked by a com

Thig section is the most promisi

present information.

Above the Lower Lava, open~pitting on Geealb Take, could reach g

of the Lower Leva) st the easgt ond

maxinum depth of 100

of the propesriv, the o dependent on the width and grade
brog Y ] &

of the vein as well ag the stapility of the walls,
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flet on the south . -gide of Great

above the Lowexr Lava,

further east below clay wayhosxds and 2 thin cover of dolowmite, thus

vaying for wall-roclk rem the nain vein and hence the

possibility of deeper open-pitiing on Greabt Rake.

NExsud's? vertical boreholes were also disappeinting mainly because

they wers poa 5, howaver, proved low grads but

of the Wappi Flat. Hopping Fipe

‘__-

iz considered to be an impractical proposition becsuse of the proximity

2
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of housing.

Sone general comments on the localisstion of flats in relation to
geology and the futility of attempting to assess or prove a flalb
continuatién with single "wild" boreholes are enphasised.

It is concluded that Wapping ¥lal mineralisation and potential
extensions would be best explored by an adit‘driven northeast from
Pitclmastic's Quarry. The possibility of some jﬁint exploration arrangement
for both Pitchmastic's fluorite deposits on the Fonsall Fault and the
adjacent Mx. Horrocks' ground is discussed,.

4

In view of the difficulties belng experienced at Pitchmas

Quarry, we feel that it will become uneconomic and it could then de
worthwhile acquiring the quarry, both as a site for exploratory adits
into the Bongell Fault end adjsacent flats as well as to provide access

to IMe, Horrocks' ground. The quarry mights serve ag a site for primary
processing of preduction from MMr, Horrocks'! ground and ss a dump for the
Ary fines likely to be produced in the fuiture at the Hopton Flant.

Since our first report on this arvea, work hag been continued both
on the surface snd underground and we have recently acquired the logs of

the "Bxsud" borehcles. We have also had useful discugsions with A.

1]

Marshall on the extent of the ILow Mine workings and the problems which
lead to the abendorment of that mine. Whilst the new information suppoxrts
our previous conclusions, several modifications of detail sre required.

Ve include both a copy of the "Exsud" borehole logs, R.B. Flindall's

gurvey of Hopping Pipe-SBpeedwell tline, as well as a modified gection of.

Great Rake and a plan to locate proposed further boreholes.

Revort on Verticzl Boreholesg and Fiat Revlacements

General Comments (Details of relevant workings/geology ave given on fig.9/1,2,3’@)

In the immediate vicinity of Matlock, flats are confined to the

lower part of the limestones between the Upper and Lower Matlock Lavag.




In particular, a wayboard or group of wayboards about seventy feet sbove
the Lower Lava, appears to act as a celling for replacement. Replacement

may occur in all the horizons between the Lower Lava and the waybosrds a

v

at Magson Pit but even here the main replacement is restricted to beds
0~-20 ft. above the Lower Lavae. Other favoured horizons lie in amongst
the wayboaxrd group as in Dévonshire Cavern or in the limegtones C-2C ft.
below these wayboards as in Hopping Pipe.

Our observations indicate that flats are always associated with
zones of closely spaced minor faults or joints. These develop ol points
vhere majoxr faulls are dying out: +the Wapping and Hopping Flats are good
exemples of thic. We feel that it is pointiess to sink single, cored
boreholes in the random "Exgud" manner and that it is necessaxy first to

define a suitable structure and sbratigrephic horizon before carrying

ont an intensive drilliing programme for replacements.

Mixspd" Boreholes « Wapping Mine (See Survey)

¥ach of the "Hxsud" borcholes proved traces of mineralissiion a%
the wayboard horizons, but only Borehole 5 proved significant flat
mineralisation. This appears to indicate an extension of the Yapping
replacements on the Lower Lawva 250 £t. ahead of the previous flat workings
and about 120 ft. from the closest worxkings in the mine. Two tc three
metres of mineralised ground was intersected, probably low grade celeltie
fiuoritised dolomite and limestone. We again emphasize the need for a

thorough sampling of this mine, followed up by either cross-—cubiing

northwest from the old workings, if the sampling wesulis justify the cost
of clsaring access through the old workings, or altermatively, the
Wapping Flat extensions could be explored by a northeast cross-cut,

1500 ft. long, from Pitchmestic's Quarry. This would pass through and

prove at depth, the highly minevalised Bonsall Fault., This labtter

proposal is preferved if some arrangement can be made with Pitchmastic Ltd,

e
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In Vapping Mine itself, there is no prospect of vein stoping on the scale
PpPring H S P

of the entrance series on the Moletrap V

as the vein breaks up into
muitiple faults which have in the past been svoped on a small scale
P

o,

towards the position of Borehole 5. (See survey of Wapping Mine atiached.)

M sod! Boreholes -~ Hopping Pipe (See survey)

Tnvestigations here show that the main Speedwell Cross Vein is
dying out and bresking up to the northwest. This is confirmed by
Wixsud 's" boreholes. The vein runs on about 5000 rathexr than 3200 as shown
by the Geological Suxvey. Their northwest fanli sxtension appears to be on
the line of the southeast Hopping Pipe. Porehole 2 was too far off this
alignment to prove extensions. The main vein, Speedwell Cross Rake, is
dying out and becomes calcitic to the northwest within the mine. The ’
main possibilities seem to be in exploring the ground along the
northwest projection of the southeast Hopping Fipe. Judging from the
minefalisation in the northeast dedft under Cumberland Cavern; the
Hopping Flat will extend on the downthrow side (smounthwest) of the Speedwell
Cross Reke - but this ares is alse overlain by housing.

The difficvlties of housing over the old mine preclude any
pogsibility of extending it from within and access for lorries is

probably impossible. The only possibility of working seems to lie in

extending the proposed drift from Pitchmastic's Quarry. However, this
will still involve blasting very close to occupied housing and on the
whole we feel that planning permission would be unlikely. The cross—cul

would be in any case long and expensive,

Devonshire Cavern - Coalvpit Rake

We have not yet received the full log of Borehole 7 on Coalpit ”

zke and will send & short note when we receive this log.




Report on Inclined Boreboles into Great Rake

hall's Ovenceglbs above the TLower I

The replacements south of Graal Rake and lying on the lLower Lava
ccour beloﬁ the wayboard group described in the section on flats., It
geems probable thatl similax deposits might extend further esst, close to
and parallel to Great Reke but under a thin dolomite cover., However,
vertical Borehole 6, 100 fto.south of the vein, encountered no
mineralisation. The replacements are associated with minor splay-faults
branching from the main vein, Inclined Forehole 10, appears Lo have
joammed up in silica rock associated with these fractures but below the
Lower Lava.

Great Rake, at the esstern end in Mr. Horrocks' ground, hag about
100 ft. of mineralised ground above the Lower Lava. Marshall has
extracted the vein down to the Lower Lava only in the largest and mogt
westerly pite In conversation; he claimed to have descended an old shaft
on Grsal Reke, si the extreme sast end of the property, for 920 f£i., in
fluorite. As we noted previously, the vein which is here generally 4-6
4. wide, has a variable calcite : fluorvite ratio ~ evident in Marshall's
disconnected workings} This section of vein is suitable for opencast by
dragiine. The possible marginal xreplacements noted above may allow

deeper open~pitting by "subsidising' the wemoval of wall rock.

ivgud! Inclined Boreholes into Great Rske

"Exgud 's" inclined borehole ?rogramme was not vexy successful -
only two holes - & and 11, reached the vein which was almost exclusively
caleite in each case. Borehole 10 jammed up in silicé rock.

We have plotted the intersections with strata and the veln, onto a
revised section along the CGreai Rake {Figure 9/1). Also, according to
Hr, Mawrshall, Low Ming stopes were worked only 15 yds. west and 30 yds.

east of the shaft. Low Mine Shaft appears to have been 200--220 f£4. deen,

&



where it bottomed on toadstone., Toadstone outerops in a corresponding
position in workings about 700 ft. wesh of the old dressing plant at
about 850 A.0.D., (where minor excavations were carried out vecently).
Borehole 11 failed to prove toadstone at a covresponding position a
Little east of Low Mine, nor did 1t prove extensions of the Bonsgall Sill,
(dolerite) which mist also die out to the east. On the other hand,

:
according to Mr. Marshall, the 140 £t. and 172 ft. levels of Low Mine,
ran into toadstone in the vein, 30 yards east of the shaft and the
difficulty of helding this was a prinoipal factor in closing the mine,

It would sppear from these factors as well ag the outcrop of the
vein, (see previous report), that it would be worthwhile to drive an
exploratory incline from about 875 ft. A.0.D. (the site of the present
ghort drift) inclined 10«150 east towards the Low Mine workings and to
atope out and opencast this sector of the vein. Great care will be
naedéd adjecent to Low Mine, as the workings may be filled with poowly
congolidated slimes and it might hence be best tc drive in the wall vock,
although this is silicified limestone and would be expencive.

¥egt of Low Mine, the data on the vein is not sufficient and we
suggent that a programme of five inclined boreholes be sunk; According to
Mr. Marshall, and this is supporbed by Borehole 11 (which proved the vein

_to be caleite 100 metres below lLow Mine Stopes), the vein changes sharply.

from fluorite to valcite on the Flcor of the Low Mine stopes. The
it

programme of boxeholes ie designed to £ix the position of this fluorite-

calcite interface sast of lLow Mine and should be drilled before the

proposed ineline is carwried into this area.

Proposed Programue of Cored Porsholes

It is important that the boreholes be cored in the limestone strata,
ag thig will allow an accurate assessment of the amount of igneous

naterial dn the succession below the Lower Lava. This igneous rock is



Likely to affect vein widths, breccia plus clay content of the
mineralisation and stability of the wall rocks. It is nol necessary to
core in the Mstlock Lower lLava. The inclined "Exsud! Boreholes 8 and 11
proved‘unexpected igneous horizons below the Lower lLava. It is important
that an accurate knowledge of the position of intersection of borehole
and the véin is obtained, therefore inclination of the hole should be

accurately recorded at intewvals by dipmeter.

Details of Boreholes

Position SK28425863 . Altitude ¢1000 ft. (523m°) Tength ¢B0m.
Divection 1700 Inclination 4503o Objective - check calcite/
AL Cored fluorite content of Great Rake at 50 m. below

the Lower Lave and examine Ffor minor veins
nerth of Great Rake.

Hoxehole B

. s ! - s Og
Pogsition as A Altitude as A, Length 130m. Inclination 65 S,
Direction as A Objective - check caleite/fluorite content of
A1l Cored Great Hske at 100m. below the Lower lava.

Position SK28645870 Altitude ¢3100 £t. (355m.) Length 200m.
Direction 1650 Inclingtion 6503. Objective — check calcite/

fluorite content of vein 90m. below the Lower
Corad from 70 metres Lavey,.

