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PREFACE

A

_ DIER‘BYSHIIRE has ever: been confi~

dered as one of the chief mining coun-

ties in the kingdom, and was known to

- produce lead ore' at :a very early period.

Since the Roman invafion, ifs mines have
fupplied the"greate{’c part of Europe with

their produce. It appears that the Saxons

_intrt;duccd their method of working th:.

A2 * -mines,
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mines, the ﬂchca of Iwhich‘ recompenced
their labour; ami the prefent mineral laws,
cuftoms, and technical phrafes are derived
' from them. Perhaps no country yet known
+ produces fo many veins a'.g. the mining
tra& of Derbyfhire ; and the number of
mines that have been funk in various parts
is incredible. Being a native of the county,
and having refided feveral years in the
moft 'ihtercﬁing part, I was applied to. by
a Spanith gentleman to make flurveyshlclaf
the principal ..min'cs; to colle&t their va-
-rious productions, and more particularly,
fpecimens from each ﬁratﬁm, dcfcribing
fheir'thickneﬁ, fituation, and pofition ; in
order to fhew anl exat rebrefentation of
the mines, for the cabinet of his moft
'Catholic Majefty at Madrid. To afcer-

tain
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tain & corre& ﬁgtemelit of the geology
and mines of Derbyfhire, i3 a work worthy -
of the patronage' of a Prince who en-
joys fo great a fhare of the precious metals
produced in South America: it may i)rbvc .
an example that may ﬁlerit the 'ﬁttention
_of other’ potenfcates; for colleions “thus
formed, difpiaying the firata and their pro-
hdﬁ&s, may lead to a more minute inveftiga-
tion, where fu(;li firata may occur; the
beft means of forming bpinio;xs being .
by coﬁpuﬁon, if fimilar mountains and
firata are met with, it would be very
natural to, expe fimilar fubfances;
thefe circumftances H_ave unfort‘unatély ,
hitherto attracted little notice. The an-
cient Iﬁethpd of drefing and fmelting .
lead ore is here, ﬁill continued, and though

A3 T new
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n'e_w'.veins are - frequently cut, né analyfis
is made of their produce; it is muci\
to be withed fufficient encouragement was
given in this fcience, to fender it worth the
- attention of a perfon of abilities to ariaiyze
miﬁeral fubftances, in order to convey mi-
~, neralogical information to that part of the’
community that is fo much interefted in
them. Forfucha purpofe Caftleton feems to
bethe beft fituation, where fuch a variery of .
ﬁrat’a, mines, and mit}efal produions occur’
.as perhaps no fituation in this kingdom can
boaft. The various mines and veins of
ore a.rc of the firft confequehce, while the -
mountains around prefent a variety of ftrata
“worthy the attention of the geologift. _

| Freyberg and Schemnitz, the prefent
- o theatreif ,

L}
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theatres of mineralogical knowledge had

beginnings ; is it not to be regretted that

‘no inftitution for fuch ' information is

eftablihed in this kingdom, the riches of

“whofe mines have fo lbn_g_been celebrated ?

Students attend the mineralogical leGtures -

at Freyberg and Schemnitz from all parts of

the wérld, and they are as much famed for

~ the ﬁqdy of mineralogy, 'as Rome was for
the fine arts. | ,

Having 'freqﬁently \viﬁt’gd‘moﬁ of the
mines in this kingdom, I have been-
fepeatedly folicited to publith the obfer-
vations I l;ave made, with a view to
guide the trafeller- to the moft interefting
points, and to defcribe thofe obie&s to
the mineralogift, as they are prefented by
nature ;. as an obferver addi&ted to no
theo;'y, I leave the fcientific to form opin-

A 4, 2 ‘ions
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ions agreeable to their own fentiments,

I now beg leave to' fummit this effay’

towards a defcription’ of 'the mines in

* Derbythire, &c. to the"public infpetion ~

“confcious I am that the plainnefs of the
language may not be well fuited to the
literary world, but I hope the candid reader

 will excufe it, trufting it is the beft adapted

to explain the fubje&t on which I have _'

treated, and fully acknowledging my want

~ of abilities, as an author unaccuftomed to

compofition. 1 am afraid it is impoffible to
‘avoid tautology in giving a defcription of
-mines and théi; concbn‘li’taﬂt circumftances,
and in my endeavours to render them more
eafily underf’cood,. I may probably have had
recourfe to fome degree of repetition ; if, fo,

it has been in order to explain my ideas

with
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'. with more precifion, my fole view being to.
induce 6thers. to inveftig’ate' this county
more minutely. | |

It. was my intention to have given a
defcription of the mines in Cornwall and
| the welt of England, and thelr pl:oduéts.;r
but being engaged 'in other purfuits, I muft

defer it until a more favourable 0pportunity‘.

]
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SECTION L

Curiofities of .berbj/bzirc_; ﬁam'wla}-b né_ar_
Caftleton.

O N approathing Derbythire from the
' fouth, tbc_ey"t: of the 't'rave'lle;', faiiguéd with
level uniformiity, is agteeably relieved with
 the profpet of mountains. For hére begins
. the chain which has been called the Englith
Apennines; and which, forming, as it were,
a‘root in Derbyfhire and part of Chethire,
afterwatds fends forth a trunk, which run«

; » | ning
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ni‘ng due north, branches into the moun-
tams of Wc&morelagd Cumbcrland and
Northumberland

Thefe mountains have been ably de-
fcribed by Dr.'Aikin, Mr. Houfman, and
others ; and thefe remarks fhall be confined

+to their mineralogical produions; after a- -

few general obfervations on fome parts of
Derbythire, and in particular on the vicinity.
of Cattleton. -

Derby is {ituated in the fquthem part of
the county, while the chief mountains, and =~ -

Caftleton, are in the north. The capital of
the:fhire is & welt built town, and of late

ha veceived. confiderable improvements., It

ig fituated on the river Derwent, ever which.

there is 2: pew: flone bridge. There ase: five

parechial chuyrches, of which All Saints, the:
principal, ftands, in, the centre of the town;;
a handfome: modern edifice, the roof heing
fupported by elegant columns. of the Roxic

order,
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order, and of confiderable fize. But the
tower is ancient Gothic, tichly ornamented,
and about 180 feet high. Here is the an«
cient burial place of the Devonthire family,
and there are fome good manuments of the
houfe of Befborough. Derby has comius
ni¢ations with many canals, and navigable
fivers, and is foundéd on a ftratum of grit
ftone} beds of gravel, compofed of filiceous
rounded pebbles, ‘of vatious fizes, are fre-
-quently incumbent on it in the neighbour-
\I o, ¢ _
" The filk mills, ere@ed by Sit Thomas
Lombe, are fine buildings of confiderable
extent, and giving employment to numbers
of men, women, and children. The pro-
~ prietoris alwhys ready to impart information -
1o the curious vifitor.. The fitft mill that.
 wat built for Sir Thomas is now.converted
into a manufa&tory for fawing, turning, and
polithing the fluor fpars; the whole of the
T B2 operations
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operations being condu@ed by machinery,
fubfervient to the power of water.

The porcelain manufa&ory, belonging to
"Meffts. Duefbury and Kean, is wosthy of

the patronage of- the illuftrious family who
have honoured. it with their approbation.
Here the whole procefs of making what we
call China may be feen; and the beautifut
painting and gilding have conferred on this
manufa&ure a great reputation.’ >

Theré are alfo many ' cotton mills, -the-

principal belonging to Meflrs. Strutts : and

a rowling and {litting mill, where iron plate .

is tinned; with a manufa&tory of white

lead, and one of red lead at Darley near

Derby.

On the road to Matlock, four miles from

Derby, is the magnificent feat of Lord

Scarfdale, called Keddleftone Hall, with a -

park, wood, and gardens, which are defer~ |

vedly admired. Matlock, a bathing place,

1s




5

is celebrated  for its romantic fituation.
Dovedale, near Afhborne, is a beautiful val- . -
ley, through which runs the rapid river
Dove, among rocks and ﬁoods,- uncom-
_monly ftriking and picturefque.
. Buxton is well known by its hot baths,
and the beautiful crefcent, built for the pub-
lic accommodation by the duke of Devon-
thire.* _This place is much frequented ;
‘and throughout the whole county the tra-
veller may depend on gopd- roads and ex-
cellent inns, - r
Chatfworth was once eﬁeemed among the
wonders of Derbyfhire, being a fummer
_ gﬁdence_ of the duke of Devonthire; is very: -
. ftately and fpacious, with delightful gar
"dens, pleafure grounds, and water works. '
Other curiofities of Derbyfhire are the |
grand cavern called Peak’s Hole, the Elden.

. * The waveller will be much furprifed: to fee a building
in this remote part of the kmgdom that rivals the beauty of

?ﬂmyra -
B3 : Hole
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Hole in the Peak foreft, and the ebbing and
. flowing well near Caftleton. Monfaldale,
near Afhford, is a beautiful fmall valley,
where nature feems to have exerted herfelf,
to contraft and diverfify the fcenery, fo as to
equal any thing of the kind in the kingdom.
_ Proceeding north to Caftleton, the moft
ftriking objet is the caftle, which by the -
Romans was called arx diabok ; it ftands on
a rock of limeftone, inacceflible in every
dire&ion, except to the fouth. The build-
ings enclofe an area of larger extent -than
would be expe@ted ; and from the foot of
the hill extends on each fide a ditch which
~ furrounds part of the town, belng three -
yards wide and two deep. Heads of arrows
are Ifreq’uently found; and alo -Roman
coins, I have in my poffeflion a Roman
celt of brafs found here, about five inches
in length, weighing about a pound. It is
evidept that ihe_ Romans worked the lead -
mines
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mines here, as & bar of lead was found
marked with the name of one of the e«
perorsy and which I believe is tiow in the
mufeumn of Mr. Greeh at Litchfield. Near
Caftleton are many fin¢ {prings of water;
and in the neighbouthood of Bradwell is &
warm falt {pring, whmh his ot yet been
analyfed. : .
About five miles From Caﬁleton, and ot -
the road to Chapel en le Frith, is the ebb-
ing and flowing well, at the bottom. of a’
limeftone hill, and feveral yards in cireurtis
ference. After it ebbs there is fcarce aﬁy
water, except at the fides which firft begin.
to low. In wet wéathet it flows and ebbs .
feveral times in an hour : while it fows the
'water bolle up with great violence, in a |
number of piaces, for five or fix minites §
. then it ceafes, the water runs off, and after
. abomt tenr minutes it beging to flow again
Indrywmhe;mdounot flow fo oftents
: B4 Proceeding
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' Proceeding a_mile 'ﬁirther‘, and at the |

own end of Chapel en le Frith, is'a new
~ piece of mechanifm; called the inclined
plane, a 'name which explains its nature,
It is formed on the fide of a mountain, in
orderto convey limeftone to the Manchefter
" ganal. The carts hold about three tons

cach, .and their velbcity is regulated by me~
chanical principles. While the loaded carts

defcend, the empty.ones afcend to be filled

again. This limeftone forms a. confiderable

. article of commerce, being tranfported many
miles, and efteemed of a very fuperior
quahty . 'The noted cavern of Peak’s hole
"has been fo often’ defcribed that any further
‘account would be fuperfluous : but a ﬂ:ort
'defmpnon may be allowed of another won-
der of the Peak, not fo generally known,
concerning which marvellous ftories have
been told, and, this plin account may at
Igaft fave the reader from nnpoﬁtlon Elden

' holc;
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hole in Peak foreft, is a chafm or fiffure on
the fide of a limeftone mountain, about 30
_yards in length, and from 7 to 9 yards,
wide. The form is irfegular, the depth.
about 6o yards, the ftratum feparating ag
the bottom, with fome communications of
inconfiderable extent. Any miner could go
down with eafe, for a {mall compenﬁtxon 3
he would call ita _/ka., Swallow, or opening,
as fhall afterwards be explained.

SECTION
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SECTION II.
Aecount of the Strata in Derbyfbire. -

HAVING thus given a c'urfory_ idea of -
fome interefting obje@s on the furface of -
Derbythire, let me next be permitted to.
accompany the reader under ground, and
to explain the general formation of the
firata, fuppofing a mountain to be vertically

. divided. This appéarance will beft be un-
derftood by referring to the annexed plate,
which I fhall proceed to illuftrate, after
obferving that the ftrata in Derbyfhire are
fingularly curious, and perhaps unlike any .
thing to be found on the. continent, being
. comfidered by'forcign mineralogifts as of_tcit
prefenting exceptions from the general rules
obfervable in continental mines.

| | No.
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No. 1.  repré¢fents the fummit of a hill.
Ais argillaceous grit: 4 fhews irregular
beds of argillaceous and fulphureous iron
ores attendant on coal: b is coal lying in
laminz under the argillaceous grit. The
depth of thefe firata is as follows. |

Although argillaceous grit is generally
above coal in this county, it is not to be un-
derftood that it is invariable fo; for a variety
of fubftances: which frequently appear in
‘great confufion fometimes are fuperincum-
bent: as vegetable earth, gravel ar rubble,
_compofed of quartzofe pebbles, clay, and
pieces of argillaceous fandftone. Indurated
clay ; a fpecies of fhiftus fand ftone in la.
_minz, blue clay; femi-indurated black
earth or fmut; argiliaceoils iron ore; and
thin beds of prites and fhiftus. Thefe fub-
fances have, frequently various names, as
metal, bind, ratchel, clunch, &c. They at
all times indicate coal ; and though coal is |

| found
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~ found under, and in a variety of firata in
other parts of Europe, yet in this county it
has been hitherto confined to the argil-
laceous.. _

. No. 2. Siliceous grit, forming a ftratum
of unequal thicknefs, fomeumea exceeding
~ 120 yards.

- No. 3. Shale or fhiftus, appearing like
an indurated clay, of various thicknefs,
fometimes equal to No. 3. |
. -No. 4. Limeftone of various thicknefs,
from four fathoms to mare than 200, and
not cut through. ' _

No. 5. Toadftone, which frequently d1-
vides the limeftone.

- No. 6. Limeftone, beyond which no_ |
mine in Derbytfhire has penetrated.

- 'Each ftratum is feparated by.a {mall feam
of clay, or marl, differing in thicknefs from
two or three inches to two feet; and of

varions colours, . from the ochre yellow to
the
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the brown, and ath:green. Tt is worthy of
notice that whatever flratum appears the
uppermoft, this reprefentation will thew the -
fubfequent :irrangement; a cix:cumﬂahce de-
ferving attention in mining countries : for
by the knowledge of the upper ftratum the
fkilful miner is enabled to form an idea of
 what .may be found underneath, whether
coal, iron, &¢c. &c.

The furface of the vallf.'yr of Caftleton is
rubble, compofed of broken fragments of
various fubﬁ'anlces,- fome as fmall as coarfe
gravel, ‘reaching to the depth of a few fa~
thoms, as reprefented in the plate. '

I fhall now proceed to examine the fub-

- ftances that compofe each ftratum, and thus

" endeavour to point out the ufe of minera-

logical kxiowleldge, as many gentlemen for
want of receiving fomt_:’ énformatiori on that
interefting {cience, Ilgve been expofed to

the arts of their agérifts, and have fuffered
| o great
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grext impofitions and lofs. But now that
mineralogy is becoming a fathionable ftudy,
we may expe& to fee great improvements
in this important branch of natural hiftory.
. Let us now return to a more mintue
confideration of the firata above delinteated. ®
No. 1. Argillaceous grit forms the up-
permoft f’;ratuin, and is more or lefs thick,
as the furface is more or lefs uneven. It is
an aﬁ'emblage of fand, and adventitious
matter, in a bafe of argil; fracture granular;
of a dull colour; {mell earthy when breathed
on: does not effervefce with acids; does not
~ take a polifh ; imay be eaﬁly-fcraped with &
kaife :5-has often brownith red veins; and
is fometimes ferruginous, which renders it
heavier. By expofure to the atmofphero
& decompofes.
* Tablets, compofed of the fubltances themfelves, in theie

satural order, may be had of the authot, forming a portable
aod interefling picture of the geology of Derbylhire,

Thia
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This firatum generally indicates iron ote,
which is frequently found under it in lami-
nz and nodules. The argillaceous iron ore is .
. the moft common: & reprefents a thin bed
of it, of a2 brown colour, and compa& na-
ture ; {mell earthy; yields about 30 per cent.
feldom more. Nodules of this ore are fre-

quently found, which eafily divide, and

fhew very fine impreflions of plants, flow-
crs, coralloids, and fhells. The firata of
argillaceous g,nt and iron are generally in-

. cumbent on coal, as at 5, which reprefents -

coal lying in laminz, unegual in quality.

and thicknefs, It frequently abounds with

pyrites or fulphuret of iron, and argillaceous

iren ore in nedules: fraCture genefallj

_ {plintery, laminated, fometimes regular, with

~ a bright glofs, and very brittle: contains

much fulphur ard petroleum.

Coal is. found at NC'WII?HI,‘ about ten

miles. fouth of Derby; it is Ithcré covered

| with
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with a variety of earthy fubftances, the
firata béing of various thicknefs, in different
fituations where the mine is funk. Firft
 vegetable earth a few inches, then 12 feet
 argillaceous blueifh earthy matter; 44 to 50
feet decompofed black earthy fhiftus, a bed
of 6 feet of thiftofe hard coal, under which
is a ftratum of argillaceous induratedlcllay,'
from 10 to 12 feet, which is incumbent on
a bed of fine coal, § to 10 feet thick.

In the neighbouthood, to the forth eaft;
is a larg‘e' mountain of limeftone, eontain- |
ing a confiderable portion of magriefisn '
‘earth, at Breedon, on thé; edge of Leicefter-
fhire, ufed for land and building purpofes;
its colour being redifh grey : in it are .fparry
. veins, and fometimes fmall ftrings of galena,
~ Proceeding north, the coal does not make-
s aﬁpearance until you arrive north eaﬁ'of |
Derby, a diftance of twelve to fourteen

miles; here a ldrge tra& “of country is
’ enriched
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enriched by this vatwable commodity, as at
Morley, Hallam, Smatley, Denby; Heynor,
_ Pentridge, Alfreton, Chefterfield, Baflow,
and marty othet p‘laecs, amongf’c which are

fome iron works.
" The coal is foutnd at various depths ; aud
where a hor’izontal gallery can be driven
into the coal, it is certainly much more
" onvenient and lefs expenfive than the ge-
nieral mode of finking thafts.

The national benefic -ariﬁrlg from this
article is beyond eftimation ; canals are cut
to tranfport it into thofe diftriéts in whick
‘116 coal is found, by which many thoufands
find employment. Coals may be bougﬁt at

“thé mine for §s. 6d. per ton, or at 10s. per
ton convey ved a few miles.

The great improvement which the iron

- manufatories of this country have received
by chan*ing or coaking the coal, now fre-,
qttem?y adopted gives reafon to hope that

c ' they
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they will foon rival thofe of Sweden and
Ruffia. The Englith iron, twenty years
-ago, fcarcely deferved the name, as it could
not be worked into any article of finenefs ;
but fuch is the improvement, that we now
have but fmall demand for foreign iron.

o It is not an eafy matter to determine the

extent of this improvement, as iron works

arc fo confideraby increafing all over the.
_kingdom ; and at fome_ diftant period we

probably may poffefs our mines of coal

when theforefts of the northern powers may
perhaps be confumed fuch is the poffibility

of affairs ; nor-is it extremely improbable

but this country may at fome future period

export her iron to the nations that half B
" century ago exclufively fupphed us.

Qur iron bridges are a fpecies of archi-

teGure of which this empire alone can
_ boaﬁ Iron in its various flates is fo appli-
cable to the ufe of man, that it would be
s, daily

-
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difficult to form limits to its application ;
and I amcredibly informed that the demand
_daily increafes; We have a few works in
this kingdom in which charcoal is ufed m~
the making of iron ; the iron thus produced
is equal to the beft Swedifh, and probably
we foon fhall procure from it 4s fine fieel, -
Coal -frequenﬂy emits while burning a |
liquid Iqituminoué' matter; and fhiftus is
ﬁ'equently {o penetrated with afphalt as to
burn until the inflammable matter is vola-
talized. In this country pieces of coal may
be got Very —large, weighing more than three
or four hundred pounds. Veins of {ulphate
of iron frequently occur; and in two or
,tlirce inftances lead ore has been found in
it. When the fulphate of iron has appeared '

in abundance, and-the fituation convenient,

' copperas works have been eftablithed. -

- ‘The culm, or {fmall coal, is in many cafeg
of no value, and may be taken away from-
the mine gratis, |

' ce ~ Coal
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Coal préféﬂ!s feveral varieties, and is |

more et lefs interefting ; {fome are fh—ilﬂofe,-
hard and fiflphuréons ; others are foft, and
quiekly confutme: .

The beft coil is genetally of the leal¥
fpecific gravity; and of the Brighteff black
colour, finely laminated, and on Eﬁr‘nirig
leaves the leaft afhes.

The cannel or candle coal is "r'efy'co'mu

padt; fracture fplintery ; it is lighter tham
the other vaficty, and is fonorous whén

ftruck ; fré(iumtly explodes when heatéd,

‘and burns with a luminous flante ; its colows

is jet black; it is capable of a fine petith j
it feems to contain more.carbon and lefs
fulphur; it is foi::oetimcs found under and-
in conne&ion with the common 'varietiejs.

' Coal is fometimes in contac with afphalt

and indurated bitumen.’

Coal mines are of Various dcpthé; and

. coal often baflets ® out to the grafs. The:

* See the gloffary at the end.
ftratum

_’__...--...;-—J‘
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firatum is frequently broken, when the

workmea meet with a fault, mear, or lum,
“which is a cavern filled up with clay, dr_.
rubible, diﬂocﬁting-thc ftratum of coal. In

(ﬁch ¢afe the coal is fometimes lifted up, ten

or twenty yards ; or as much thrown down.
See the coal ftratum at B, (fee plate 1.) and

the &@ure at F where the coal is thrown

down at D. In fearching for coal, fireams

of water, after heavy rains, thould be ex-

_ amined; and when it is found, the moft eafy
methad of working thould be adopted, that

an artidle of fuch general ufe may he render-

ed as cheap :as poﬂiblc: Itis the gfand {aurce
and root of all our maﬁufa&ures, and of

the ﬁr&_natiunal confequence ; whence too

much -encouragement cannot be given to

fearch far this neceflary article, where it

-has not yet been found. It would prove
an. inexhauftible fource of wealth in the

High-lancié of Scotland: agricultire would

' - c3 flourifh,
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.

flowrifh, the arts and manufa&tures would
‘be extended ; and from its appearance might
be dated the riches of that country.

Coal is frequently found under a variety
of fubftances, commonly appearing in the
" form of ftrata, and called by the colliers
ender-foil, gravel, bind, clutch, bardfione, ‘
_metal, plate, &c. as has been before men-
tioned, which are fometimes only a few
inches thxck, in nthers feveral feet; but

generally the grit is fuperincumbent. ;
No. 2, (fee plate 1.) The ftratum of
coarfe ﬁl-i.ceous grit, extending at the moft
about 120 yards, and variable in its appear-
ance and texture. It forms the uppermoft
ftratum in Wirkfworth Moor, Cromford
Moor near Winfter, the Eaft Moor, Birch-
over, Matlock town, the Edge fide Hills,
from Eam to Caftleton, of Mam Tor, and
in many other places. |
It is an aflemblage of coarfe quartzy

pebblcq
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pebbles of various fizes, feldom exceeding a
| quarter of an inch diameter; fome are in
part cryftalized with fharp angles, others
are rounded ; ._it is'very friable near the fur-
face, gﬁd fometimes contains adventitious
matter: it is not ftratified. It gives fire
with fteel; refifts acids; and is often coloured .
by iron: frature irregular, and does not
take a polith.. In this firatun are varieties
of ‘grit ftone in laminz ; fome are called
freeftone, and ufed in buildings ; others
called millftone grit, and ufed for millftones.
A partlcular variety is Jaminated with mica,
being an excellent fubftitute for flate, and
ufed in forming the roofs of buildings; .
whence it is an article of commerce. This
varlcty is fomewhat elaftic, and eafily di-
vides with a knife. Frequently it containg
“cryftallized fluor, and bai'ytes, and is in-
- cumbent ;m_ thiftus or fhale, from which it
is feparated by a thin fean of clay,
' C4 In
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In general it is rare to find veins in this
fecond ftratum, but there are fome inftances
of lead ore being found in it. :

'No. 3. The ftratum of fhale or biftus -
is not firatified ; it fometimes is 120 yards
in thicknefs ; and is the uppermoft firatum-
in many of the valleys, where the moun-
tains on one fide are grit, and on the other
limeftone : the fhale betwixt the two enter-
ing't'hg edge of the limeftone, and paffing
Iuﬁdc‘r\ the grit. IThc hot waters of Buxton
are found in this fubflanee. B

It is of a dark brown or blackith colour,
bituminous, and appears much like an in-
durated clay: it does not contain vegetable
impreffions, though fometimes impreffions,
of marine fubftances are found in it much
impregnated with pyrites. It is not gene- -
nerally confidered as a ftratum fertile in
~ yeins of lead ore, though fometimes thag

" fubftance is found in it, for being incum-
 bemt
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' bent on limeflone, the veins fisike from &
into the ﬂiﬂc, and carry lead ore with them
to fome diftance. In its fparry veins are

 frequently cavities, called ochs by the mi-
ners, which are incrufted with fine z_md.' rare
cryftallizétions of calcareous fpar in great
vanety. « ;

~ By expofure to the atmofphere, this fhale
| decompofes in /amine : - its fraGure is dull:
it abforbs moifture : contains fulphur burn-
ing with a blue flame, and hecc;min'g of a
redith brown colour: frequently refifts

‘acids, but fometimes effervefces flowly:
contains nodules and thin beds of pyrites.
The waters pafling th_r_cmgh‘ it are chaly-
beate, and frequently warm, ~ It is incum-
bent on limeftone, and is feparated from it
by a thin bed of é]ay. When it approaches ‘
the limeftone, it of courfe effervefces with

acids; in fome cafes even containing a

Iargg :
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large portion of calcareous earth ; the lime- -
ftone in return partaking of its datk colour
feveral feet from where they are in conta&,

SECTION
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SECTION IIL

The fubjet continued. Further account of
the Strata of Derbyfbire, particularly of
the Limeflone-and Toadflone.