N, B, Borehole 8 intersected the vein at 3%5m. below the Lower Lava.

Poes
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Position SK28805874 Altitude 1090 ft. (352m.) Length 250m.

Direction 180° Incltination 7OOS0 Objective - ewamine the
ralcite/fluorite oon#ent of Gréat Rake 80
metres below the Lower Lava.

Cored from O to top of Lowef Lava.

Cored from 90m. to 250m.

Joxechole B

Position as D Altitude as D. Length 180m. Inclination 6078,

Direction 180° Objective ~ examine the oalcite/fluorite content
of Great Reke 20~3%0m, below the lLower lava.

Cored from 90m.

The five boreholes should determine the value of driving an
exploratory adit east of the bottom of the Low Mine workings.

The main ﬁnknown area remaining aflter this programme would be west
of Low Mine -~ below the level of the Low Mine stopes and the proposed
incline, Here the vein will be affected by the presence of the edge of
the Ponsall 3ill. A vertical cored borehole on the site of the proposad

"Exsud' Borehole 12 would be useful in this context, the depth teing

sboul 100m. in order {to assess the eastern exbtent of the sill.

Other factors affecting the vein content

Three further factors not readily assessible until the ground is
blocked out, nust be considered. Firslly, the various igneous horizons
proved by the "Eusud" Boreholes in the limestones below the Lower Lava,
will mean that certain parts of the vein have a high clay content.
Secondly, these igneousg horizons will affeclt the stability of the wall
rock during stoping operations and, as this is silica wock, ore dilution

will cccur, Thixdly, the "tight" parts of the vein are likely +to be
J 3 > p y

w

ilics rock breccia with fluorite stringers again leading to dilution.



The problems of wall rock slippage on clay horizons ave well illustrated

in the surface opencasts!

Sonclusiong
Whilst there may be a gignificant body of fiuorite ore on Great
Rake below the LowerbLava, only that part of the vein west of the eastern
end of the old Yow Mine stopes, can be gaid to bhe in any way known, Evén
Foadstone
this botloms on av degteowsiadaieon at a depth of about 200 f£t. at low
Mine., The vein éan be shown to change from fluorite to calcite with
depth and it is necessary to prove the position of this change east of
Low Mine, bhefore the potential cf the vein can be assessed. A
programme of five inclimed boreholes is outlined to test this problem.
The new plan of Hopping Pipe shows thabt whilst this mine has not
been fully worked oub, the position of housing over and adjacent to the
workings and the lack of access precivdes further development from within
the old worlkings.
Forther potential in Wapping Flal is on the basis of a borehole
intersection ahea@ of the workings. A proper sampling programme of the
_ present Tsces is necessary bafore the cost of making some trial crosscuts
and. clearing access through the old workings (including seversl major
falls) can be justified. Preferably a drift might be driven northeast
from Pitchmastic's Quarry proving both the extension of the flat and the
Bonsall Fauvlt in depth. This could be extended to the Hopping Pive ares,
but we cdoubtv if planning permission will be granted because of the
proximity of housing.
Ve believe that in the near future, the Ball Eye Limestone Quarry
(?itckmastio‘s) will become uneconomic - reserves are low - (if planning
rvestrictions are not lifted) and considerable difficulty is being
exp&rienoed in dressing due to high igneous clay content of the feed.

This quaxry and land includes promising wmineralised ground, as well as

=
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being close to the Rocharch ground explored by "Acmin”. It is well

situated to pub exploratory drives into the Bonsall Fault Zone,

Eye Flat and the probable extensions of Wapping Flat. The quarry site
could be utilised for primary processing of production from Mr. Horrocks®
ground or for the dry fine waste which is, in the future, to be

produced at Hopton. If would also allow access into Mr. Horrocks!
ground, direct from the mein "Via Gellia" road, avoiding housing and this
could help extensively the various problems of planning permission
involved with exploitation of Mr. Horrocks' ground. In the short term,
some arvangements to drive a cross-—cut from some disused part of th
quarry, to jeintly ewplore for fluorite, both in Pitchmastic's and Mn.

Horrocks' ground, might usefully be made!
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REPORT 10

REPORT ON PROPOSED INCLINE INTO GREAT RAKIE AT TOW MINE BONSALL. MARCH, 1974

The dip of strata on Great Rake west and east of Low Mine is 150 to
the east. The effect of a possible minor anticline in the toadstone clay
close to the site of the proposed incline mouth is considered, and it is
concluded that a few shallow txrial pits in the oxrder of 10~20 feet deep
could define the position of the toadstone clay., Two possible altitudes
for starting an incline at 888 and 923 ft. A.0.D. are located on the plan

and sections.

There is no suitable site for a level to be driven into Low Mine
from the ground at the west end of the property because of the presence
of toadstones. It is concluded than an incline at 150 to the east is the
most sultable for a drive passing close below Low Mine stopes. These
should be examined and cleared if necessary by a level driven east to
the toadstone (Lower Lava) and this sector brought into early production
if suitable. But these old workings and the shaft could be filled with
dangerously unstable slimes. This level, if combined with sumps, should '
check the position of the fluorite~calcite interface described in our
previous report.

The Great Rake is divided into three sectors by changes of about
10° in strike. It is therefore not possible to drive a straight incline

in the vein. Five alternatives are discussed and outlined on the plan.

1) Driving a "crooked" incline in the vein.
Advantages - early production in soft ground.
Disadvantages - expensive support problems.

-  haulage problems in driving.

2) Driving a similar incline parallel to the vein

Advantages - stronger roof conditions are predictable, and old

man's workings will be avoided.
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- Disadvantages -~ hard driving in silica wall rock.
~ need for parallel development drives and cross-—

cuts for production and further haulage problems.

3) Driving a straight incline well off the vein
Advantages ~ avoildance of silica alteration and "old man"
workings,
Disadvantages -~ need for long cross-cuts and developments.
4) Driving a straight incline on the average strike of the vein
Advantages =~ incline remains close to proposed workings but

much not in weak vein; haulage problems minimised.

Disadvantages - hard rock drives in silica rock needed from place
to place., Bupport problems in parts in vein.

5) Driving a straight incline part in wagll rock and part in the

Jlongest straight stretch of vein

Obviously a subtle combination of the various factors mentioned

abovea

These factors affect the position on plan of the incline bubt not
the altitude of the mouth nor the inclination. We favour proposals four
or five,

The incline should be carried down at the same time as examining
Low Mine from the level, Once a further 200 vertical feet of ground are
proved by the incline two vertical boreholes should be sunk to prove the
Bonsall Sill west of Low Mine. Westerly levels can then be designed to
hit the gill front or explore the ground beneath., Hasterly levels to the
Lower Lava can be put out at suitable intervals. The water table is
expected to lie from 350~300 feet A.0.D. Pumping below this may affect
the Matlock Bath thermal springs. We suggest therefore that a 400 A.0,D.
level east and west should be at leaslt the temporary bottom level of the

mine.
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Given a suitable alignment this would allow bypass of the Matlock
UDC ground to below the Masson Flat., A rise through the toadstone
(e300 ft.) could allow production from the flat and from the limited
height (100 feet) and length of Great Rake above the Lower Lava., This
proposition is not practical unless the Sugden-Pearson property to the
north on Masson Flat towards Laporte's Masson open pit is acquired. Flat
production in the "old man" is low grade and expensive,

Alignments at the east end of the ground should be such as to
allow bypass of Matlock UDC ground should any property at Riber be
acquired.

Several minor veins defined on the plan parallel Great Rake,

Those should be regularly tested by cross—cuts. A 600 £t. long southeast
crogs~cut should be considered when the incline reaches 700~600 feet
A.0,D. to test Coal Pit Rake below the Lower Lava, This could be inclined
with the bedding. There are several smaller veins in between which might
expand or coalesce with depth.

We require Exsud BH 7 log and the Acmin logs to assess this cross-
cut venture properly.

Details of the proposed incline are given on section figure 10/1.

A plan of the area is given in figure 9/2.
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REFORT 11

GEOLOGICAL REPORT ON TWO ARWAS OF LAND ON BONSALL MOOR. 8th MAY, 1974

The area is crossed by the east-west Bonsall Fault south of Moor
Farm., To the north the limestones are in the Hoplton Wood Group and lie
below the L&wer Matlock Lava. These limestones include the Winster Moor
Farm lava, dipping at 20° northwardso The latter is an effective base for
extraction. The rocks are folded by the west end of the east-west
"Matlock Anticline.

A swarm of north-west minor veins cross this part of the avea.
VWhere they are in dolomitized limestone they form a calcitic fluorite
replacement which has been worked in two shallow pits. Both these pits and
other unworked dolomitized zones have some potential for small scale low
grade open pitting., The Winster Moor Fram lava lies only 30-50 f£t. below
these pits. . A strong E-W vein (01d Dean) should also be sampled, though
much of its course appears to be within the lava, and clay and silica
dilution may be a problem.

The Bonsall Fault throws strata down several hundred feet to the
gouth. In view of the old fluorite working 300 yards west of Moor Farm,
(see Report October 1972) and thellarge pits at Blakelow Lane % mile to
the east it is likely that the Bonsall Pault is significantly mineralized
in this area. Tlats may be developed below the "Lower Lava" immediately
north of the fault and perhaps also in association with the 0ld Eye vein,
Drilling or open pitting would be needed to prove fhis,

South of the fault the strata are in the Matlock Limestones with
the Lower Lava at about 150 ft. depth. There is no outcrop, up to 25 ft.
of superficial deposits being present but it seems possible that a "stock
work" similar to the southern area is developed. Only one east-west vein
is known and this should be sgampled 200 yds. south of Méor Farm., Some

open trenching through the superficial deposits will be needed.
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The small detached area southwest of the main one lies at the
vestern end of Abbott's Whitelow Rake which is breaking up to the west
here, Some potential for small scale dragline work is present. Whitelow
Rake in Abbott's ground to the east is a very strong vein with up to 10
ft. of clean sugary fluorspar. A trial shaft, 50 feet deep, was recently
timbered up, and trenches in the floor of the open cut to the east look
promising. The vein is said to be the western extension of Great Rake at

Bonsall, but it camnot be followed through directly, on present evidence.

Southern Aves

The area lies in the Matlock limestones which are here relatively
flat-lying. Over most of the area the lLower Lava lies over 150 ft. below
the surface, which must be just below the horizon of the Upper Lava (or
equivalent wayboards).

The area has been worked by shallow open cuts for fluorite in the
19508 -~ 1960s especially in the eastern half. This part is crossed by an
intense "stockwork!" of small veins each only a few feet wide. Some
however are stronger and more continuous and it is these which have
yielded most fluorite. The veins carry much baryte with the fluorite.
Several of these larger veins are probably minor faults and this supports
Dunham's contention that there might be a flal developed extensively on
the Lower Lava at depths up to 150 ft. It is however probable, from our
work on Masson etc. (see previous reports) that flat development would be
restricted to strips of limestone adjacent to the postulated minor faulbs.