HAVING thus difcuffed the. fuperior
ftrata, I'fhall next proceed to others which
are more i,ntp;cﬂiqg to the miner and geo-

logift. - .
No. 4. (fee plate 1,) The firft ftratum
of limeftone is regularly ftratified, and varies
confiderably in depth, being in fome places
thin, while in others, as already mentioned,
- it is _extcnded- to more than two hundred
fathom.- It forms the uppermoft ftratum
eaft of Wirkfworth, at Matl;)ck, at Winfter,:
Afhford, Eyam, Buxton hills, Monyath, and
fouth of Caftleton, It lies in laplinz;, morg
or
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" or lefs thick, and is frcquently fcpa.rated at
mcgular dxﬂances of feven or five fathom,
&c. by a marl cortaining adventitious fub-
ftances, and in fome places only a few
$aches thick, while in others the marl is
‘wwo fect® The whole of ¢his firatum is

compofed of marine exuviz, which thew

it not to be what is underftood by primitive >

Himeflone. On the furface of this firatum
%s fometimes found retten ftone, particularly
‘near Wardlow Mire and Aihfund which
. appears a decompofed arglllaccous {ubftance
containing oxyd of iron. R feels fmooth,
and is much wfed for polifhing brafs in the
manufa@eries a Shefficld. ‘
This ftratum abounds with a varioty of
fheils, entrechi, corallaids, madrepores, &c,
“The vallies often contain ratchell or rubble,

* If more notice were taken of the divifions in the lime-
Aone, by the masl and adventitions matter interpofiag, pro-
bably the formation of calcareous earth might be better ex~
plained. -

-~

" a cone




a cotiffod mals of vaicus fubftarices, of
different fizes, colle@ed by theit rolling
from the miountai®e ar vasious perlods,
Sefmetimes the hills 68 one fide a{e lirres
flong, and en the other grit or thiftus, For
inflance, the limeftone, which to the foutk
weft of Caltleton is uppermeoft, is J00 yards
below, tider the oppofite motmtains, which
_are of grit, ineumbent ofi fhale. As neither
the firata of fhale nor grit make thei# ap-
peataneé on that of fimeftone, to the fouth
wefk of Caftleton, nor it midny other parts
of this cotntry; it was thie opinion of M.
Whitehurf, thas fuch firata wete diflocated
afid throwh into confufion,

The limeflone forms a variety of beduti-
ful mafisles; heir Wiskfworth fome are
found in thin firata, of a light fone colosr,
full of tharing remains, and ufed for paving,
flooring, &c. called Hopton ftone. Near Mo-:
nyafh, and at.Foelow; a Beautiful vatiety.is

S - found
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found in a confiderable quantify, of a cheer-
ful colour, inclininé to the brown red, and °
full of large marine figures in all dire&ions,
which on being’ cut appear white, and af-
ford a pleafing contraft. This beautiful
marble is ufed for Ehimney‘ pieces, and
other ornaments. Near Wetton, a variety
" is found, of a darker colour, and prefenting
very fmall figures, whence it is ealled bird’s.

| eye marble. :

In various parts black marble ta Fonroiditn
- lathinz, being coloured by iron and petro-
Ieum, whichi is frequently found to pervade‘:.
the mafs. It burns to a white lime, which -
forms a ftong cément. All the varieties are .
feetid when rubbed, with a harder fubftance.
The coralleids that ate found in the black
marble have a very pretty ftarry or ftellated
appearance, but fuch piéccs are not com-
amon. .

A ﬁhceous fubftance called chert, ufed

by
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by the Potters, is found in the limeftone
ftratum, in large detached maffes and thin
frata, near Caftleton, at Dirtlow, at Brad-
weli, in Middleton dale, in Peak foreft,
Matlock, and various other places. This |
- fubftance is full of marine figures, and ani- .
mal remains ; in which refped it refembles
 the limeftone, as though it had undcfgone
a tranfition into petrofilex, or what the
French call keralite. I have fpeamens,
pa.rtly filiceous, and partly calcareous The
fhells in this fubftance, and in the lzme[’co_ne,i
- are full of 'cgicareous crfﬁa_lligations, and
fometimes contain bitumen.

~ In this lal_'ge calcareous ftratum are many
-caverns, particularly that wonderful work
of nature, Peak’s Hole.

The limeftone in the Peak. fore{t is the '
beft: the fracture fcaly bright; it is compact; |
and fonorous when firuck. It burns to'a
fine white lime, lofing about thirty per cent..

ot of



of the eathenic gas during the operatiod,
which occipies abotrt Phi'rty hours of 1
ftrong fire. It is burnt in condcal Kikns of
varions fizes. Irtegular maffes of limes
ﬁon‘e,l confifting of fragments cenrented
together by infiltrated water, ate foretimes.
found, with cryfiaffized calcareous fpar, &
it the interflices.
" 'This fratuim fs the moft mrereﬁing to
the mm:emlog{ﬁ: for in it are fourid the
 principat veirss, contaimng galém!, fulphu-
ret and mative oxyd of zitic, a varety'of
" ochres, fluors, batytes, calcateous cryftalli- |
' gations, pyrites, &c.* | I
1 may biete be petmitted to give a fhort
account of the metalfic veins, as they occur
in Derbythire. They are cﬁieﬂj’ divided”
into two vaneties, rake ot perperidxcular.
® The great copper mige at EQon is in th:s ftratnm; '“d.

in other parts of England I have feen copper ore and iron
ored, i comtfnlorable quandticy, i it th moflerer’ -

'vems,



Yelns, as at R ; and pg}e or flat veins as at P.
The rake veins arc in different direGions.
Near Caftleton they generally run from eaft
to weft, and are traced, or difcomdd, from
the furface. They are not exaitly perpen-
-dicular ; but hadé, ur iacline, sbout ope
foot in ten, fometinies to the north, and
fometimes to the fouth. There are veins
 that have a mere portherly or foutherly
diretion, and are then called crofi veins
Sometimes they interfe@ each other; and
where they unite they are gencrally very
tich. Small veins, ufually called frings of
Jerins, often extend from the rake, and take
various direCtions. All are worked as long
as they are found profitable : and the inter-
mediate fubftances that divide them are
- called riders. (fee r.) |
‘The takes generally form a ftrait line,
and very rarely afflume a bent dire&ion.
When feparated, which is fometimes the

D , cale,
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cafe, by clay, bind, or teadflone, they are ob-
ferved (upon being again difcovered below)

" not to be perpendicular, but to be thrown
to one fide, according to the bade of the
vein, and the diftance of feparation, and are
thence faid to /eap. From this obfervation
it does not appear advifeable to fink a fhaft
or fump pcrpendicuiar from where the vein

-was cut off, in orderto find it again, but to
make a crofs cut for fome fathoms that way
which forms:an obtufe angle with the vein ;
by that mean you will be certain on fink-
ing, after cutting acrofs a proper diftance,
to find the vein again. Sometimes one
part of a vein will hade, and another part
ftand perpendicular, as in Mandel mine,
near Sheldon. The rakes differ much in
fize, in the fame wvein, and are fubjedt to

- twitches.

The pﬁncipal veins near Wirk{worth -

 are called Yolk cliff rake, Hollyhole' vein,

Rantor

-~



Rantor Tor, Orchard, Ratchwood, Pen’s
rake, Grey Mare, Samuel rake, and many
others: fome range north and fouth, and’
‘others eaft and weft ; and fometimes feveral
veins unite; .and form a very large one:

" befides which there are-many other veins

" . in the neighbourhodd of Matlock, Bonfal,

. Winfter, - Elton, . You]grave, and othcr
. places. - .
' Near Caﬁleton, t'he moﬂ: nox;thcrly vein
.of lead ore in_the county s Oden, a large
-work. - A number of veins of lefs nate, are
.in a mountain called the Long Chﬁ' {and a -
ftrong pipe vein) which extends to the Red
Seats. and" Mr. Eyre’s Park, Dirtlow and
Pindar ; and fouth is Mofs rake, Hell rake,
. Shuttle rake, Hucklow and Tideflow rake;
Secedlow rake; at Wardlow 1is ,Lohgfou
edge vein, and Brightlﬁ‘de_ at-C al?'er.
The pipé' veins, or flat works, as at P.
. form another variety. They do not follow
: | D 2 h any



36 v
any regurifity, orinclinition of fhre Rratum,
‘but fill up fiffures ; having found rock for
I?aqf.'r and fbles, the vein runming more dr
o ibefs horizontally. They are fometimes df
‘gréat magnitude, twentjr or thirty ‘yards
wrde, and fometimes fo flender as, not to
‘exceed two-inches.

Pipe veins are always attended- with a
conﬁderable portion of clay, which, when
‘the vein ‘befomes imperceptible, will be a
fure guide to follow ; and from the appeat-
“ance-of a féw inches of elay orlly, purfuing
‘it a few feet, the vein has been found -of
confiderdble extent. Such is ¢heirrégulariey
of pipe veitis. ‘The gangait of the pipe is
differentt from that of the rakes, and they
moft commonly have the toadftone in the
vicinity, ‘either above or:bélow.

The principal pipe veins are Yate floop,
near Winfter; Hubberdale, near Money-

. , . alls
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aﬂ:: Watergrove, Mxllermme, and Lane-
head at Caftleton.

In the neighboushood of erkfworgh
Matlock, Bonfal, Caftleton, &¢. are many.
| veins containing blende or black jack, fyl-
phuret of zinc ; calamine, lapis calaminaris, |
or native oxyd of zine; harytes, calcaraoua
f:pa:, &ec.

At . Braflington Moor, north . weﬂ: of
Wirk{worth, are carhonates of }ea_d, irons,
fteatite, calamine, and blende. 'The white
" lead ore is commaonly in ums. Thefe mine-
rals are chiefly found under loofe ﬂmdy ad-
ventitioys matter, which might deferve the
attention of the geologift. Black wad, an
gre of manganefe, is foynd near Youlgrave.
The fluor fpar mines at Caftleton a}g in-
terefting te cuyriofity, as they thew fuch a
yariety of /4ms, or broken firata, filled up
with adventitious matter, as ‘a,r‘e pe‘r_}_n.;a_p,s. no

D3 where
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where elfe to be met with ; and produce
the greateft variety of fluors in the world.

. In this limeftone ftratum are frequently
found openings or caverns, which are com~
monly called fbakes, or fwallows. They
are large fiffures, the depth and communi-
cations of which cannot be afcertained, but
they are of great fervice in feveral mines,
as recéptac?cs for the deads, or rubbifh, and
as aqucdu&s to carry off the water. " -

I now come to a'ftratum which has ex- -
cited great attention among geologifts and
mmeraloglﬂ's, foreign and domeftic. No. .
reprefents Toadflone, by which name various
fubftances have been denominated, fome
having the appearance of bafalt, with equal
hardnefs, while others are of .various co-
lours, full of holes and quite foft. When
a fubﬁance is ‘met wnth, intervening the
-. 'hmeﬁone ftratum, but different in colour
and texture from the generality of lime-’

fone 3
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ftone; it is here generally called cat dirt,
channel, or toadffone. How far'they may
prove to be what is generally underftood
by the name of toadﬂone, the reader will
determine.

This ftratum is very in'egu_lar in :i'ts ap-
pearance, thicknefs, and diretion, . In the
. .neighbourhood of Wormbill, Afhover, Bux-
ton, Caftleton, and various other places, it
appears at the furface, being the uppermotft
firatum. It is generally of a dark brown
colour, with.a greenith tinge, fuperficially
full of holes; but at a greater depth it is
- more compa&, and the holes feem to have
been filled with calcareous fpar, and fome-
times with green globules. Fralture irre-
gular ; eafily fcraped with a knife ; but this
foft variety appears to me to be in a flate
of decompofition.