It seems likely that the almost "veinless" western half of the area
is also crossed by a similar "gtockwork" bub the "old man" has not explored
here because of a thick cover of superficial deposits. Most of the
previously worked veins could probably be opencast deeper by shallow
dragline as could the postulated new ones. Proving of the flat would

require a sophisticated exploration programme., Below the Lower Lava adits

16
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show only calcite in Great Rake and Parson's Rake.
The southwest boundary of the area in Hollow Church Way follows
a branch of the major Gulf Fault. The content of this fault is unknown

between Grange Mill and Wirkswoxrth.

General
These areas should be viewed as part of an intention to acquire
the whole of Bonsall Moor rights as a conveniently close potential low

grade source,
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BEEPORT 12

REPORT ON Tili MOLETRAP VEIN AND THE BULLESTRER MINE PROSPECT. 21lst MAY 1974

Summazy

The Moletrap vein and its extension is one of the major fault-veins
of the orefield., Above the Lower lLava, it carries fluorite, from the Gulf
Fault in the west, to the eagstern end of the old workings from Moletrap
Shafts; a distance of 3% miles. Below the lava the vein appears to be
caleite, at least at its western end. The vein may be traced for a further
1% miles east of the probable workings from Moletrap Shaft, as a fault in
the Millstone Grit.

For the Moletrap-Bullestree Prospect we have considered only that
part of the vein east of Willersley Lane as viable from the point of view
of planning permission; which leaves about between 100,000 ~ 400,000
metric tons untouchable between the lane and the River Derwent.

East of the lame about 250,000 -~ 1,000,000 m. tons of fluorite is
likely to be present in the "old man's" deads, if a vein width of 10 ft.
is maintained. A content of 330,000 - 660,000 m, tons of fluorite is
likely below and east of the "old man's'" workings to Lea Brook, if the
content of the vein is fluorite and the width persists. Both these
calculations apply to the ground above the Lower Lava. They are subject
to revision dependent on the behaviour of the Upper Lava to the east of
the Derwent valley, where it is only 30 ft. thick., In calculating the

‘tonnages of the "old man's'" deads we have assumed the maximum possible
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extent of the "old man's" workings, as shown on the section. Our information

on workings is limited to that on the Geological Survey Map.

We have no information on the content of the vein below the Lower
Lava (it could be calcite) nor do we know the thickness of the lava
accurately - 60 to 150 feet is likely., As far as we know no workings
penetrate this lava east of the Derwent but the possibility should not be
discounted west of New Bullestree Shaft, which could give water problems.

Prospects could be tried by cross-cuts north and south of the main




vein. The exploration and development of the mine is very dependent on
planning permission. Two factors to be considered are visibility and
traffic problems. It may be possible to separate the exploration and
production requirements, however. From the point of view of vigibility
the wooded New Bullestree Mine Yard is preferred as a production site.
However, exploration will be most rapidly carried out by a temporary
head gear and pumps at Moletrap Shaft, providing the shaft is stable and
not jammed with old timber and rock. We emphasize the need for very
careful examination of the old workings with some small scale clearance
oxr bypass drives, so that strata, veins and water flows can be examined
before any other work is carried out. New Bullegtree Shaft must be
plumbed from the water table, to sound for blockages, before pumps are
installed. The objective of pumping and deeper exploration should be to
establish the depth and eastern extent of the "old man's" workings by
driving or clearing a level east to the shale from the Lower Lava at the
foot of the Moletrap Shaft. These "old man" stopes should be brought into
early production. A cross—cut should be driven north 400 feet after about
1,000 feet east to prove a parallel vein, which may not have been worked
by the old man. PFurther development (on the main vein) should be either
via a gentle incline on the Lower Lava eastwards to Tea Brook and beyond
to prove the vein to the east. Alternatively the Moletrap Shaft could be
continued through the lava. Aﬁ internal drilling programme is necessary
to prove the vein in depth. Levels would then be needed, driven east back
through the Lower Lava, to the shale, east of Lea Brook. The latter
hypothetical extension is discussed in relation to the Ashover-Crich
anticlinal axis, '

Production could be carried out either by the Moletrap Shaft ox
by a 20° or 500 incline from New Bullestree Mine Yard as planning
permission dictates. An alternative site would be via a long drive on

Station Quarry Vein from Station Quarry. This is held by Tarmac who may,
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have :
however, leasedit to Laporte.

In this connection a check during exploration at Bullestree should
be made for suitable northwest or north fractures on which to drive both
the access incline from Station Quarry and to explore the sastern end
(below the shales) of all the minor east-west and northwest veins in
between, Similarly fractures and veinsg running south or southeast should
be noted for drives to the south into the projection of two east-west
branches of the Bonsall Fault, concealed by the Derwent at Willersley.

Longer term prospects to the southeast between Bullestree and

srich (Wakebridge) are discussed in an appended report.

Inquiries for information and old documents should be made locally.
We have not had time to check with the various local record offices.
Our present knowledge of the extent of workings and shafts is not
satisfactory.

The known geological and mining information is plotted on fig. 1
(section) and fig. 2 (plan)n Fig. 9/3% which shows the western end of the

vein on the 1:2500 scale.

—~
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REPORT ON THE MOLETRAP VEIN AND THE BULLESTREE MINE PROSFECT, MAY, 1974

lixtent of the Vein

The Moletrap Vein and its extensions can be traced from the Gulf
fault along Great Rake (on the south end of Bonsall Moor) eastwards, vis
Ball Bye and Wapping Mines (vhere it is disturbed by the Bonsall Fault),‘
through Bullestree and Moletrap Mines (where the vein dips below the
shales), to Lea Brook, where it is known as a fault displacing the
Ashover Sandstone. It is therefore one of the major veins of the
orefield being at least four miles long.

Above ‘the lava the vein contains fluorite, below in the Qegt it is
caleitic, whilst in the eést the content is not known. The vein is also
a fault throwing down about 60 feet to the north. At Bullestree Mine,
Willérsley Lame is a likely western boundary for extraction, from the
point of view of planning permission. To the east the vein can be traced
by old workings for ¥ mile and then as a fault in the gritstones,
indicated by the Geological Survey, for a Ffurther mile to Lea Brook. The

vein may extend further east but there is no evidence.

Widths and Content - Tonnages -~ Moletrap below the lower Lava,

On the east bank of the Derwent the vein is seen as a six to eight
foot wide rift with a wide zone of fluoritization end silicification.
Under Mr. Alsopp's home, west of Willersley lane; fluorite has been found.
At Few Bullestree IMine Founder a recent descent by A. Smith suggests
fifteen feet of fluorite. All the old dumps east of the Lane to Moletrap
Shaft show good fluorite with sphalerite, galena and calcite. An old
report says that at the east end of the Moletrap Shaft workings, the vein
was ten feet wide, geed—guedidss Tluorite with sphaierite and that the
vein was relatively dry., N.B. This report could refer to a point up to

%200 feet east of the shaft. We have no information on the vein content
A

below the Lower Lava. It covld be calcite. This would need to be proved




by an internal borehole programme.

From the evidence above thexe is little doubt of substantial
fluorite tonnages in the "old man's" deads. If the vein persists in
width and does not change to calcite down dip, then further substantial

tonnages in a virgin fluorite vein can be anticipated, above the Lower

Lava.
Length of "old man's" workings (effective) = 1235 m.
Height of "old man's" workings (effective) = 86 m,
Width of vein = 3 M.
Total volume = 319,000 m°

Volume x 3.2 x 25% to allow for tights &
voids

250,000 m. tons

Volume x %.2 x 100%

I}

1,000,000 m, tons
i.e. there could be 250,000 m. tons fluorite in the "old man's" deads,
above the level of the foot of Moletrap Shaft, as a minimum.

Length of virgin vein to Lea Brook

(effective) = 803 m,
Height of virgin vein to Les Brook = 86 m.
Width of virgin vein to Lea Brook = 3 M.
Volume of virgin vein to Lea Brook . = 370,000 m3

Volume X 3.2 x 50% to allow for tights

il

330,000 m, tons
Volume x 3.2 x 100% = 660,000 m, tons

i.e. there could be a minimum of 330,000 m. tons fluorite in the untouched

vein below and east of the "old man's" workings, as far as Lea Brook, if

the vein is in fluorite.

Bxtent of "0ld Man" Workings

Details of the old workings known to us arve given by the Geological
Survey Map and have been plotted on the section. We have applied logical
deductions to estimate the maximum possible depth and eastern extent of

the old workings from Moletrap Shaft. We have no information on the
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overall depth of this shaft but it would probably bottom on the Lower lava
at 650 feet. It is probable that the vein between Willersley Lane and the
Derwent was worked by water-whesel pumps down %o the Lower Lava. This could
cauze leakage problems from the Derwent during pumping. Hewre there may
have been an attempt to sink through the Lower Lava but we have no

evidence.

The Strata (Limitations)

The dip of the shales is caleculated for the north wall of the vein.
We only have two facts to go on ~ the approximate oulbcrop of the shale at
Willersley Farm and the depth of shale at Moletrap Shaft (300 feet). .The
rest of the section is a projection valid to X 100 feet or so at the
eastern end. The position of the outciop of the Lowéer Lava is known in
the Derwent and wounld appear by projection to correspond to the fool of
the 420 feet New Bullestree Shaft. The Upper Lava is about 30 fest ox 80
thick in the Derwent Valley but it may break up to the east, as it is
represented by a group of wayboards at Crich. This lava will affect the
design of stoping and ore dilution above the Lower Lava.

The Lower Lava is of unknown thickness; 60-150 feet could be
expected. An internal borehole programme would be required, before

sinking through was contemplated.
g

Eagtern Extent of Moletrap Vein

By projecting the average strike of the fault east of Moletrap
Shaft the intersection with the Crich--Ashover anticlinal axis can be
determined.

The Survey end their fault at Lea Brook. It could extend o the
east hidden by a tributary stream valley. The extension should be
considered hypothetical at this stage but if it were to cross the Cxrich-

Ashover anticline it conld be an intervesting, if long term prospect.




a) North of Moletrap Vein

On the cliffs on the east side of the Derwent a series of east-
west and northwest veins outcrop. They all carry fluorite. These include
Station Quarry vein which wasg drilled for Pb, Zn and fluorite by
Johannesburg Consolidated Investments in the 1950s, in comnection with
Riber Mine. The vein was worked from Station Quarry in the 50s and re~
opened last year (on a small temporary scale?) by Tarmac, who hold the
rights. These may be on lease to Laporte. The Station Quarry vein, when
projected, intersects Moletrap vein close to Moletrap Shaft. A drive
along this would check the other veins in depth. Alternatively an
incline from Station Quarry could give production access to the Moletrap
Vein asg wells if planning permission were to be refused for production
at Bullestree.

About 1000 ft. west of Moletrap Vein and 400 ft. north is a fault,
traced east for 1600 ft. and displacing the Ashover Grit 40 ft. down to the
north. This should be examined in depth in the limestone, as it may be
unworked and of greater significance at depth.

b) South of Moletrap Vein

1000 feet south of the vein is a strong east-west fault-vein
indicated ag a dashed line by the Geological Survey and branching out of
the Bonsall Fault. In between a second parallel fault has been postulated
by Gower (unpublished M.Sc. thesis, Leicester)., Both are conjectural to
varying éxteﬁts but if present could carry substaﬁtial fluorite deposits.
They should be considered in relation to long term prospects of the area
between Moletrap-Bullestree and Wekebridge, described in the accompanying
short repoxrt. .

These two veins could well be very wet, as they/;un undex

the Derwent valley for almost 1 mile. They would be best exaﬁiggﬁ/by
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driving a heading at depth on a north-south or northwest-southeast

leader or minor vein from Bullestree Mine.

Exploration Programme

The long and short term exploration/development programme is

outlined in the summary.

A) Preliminary lxploration

1) Lxamination of levels on Derwent opposite Masson Hill and Bullestree
Sough.

2) Check if the shaft by Willersley Lane is open and descend to

examine strata, vein, water.

3) Descend and check stability of New Bullestree climbing shaft -
especially for access to workings to east and west, and to determine
effects and degree of run in of New Bullestree Main Shaft (420 feet) and
check strata and vein. Establish access to a point for examining water
table during pumping between here and Willersley Lane Shaft - some clearance
or bypass may be needed.

4) Examine stability of Moletrap Shaft lining (in shale to 300 ft.) to
water table at 200 feet. Jxamine any pump way or shale gate at water
table. We do not know if this shaft pumped via a north-south cross cut

to the river, passing a shaft just above the road and 150 ft. east of the
railway bridge, or if the pumpway was along the vein to the‘west and into
the river via Bullestree Sough (level), 600 ft. west of the railway
bridge. Moletrap Shaft should be probed and plumbed to check for any
blockages by timber/rock.

B) Drainase Problems

This work should allow an initial assessment of the nature of the
vein, refine the position of the base of shales, and an assessment of the
pumping and access problems at Moletrap Shaft. Pumping below river level

will face two problems. Firstly there is the possibility of flow from




the rivef through the old workings and secondly the problem of local
damining actions due to wun ground in the old stopes. This may lead

to dangerous columns of water in old workings and shafts, especially west
of Moletrap Shaft -~ hence the suggestion of setting up access to some
voint between Néw Bulles%ree and Willersley ILene shafts, to monitor the
drainage of the o0ld workings in this sector, According to the only record
we have the Moletrap Shaft workings to the east were quite dry considering
the position, but of course at this time the older workings to the west
would be in good order.

c) Second Phase of Ixploration

a) Pumping and clearance of Moletrap Shaft, east west drives at

the base of the old man

We are not competent to judge the reiative merits of driving an
incline at 20-30 degrees east from the New Bullestree Mine Yard, or
reopening Moletrap Shaft, from the point of view of production, However,
we consider that an incline would have {o be driven in wall-rock north of
the vein, to avoid the "old man's" stopes. If the vein were to be
@ewatered via the incline, cross cuts would be frequently necessary,
fravght with problems on intersecting the water filled vein. Therefore
from the point of view of dewatering and exploration, we believe it is
necéssary to equip Moletrap Shaft for at least temporary access and for
permanent pumping. The guestion of an incline could be considered, from
the pﬁint of view of production, at a leter date. The situation would
however be different if the Moletrap Shaft is blocked with rock or old
timbers for any great depth, dependent on the difficulties of clearing,
bearing in mind that the pumps will require a working head, for cooling,
over the debris that must be cleared.

5) Equip Moletrap Shaft for access, pumping, shaft clearance, clearance
£

of old workings, driving of bypasses, and extraction of driving much to

6-700 ft. below surface, either for temporary exploration, or for




potential permament prodﬂction facilities, if planning permission allows
and you prefer shaft to an incline from New Bullestree Mine Yard.

6) Pump at shaft, bearing in mind the water problems noted above and
frequently checking the relative levels from shaft to western monitoring
point.

7 Examine old workings as reached - clearance, short bypasses,
anticipated major level at about 550 £%,. Shaft probably reaches second
major level at about 660 ft. This is likely to be the lowest working
level of the mine but hand pumped sumps could continue down about 100 £t.
to the east from place to place. »

8) lixplore east to shale by level from Lower Lava at shaft foot.
Bither clear "old man's" anticipated level and bypass falls, or drive in
. wall rock and cross-cut to vein, This level could act as a divide for
stoping between the vein above, worked by the old man, and that whiéh is
virgin ground, below and to the east. It would alsc prove the eastern
extent of the "old man’s" workings from the foot of Moletrap Shaft.

9) At the same time as 8 drive an incline west on the Lower Lava from
the shaft foot in the wall rock 1400 ft. to Willersley Lane. Beware of
water in old workings and shafts.

10) When 8) reaches 1000 f+. east of Moletrap Shaft, drive a cross-cut
north about 400 ft. to the parallel vein-fault noted above and drive east
and west as decided by content/strength of vein.

Phasing in of Production

At same point in 8), 9), 10) it should be possible to phase in
production from the ground above the opened. levels, Method of stoping
will presumably depend on the vein width and grade and how much of the
vein width has beeﬁ slit by the "old man'. Sometime before this stage it
will be necessary to decide on the relative merits of shaft and incline
production,so that éhe necessary incline or shaft capacityﬂis ready.

Note, all the above discussion depends in its details, on the
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agsumptions of the depth of Moletrap 3haft amd the eastern extent of
workings, as defined in the "Mxbtent of "0ld Man's" Woxkings" above and
on the section. The genersl princinle of an sastern and western drive
from the foot of Moletrap Shaft, at whatever depth this is, is the best
initial exploration method whatever the circumstances.

D) Third Phase of Fxploration

a) Examination of the vein below the "old wan'

It will be necessary to determine the thickness of the Lower Lava
and the natvre of the vein content below the lava by inclined drilling
from cross~cuts within the mine. A major Tactor to be assessed would be
the strength of the Lower Lava relative to sinking the Moietrap Shaft
deeper, and driving east through the lava. There would be a permanent
increase in water to be pumped. Thig could be very large when the likely
drained area is considered and could have side effeclts on the Matlock
Springs.

Yhese factors will need to be assessed, as the alternative is tq
concentrate, at least initially, on extracting the vein above the Ilower
Lava. This could be via a gentle incline east to Lea Brook, from the
shaft foot on the Lower Lava, or by a steeper incline driven at 20-—30O
from the east level, say 1500-2000 it. east of Moletrap Shaft. This
would give about 200 ft. of stopable ground below the "old man's" level,
if a level were driven east from the foobt of the incline. This assumes
that the vein is still in fluorite as work proceeds down dip. The
possibility of a change to calcite down dip camnnot be ruled out. This
work could be progressively extended deeper and further east to prove any
extension of the vein sbove the Lower Lava but east of Lea Brook. (See
secltion on eastern extent of Mo;etrap Vein above). It would perhaps
become worthwhile to consider further access by shafl or incline from Lea

Brook at gome stage.
(=]
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‘»b) . Bxamination of veins north and south of Moletrap Vein

See the notes on this above in the section "Other Veins", MNuch
more detailed geological information is required before we can give
specific recommendations for location of cross-cuts. See fthe nolte on
plamning permission beiow in relation to the veins to the noxth. The
veins to the south are considered also in a short appendeq report on the
potential of the ground between Moletrap-Bullestree Prospect and the Crich-

Wakebridge Prospect.

Long Term Bxplorstion

Torward exploration for the Moletrap vein on the Ashover to Crich

anticline is noted on the section on the eastern extent of Moletrap Vein

above,
Exploration soubheast of Molebrap-Bullestree Prospect is noted in
Repoxt 13 on the  prospects between here and Crich-Wakebridge.

We feel it is unlikely that plamning permission would be allowed

for more than a temporary headgear during exploration on Moletrap Shafi,

although there is, so far as we can see, no objection to its use as =
PLUIPVAY

New Bullestree Mine Yard is a better site so far as visibility is
concerned but shaft clearance would be slow, expensive and not give such
deep access as Moletrap Shaft. A 20 or 30 degree incline tc the east from
here would be preferred but dewatering and exploration would still need to
be via Bullestree Shaft.

Both these possibilities mean mining and vehicles close to adjacent
housing and heavy lorry traffic over Cranford Bridge and might well be
‘ strongly opposed,
A third possibility is to drive down Station Guarry Vein from

Station Quarry on a southeast direction by level/incline. This vein and.




‘quarry are owned by Tarmac but fluorite may be leased to Laporte. This
prospect is more acceptable except that traffic would be routed through
the Matlock Bath Station Car Park and through Matlock Bath on the A6.
Unfortunately, Cromford Station and Willersley Tunnel occupy the
most acceptable site for an incline! Some enguiries with British Rail

might be worthwhile.
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REPORT ON THE WAKEERTIDGE QPLION AN WHE NORTHERY PART OF THE Chich Ti

AND ADJACENT A

DERBYSHIRE, 251d. MAY, 1974

roduetion
This repoxt is based principally on a survey of the available
#
written accounts -~ only & limited amount of personal observation is

invelved.

The property is critically situated to examine four signif

prospects only parts of which lie within the option arxea., It will be
advisable to acquire exploration or mineral rights or options on the
whole of the north end of the Crich limestone inlier and the surrcunding

areas to cast and west under the shales., Cambro Quercies and Clay Cross

Co., have significant hcldings in this area. Exploration rights wad

P

optiong sheuld be acquirad for lenger term work along the
anticlinal aiisvto the north and for the full extent of the scuthwestern
Crich boundary fault snd agsociated east-west faults from Crich Village
to Bullestree Mine, I tﬁe foauits in this‘area are mineralised with

flvuorite then we balieve that there could well he very large rescrves.

For these various factors we hove extended our rveport ic cover the wvhole

of the northern part of the Crich Inlier. Fe—perbsrefereinedetb
Harehritpetpkioraremratteted—r—tvo—red-—tinentn s o

o

sopsensenss:, Mn appended ouvutline report describes the prospects beitween
Wakebridge and Bullestree Moletrap mines.

The sountheast extension of the boundary fault is overlain by
Crich village. The southern end of fha Crich inlier is apparently less
nineralised than the north., The presence of the village, thick soil,
and the nature of the outcropping limestone may mask a similar vein

network to that in the north, at depth, however.

Fluorit mlisation ig contined to the straiz above the Matlock

Lower Lava. Below this several very deep shafts passed through 500-600
*qud Mmmg sk Crich, Derbyshirgl([(xrkhqm N) Manch ester fq%socn.d‘fEnSmEé“rs, Sesstan 68769,
Chesterfield Memerr 112, (In%hl‘u\'e OT G‘eoloalca( ngenges) No &




feet of calcite in the vein. Just below the lava the veiln has a highex

galena content but this faded with depth.