The harder variety is found in an irregu-

D4 lar
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lar columd; in the cave® at Caftleton. This
is as hard as any bafalt I have feen; is
¢ompa& ; contains hornblende ; and fome
patches or ftréaks of red jafper. This fort
is alfo found near Buxton, containing zeo«
lite_and,‘calcedpny_.. In no inflance does it
prefent véils of lead ore, or any. mineral
fubftance, at leaft in Derbythire. The ap-
pearance of this variety affumes fo many
different chatacters, according to its ftate of
decompofition, that it is very difficult to
trace its origin. The bafalts I met with
at Balifbury craggs, near Edinburgh, alfo
nearGlafgow, in the ifland of Mull, and in

Staffa, whea in decompofition, have every
‘ appearance and exterior chara@eiftic of
fome of the varieties of the Derby{hrre
gmygda!ond

It has not sy appearance of ﬂ:r:@tiﬁt:atrcm.t

* Thisisa deep ravine at the back of the ca.{llc and
lml’c not be confounded with the‘cavern at Peak’s hole.

It
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It refifts acids. No vegetable nor marine

figures have been found in it} nor any
chara@eriftic mark to evidence that it way
formed at the fame time, or by the fame
means, as the limeftone firatum which it
divides. The exterior, or what has been
“expofed to the atmofphere, refembles a
feoria or vitrified'mafs ; but this appearance
may proceed’ from its containing oxyd of

~ iton: and it abforbs moifture. The frace .
fure of a dull colour; carthy fmell when
breathed on. It certainly contains iron in

" _a large proportion, which is eaﬁljr attralted
by the magnet after torrefaltion. It divides
the limeftone ftratum, interfeGing and cut-
ing off the veins of ore, as’at H, which are-
ﬁgaiu found by cutting through it to G. )
It frequently fills up fiffures of great depth,
as at O, while at a fmall diftance from fuch

~ fiffures, it is only a few fathoms in thick- -
b, : '
- - A de-
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. A defcription of a fubftance called cbaxn-
wel, or cat dirt, or toadflone, containing lead
ore, and mentid_ncd by Faujas de St. Fond,
Werner, Kirwan, &c. fhall be given in its
proper place; and. on examination it will
prove to be another fubftance. Miners call
every fubftance in the limeftone ftratum,
differing in colour, &c. by thofe .names;
and_travellers too frequently. adoi)t their
language, and rely on their informati.on,‘ '
without examining the fubftances them-
felves. . .

.. No. 6. is another ftratum of limeftone,
rcfemblmg No. 4 in every pamcular, w}uch :
render a defcription unneceﬂ'ary

. This brief account will give the reader
an idea of the‘ general produce of Derby-
fhire. The miners have laws peculiar to
themfelvcs, of ancient date, and rigidly ob-
ferved. The lead ore throughout Derbythire
is fuppofed to be what is called potter’s |

- ore.
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ore. There is not one.refining farnace.
The reverberating fnmacc is in moft gene~
l'al l.lfe. b BT 4

The calamine and blend are got in-abund-
ance. at Bonfal, Wirkfworth, Matlock,
Caﬂlcton, &ec. bcmg bought by the brafs
founders. ‘There is a houfe where it is
calcined at Cromford, whence it is conveyed
to Stone, in Staffordthire, &c. The iron
works are fmall, and not numerous, though
there be feveral at Chefterfield.

The mines throughout the county were
formerly much richer than they are now,
and produced the fineft cryﬁa!hzauons.

Near

* It is worthy of obfcrv;tion. that the veins are poorer, in
general, the deeper they are worked, which may ferve to
fupport the opinion that veins are not formed deeper than the
gruft of the earth ; but that remains fpeculative at prefent,
as does the manner in which they are filled, more efpecially
when we know fome of them are worked under an immenfe
ftratum, that does not even bear any kind of vein. Veins, al-
though they appear at the furface, yet they are feldom rich

auntil they get a confiderable depth, and where the ftratum
: forms

]
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Near the New Haven, on the road from
Afhburn ta Buxtan, is a vein of argillaceous
carbonate of lead, called the Wheat fong,
and alfo. fome good white clay.

!nmsarnckofthegrutcﬁﬁﬁdity ""T'he abnoft continuab
mudtmalla.rgcmnofore,ofemydefmpum,:nm-

fiderable quantity of water, and fcarce is any good mine
worked that does not fuffer inconvenience from it. '

' SECTION
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 SECTION IV.

Stmfa 'af the Mountains ;‘o tbé w‘qﬂ of .
Caftleton. . o
(See Plate 2.)

IF we fappofe thefe - mouhitains vertically
‘divided, from the furface to the bottom, M
 will repréferit the ‘mountiin .of Mam Tor. .
‘F'is the ‘fiffure ‘that feparates it from the
limeftone twountain B, where the:blue fluor
<is found. W is the fillure, where is the
road called ‘the Winnets ;-and ‘L the moun-
tains that compofe the Long CLff.*
Mam Tor, which is faid to fignify ‘Mo-
- * ther Rock, prefents on one fide a -bare ftra-
tam of -1 30 yards in perpegxdicular height,
 being compofed of mircaceous grit, in fmall
* Tablets of thefe firata may alfo be had, fhewing the

dire¢tion of the veins, caverns,. &c.
' ~and
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and thin beds, intervened with thiftus. The
latter is a&ed on by the atmofphere, and
from its expofed fituation, foon decom-
pofes, and falls in great quantities, whcﬁ'ce
Mam Tor has 'Belen called the {hiveri'ng
mountain. The inclination is about one

foot in fifteen to the fouth.
: The-il’l'.ratum'-of fhale, or fhiftus makes
its appearance upderneath the gﬁt ;7 and:at
thé north end of the mountain B is a vein
of ore galled Oden, a mine as .rcprcfented
a4, O. ‘This is a Jong rake vein of lead ore,
running from weft to eaft, and underlying
-or bading fouth. It is faid to be a very
ancient mine worked by the Saxons._ The
" opérations are conducted horizontally, ‘the
ore being cut put more than a mile from
the entrance ; in fome places 6o yards be-
low the level or horizontal entrance, and in
fome places as much above it. This vein
is of various 'thicknefs, fometimes. eight
feet,
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feet, at others not above four inches, wheh
it is divided by a rider, as at r. Lead ore
in great quanunes, with many fine cryﬁal-
lizations of bleride, barytes, fluor, calcareous
fpar, {elenite, &c
. The entrance of this mine is in the lime-
fone ; and the ﬁrength of the vein extends
itinto the thale, which it foon Ieaves, and
then comcs mto the limeftone again. 'The
vein is in fome pla.ces divided by the hard
limeftone called rider: in which cafe the
miners, following the divided veins, work
.by each fide of the rider, perhaps more than
a }_1und1jed yards,' till the veins again unite.
‘The lead ore produces about 6o per cent;
and the mine employs about oo people,"
who chiefly refide in Caftleton, and are, in
general, intelligént men. It is eafy of ac-
"cefs, and the manager is always anxious to
fatisfy the curiofity of thofe w.hohwiﬂx to

 vifit
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wifit it, by :cndenqg them every civility i
" his power.

Here is found that ﬁﬁguia" variety of
lead ore, called Jlickenfide. . This galens
prefents a fmooth furfage, as if plated.
Sometimes it forms the fides of -cavisies,
and on being pierced with the miners tool,
rends with viqlcnce, and explo&e‘s with ;;,
crackling noife. The caufe -of this phe-
-nomenon has not been fully explained. I
bave feen a man, when he-came oiit of the

mine, only a few lginiitcs- after the ex-
plofion, who, regardlefs of the danger, had
pierced the fides of this fubftance, and was
much hurt, and cut violémly, as if ftabbed
about the neck and other places with a
chifel, whence he was unable to return to
* the mines for two weeks.

The feGtion under the letter L reprefents
part of a mountain, called the Léng‘ Cliff;
~ forming awful rock fcenery along the road
to
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to Manchefter. This mountain is chiefly
| of limeftone; and that marked B has every
appearance of h'avihg been feparated from
~it.  Here is the Speedwell, or navigation

mine, driven north and: fouth, as at S, to
.cut acrofs the veins of ore, which gene-"
raliy run eaft and weft. It hasnot proved
fuccefsful though excavated for half a mile,
and conne¢ted with immenfe openings, as
rat V. Its vr;'aters are colle&ed, Ia'nd boat§
float from the entrance to the Forefield.

_In this mountain are feveral 'fmall;rakc
veins, containing lead ore, barytes, fluor,
carbonates of lime, pyrites, rofe-éblou_red
calcareous fpar, blende, &c. X is a rake
‘vein running nearly fouth eaft by cﬁﬂ:, and
north weft by weft ; it is called Little Win-_
fter, #nd there are Teveral fhafts on it, which

are above twenty fathoms deep. N reprefents

3 Long CIiff rakes, on which there are a few
_ 'fhafts, ' - |
' E H reprefents
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H rcpmfeﬁts a fmall rake, oz ferin, of lead -
ore, running nearly eaft and weft. It ranges
up the fide of the mountain, -and on it are

a few fhafts, thirty fathoms deep. It is

worked open from the furface for a fmall
diftance. K is a rake vein larger than the

others, called Faucet, or forefide rake,
which has a dire@ion fouth, by 67° 30 eaft,’

and north by 67° 30 weft: it ranges from
the top of the Long CIiff, to and acrofs the

Caftle hill. A ftratum of bafalt and toad-

ftone openly appears, about one hundred

yﬁrds to the north of the rake K, at a place
called Little Banks; and I regret that it :
cannot be reprefented in the fe@tion. R is
a {mall rake, or crofs vein, or fcrin, called
Rock Pipe ; which, howdér‘,takqs theufual -
~ dire@ion of pipe veins. Cis Long Cliff -
Pipe, a fmall rake fcrin, but in a pipe di-
re&ion. Many f{mall veins crofs the moun- -

tain, feveral of which are cut acrofs by the

Speedwell
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Speedwell mine, as may be feen in the
plate. '

The veins of ore in this mountain range
under the toadtone. ‘On the furface of the
limeftone are frequently found quartzy cryf-
tals detached, fome pyramidal with prifms.
They are called Derbythire diamonds.

In the cave, or ravine, fouth of the
_caftle, on Cawler Hill, is an 1rregular
ba{'aluc _column, appearing like a detached
ma{s ; and from it I have broken pieces
. containing jafper, calccdoney,”and quartz.
The outfide - is. decompofed. Adjoin-
ing is a ftratum of toadftone, which is alfo
dccorﬁpofed; it appears like " indurated -
clay, full of holes, with green globules, fpar,
&ec. - This ftratum ranges to the eaft and
fouth, and is of confiderable extent.

12 ' SECTION



"SECTION V.

Hccount of the Adits or Galleries.

/

IN Derbythire there are many levels, adits,
or galleries, to free the mines from water,
~ which are often admired by foreigners. One
~ of the moft confiderable is at Wirkfworth,
. called Cromford Sough, relieving-an exten-
~five mineral tra& of its water, to the depth
of the drain. ‘This fough paflfes from the
north eaft to the fouth._ weft, and is full two
* miles in length. The adventurers, with a
laudable {fpirit, expended 30,000l in its, -
completion, and the mines pay a proportion‘.
of lead ore to the progrietors of this grand
‘drain. Yet the mines about Wirkfworth =

are




are now beneath the level; and it is ren-
dered of no farther ufe.* '
Another fough has been dnven from a
lower level, that of the Derwent, at a great
expence, and is called Wirkfworth moor
fough. It is to the eaft of that town ; and
is near three miles in length. This level
will lay the mines dry for feveral fathoms,
but it is not yet fettled what contribution is
to be made from the miners to the pro-
prietors, It is ﬁngulai‘ that a low level in
the limeftone lays a great courfe of country
dr);', all the waters falling into it for a con~
fiderable diftance. |
At Youlgrate is one of the longeft fevels

* The relieving of the mines at Wirkfworth, by the fpirited.
enterprize of driving the level, is become only 2 fecondary
qbje&; for the water delivered by it at Cromford, has proved. -
- of amazing value, and was. the firlt ftream 'employed by the: .
late Sir R. Arkwright, to.work his cotton mill, This water
continyes-to work one of the largeft cotton mills in the king-
dom,’and has the great a.dvant.ages of mat being fllbjﬁ& cither-
to. confiderable mcreafe or diminution. - s

"E3 in
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in this country, running from the Derwent

to Alport, and called the Helcarr Sough. -

" The length is near four miles, and it coft
upwards of go,cool. Itis driven through a
variety of ftrata, and relieves a confiderable
number of mines. At Stoke Hall is an adit,
driven up to relieve the Edge.Side mines,
near Foolow, exceeding a mile and half in
length. .
In Derbyfhire there are many other
levels, extending a confiderable length, but
there are few fteam engines, except on the
coal mines. ;
The manor of Caftleton has a royalty,
called the King’s Field, enjoying ancient
and peculiar cuftoms and privilegcs.. Any
perfon who difcavers a vein of metal may

" take pofleffion of it, and upon application

to the bar mafter, after proving that a fmall
portion of lead ore has been obtained, a
 piece of ground is granted, and the mine

and -

7
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and its produce become the 'legaﬂ property
of the difcoverer, who then generally finks
a fhaft, or takes the moft eafy method, con-
formable to the laws and cuftoms, to ex-
cavate the vein, and bring the produce to
- the furface. The mafs containing parts of
lead ore, fpar, &c. as cut fram the vein, is
called boro/e: when drawn out of the mine -
it is broken fmall ; the lead ore is feparated
from the fparry matter, by various opera-
tions, as wathing, fifting, &c. and brought
to a proper fize ; after which it is meafured
by the Bar mafter, who takes a certain quan-
tity as /o, or duty, for the king, and for
tythe. It is then conveyed to the furnace,
‘where it is fmelted into lead. The duke of .
Devonthire has a leafe of the duty from the
crown.
Calamme, blende, &c. &c. pay no duty;
but they cannot be taken off the ground
E 4 until
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until the land owner be fatisfied, he having
the prior claim. .

* This county is extram:ly full of fmall
veins, almoft every miner poffefling more
or lefs. Such are feldom rich in produce, ' -
and indeed they have been rarely analyfed ;
but were- the produce of every new vein
fubmitted to analyﬁa, it might lead to many .
deantages.

SECTION
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.SECTION VI,
- Obfervations an Cat Dirt,

- IT has-already been obferved in the ead
of . Se&ion 1V, that there fometimes occurs
in the Derbyfhire mines a ftratum of deeom-

‘pofed toadftone, with the appearance of in-
durated clay, full of holes, containing green
globules, fpar, &c. Having.been informed

_ that lead ore had fometimes appeared in °

this . fubftance, and afterwards feeing it

| mentioned by Werner (on the information

of a Derbyfhire gentleman), and from him -

by Mr. Kirwan, in his Geological Effays,

- p- 288, I hecame anxious to.difcover the

truth of this matter. This defire-was en-

creafed by the recent work of Faujas de

St, Fond, entitled Travels in England and

Scotland, -
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Scotland, from which I fhall beg leave to
fele@ the moft effential paflages on this
fubjeét ; pamcu!arly thofe pages where he
informs the reader that galena has been
worked in the toadftone ftratum.
| Fagus de St. Fond, p. 328, fays, ¢ Toad-
¢ ftone containing lead ore, Mr.Whitehurft,
¢ and Mr. Ferber affirm, that in all the mines’ -
¢ which have yet been opened, the vein of
¢ ore is found exclufively in the limeftone,*
¢ and difappears fo completely on' reaching
¢ the bed of toadftone, that-not the fmalleft
¢ veftige of it is difcoverable in the latter:
~ ¢ but that on piercing through the toadftone,
‘. h.owever thick, the vein as certainly makes
¢ jts reappearance; and this fa@, they affirm,
‘ holds good through every vein of ftrata,
‘ to any depth. This difpofition, however.
* This is not exadly st as’ before ftated in this

work. . ‘It will be found that the lead ore is frequent in the
fhiftus, and fometimes i in the coal,

¢ aﬁoniﬂiiﬁg, N
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¢ aftonithing, is in general true ; and thence |
¢ Mr. Whitehur&. conceived the opinion
¢ that the toadftone which thus feparates the
¢ calcareous ftrata, and interrupts the courfe
_ ¢ of the ore, muft be the refult of different
¢ currents of lava. My thoughts on this
¢ fubje@ have been already explained, but
¢ if there fhould remain any doubt that the
_ ¢ toadftone is not a produ& of volcanic fire,
“the fa& which I am how going to ftate
¢ will be fufficient to remove them.
¢ Do&or Pearfon having fpoken to me,
¢ at Caftleton, of a miner who fold fele&
“ {pecimens for the cabinet, we went to pay
* ¢ him a vifit. I purchafed from him a col-
¢ letion of the moft interefting minerals of
¢ Derbythire, and fome fine picces of fluor
¢ fpar, the cryftals of which were in the
¢ moft perfe& prefervation. |
"¢ In the courfe of converfation with him,
¢ ] afked whether it was true that no vein.
' 5.of
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¢ of ore was ever found in the toadftone ?
¢ he replied, that fuch had uniformly beenr
“the fa&t hereto, and though long employ-
¢ ed in the mining bufinefs, he had never
¢ heard that the flighteft trace of lead ore
*had been difcovered in that flone, but
€ that he bad juft learned to bis' coft, that
¢ the rule was not without exception, if not
¢ in refpe& to toadftone, at leaft as to the
¢ cat dirt or channel. :

¢ On retjueﬂ.ing'a further explanation, he |
¢ told me he had been ruined by warking,

¢ on his own accaunt, a vein, which at firfk
¢ had the moft promifing appearance, but
¢ which, after opening a deep gallery, at a
¢ great expenfe, was loft in a bed of chan=

. ¢ nel, where, however, it was again re~ -

¢ covered, but in too poor a flate to indem=
¢ nify him. As the mine was but a little

¢ way off, he offered ‘to fhew it to us, -

¢ efpecially when™ he perceived I doubted
¢ his,
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¢ his account: providing himfelf therefore
* with fome mining implemerits, he defied
¢ us to follow him, and we willingly com-
¢ plied. We directed our fteps about a mile
4 to the ea_ﬂ:_ of Caftleton, along the fteep
"¢ fide of a niountain which fronts it, and
¢ upon a narrow road about 200 feet above
¢ the fubfequent plain. The mountain is cal-
* careous; and in fome paits exhibit traces
¢ of firata, but its general difpofition prefents -
¢.a uniform.and continuous mafs, like moft
¢ calcareous rocks of greatelevation. Marine
¢ bodies are not very abundant here; I ob-
¢ ferved ‘however a few fragments of -en-
¢ trochi, and fome terebratula. Several
¢ lead mines have been opened in it, and it
"¢ aifo affords ¢alamine in an ochrcbus form.
‘¢ We foon reached the entrance of the

¢ gallery, which penetrates in auih‘oriznﬁta!
+ % direQion, and opens in the ftratified part
¢ of the calcareous rock, in a feam of wite

¢ calcareous
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¢ calcareous fpar, which prefents a fmall but
* very diftin& vein of galena, intermixed
¢-with fluor fpar.
¢ This inﬂicaﬁon, which was regarded as
¢ very promifing in a mouritain which con+
¢ tained feveral otherlead mings, determined
¢ E. Pedley, and his affociates, to commence
¢ their operation ; .but fcarcely had they
¢ reached the depth of twelve feet, when
¢ the limeftone terminated, and they had
¢ the misfortune to. meet with the channel.
- ¢ Ag till then there had never been any in-
s ﬁance of the moft flender veins of metals
¢. bcmg found in this unprodu&we ftone,
¢ they would 1mmcd1ately have difcontinued
¢ their labdurs, had not the fame vein of
¢ galena, which they traced' through " the
% limeftone, continued its- courfe 'in the
*thannel or trapp. This appearance was
4 {o extraordinary and novel,. that, feduced
* by it, the miners purfued the ore:in the
' ¢ channel
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¢ channel ‘to the horizontal dépth of ninety
¢ feet, in the conftant hope that the vein,
¢ which never exceeded an inch in thick-
“ nefs, would foon' enlarge its dimenfions.
¢ But the farther they proceeded, the trapp
¢ became fo hard, and it r:aquired fo much
¢ labour and-expenfe to cut through it, that
¢ Elias Pedley told us he was on the point
¢ of altogethf;r abandoning the work. This
¢ bed of trapp was little more-than feven
 feet thick, but it is very probable it ¢x-
* tends a gredt way into the mountain, when
¢ it is confidered that the gallery has already -
“been caryied ningty feet in an hmznn,t&l
£ line, without difcovering any appearance
¢ of alteration, - o 8 & D
¢ This bed of channe] or cat dlrt, is
* really a greenifh trapp, very hard-in the
* inferior of the mine byt upon being taken
* qut of .the gallery,” and expofed for fome
“-time tothe atmofphere, it becomes friable,
: ¢ its
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* its eojour changes, and it paffes into an’
‘ earthy' ftate. It is probable that this de-
¢ compofition arifes from fome invifible
¢ particles of iryrites, which become effloref-
"cm:, and eaufe thre fubftance to fall iato
4 2 detritus. |
¢ Here then is a proof that galenahas

¢ been found in a bed of chnnnel in which
~ ¢ it has been traced in an uninterrupfed line
¢ of go feet, accompanied with a fmall por-
¢ tion of calcareous and fluor fpar. This
¢ inftance exhibits a direct and unequwocal
* exception to the obfervations hereto made
¢ refpe&ting the mines of Derbyfhire. The
*.exiftence of lead ore in the trapp is a cer-
¢ tain proof that it is not the pmdu&-of
¢ fire. « B 5
" ¢ know that thofe mmeralog:ﬁa who

4 are converfant in the fudy of - lithology,
¢ who have examined the: trapp upon ‘the
A fpot, and are fully acquainted. with that
£ - ftone -
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* ftone and all its varieties have no occafion
* for this proof. But the fact appeared of {o
* much importance that I conceived it pro-
“ per to méntion it, to do away évery
.* doubt on the fubje&. This confideration
. ¢ thereforeé, will form my excufe to thofe
* who may be difpleafed at the minute and

* tedious details which I have been obliged

*to enter into, that I might place the
¢ queftion in the cleareft po{ﬁblc point of
¢ view.’
I am forty. Mbnf Faujas de St. Fond

did not examine this fubftance more mi--

nutely, as well as the well-known '!iibun-'

.\ .-
._‘.,

tain.of Mam Tor, -

\ He fays, page 325 of his work ¢ chcraI

“ mines have been operied in the very fteep
¥ calcareous mouritain of Mam Tor.’

. Its very appearance is the moft oppofite

to calcareous mountains that can be con-

ceived, and its component parts are mica-
' F ' ceous

g
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ecous grit, laminated with argilla_ccous fhif-
tus, and incumbent on the fame ftratum ;
- as before mentioned.

"It is by no means my wifh to enter into
the examination of the works of literary
men with a view to confute them, I merely
wifh to ftate falts as they appear, fo as to
ijrefent the fcientific with authentic ma-
terials. |
- The excellent Lord Bacon introduced = .
what is called the experimental philofophy, |
in which fa&s .al(_)m:'arc confulted ; and I
hope to be pa;.rdo'ned, if facrificing for a
moment my veneration for thofe illuftrious
charaéers, I flate the plain fa&ts with the-

- freedom of a pradtical man addi€ted to no
theory. I went into a mine called DirT-.
Low, about a mile eaft of Caftleton, where
it is faid that the vein of lead ore migrates
into cat dirt, or toadftone ; and indeed the

" mine itfelf took its name from this cat dirt.
In’
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Ia a thaft, on the left of the road going t6
Bradwelly which proceeds from .a large’
rake vein; I wert down about g0 fithom:
One fide of the vein confifted of ‘what the
tniners called channél, cat dirt, or toadflone;
| and a part of the vein was full of that
fubftance. ‘T cut out fome picces myfelfy
and direGed others to be cut, all which I
tock with me. Upon éxamination, this
fubftance was of a brownifh green colour,
interfperfed with green earth, foft, and po-
rous. It was by no means fo hard as the
generality of limeftone, and appeared on
the cdntrary to be in a ftate of decompo-
fition. It effervefced, fttangly with acids;
and on putting a piece in a heated crucible,
I immediately perceived a ftrong fmell of
“{ulphur. In the dark it emitted a' blue
flame, and burnt to a ditty red. On ap-
plying it to the tongue, it was cauftic, and
greedily abforbed moifture,
YT ra It
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It feemed to me to be a queftion, whe-
ther this fubftance be not a ﬁmeﬁone,
ftrongly impregnated with pyrites, which
are in a decompofing ftate ; the green earthy
matter I fufpet to be chlorite.

At Pmdar and on Tldefwell Moor, where
the lead ore is alfo faid to occur in this fub-
ftance, I examined another variety of it,
but foupd it effentially to agree with the
former. I therefore conceive that the con-
fufed terms of miners have mifled the very
refpectable authors before mentioned, who
had not ﬁiﬂicient time nor opportunity to
inftitute a fri, enquiry. In truth, the
miners have applied the fame name of
toadftone, or cat.dirt, to fubftances ex-
trem:ly remote, and which have' only a
pamal refemblance in exterior appearance.

SECTION
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SECTION VIL
Jcr:agmt of the Fluor Mine, and of the man-

ner of working that mineral.

IN the fourth fe@ion of this work, I have
already e\:plamed the appearance of feveral
Derbythire ftrata. The reader will now
'forgivelmy proceeding to fome, in which I
am myfelf much interefted. The mountain

B, (fec plate 2.) appears an aflemblage of

vaft rocks of limeftone, without conne&ion |
or regularity, and is full of openings or ca-

verns of immenfe depth, fiffures, &c. In

this mountain are the two mines that pro-
duce the beautiful compa& —ﬂﬁor'*, here . -
called Blue John, which is found in pige

* Tlns fubﬁance adls as a fpeedy flux to metals, owing 0
its peculiar acid, whence the name of Suor.