The four principal prospects wholly or partially contained within
the Wakebridge Option are as follows:-

1) The Wakebridge -~ Bacchus Pipe complex - g north~-south fluorite
pipe at the west gide of the 1imeétone inliex
(wholly within the option area).

2) Great Rake ~ g major northwest to southeast fluorite vein
towards the north of the limestone inliex
(partially within the option).

3) A Postulated eagt-west veln ~ geen as a fault projecting into the
option (postulated as partislly within the
option).

4) The Southwest Boundary Fault -~ a major northwest to southeast
fault zone seen principally iﬁ the Millstone Grit
which extends towards the Bulieslree~Moletrap
Prospect (partially within the option).

Iﬁ addition a whole series of smaller fluorite veins intersect these
deposits within and outside the opfion and could be worked in conjunction.
Wakebridge~Bacchus Pipes, and Great Rake have been worked for
fluorite in the 1930s, 40s and 50s. Baryte was also produced. The extent
of the workings of this period are poorly known so that local enquiriesg
will be vital. Some plans of the far more extensive 19th Century lead
workings are known at record offices, in the Devonshire collection, and

Mr. Eric Fisher of Winster has several, We have not seen any of these.

Only with a careful assessment of this data can the potential of these

two prospects be gavged. It will be necessary to enter all the open

shafts and workings. In general at present we have only details of shaft

depths and strata. There is little or no information on the vein widths,

The workings above 250 ft. A.0.D. are drained by Ridgeway level-




(Whatstandwell or Wakebridge Sough). At present %his is inaccessible
becavse of a bricked up entrance at the foundry north of Whatstandwell
Bridge, wherg the level discharges into the Derwent. There are also
internal blockages and CO2 gas. lost of the level (except the entrance?)

lies within the option. I%-is an important and critical asset.

Outline of Exploration work required

This is work needed before any equipping of shafts or driving is

begun.

1) Further field observations, examination of the old records, verbal
contacts with miners to determine the extent of the 20th Century
fluorspar vorkings.

2) Descent and survey of all accessible workings - Great Rake,
Wakebridge 1, 2, Bacchus, Jingier-Rolley, etc.

%) Compilation of data on seétions ~ plans to determine details of
geology, which shafts o equip for exploratory drives, siting of
inclines or levels.

4) Clearance of Yhatstandwell (Wakebridge ox Ridgeway) level to assist

or extent 2) as found necessary.

Details of workings, tonnages on Great Rake and exploratory drives
on the four prospects, insofar as they can be suggested at present, are

given in the full report.

'

General Considerations

1) Strueture

The Crich Inlier is an elongate dome formed by the interseclion of
a unorth~south anticline from Ashover, and a less obvious and poorly
documented anticline running noxthwest to southeast from Matlock. This

is bordered on its southwest side by a major northwest fault, which throws

dovmn to the southwest. The northern part of the Inlier is crossed by a
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complex of fluorite~barite veins the most important of which are the
northwest to southeast Great Rake and the Wakebridge-Bacchus Pipe rumning
north to south down the western boundary of the 1imestoﬂe. There is
probably a second major east-west fault~vein, concealed by shale 1,500
feet north of the north end of the limestone outeropaccording Fo the Inshitute
o Geological Sciences 1:1GS60map.
2) Strata

Three hundred feet of limestones overlie the Matlock Lower Lava
(60-120 feet thick). In this limestone a group of wayboards about 120
feet down are probably equivalent to the Matlock Upper Lava., Below the
Iower Lava 600 feet of Hoptonwood limestones were proved in the Gloxy
and 01d End Shafts.

%) Stratisraphic Control on Mineralisation and Topography snd Soil

Gover

A glance at the Geological Survey's Map shows that the veins are
confined to the northern part of the inlier, principally to the outerop
of the Matlock Limestone. In the Cawdor Limestone the veins are not seeu
so frequently and in this conmection appear to be absent from the southern
part of the outcrop, where outcropn is largely in the Cawdor Group. Here
there are 0ld quarries which provide exposure down into the Matlock
Limestones but reveal no veins. Their area is, however, very small., A
few workings are kmown Trom old documents in the Crich Village area but
have not been located.

It can be argued that the ebsence of workings does not necessarily
indicafe an absence of veins. The southern half of the inlier is thickly
coverad by soil and boulder clay because of topography and it may be that
the lack of exposure conceals a similar complex to that in the noxth. We
have no fixed opinion, and the quarries need further examination.

4) - Details of the Four Princivel Prospects

A) Great Re

This is the main vein abt Crich., It runs northwest to southeast and




hag been worked for a length cf at least 3,000 feet. Ve have no
infofmation on the width of the vein at any point. It is said to hade
south at about 1 in 5. Above the Lower Lava the vein ié in fluorite
with barite: Balow the lava it is calcite, as proved for 600 vertical
feet at Glory and 01ld End Shafts.

The vein is drained by Ridgeway (Whatstandwell or Wekebridge)

Sough or level to 240-250 feet A,0.D., at the western end, and by Fritchley
level to 340 feel A.0.D., in thé east. Glory Mine shaft continued down
below Ridgewayllevel‘tq 60 feet A.0.D, and 01d End Mine bélow Fritchley
level to 150 feet below A.0.D. The ground either side of these workings
has been worked for galena but we have no idea of the lateral extent.

All the ground above the Ridgeway and Fritchley levels, from their
intersection with the shale %o the nonthwest and southeast has probsbly
been worked for galena.

Fluorite has been worked both by shallow opencuts and shafis along
the vein and by shallow inclines, 13vels,”and reopening deep shafts. Our
information on these deeper workings is very scanty and we are left with
the impression that large sections of the vein are untouched, i.e. that
there will still be considerable tonnages in the "old man's" deads. It
is essential that local information and old plans of these fluorite
workings be gathered together and assessed. Below are the detalls at
present available.

0ld End Shaft was reopened in the 1940s to 300 feet and a level
driven as shown on the section. The "old man" proved unstable and the
venbure was abandoned. The vein was then worked by opencuts in conjunction
with Church Rake, and a shaft 125 feet deep, 175 feet west of 014 End
prodﬁced good fluorspar in Great Rake.

Glory Mine Shaft was reopened in the 1950s for fluorspar at leaét
to the lava. We have no information on the extent of workings. At

present an incline is being driven into the western end of the Gloxry Mine
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in search of fluorspar but no significant reserves have yet been proved,
as the incline is not in the vein?

Wokebridge No., 2 shaft is on the junction of Great Rake and Wakebridge
Bacchus Pipe within the Wakebridge Option. This was worked for fluorite by
the Hopton Mining Company in the 1950s. There were levels at 540 and 450
feet A.0.D. but it is ndt clear whether Wakebridge Pipe and/or Great Rake
was worked. The principal Hopton Mining Co. work was in Wakebridge Pipe at
this time however. Below 450 feet A.0.D. the vein hag probably not been
worked for fluorite. In the early 1900s a level was driven east at Great
Rake from the surface adjacent to this shaft to prove fluorits. We have

no other details,

Poggible Reserves on Greal Rake

It must be understood that we have no information on the widih of
Greal Reke at any point. Making an assumption of 2 metres, as the minimum
economic vein width, the following toemnages could ﬁe expected, above the
Lower Lava.

1) ¥ithin the Wekebridge Option

i) Below 240 feet A.0.D. (Ridgeway level) probably unworked for

fluorite or galena.

Length (effective) = 300 m.
Height = 100 m.
Width (assumed) = 2 m

Volume = 60,000 cu m,

i

Volume x 3.2 192,000 metric tons

x 50%
for tights

96,000 metric tons

i

There could be 96,000 to 192,000 metric tons fluorspar in a
virgin vein below Ridgeway level in the Wakebridge option, assuming a 2 m.
vein, continuing across the option in the limestone above the lower Lava,

and that its content is fluorspar. The vein has not been proved more than




650 feet west of the eastern boundary of the Wakebridge Ophion,

ii) Above 240 feet £.0.D. (Rideevay level) below 450 feet A.0.D, (base

of Hopton Co's, possible workings)

This has been worked by the “old men" for galena.

Length (effective) = 150 m.

Height = 62 m. -

Width (assumed) = 2 m.

Volume = 18,400 m3

Volume x 3.2 : = 59,000 metric tons
Volume % 3.2 X 25% to = 14,750 metric tons .
allow for tights and .

voids

There could be 14,750 - 59,000 metric tons fluorspar in deads in a
3 D
vein worked for galena by the "old man" assuming & 2 metre vein and above

the Lower Lava.

iii)  Above 450 feet A,0.D. to Surface
This has been vorked for galena and may have bheen stoped by Hoplon

- Mining Co. for fluorite in the 1950s.

Length (effective) = 111 m,

Height (effective) = 77 m.

Width (assumed) = 2 m,

Volume = 17,100 m3

Volume % 3.2 = 55,000 metric tons

Volume x 3.2 x 25% to
allow for tights and
voids

It

1%,750 metric tons

There could be 13,750 ~ 55,000 metric tons fluorspar in a vein
worked for galena by the "old men" if this has not been stoped by Hopton
Mining Co., in the 1950s.

Overall tonnazes in the Great Raoke in the Wakebridge Option

96,000  to 192,000 metric tons, in a probably virgin vein west

of Wakebridge No. 2 shaft, above the Lower Lava and below Ridgeway level,




14,750 to 59,000 metric tons, in a vein worked for galena by tThe
Mold man® but not forxr fluorspar,; above Ridgeway level but below Hopton
Co. workings

13,750 to 55,000 metric tons above 450 ft. A.0.D., to surface if
this was not stoped by the Hopton Mining Co. in the 1950s. .

Npte that the vein has only been proved for 650 ft. west into the
Wakebridge Option and there may also be extensions west of the optioﬁ}

2) Ty the eagh of the Wakebridse Option

These calculations refer to ground above the lower Lava and ignore

the effects of earlier fluorspar workings. They assume & 2 metre veir.

i) To_Gloxy Shafl
Length (effective) = 197 m.
Height (effective) = 62 m.
Width (agsumed) = 2 m.
Volume = 24,400 m°
Volume x 3.2 = 78,000 matric tons
to allow for tights
end. voids x 25% = 19,500 tons

There could be 19,500 - 78,000 metric tons fluorspar in "old man's"
dexds from Wakebridge Option to Glory Shaft, assuming a 2 metre vein and
no significent stoping for fluorite from Gloxy Shaft.

ii) Gloxry Shaft -~ Old ¥nd Mine

Length (effective) = 340 m.
Height (effective) = 78 m.
Width (assumed) = 2 m.
Volume = 53,000 m3

Volume x 3.2 170,000 metric tons fluorite
x 25% = 42,250 netric tons fluorite
There covld be 42,250 - 170,000 metric tons fluorite from Glory to

0ld End Mine Shaft, in the "old man's" deads, above the Lower Lava, if
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there has been no significant stoping of fluorite from the two shafts.

iii) 014 End Mine to the shales ahove 340 ft. A.0.D, (Fritchley level)

Note the vein has apparently not been proved or worked east of a
point 450 ft. east of Old End shaft. This is surprising and it could be

that no records have been kept.