F3 veins
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veins of various direCtions, as -repreftntcd-
at P. In thefe mines it is neceffary to arch

_ the roads with ftone; for after iong rains,
wood is not capable of fuftaining the
‘weight. The fluor in various places ai;peam
to have been formed on the lime{toné ; for
it ft_'e-qut_entl)( has that fubftance for a nu-
cleus, around which it feems firft to have
chryftallized, till it had greatly increafed by .
accumplation. 'Freqm_:qtly,. .h_owevcr‘ the
* gentre is hollow. " '

In various parts of the mine, in caves.
filled with clay and loofe adventitious mat-
ter, the fluor appears in detached maffes,
bearing every appearance of having been
brokén from the limeftone, on which it
feems to have been originally formed ; for
gvery piece, in bne_pari; or other, feems to

“have adhered to fomething, and to haw:
t been broken oﬂ' Thefe caverns are fre-
quently
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‘quently befet with beautiful calcareous fta-.

laites, of a large fize. ' %
It is impoffible to account for the pro- |
digious variét_'y, and fingular difpofition of
the veins, and fudden contrafts of the fineft
colours, which occur in this fubftance. Some
of the pieces of fluor are a foot in thick-
nefs, and have four or five different and
. diftiné veins ; but fuch large pieces are very
* rare. In general they are only about three
or four inches thick ; and fome prefent one
ftrong vein, while others thew many {maller.
~Such as difplay a geographical figure, like
- a'coloured map,-are moft rare, and valuable.
Some varieties are much more loofe in their
texture than others. The colouring matter
has been generally thought to be iron, but
I fufpe&l it to be afphalt, which may per-
* haps contain pyrites in a decompofed ftate;
but there are many ﬁﬂgdar varieties which
‘have not undergone any analyfit. The
r4 fluoric
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ﬂugric acid is eafily obtained by pulveﬁﬁhg P

the fluor, and putting it in a leaden retort,

to which add its weight of any of the mi-

neral acids. Apply a gentle heat, and the

fluoric acid will appear as gas, which may
be caught in a veffel of the fame materials
\ with the retort. Its peculiar property of cor-
roding glafs and filiceous fubftances, is well
_known, and has been employed in France
in engraving glafs plates of fingular beauty.
It is alfo a noted flux for the lead ore, its
very name being derived from its being fo
ready a mean of accelerating fufion.
Faujas de St. Fond has pronounced this
fubftance to be the moft beautiful in the
mineral kingdom; and has particularly
.praifed the elegance of the manufaGure.
In the loofe earth of the caverns are found
rounded nodules of lead ore, fdmeﬁmes
called potatoe ore ; and there is in the fame
xﬁountgi_n a pipe vein “of calcareous fpar,

o on¢
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one of which contained lead ore, which
was wotked as at M, called the Miller mine,
The hmcﬁone that compofes the whole'i is
full of marine exuviz. This mountain,
‘as I before obferved, reaches fouthward to
. the Winnets, where it is feparated from the-
Long Cliff by a deep ravine, -in which is
the road to Manchefter. -
The rocks on the fide of the road are
fupendous, and in many places perpendicu-
lar, runn'nig in all dire&ions, and forming
immenfe caverns. The mines of this moun-
 tain afford the greateft variety of mineralo-
gicﬁl information of any which I have 'yet
'feen. The veins theinfelves, the freqﬁent
. abﬁrilétion of their directions, and the dif~
location of the ftrata, with the heterogenous
fubftances found in the immenfe caverns,
prefent matter for great ftudy, and curious

obfervation. T
Thg accefs into the mme of fluor is toler-
a.biy
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~ ably eafy, defcending about 60 'yardsl down
fieps, amid limeftone. Proceeding about

30 yards deeper, by an eafy route, you ar- _

rive at a moft beautiful cavern, befet with
delicate white ftalactite, which, to the imagi-
nation, affumes a variety of figures. At a

fmall diftance further, you are led into'a -
cavern yet more grand, in which fome fta-
lactites, hanging perpendicularly from the

roof of the projeing rock, form a ftriking
femicircle ; the black walls of the mine con-
traft with the fnow white ftala&ites, and
conftitute a fcene furpafling defcription.

Hence you ate led into a variety of intereft-

ing caverns, vems, &c.. and the guide will

be ready to give every information to the -

~ curious viﬁtor, without any; wifh to delude

him bjr fabulous wonders, or interefted

error. _
I thall now proceed to give a fhort ac-

count of the chief varieties of fluor, and of

the
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the method employed in their manufa@ure,
Fluor, or fluate of lime, generally cryftallizes
'in the cube and its modiﬁcations, rarely in
the o&taedral, and ftill more rarely in the
dodecaedral form. The chief varieties are
“the following : ' N

Witer coloured cryftals: of cubic fluor,
ftudded with bright pyrites. The accumu.
lation of cryftals frequently covers the py-
rites with a pretty effe@.

Very large and tranfparent cubes of fluor,
with pyrites in the infide, accompanied with
blende and lead ore,

© Blue fluor, of a violet colour, in pers
fe& cubes, wi_th eubes in the interior.

Amythiftine and topaziné fluors. The
Tlatter is of a fine yellow, with internal
cryftals of pyrites. ' |

Dark blue fluor, with the edges bevelled

- #p each fide.
' Blue
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Blue fluor, with one bevelled edge, ora -
plane on cach edge. '
: " Blue fluor, with four fided pyramids on
each face.

Blue fluor, indented and perforated.

Fragments of o&aedral fluor.

Ruby coloured flyor, in perfe& cubes, on
limeftone.

Granulated, or fandy fluor, of a rofe

, colqﬁf. _ ,

Compa& fluor, in miﬂ'es, formed'_ on'
ﬂmeﬂ:oﬁc, or in nodules. This feems an
accumulation of cube upon cube, forming
prifms, the furface of which is cryﬂalhzed
Some of thefe maffes, which are feven or
eight inches thick, are feparated in two or
three ;;laces__with a very thin joint of clay,

- fcarcely thicker than paper. ‘This variety
is compofed of .vcry fine veins, and fudden
contra.{’cs “of blue. ‘

“Another variety in maffes, full of holes,

contalmpg
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containing decompofed calcareous fpar, in
the form of brown pearl {par. This variety

is lightly veined with blue; and the bot- -

- tom, or part next the rock, which is called

the root, is wholly blue, and tranfparent,
but not fo dark or fo finely figured as the
veins. | ' :
Another variety, harder than the former,
the ground clear white, but ringcd like the
lichen geographicus. This never forms
veins. : : . _
A variety having five regular veins of fine
blue. This ftone is much loofer in its tex-
ture: and where cut acrofs its crjﬂxlli-
zation, it prefents a beautiful honeycomb

appearance. There is another variety more

"

" regularly divided into three veins.
“The dark blue, approaching to black, is |
perhaps of all others .the moft rich and-

' beautiful, and difplays a variety of penta-

gonal figures, and is bituminous.
The
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‘The variety, which is of a dark purpie;
perviding the whole mafs, is loofe and
friable. .
That of one ftrong blue vein is much
harder, very rich, and tranfparent.
_ Fluor' in detachied cubes, in the hmeﬁone;
appearmg a litde decompofed:
" Fluor with mietalic veins:
Fluor decompofing:
Fluor of a fine green tinge:
Of a blue ¢olour, in a mafs of cryfallized
cubes, with elaftic or indurated bitumen.
Fluor in compa limeftone with galend;
in veins and (mall parncles; filling up inter-
Rices. ’
" Fluor cryftallized in cubes, upen horo<
ftone or petrofilex. ‘
Fluor in the cavities of coralloids.
Fluot -with batytes, - commonly called
tyger ftone, being opake, and fulI of dirty
brown fpots. .

LR

Having
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Having thus given an account of the
chief varieties of fluor, I fhall defcribe the
art of working it. '

When it is intended to be worked into a
vafe, or the like article, a piece is feleted
~ fit for the purpofe ; and if after minute ex-
amination it be found free from defeds, it °
is carved with a mallet and chiffel into a
fpherical form,and thenfixed on a chock v&lrith'
an exceedingly ftrong cement. . The chock
is then fcrewed on the lath, a flow motion
is produced, and water continually drops
. on the ftone, to keep the tool cold, which
is at firft applied with great care. This
tool is a piece of the beft fteel, about two
feet long, and half an inch fquare: it is
reduced to a point at each end, and tem-
pered to fuit the work. As the furface be-
comes {fmoother, the' tool is applied more

boldly, and the motion much quickened,
tll -
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till the piece of fluor be reduced to its in=
tended form. '

The laths worked by machinety poffefs a
great advantage, the tool being applied with
more delicacy, from the body not being in
motion, as in turning the foot laths. Ano-
ther great advantage is, that any motion is
procured by a touch; as in fome cafes a
very quick motion is required, and in others

“very flow. _

The piece being thus formed, and ren«
dered fmooth by the fteel inftruments, in
order to render it fit to receive a polifh, a
coarfe ftone is applied with water, fo long as ’
the fmoothnefs is improved by thefe means.

" Then finer grit ftone, pumice, &ec. till the
piece be fufficiently fmooth to reccive coarfe
emery, and afterwards fine emery.

If with the" latter it appear of a good
fhining glofs, then the fineft putty is em-
ployed for a confiderable length of time,

| till
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till the polith be as bright as poffible, which
is known by throwing water on it.. If the
part thus watered appear higher polifhed
than the reft, the polithing -is continu-
ed till water wxll not heighten the appcar-
ance.

The advantage of the lath, WOrked by
“watet, is particularly confpicuous in forming
delicate hollow vafes, &c. for by the ufe of

“the foot lath, the Huor was frequently
broken, and its laminated texture at all times
difturbed; but the ufe of the water lathy
by its fteadinefs, prevents thefe inconveni-
ences, -

The Hrft mill that was btnlt for Su‘
Thomas Lombe, at Derby, is now con-
verted into a manufa&ory for this purpofe,
as mentioned in the firt fe@ion. 'This

 beautiful produ&ion of nature is here form-

ed into elegant urns, vafes, columns, &c. -
giving employment to a number of families,

' G and
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and forming an interefting article of com-

merce. ¥

* Meffrs. Brown and Co. the propricmrs,'are happy
to thew travellers their manufadery, and give them every
information. Their wholefale warehoufe in Taviftock-fireet,
Govent-garden, exhibits the greateft variety of elegant urns,
vafes, &c. formed of this beautiful ftone, at the fame pricg
as at the manufacory; alfo the moft {flendid and extenfive
colle&ion of minerals in the kingdom.

“SECTION



"' SECTION VIIL

dc:ount of other Mmeral.r ﬁ;:.md in
Derﬁ_y/b:re '

; THE gypfum or al'aba&er,_natﬁfallf arife'sr
to obfervation, after the ﬂlior, as being
employed in Works of ﬁtmlar elegance
This fubﬂ:ance is found in large maﬂ'es, '
filling up cavities or infulated places in the
~ argillaceous grit, near Derby ; as at Elvafton,
Chellafton, and Tetbury. It never. forms
a ﬂratum, but is generally attended: with
gravel, ftrong red clay, and an earthy cover- -
-ing, in which are frequently innumerable
fhells, . | " |

The gypfum is generally vcmed with
red, and frequently with a dirty blue. No |
mineral, or marine fubftances, are found
in it.

G2 Gypfum



84 |
Gypfum or alabafter, is generally fo foft .
as to be fcraped with the nail ; but fome
forts are much harder than others, and of

a clofer texture. Nc_ar the furface it is ftriated
and fometimes cryftallized; below it is much

more compat, and is frequently ufed for -

architeural purpofes, forming elegant co-"
lymns, pilaftres, &c. of which thofe in the
hall of Lord Scarfdales, at Kedlefton, ftand
unrivalled. When cryftallized it is called
{felenite: It is eafily calcined, and then
forms what is called plaifter of Paris, which
greedily abforbs water, and is caft into vari-
ous figures, as imitat;.ions of the antique fta-
tutes, &c. It is likewife ufed for moulds,
for floors in houfes and other economical
purpofes. It forms an article of trade, and
confiderable quantities are fent to London.
" The chief varieties of this fubftance are
capillary gypfum, in delicate filky filaments,
‘three or four inches long, fo tender as to
render it impoffible to procure it perfe. |
2 Plumofe
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Plumofe gyplum, like white feathers,

clegantly curled, on limeftone.

Green felenite, extremely rare.,

Sclenite in tranfparent pri{fms and rhombs,

Gypfum, rock alabafter. Striated filky h
alabafter. | '

Compa& white; femi-tranfparent; red
veined ; vanegated &ec.

I ﬁnall now give a fhort detail of the- _
' other minerals and metals found ia Derby-
thire.