Length (effective) = 438 m,
Height (effective) = 93 m,
Width (assumed) = 2 me
Volume x %

(triengular) = 40,700 w

Volume x 3.2 130,000 metric tons

to allow for tights
and voids x 25%

1

32,500 metric tons

There could be 32,500 ~ 130,000 metric tons fluorspar in the Great
Rake in the "old man's" deads, above the Lower Lava, east of 01d ¥nd
Shaft and above Fritchley level (340 ft. A.0.D.). Part of this section
may be unworked, in which case the tonnages will be higher.

iv) Below and to the east of Pritchley level.

Here the vein has not been proved. Further large tonnages may be

present in an unworked vein.

Total Tonnage at Great Rake

This refers to fluorite above the Lower Lava, above Whatstandwell
and TFritchley soughs, in the "old man's" deads and assumes a 2 metre vein

with no significant stoping for fluorite at any point on the rake.

There would appear to be 125,000 -~ 500,000 metric tons of fluorite -

in the "old man's" deads.
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On the same assumptions, if the vein continues to the west there could

be an additional 96,000~192,000 metric tons in the Wakebridge option in
an unworked vein below Whatstandwell Sough, and also consgiderable tonnages

to the east of the 0ld End workings and below Fritchley level, assuming




the vein continues in fluorite.

Outline Method of Exploration on Great Rake

1) Descend and examine Wakebridge No. 2 shaft to determine back up
of water (if any) on Ridgeway level/Long Gate amd the stability
of shaft.

2) Descents of Glory Shaft and any other open shafts on Great Rake
to examine workings. Is 0ld End Shaft open, run or sealed?

5) Check the inclination and extent and alignment of the present
trial incline, west of Glory Shaft.

4) Search for the 1900s level east from the surface near Wakebridge
Wo. 2 shaft; open, enter and examine workings.

5) Equip Wakebridge No. 2 shaft for exploration and driving to the
west on Great Rake,

6) Decide as a method of exploration for Great Rake east of the
Wakebridge option and above the Lower Lava. By shafts, level, or
incline(s). Development drives and inclines would need to be in
the wall rock to avoid the "old man". O0ld End Shaft, if open, is

in a poor state and the Glory Shaft is also very loose.

B) Wakebridge Pipe - Bacchus Pipe

General

The pipe body runs north-northwest and north-south on the western
margin of the inlier at depths of about 250 ft. It begins at Pearson's
Venture Shaft and then runs north via Jingler or Rolley Shaft through
Bacchus Shaft, Wakebridge No. 1 Shaft, to the Great Rake at Wakebridge No.
2 Shaft, a total distance of 3000 feet. There are also links to workings
and shafts on the many minor veins intersected.

The nature of the workings and their extent is not known in detail.
The minerslization appears to be a pipe-replacement-stockwork deposit in

respect of fluorite., There is also much baryte. The workings are dry and
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lie above the Lower Lava.
Drainage

The system is drained by Ridgewey level (Whatstaﬁdwell or Wakebridge
Sough) to 240 feet 4.0.D. Thisg begins at the foundry 2000 ft. north of
Whatstandwell Bridge and forks at Jingler shaft, one branch going to
Pearson's Venture Mine and the other proceeds along the line of the pipe
to Great Rake, perhaps being driven along this as far as 01d End Mine
(the Long Gate). The level is bricked up in the foundry yard and water
issues from a pipe. There is at least one blockage between hexe and
Jingler Shaft, from quarry debris thrown down an air shaft. The level
containg 002. Ve do not know the state of the level ncrth of Jingler

Shaft (see comments under individual shafts to the north).

N

Detalls of Shafts and Workings

Pearson's Venture Shaft

This shaft lies outside the option and the site ig covered by
landslip and querwy debris. The shaft was 690 feet deep passing through
60 feet of lava below 420 feel depth. We have no further details.

Jingler or Rolley Shaft

This shaft worked the southern end of the déposit in the 1920s.
At this time the shaft was opened to 246 feel and was said to be flooded -
below. In the 18th Century this shaft was worked to 420 feet. It is
intersected by Ridgeway level (Whatstandwell or Wakebridge South) at 370

-feet dovn, It seems likely that the shaft is flooded %o the 240 foot level

although there may be some back up on the level behind run shafts. The
mine is linked to Lees Shaft on the opposite side of the road behind the
houses. In the 1920s it was worked for fluorite with some baryte. We

have no details of the workings. The shaft is sealed by a concrete slab.

Walkebridee No, 1 Shaft
The shaft is 660 feet deep =nd is 372 feet to Ridgeway South, at

about 240 ft. A.0.D. It probably passes through the Lower Lava and was




worked for galena by E.M. Wass in the 19th Century. Iiuvorspar and
barytes were worked by the Hopton Mining Co. from this shaft above the
sougit level in the 1920-30s. The workings are linked to the Bacchus Pipe
and Shafts. The shafts were descended in the last year and are in good
condition., Extensive workings were entered bubt we have no details. The
shaft is open.
Bagchus Shaft

This workéd the north-northwest Bacchus Pipe parallel to Wakebridge
Pipe. The ghaft passed through 120 feet of toadstone (%) to a depth of
450 feet. This shaft was the ladderway for Wakebridge No. 1 workings.
It is still open but the ladders are rotten. The pipe was worked for
fluorite and bharytes by Hopton Mining Co. in the 1920-30s. The shaft
is capped.

Wakebridqe No, 2 Sheft

This is on the intersection of the pipe with Great Rake, being
sunit to the Ridgeway level, The Wakebridge Pipe was worked from this
gshaft in the 1950s by the Hopton Mining Co., ILevels were driven at 168
feel and 246 feet. They worked a north-south fluorite replacement
orebody as a stockwork of northwest and northeast fractures.
Exploration

We have so little information on the mineralization and such scanty
knowledge of the workings that the first priority must be to gather as
much information locélly as vell as old plans; and visit the record offices.
Hopton Mining Co. must have records. This should be followed up by a
rigorous inspection of the old accessible workings and unbricking and
entry of Ridgeway level which lies mainly within the option. (The
entrance is in the foundry property). With the information obtained we
Acan then make specific recommendations on clearing access or exploraiqry

drives in the old workings.
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c) Jingler-Rellaey Shaft and the Southvest Boundary Pault

The southwest boundary of the Crich inlier is a m&jor northwest
to southeast fault. This throws dowm to the southwest. Tbs exacht
position and extent are not well defined., There is no information on the
fault content in the liwestone, Further surface mapping is needed to
confirm the sitﬁation defined by the dotted line on the Geological
Survey's Map.

800 feet south of Jingler Shaft the Geological Survey shows the
fault splitting into three branches, It may be_followed southeast along
the limestone boundary for.1%~mile$ from this point, To the northwest
the main branch is marked for two miles towards Bullestree-~Moletrap
Mines. These extensions are dealt with more fully in an sppended report.

The Wakebridee Option includes the fault near the point of splitting. We

consider it is very important to check the content of the fault in the
limestone at this point. There is only limited data on the depth of the
limestone here (it must be below 240 ft. 4.0.D. as Ridgawéy level ig in
shale to near Jingler Shafi). Using the figures calculated by the
Geological Survey we estimate}thqt an incline 900 ft. long at 1 in 6
from the foot of Jingler Shaft at 240 ft. 4.0.D. (Ridgeway level) should
intersect the faults in the limestone., IMuch more preliminary geclogical
worl is'necessary, possibly including strata boreholes.
If this sector of the fault were to prove significantly minewalised
above the Lower Lava thea a very major deposit might well be developed
to the northwest and southeast. The wider aspects of this are considered
in the appended reporte
Exploration
1) Descend Jingler/Rolley shaft determine back up on Ridgeway level,
2} Clesr access into Ridgeway level to 1ocgte fault smash gone in the
shales. (This will have beneficial effects in drainage and access

as far as Great Rake).
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) Decide on best position 'to drive incline' into the fault in the
limestone.
. D) The Postulated Esst-West Vein North of the Inlier

1500 feet north of the inlier, striking into the Wakebridge Option,
the Geological Survey mark an east-west fault displacing the
Millstone Grit. The portion of the fault as drawn by the Survey
should be checked by trenching. The postulated extension into the option
should be sought by trenching snd/or geochemistry. We expect the
postulated vein to lie 250 feet below the surface below the shales atb
its shallowest point and inclined diamond drilling eand some preliminary
sﬁrata boreholes will be necessary.

Alternative methods would be to drive a level/incline on the shale
limestone contact from the surface near Walkebridge No. 2 shafﬁ -~ thig
would also check the intervening ground. A similar level could be driven

north from the fool of No. 2 shaft on the Lower Lava as an alternative.

A sketch section of the likely geology is provided. #A=steihelengilraf
A foot—of st

Prospects for the Area between Crich (Makebridgq) and. Moletran (Bullestree)

Yein

The Geological Survey indicate a major nerthwest fault along the
southwest boundaiy of the Crich inlier and extending over ‘two miles to the
northwest towards Moletren Mine. Tﬁe fault ig indicated as a dashed line
-and its exact position is therefore not known. Rigorous geological
mapping is required all along its length.

If Ridgeway level (Whatstandwell or Wakebridge Sough) were to be
cleared to Jingler Shaft the fault could be located accurately by the
smash zone in the shales. 4 1 in 6 southwest incline 900 f£t., long would
check the fault in the limestone sbove the Lower Lava at a point where it

splits into three branches, within the Wakebridge Option., This should be
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driven from the foot of Jingler Shaft. (See the main Crich report for
details),

To the southeast the fault has been traced by The Survey and
approximately located. Its content could be checked at outerop (in
limestone (one wall)) by trenching, for about 1000 feet just northwest
of Crich village, if plamning permission could be obtained. To the south-
east of here it lies under the village,

To the northwest the fault runs across the syncline between Crich
and Cromford., This syncline ig crossed by a little known anticline
extending from Crich. The faullt ruus along the crest of this and
effectively forms the southwest limb, by downthrowing 200 feet to thé
gouthwest. It is paralleled to the southwest by a similar fault for one
mile, vnder the Dexwent,

Between Lea Lead Works and Moletrap the fault or its projected
line under lendslips intersects three major east-west faults vhich can
also be regaided as importaﬁt prospeots-in the concealed limestone.

Between Wakebridge and Lea Lead VWorks the limestone on the north-

.east side of the fault lies at 300 feet A.C.D. according to the Geological
Sucvey. Therefore at the Lead Works it cammot be far below the sucface,
although we believe it may be somewhat deeper then The Survey suggest.