Inthe filiceous order may firft be men-
tioned topazine and rofe coloured quartz,
_in hexagonal prifins, with double pyramids
.detached. :
. Amethiftine quartz finely tinged; with

perfe&t hexagonal prifms, alfo with double

pyramids detached. ' ‘
Clear coloyrlefs quartz in fragments, and
the fame enclofing bitumen : thefe varieties
are loofe in the limeftone.
G3 Chert,
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Chert, hornftone, or petrofilex, forming
thin luminated beds, near Bradwell , Buxton,
Mlddleton, &ec. &c.*

“The fame fubftance is alfo found ex-
bxbxtmg entrochi, coralloids, &c. in which
cafe it feems the fecondary petroﬁlex of

Sauffure. '
Of the barytic order the moft general
is the fubftance called cawk, from its re-
{embling chalk, (which is not found in the.
north.) It occurs in great quantities, being
the common attendant on lead ore. The
“colour is often white, but more frequentlj
a greyith white, inclining to the cream
*.Dr. Smith in his travcls, vol, I. p. 176, mentionsa ftratam
of flint running horizontally through the limeftone by the rock
houfe, at Cromford near Matlock, Mr.Kirwan in his geological
effays fays, that it is found in ftrata 12 feet thick in Derbyfhire.
For this he quotes the philofophical tranfa@ions. In Peak
. foreft ate a variety of chert beds of various thicknefles, fome are
in contaét with the granulated limeftone, although limeftong

full of fhells is above it and below it; its colour is -of the
dove blue, it adheres to the chen. and is fofter than the other

vanety.
; tinge,
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l mge, whlch fometlmes rifes to thé ochre
yellow. It is foft but ponderous fra&u're‘
earthy, fometimes fcaly It often contains
fmall veins of lead ore, as thin as thréads ; ;
) and fometimes {mall veins of fluor and
" blende. ' '

_ Barytes occafionally occurs cry&alliz’cd in

tabulated rhombs, on grit ftone ; but more
generally indelicate tabulated cryﬁals,whlch
by combination, form fpherical balls. One
variety is flala@itic, fometimes with' tfan_f-
parent cryftals, and native fulphur.
" The arborefcent barytes is compofed of
ligaments - of various colours, inte}veining
each othér, appearing fomewhajt like bran- .
ches with foliage. A piece now before me
is pqliﬂ;éd, and exhibits dark brown and
* lilac figures, beautifully interfperfed - with
blue in a geographic form, or like a coloured -
map, and affording beautiful contrafts.

Barytes in tabulated cryftals, opake white,

64 half
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haif an iach in diameter, but as thin as leaf .
gold, on a-cellular gypfeons matrix, with
native fulphur.
_ Barytes having a plumofe appearance,
when covered with tranfparent cryftals of
fluor. Barytes in fluor forms a pretty vas
riety. : _ :

‘Barytes has lately been found confu-
 fedly cryftallized, of a fky blue colour:
the fraGure foliated.
 But what the chymifts call carbonates
of lime, and mineralogifts calcareous fpar,
&, afford an amazing variety of colours
and cryftallizations. This fubflance is apt
to be confounded with fluor, from which |
it effentially differs; the fluoric acid being
 of a peculiar nature, and very diffefent from
the carbonic, not to mentien other diftine-
tions. The calcareous fpar here appears in
its moft ufual fhipe of the rhamb, and its

wodifications, muacles, &c.
‘ ¥ The
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The primitive rhomb is rarely found. - It
- is generally on a dark bituminous limeftone

with pearl fpar and felenite :* the primitive

thomb paffing into a variety of modifi-

cations. :

Lenticular tryftals, on dark limeftone,
~ blende, &c.

The d_ogs tooth fpar, forming double
hexagonal pyramids, joined at the bafis.

Hexagonal cryﬁals. of calcareous fpar,
rarely - terminating with pyramids of the
primitive rhomb.

Hexagonal cryftals terminating with the
primitive thomb truncated.

Hexagonal cryftals terminating with the

lenticular pyramid.
Hexagonal cryftals with a variety of ter-
minations -forming pyramids, with three,
© fix, twelve, fifteen, and more facets.
Hexagonal prifms of a high-topaz colour,
with various terminations.

. Fibrous,
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" Fibrous calcareous fpar. Cifqal.'eous fpﬁr
:ippcari.ng mamellated. , ‘
" Macles, .or twin cryftals; fome exceed-
ingly rare, and in "great variety.

‘Opake fnow white calcareous fpar, cryftal-.
lized in double hexagonal pyramlds, Joined
at their bafes. -

" Stalactites fonniﬁg a variety of beautiful
colours, with the appearance of agate vein.’

Stzﬂa&ites, the terminations cryﬁalliied.

Green ftalactites, very rare.

Granulated calcareous fpar, or in méil'es,
compofed of grains. |
: Rof;:_ coloured calcareous fpar, amor-
phous. - C

To this order alfo belongé a great va-
riety of marbles. The uppet furface of the
llmeﬁone is frequently nearly whltc, pm-
bably from bemg bleached by the weather ;
it is perfe@ly hard; a variety of it is founcl ;

at Lover s Leap, near Buxton. w
Of
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Of a fine ﬁ‘ong.colour, near Hopton.

. Fine red brown, near Afhford, full of large

marme remains.

Fine black is found at Afhford Matlock

Monfaldale, and various places
C nrallmd marbles cxhlbltmg a variety of
madrepores, are found in laminz in various

parts of the Pcratum

Dark coloured llmeﬁone, full of marine

exuviz, in large ﬁgures

Dark coloured hme{’cone in very mirtute
ﬁgures at Wetton. Frequently in the ftra-
tum of limeftone are decompofing green.

globules, and fmall green veins with de-

compofing pirites. This fubftance is foft, '

and of a fine light green colour.

Before proceeding to the metallic ores, a
few of the inflammables may be mentioned.
Among thefe the moft peculiar and re-
markabl'c. is the elaftic bitumen, in its va-
rious ftates, (or mineral cahoutchou) a recent

difcovery,

-
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difcovery. Itis generally found between the

firatum of thiftus and the limeftone, rarely .

in fmall cavities adhering to the gangart,
and fometimes containirig .leg_d ore, fluor, &c.
When firft detached the tafte is very ftyptic,-
a3 if blended with decompofed pyrites. It
varies in colour frem the blackith or greenith
‘brown to the light red brown, and is eafily
comprefled ; but fometimes the fame piece
is lefs elaftic in one part than in another.
.On burning it the fmell is rather pleafant.

A piece of the elaftic bitumen, of a red-
dith brown colour, now before me,’ con-
tains nodules of indurated fhining black’
bitumen, refembling jet. This kind is very
rare. , | :

Another variety, the only piece I have -
feen, isin a marine fbell, in a piece of lime~
flone. '

The elaftic hltumen of adull red and
tra.nfparent,



tranfparent, in cryftallized fluor, extremely
rare. C
A variety, yet more fearce, but lefs elaf-
tic, appears to be compofed of filaments,and
has a fingular acid tafte. The chara&erif-
tice are very different from any other fort;
and might-proﬁably, if inveftigated, account
for the origin of this fubftance. On cutting,
- and in other circumftanees, it refembles foft
cawk, or old bark from a tan-yard.
~ Indurated bitumen, appearing like jet,
in amorphous maffes, and globules of a
ihining black, but fometimes liver-coloured.
'This kind is ele@ric when rubbed; and is
fometimes found in barytes. '
Elaftic bitumen with éfphalt, containing
Jead ore. The fame in' long filaments;
almoft as fine as wire. .
. Sulphur (native) in the cellular parts of
" barofelenite on limeftone.
; \ That
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That eflential mineral, Coal, which gives
birth and fupport to maﬁy of our n-mnu‘-
faQures, appears in different parts of this
country. It is found in the greateft plenty
in the north eqﬁ,‘ as has been beﬂ.)re‘men- ‘
tioned.: Towards the north weff of Der-
byfbire it is found _agairi near Buxton, as
at Coit Mofs,l on the edge of Chefhire. In
vatious places, for the diftance of feveral
miles from eaft to weft, neither the ftratum
of argillaceous grit, nor the coal, have ap-
peéared. , '
Coit Mofs is a confiderable _-mountain
3 or- 4 miles weft of Buxton, compofed of
argillaceous grit; at the depth of 3¢ or 40
fathoms, beds of coal are found.

-'There appears a feruginous fhiftus-like-
fubftance, feveral feet thick, incumbent on
the coal, which decompofes by expofure ;

 its bafis is argil with oxyde of iron.
' The .
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The coal is a great relief to this moun-

tainous and cold country, and its effeGts
are confpicuoully feen in a variety of ob-

jeds.

R T e

Sulpbur combined .with. Iron, or Mcﬂ:ql

Pirites.

CIN enumerating the metallic ores, I fhall

ﬁrft mention iron, which appears in the

form of fulphuret or pyrites in various Pcates,
but generally cryftallized in the o&aedron,
cube, dodecahedron, &c.- is frequently ma--
mclated; elliptical, arborefcent; and kidney
form; colour fhining bright yellow, fome-
times inclining to brown ; very britﬂq 3
gives fire freely, and when conflited has
a very. fulphureous fmell ; it is frequently

compa&, forming a vein.

" Hematites,
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Hematites, or liver flone, is fometimes
found incumbent on a folid mafs oi ball;
pyrites, about a ‘quarter_'of an “inch' ia
thicknefs, the interior brafs yellow, diverg-
ing from a centre. ;

The argiﬂaceous iron ore. s in the moft
general ufe in the iron works. It forms
a thin firatum in'the coal countries, fome-
times enclofing fhells and coralloids. It
frequently occurs in nodules above coal,
containing vegetable impreflions. It is fome-
times mixed with a proportion of Lanca-’
fhire ore ; which by ufing a proper quan-
tity of limeftone as a flux, is found to bea -
confiderable improvement.

CaIcalfeous or fparry iron ores, are of a .
fine brownith red colour, fometimes bright
yellow, fcaley, and dirty Brown, found in
amorphus mafles near the furface, ‘and fil-
ling infulated places. The calcareous matter .

' feems
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{eeins prédominarit; the cryftallization is fre-
quently preferved, and it appeats in differs
ent ftages of decompofition ; it is i*ery ufeful
to.inix with ethei iron ores, and. is faid to
make a good iron for converting into fteel.
Manganefe appears in the thape of black
wad ; formerly fuppofed to be an ironore,
in earthy maffes, ¢rumbling to powder on
expofireto the atmofphere, being very loofe
and Triable. Thefe black lumps are not
~ unlike hard balls of foot, but when broken, -
l:apllhry veins nppea.r fomewha.t ofa mctalhc
laftre; P
B[ac.G .wad muft not be confmmdcd
with black jack, which is a bleiide ar.fuls -
‘ bhl.‘;ra of zinc, or.plendo gale'na',-fbund in
amorphous mafles,- frequentlj cryftallized,
and generally accompanymg fluor and ba-
rites. The colour is a blackifh brOWn, in-
clining to 2 metallxc luftre, and a httle
tranfparent. _
w A irarigty,
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A vatlety, called ruby blande, is qryfale
lized on caléarcpus fpas, and is qf a beays
tiful eranfpareat red. : :

- Another variety 8 called pigeon nukd
blende, from Its iridefcent hues, _

- Red: himde, mumhely cryﬁa}hzad on
8uor.

“The blendes genmliy produee’ &mu
fgrty per cent of zinc, fometimes veith iron,
Tead, oz copper, and are frequendy ity Hyvme
gary and other places, abrifeyons, .- .

- &lnc* is abo found in the fors of lagtis car
laminaris. This native oxyd occurs of va¢
rious colowrs, browa, feddily, and hiwgith
brawn, yellow, waxy, green, white, Rald@i-

tic, porous, fec. It is found i» nedules, snd
'pfbsn dotkeo tahm@tu fpa‘, wlimbn

- Nanvc zmc is fau! to have occured once : But n&er
miaking every mquiry; and not heving beed able tofee the fped
cipyepy, L feql y,manmhp xon¢lyding, from'ap intimate ey

. quaintance with the mine. which is faid to have produced ity -
that it is lmpmbable, and wholly umllake ™ it

{oon
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foonr decontpofes, 1 Mave feen fragments of

caleareous fpar, coated with “calafine: a

‘fufficient proof of the recent formation of
the latter. . ; .
It is fometimes in an ochreous ﬁate, com»

bined with farugmous matter; but the

coinpatt ia the beft; and it is meft
effeemed when of 2 waxy cplour. Some-
times there are tranfparent tabulated cryftals,
and it is frequently botroidal, or in the
form of grapes, and alfo ﬁala&_itié. The
fnow white is mamellated, and is ex-

tremely rare. It feldlom occurs coating

" fuor, but often decompofing calcareous fpar,
-and is frequently attendant on blende.
Calamine generally contains above fixty

per cent of zinc, with fome iron ; and affumes

" various appearances, fometimes effervefcing
with acids, and phofphorefcent.