At some stage a strata borehole will be necessary here, followed up by
inclined boreholes or an incline.

If parte or ail of this system of faults were mineralized with
fluorite in the limestone above the Lower ILava then a major deposit
would beipresent. There is also good potential for Pb-Zn to gheater
depths than fluorite.

We strongly recommend that the relevant exploration rights or
options ox purchases are made scon. Once the Wekebridge and Moletrap
work beging it will become very obvious where developments are heading

and this will adversely affect your interests.
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Sketoh outline of provosed work

1)

2)

Surface rigorous geological mapping - trenching (especially near
Crich village)¢

Clear Ridgeway level, locate fault in shales, and equip Jingler
Shaft.

Drive incline from foot of Jingler Shaft into the fault zone and
develope

Strata boreholes at Lea Lead Works,

Inclines boreholes at Lea Lead Works.

?Inclined drift into vein al Lea Lead Works.

These developments will of course be proceeding at the same Hime

as work al and from Bullestree-Moletrap Vein.

For & plan of the area refer to the Geological Survey's 6" sheet.
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The known ological oand mining information has besen plotted on

1:2500 and 1:10560 plans and section (figs. 1, 2, 3).

The stratigraphic succession consists of dari cherty limesti

L%

to %300 {t. thick underlain by ftwo toadstones with intervening white
Limestone and waknown limestones below,.

Generalised correlations of the strata have been madsé west to

Magpie lMine and north to Dirtlow Vein, bul these are very speculative.
However, an anticlinal area in the centre of the lease is apprareatiy

indicatsd. To prove this and to locate the toadstones in the centre and

west of the lease, three vertical straba boreheles are proposed ace
located on the 1:2500 plan and section (figs. 1, 3).
Tn view of the zome of fracturing parallel to the msin wein, the

ooccurreuce of toadstones with intervening white limestones in an an

clinz on the vein, and assuming the presence of flvorite at depth, it is

N

3

pogsible that there is significant replacement of the wall rock
the toadshones and perhaps in the unknown strats below. The black

linestones are not usually favourable %o replacement.

‘Relevant details of Nash's descents of the Mogshawe Shafts are

gbgtracted and his shaft names corrvected., His assays are appended and

show persistent presence of fluorite at depth, in workings or veins T
one to thirteen feet wide, The assays vary from 2,5 - 64,?% Ca}?‘zu Thelr

varialbility sugmests that they are from very small snd perhaps
¥ E

wentative samples. HMost have a high silica content. Assay

from deep workings at Wilkinson's Shaft made in the 1890s also

& narrow vein of fluorsvar at depth.

A rough calculation suggests a tonnage of 540,000 tonnes of

o

@

<




fluorspar are from Green Cowden to Kirkdale if a vein 2 metres wide and
100 metres high is assumed. There is a geed content of baryte increasing
to ‘the west and the anticlinal area magy have sulphide potential beiow the
toadstones. The eaiculation tekes no account of possible replacements in
the walls as these are speculative and unpredictable.

Pogsibilities east of Green Cowden and northwest to and including
the east end of Dirtlow Vein are discussed. It is concluded that a .
thorough programme of trenching o rock and sampling is needed. This
epplies to the fractures parallel to Mogshawe Vein also. In general all
the veins merked on the 1:10560 map (fig. 2 ) should be sampled and or
trenched with a view to removing dumps or draglining.

We conclude that the vein will be dry above 500~600 ft. A.0.D,
There is some vague evidence that a level was driven from Bakewell al 400
ft. A.0.D., to the east end of the vein, in the 1880s. Whebthav this was
merely s proposal or was not complebed is not known.

The prospect should be developed by an inclins driven at ISMBOO
east in the wall rock off the vein. When Capt. Waterhouse drove the level
from Kirkdsle in the vein, it was so loose that it was sbandoned! levels
off the incline should be designed to intersect, utilise and explore the
"old man's" workings at depth.

There are two‘alternative sites for inclines. A preferred site is
in the centre of the prospect, and the other is the Kirkdale Site in the
west, for which. planning permission already exists. In either case
trenching will be necessary to locate the portal off the vein and determine
the optimum alignment.

The relative merits and details of the {two incline sites are
diséuaaed, It is con;luded that, whilst the pre-existence of planning
permission favours the Kirkdale site, the strategic position of the central
site reletive to the more promising east end of the vein and the anticline

below the toadstones favours this latter alternative. This central site
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crossing the vein is indicated west of Middle Buddle Yard Shaft (fig.
This anticline below the toadstones should be an exploration target.
Becanse of the toadstones and uncertéinties of their pogition, three
strata boreholes between Middle Buddle Yard Shafts énd Kirkdale will be

needed - the locations are detailed below and on the plan.

The Vein

The vein is a zone of parallel smaller fractures and branch veins
Gevelopad either side of the main vein. At the surface these are in
thinly bedded dark cherty limestones but a¢ depth below the toadstone
(the upper one?) "white limestone" occurs. Woting the zone of fractures
and sssuming the presence of fluorite below the toadstone, these beds
could be replaced. Therefore, these beds, especially in the anticline,
increase the potential of the vein as an ore-body.

At the surface only the main vein has been worked in a speries of
6-10 feet wide dragline opencuts. The parallel veins have never been
examinedﬂ‘ Turner has operated this, directed by Laportes, between Green
Cowden Farm and Kirkdale. The conbtent became more barytic to the west.
Commercial dump fluorite has been worked almost to Magpie Mine. No

informetion has been available on the assays of these opencast workings.

Underground Exploration

Doug Nash carried out exploration of the open shafts for Laportes.

a) Green Cowden Eneine Shaft

Wash entered east-west levels at 165 ft. and found narrov stopes.
The shafl was blocked by a collapse at the 200 £t. level, though it was
originally 291 £t. deep. No assay of the vein was made.

b) Middle Fuddle Yaxrd Shafi

117 £%. deep to cross—cut south %o the vein, which ends in a run-in

stope. Run is 15.6% CalFyp (see assays attached).,

178 £t. deep to cross—-cut south to the vein, which had been stoped
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is situated in a hollow surrounded by trees. It is altogether less

congpicuous than the Kirkdale site. Access is downhill onto the Bakewell-

Monyash road. The Peak Planning Board has s policy being gradually

introduced to divert traffic from the Kirkdale Road. It is therefore

concluded that there will be little problem in "trading" planning

permission for the conspicuous Kirkdale site for the "hidden" central site.
A summary of the suggested exploration programme is at the end of

the report.

Report on Mogshawe Progpect

General
Both the geology of and the extent of workings on Mogshawe vein
are poorly known. The available information is compiled on figures 1 and 3

(plan and section).

Ihe Buccession

The east end of the section is based on a reliable 1840s section,
showing dark cherty limestones over 300 ft. thick, underlain by two
toadstones with white limestone in between them. This compares favourably
with the Dirtlow succession 2500 ft. to the north, which shows a third,
higher, thinner toadstone in the middle of thg black limestones. This is
perhaps equivalent to "shale" bends recorded in these beds by Nasgh vhile
exploring Mogshawe Shafts.

The toadstone recorded at the foot (384 ft.) of Wilkinson's Shaft
is perhaps equivalent to one of the toadstones at the east end of the
rake., Toadstone is also recorded below True Blue Shaft west of the

Kirkdale Road.

Correlation and Structure

The dashed correlation line on fig, 3 is vefy speculative and only

illustrates the general form of the structure. An anticlinal feature
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1-13 £t. wide. Samples in the stope assayed 55% C'FZ
Biocked at 235 ft. 6 inches on top of the higher -toadstone. The
shaft may well have beeh 416 ft. deep if a projected scheme shown on the

1840 section was carried out,

c) Waterhouse's Shaft

70. £4. deep to cross~cut north to vein. The latter is timbered,
11 £t. wides
4) West Shaft
150 ft. southeast of Kirkdale incline. A vefy loose shaft,
south of the main vein.
At 100 £t. level into flats — unstable, assay 84% BaSO4, 10.9% CaF2°
A% 125 £%. narrow 18 inch - 3 ft. wide vein, stoped. »
At 150 fﬁb cross—cut north to main vein, not completed, shows vein
6-9 inches wide fluorite in 3 4. vein celcite, assaying 61.1% Cane
N.B., Doug Nash miecorrelated the open shafts with the 184Qs

section in his repoxrt.

Sampnles tsken by Doug Nash on Mogshawe Rake for Laportes

Name on

Flan ( ... ) Description CaCo 510 Baso Ph CaF

3 2 4 2
Green Cowden

DTN QAMPT I MAT
Engine Shafb NO VEIN SAMPLE TAKEN

150 feet 100 ft.
Southeast level

Kirkdale 150 4.

1,96 1.02 84.08 0.17 10.90

Wegt Shaft
15.79 2.22  19.33 0.30 61.10

Incline level
10,20 63,60 0,48 1.30 21,80
Random
Samples 12,06 29.47 0.77 T.49  54.00
4,84 6.20 0,10 23.41 64.70
Middle . .
Buddle Surface 76,61  16.72 0.78 0.0 2.90

Yard Shaft
113 foot level 45,35 27.35 4.25 0,061 15.60

178 foot level 29,27  11.62 0.51 0.0 55.50

pos)

Ry
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e) Wilkingon's Shafi

On the 384 £t. level of Wilkinson's Shaft scale drawings for assay
purposes in the 1890s show & vein of fluorspar only 9-~12 inches wide
between 572 and 605 ft. east. Fast of this to 750 ft. east 7 pencil
sections suggest a somewhat wider vein but these are too indigtinet to

detvermine the contents

General Impression of vein and tonnages

On the whole it appears that the vein is not so strong at depth;
however this may be a distorted impression as the access poinfs are limited.
It is not fully clear whether all the workings entered are on the main
vein or are parallel fractures. All the workings described above are in
the black limestones which are less favourable o wide vein development.

If a 2 metre vein is assumed, wiﬁh 100 metre high stopes, for a
length of 850 metres, from Kirkdale to Green Cowden then a tonnage of
540,000 tons fluorite owre could be expected. This is a conservative
estimate and takes no account of vossible replacements in the walls, nox
of the substantial baryte content, The amount of open stoped out ground

cannct be egtimated.

Fast of Green Cowden Farm

Fast of the Bakewell-lMonyash road in Moor Edge Plantation (to a
point 600 ft.. southeast of the new water-tank) are s series of old
workings and recent trial pits. These show much silicamrock and fluorite,
and indicate a continuation of, or a significant branch from Mcogshawe
Vein., Other possible continuations east of the Green Cowden Engine Shaft
are icdicated as dashed and dotted lines on the 1:10560 plan (2). The
postulated intersections of these with northwest faults and the Dirtlow

Vein are discussed below.
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Water
The water table in the vein is controlled by Magpie Sough, to the
west of the property. There are alleged to be two other levels, the
Haredale level draining north to Ashford and a sough eastwards to
Bakewell, but very little is known about these, and even their existence
is uncertain. A trickle of water emerges from one at the possible outfall
near Ashford. The toadstones probably restrict the draining effects of
the Wye at Bakewell, As far as we know all the old workings indicated on
the section (fig. 3) were dry or dfained into natural cave systems (e,g°
on the "fault east of Green Cowden Engine Shaft). We therefore expect no

- problems with water until about 500 ft. A.0.D. However, the water may be

higher say 600 ft. A.0,D. at the Green Cowden end of the vein.

Proposed Method of Explorabion

Two possible sites for inclines are shown. One is at the west
end of the site in Kirkdale. The other lies in the centre of the site,
The principal problem of inclining will be rock stability. It is strongly
advised that the inclines be driven in wall rock as the vein contents and
walls are very deeply weathered and weak., Moreover, the "old man's"
workings are unpredictable, Waterhouse's ring-arched level failed because
they could not support the roof. Moreover any drives in toadstone will be
difficult unless they are away from the rotted and faulted zone near the

veina.

Kirkdale Incline

We have not located this in plan, only in section: It will be
necessary to carry out some trial pits in order to site it a little way
from the vein. It is suggested that the incline be at 15—300 to the east.
This should intersect the south 'hading' Wilkinson's Shaft workings as
shown. These could be utilized if open. Wilkingon's Shaft was filled due

to instability in 1969-70 on the orxders of the Mines Inspectorate. The



shaft top is in the deep opénoast opposite the ruins of the engine house
(wﬁich contains Waterhouse's 1950s shaft). It is probably no longer of any
value unless the top can be located and rebuilt and the £ill drawn from
below. The incline could be expected to intersect toadstone at the 384

£t. level of Wilkinson's Shaft and it would be logical to drive out east
and west a little above this. An extension of the incline could then awsit
the results of inclined diamond drilling through the toadstoﬁe from these
exploratory levels., This incline siting will require s very long drive

and haulage to explore the east end of the vein (over 5000 ft.). This
night lead to premature abandonment if the results at this wesl end of the

vein were disappointing.

‘Central Incline Sitve (Alternativel

This couid be also inclined at 15—-300 E. Again the site is located
on the section but not on the plan. 'Pitting and trenching is recommended
so that the alignment can be sited a litile way from the vein(s) to avoid
unstable rock conditions. This incline gite would allow the development
of the mine from a point aﬁ the centre of the lease and closer %o the
more promising eastern end. It also allows a direct approach into the
postulated anticlinal zone below the toadstones. If the Fngine Shaft at
the east end of the property were cleaned and stabilized (3600 cu. ft.
material, 115 ft. deep rubble) it might be possible to rehabilitate the
west drive from the 01d Shaft foot (290 ft. deep) and extend and link

this to the incline.

Prospects Fast of Green Cowden Farm

There is no information on the vein at depth east of the Engine
Sheft and ouk knowledge of the strata especislly the toadstones is shaky.
Thig grouwnd is structurally complicated - it will be seen from the 1:10560
plaa (3) thet three fault trends intersect here. If the main Mogshawe

Vein (wherever it trends!) were to bear significant fluorite for 3000 ft.




east of Green Cowden Engine Shaft, then it could be that the northwest

fault zone and the east end of Dirtlow Vein also carry fluorite.

Planning Permission

Although there is long standing planning permission for the
Kirkdale Incline it is felt that this should be exchanged for the Central
(Alternative) Site which is more hidden in a hollow and surrounded by
trees and is of greater strategic value for exploration. It also gllows
downhill access onto a better road. The Peak Pgrk Planning Board has a
policy for diverting loxry traffic from the Kirkdale road due to be phased

in over the next few years.

Summary of Ixploration Recommendations

Method
1. The prospect should be explored by means of an incline driven
dipping at 15—-50o east, either from the Kirkdale Site or preferably from
the Central (Alternative) Site (see figs. 1, 3).

2. The incline should be driven in the wall rock for stability
especially as it passes through toadstone.

3 For the Kirkdsle Site - the incline should be driven to intersect

the Wilkinson's Shaft workings on the 384 f£t. level which level should be
reopened and extended east and west on the toadstone involving a long
drive to the more promising east end of the property.

4. Tor the Central Site - the incline should be carried down through

the toadstone, It would be useful to drive a level west bo the Wilkinson
384 ft. level and a lower one east to intersect the deep "old man's"
level driven west from Green Cowden Engine Shaft. This shaft should be
cleared and the level examined before or during inclining.

5 Strata Boreholes Preceding the Inclines - it is recommended that

three cored borecholes for strata (perhaps steeply inclined to intersect




the vein well below the toadstones) should be.sunk,tq depths of about 700
ft, 'These are located on the.plan@ They are designed to locate the
position of the toadstones so that both the inclines and projected levels
can be suitably aligned. In general it will be better to prove the
vein below the toadstones and "old man" by internal cored boreholes from

the levels at a later stage.

6. Trenching and Sampling

A1l the veins marked on the plans should be sampled with a view to
either removing the dumps or small scale dragline work. The following axre
the main points:

a) Trenching to rock at regular intervals across Mogshawe Vein
will help locate the incline portals and check the unworked parallel
adjacent veins.

b) Trenching to xrock én the Dirtlow Vein at regular intervals
for 950 ©t. east of Dirtlow Farm. This section of the vein has never been
examined for fluoxrite.

e} The Mogshawe veins east of Green Cowden Farm should be
trenched to rock to locate any unobvious continuations.

a) The Mogshawe(?) vein in Moor Edge Plantation east of the

Bakewell Monyash road should be trenched to rock to examine the width and

content.
Te People who have worked in the mines in the 1950s
a) Prank Barton - miner, drove Waterhouse's level in the 19%50s,

works in Long Rake mine. He has worked self-employed throughout the
orefield.

b) Don Birds (Senior) - miner, worked in shafts on Mogshave in
the 1950s.

) Ken Steeple - miner, Youlgrave, worked in rises above east
end of the Magpie 560 f£t. level in the 1950z,

These men may have much useful practical informgtion on the wﬁrkings

and veing and should be interviewed.
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PHE BALL YR QUARRY SECTION OF THR BONSALL FAULT (BONSALL TO CROMFORD).

The Bonsall Fault trends northwest to southeast in this section.
It is a zone of faults with a net effect of throwing down strata Lo the
gouthwest by several hundred feel, at least in the section northwest of
Ball Hye Quarry (see Fig.15/1 Sections A.A, B.B). Southeast of the guarry
the gtructure becomes more complex along Harp Edge, an intricate zone of
Ffaulling between the southernmost Bonsgall Favult and the east-west Moletrap

Vein Pault (see Sections D.D to FoF)o Here the northern components of th

@

Bonsall Fault swing Lo east-west to be logt in the shales sast of the

rwent Valley. The southern component proceeds through Cromford. te the
south~east, dying out into the shales (see Section G.G).

An initial appraisal of the fault zone from mapping svggests s
complex of normal faults with intervening horsts and grabens of dolomiﬁié
linestone and toadstone. However, at Ball Eye Quarry a different
interpretation is required. In the quarry a full sequence of the Matlock
1im¢stones from the Lower Lava upwards is exposed. Thig is overlain by
thin bedded dark Cawdor Limestones about 100 feet thick, which form the
vop of the limestone succession. These are, however overlain by 'mounds!
(veefs?) of dolomite in turn overlain by toadstone. This toadstone in
turn is overléin by bedded dolomite and toadstone appears to fill in
channels belween the 'reef'! masses,

The interpretation of this 'anomalous succession' is difficult
partly because the critical exposures are inaccessible in the quariy face.
It appears, however, that there is a thrust fault bringing the Matlock
Upper Lava over the top of the Cawdor beds. The 'veef masses' appeax
also to have moved on & clay lubrication horizon at their bsse. In the

light of these exposures faulted outcrops to the northwest may also be
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interpreted as th&usted (see Sections A.A, B.B).

The presence of a thrust in this section gives rise to. the question
of whethex the wh&le of the Bonsall Fault is a thrust siruotnre in this
area. Near Ball Eye Quarry old mins workings can be explored northeast-
wards beyond the position of the normal faults. at the surface without
encountering more than a few fractures. A deeplcored borehole almost
at the ﬁortheastern edge of the-fault zone near the quarry passed down
through bedde& dolomite and toadstone for 139'£eet before reaching a :

normal succession of Cawdor Limestones on Matlock Beds. These facts

suggest that the main structure of the feult here maey be a thrust, although
only the definitely thrusted sections are shown‘as such on the sections
(Fig. 15/1). The principal mineralised veins here are all normal
faults, and if they are floored by a thrust there may be an offset
continuation below the thrust plene as yel undiscovered.

The sections are located on Fig. 9/4e
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GENERAL CONCLUSIONS ON MINING PROSPECTS

Overall Conclusions on Fluorite Distribution in Relation to Economic Mining

The principal potential fluorspar deposits for underground mining still
unprovenllie on the eastern edge of the orefield, and cccur iﬁ veins asscciated
with snticlinal or monoclinal fold structures. The main factors affecting
their suitability for mining other than widthk, grade, presence of toadstones
and water problemg, are the vertical extent of fluorite mineralisation down
the strata and the laieral extent of fluorite mineralisation down dip under
.ﬁhe shales. Both these factors are 'unkwowns'., On the one hand the
occurrence of fluorite below toadstones in the Ladywash and Sallet Hole Mines
suggests that fluorite mineralisation can persist to considerable depths,
but on the othexr hand the finding by the 'old man' that flucrite gave way %o
calecite below toadstone at Crich and gave way down dip to calcite under the
shales at Gregory Vein, Ashover, suggests limited vertilcal and:laterdld
persistance. This is supported by the situation proved in the Riber Mine in
the 19860's, in Millc;ose at Darley Dale in the 1930’'s and by drilling at Low
Mine at Bonsall in 1972. The proving of the vertical extent and lateral
persistance under the shales of fluorite in the deposits noted below, should

be the prinecipal factors influencing the design of an exploration pregramme.

The Potential for o New Mining Operation in the South Pennine Orefield

The Mogsliawe Vein near Bakewell, the Long Rake near Youlgreave (including
its possible eastern e&tensions to the north of Ashover) the Coast Rake near
Winster, the Great Rake at Matlock, the Moletlrap Vein at Cromford (including
the Crich area as a whole) are the principal‘potential locations fbr new
fluorite minigg ventures. They have possible reserves of 3 million metric tons
(not including some probable extensions, and not including the extensioné bracketed
above). These aione are sufficient to supply a 1000 ton/day flétation plant
for 8 yesrs. It would appear therefore that a thorough exploration programme
to prove the full extent and grade of the reserves of these deposits (other

than Coast Rake which has alfeady heen proved) is justified,
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