To the eaft of Caftleton is the place called
Red Seats, where are feveral fake veins

- =T - -
fo(ﬁq‘. L R

H2 conta.mmg ;

'-faj
>
%,

-

gan .,
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~ confdining blende, calamine, and {mallquan-
tities of lead ore, with barytes, .'caltl:nreéus
fpat, and fluors. Here are feveral fhafts of
o great depth. In the vicinity are feveral

‘thaffes of liméftone, conﬁ&ingdf fmall pieces,

orangular fragments, cemented by the water
- filteting through the mafs,and precipitating

its earthy particles, which conftitute a fta=

{a&itic matter pervading the interftices.

- E A
L A

~ SECTION
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BECTION IX,
Of the Lead Ores,

THOUGH lead ores gencrally contaxn
filver, none_in Derbyﬂ:ure, yet ana!yfed,
+ yield any portion of that precious metal, fuf-
ficient tq defray the expences negeffarily
attendant on the feparation of it. >

.. The moft common lead ore is galcna.,
pr fulphuret of lead, which geperaily lies

in larger or fmaller veins and maffes ; ﬁ-e- -

quently in nodules, yvxth cawk .a name

here ufed for barytes, Gal¢na is frgquently

‘ cryﬁa.lhzcd in cybes, with the a,ngles trun-

cated, alfo in the o&aedron and its mod:ﬁ- _

gations. It is of a bnght lu!h'e, and ﬂaky
‘ H3 fratture,
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fraGure. Another \;ariety,'when broken, is
réﬁ:arkably bright and foliated ; by expafure
it becomes tarnifhed and decompofes.

Another kind of galena is called the fteel
grained lead ore; being very hard, and the
granulated appearance, when broken, refem- .
bling the fra&ure of fteel. This ore fome-
times appearsfibrous, not unlike the common
compact ore of antimony, cEat T

Maffes of galena frequently contain fimall
holes, the furfaces of which, being nearly
black, appear as if corroded. Sometimes car~
~ bonate of lead appears oR it, in various ftates
and fofms; fome of the cryﬂ.‘als having a
femi-metallic appcaran;:c, oth_e_'ﬂ; of a dirty
white, and fome uanfparent ; the 'ﬂ‘nape fa
. 'erhieﬂy the prifm, and the double hexagonal
pyramzds _}mned at the bafe. |

Two, three, or four veins of galena
fqmetimea occur in barytes, the who!e not

bxoade{ than two ‘and a half inches, Thefe
" wveins
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veind are perpendicular, and dfforda pleafing

image of the large veins of ore.
:~8pheérical nodiles of lead dre are not
unfrequemtly found i caverns .in the
mjaeg, whither they muft bave ‘been:cons
" weyed by water. Some of them are hoﬂow,
sad cottain native folphur. ,
-~ A pulverulent black lead ore, fometimes
diffenlnated ofy the matrix, appears to arife
$rotn the decompofition of the galena, owing
probably to their fiper oxygenation.
* Blickenfide s 4 fitigular variety of galeta,
- appearing of a bright metallic liftre, with
arefleGtion approaching to that of a mirtor.
It is thin, as if it only plated on one fide of
a fubfiance called devel ; and fortd the fide
of a vein or of a cavity. When firft plerced
it cracks and flies with violence; as already
mentioned. A new variety of ffickenfide of
a metallic Iuffre, coated with bleride of a
light ftane colour, fometimes dark brovn
' B4 _ on
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on a fine violet fluar matri:; has been
recently found, ;

Mafles of lead, perfedtly gallcable, but
very much coraded, are fometimes, thoughy
very rarely, found in old mines. They apy
pear ftaladitic. At an early periad the miners
madel fires in the mines to melt the lead -
ore in the veins, and this fubftance may
probably haye remained thete ever fince, .

The antimoniated Jead ore runs, like
net work, in filaments cpriouﬂy interwoveng
and is fometimes accompanied with jndu-
sated bitymen, - This kind i rgu'e!y irly .
defcent.

A moft beautiful iridefcent variety is
fomgtimgs met with in oaedrons, . the
«colours heing very vivid at firfl ; hut they arg .
fubjed to tarnifh and loofe their beauty, by
gxpofure tp the atmofphere. This variety
is generally attended with cryﬁall;zed fluog,
afﬁxed to its furfacc.

Sometimes
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Sometimds a variety of ¢arbonate of lead
* occurs, which does not adhere to the galena,
" Mafles have been found of a horn colour,

femi tranfparent, and fingly cryﬂalhzed on .

the furface,

Muriate of lead in perfe&t cryﬂals of a
beaitiful tranfparent yellow colour.

What §s called glafs lead, appears as if -
it had undergone the a&ion of fire; is
tranfparent, and {fometimes cryfta]liicd; but
in other ‘inftances is of an opake, waxy
white, It is eafily mcltcd by the blow.
pipe.

- Nodules of carbonat:d lead have alfo bccn
found, formed by a combination of prifms,

- acicular, fibrous, and interwoven, fome-
times of a confiderable fize in loofe earth.
Other carbonated nodules found in a joofe
ferruginous éarth, granular, and of a
_{hxnmg micacgoys fraGyre, and eafily re-

duced
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duced to a fandy powder.  This variety
may be tétmed faiidy lead ore.

.. CeyRals appdaring {emi-metallic: fome.-
times one part of the fame cryflal a dudl
blue colour, - the other tranfpare:it horn
eolour. .

A fingular variety of carbonated lead
‘ocours in ferrugimous sarth, in nodules, with
irydrophanous flentite, &ce. appearing like 4 .
de¢ompofed breocia, in fmall s |
yent.veins.

" Thele ores have hitherto atracted liede
notice; nor' indeed, till. within thefe
frar years, was it known that they contaimed

An argillateous variety, ealled .wheat
Rone, is found in 4 large vein. It is of a
fight flone colour; very heavy, with black
 fpots, anid coritaltis arfenic. It is not tranfe
parent: fralture earthy, with a few bright

metallic
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metaltle feales; -and fomelimes. traces of
finall feri-metalic veins. - This variety 3
extremely eafy of fufion, during which it
emits a firong {mell of fulphur and arfenig:.

Phofphate of lead, of a leck green
colour, in hexagonal prifms, is fometimes
found on barytes, attached to fand-ftone.

Molybdate of lead, of a fine yellow

colour, approaching to orange, fometimes

appears in the cavities of galena, and of .

carbonated lead. This variety I have fel-
dom met with in this county.

Galena generally yields from soto 8o
per cent. at the furnace; many arts. are
pra&ifed in the dreffing, to make it appcar
clean and rich, in order to fetch a higher
price, which are well known to the fmelters
- or ore buyers.

The carbonates of lead are fo full of
‘heterogencous matter, that they rarely

yield

e

— e
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yield more than from 30 to 50 per cent, |
and do not produce‘ fuch du&tile metal as
. the galena. |

- SECTION
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| S E' CT I ON X.
.d:casmt gf Ibc Etton Gappcr Mine.

THE Eéton copper mine is the only one.
of any confequence in Derbyﬂure, to wh1ch
though on the edge of Staﬁ'ordﬂure, it is
generally reputed to belong _
" The general’ produce 6f this mine; s
maffive rich yeﬂpw copper’ ote, ‘frequently
in contaét with galena and blende, bit fpe-
clriiens oceur - of pﬁrplle,":ﬁé_elebfué, brown,
or brafs—yéllow' colouts. The ore yields
ﬂ'bm fbrty to-fitty per cent. and -is fomc--

tunes vxtreous and black

ini the cube, and its modifications.
{ "No fpecimens whateveri can’ exceed the
Beaﬁty of fome from this: minc, conﬁftmg
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of iridefcent copper pyrites, on a white
‘barytic gangart. The colours are beyond
defcription; the tépaz. ydidw and gold;
the violet and azure, being blended in the
brighteft effulgence.

The calcareous fpar of Econ, is a fin
gular modification of the rhomb, very st
parcnt, fometimes of a rich topaz colourq.
and. generally contammg brilliant crxﬁ_nl_-.
lized pyrites in the i interior.

. Fluar, water coloured or light blue, alfo
sppears, fincly. cryflallized with galeoa,
:: By the decompofition of the copper py= .
rm qn‘_;hc' calcareons fpar, arifes a beau-
ﬁﬁﬁ green eﬁorefcence. élothing the - {'pa.rIs
fpar

. Bten alfo producea mazmtam bluc, gnd
mountain green | the former. appraaching
%, $aure, . the. latter to.a light vnrdpgris

ealidlit, the frdure - of thefe: fabflances ig
,:._,r : earthy
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eanhy and urteven. They abfdrh meifitte,
and appear to be compofed of barytes, g
sojated calcareons fpar, mdnlay, wixh iyron,
and green calx of capper.

The fameus vein of conper are qdled
EQou ming, lies near Hartington, .being
what the Germans call 2 fock awark, and
the oply ane jo-this kingdem. It is fituy
 ated from. ub.e furfacc to the hottom in a3
dhckifh browp. :limeflone,, the firata -of
whith- are .in the greatelk-confufion,- ex~ .
tramely irregwlar, aad ranning ia alk dirgsy
tions, as the reader.may judge from il
annexed plate.

This mine was probably worked at a
vel;y early period; it is one of the deepeft
in Europe,and it is now worked to the depth
of 220 fathoms or 1320 feet; during the
time it produced the greateft quantity of ore,

- the profits where immenfe.
| Tlus work feems very different from the
gcuémm'wa veins; it has the appearance |

“of
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of large cavitics or openings iti the ftratum
filled with copper ores, &c. |
" "T'here are fome few other minés in the |

" neighbourhood of little confequerice.

This mine was extremely produ&ive, and
at onte time employed more than 1000 peas
ple; the rich ore was in amazing large heaps,
being in fomeplaces yo yards broad, in others
not above ten. - It 'was fmelted at Cheadle,
where coals aré more plentiful; and the
copper is greatly - éfteenied, and, much -in
requeft for large boilers, &e.. bemg more
duQilé than any other. e e
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. /SECTION XL . =

b‘éjz:r&}_iatg of fbt; -Smﬂre of tée _C'o;fmirj N
Derbyfbire. '

AFTER having premifed the ftrata, it
. perhaps may not pro"'e uninterefting to give
a fhort defcription of the furface of this:
. tounty. ° The fubftances found ‘in’ each
firatum have been before mentioned, nor
have we any account on record, or proof,‘
of other fubflances having been found in
them. N

““To begin with that part of the country
where _Eiae argillaceous grit api:ears at the
furface, or under the vegetable earth, will
be the moft regularlmetho_d; as it ig
- E ' I confidered -

s



. 114>

_ confidered the uppermoft ftratam, and for a
confiderable diftance prefents more unifor-
mity ; the hills are more regular, and rife
by eafy inclination, forming valés of con-
fiderable extent. The foil above is ge-
nerally inclinable to the red clay and we-
getable earth, where it continues unim-
proved. A large tra& of country around
Derby, in a high ftate of cultivation, has
led me to the obfervation. In this neigh-
bourhood, the value of coal is moft con-

-

{picuoufly feen in agriculture.

 The effe@s of lime on thefe lands is
tolerably afcertained, but in what mannex
it alts, has not perhaps been thoroughl;i
examined. Incapable as I feel myfelf toinvef-
tigate this fubje&, yet, if by Iany means I
could contribute to the examination of ong;.
fo interefting, and of o great public utility, I
‘ﬂlonld _conﬁ_dér myfelf as not (-ioing my’

" duty, did I omit to mention my ideas.
S The
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The varieties of limeftone render it highty
heceﬂ'ary, that its properties and different
characters fhould be more genérally known,
Some forts: are more proper for the pur-
pofes of agriculture, while others elaim, the’
merit for archite@ture. Limeftone contain-
ing mangancfe, iron pyrites, and earth of
the magnefian genus, is deftrutive to' ve-
getation, according to the proportion it
contains, but thefe fubftances do not tender

It unfit for a cement. The lime that

eontains the largeft portion of carbon, and
free from metallic fubftances, is confidered

‘moft proper to fimulate and increafe vege-
" tation. Lime-on clay lands, probably acts

as an abforbent, the vitriolic acid, which

~ iron generally imparts to it, s in part dif- -

engaged ; by which means a fubftance de-

- fru@iveto vegetation is deftroyed. Lime alfo

ads powerfully; by preventing large mafles
of carth from forming by adhefion, and
' 1z renders
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renders thefe maflfes more friable where it
enters, by filtering, as it were, through
the foil at the furface. It.may be of conq
fiderable ufe.. by fo . greedily abforbing
moifture, dividing the earthy particles, and
forming a thin ftratum a few inches below ;
and hasgiqg_ regained.a confiderable part:of
the carbon, which was difengaged by | bu;'n-
ing, it probably unparts it to the young
plants.®* : Nt o

. To. the lea.med Do&or Darwm, the |
pubhc are much indebted. for information,
on, this head ; . this truly. great philofopher
has clearly fhewn, that carbon is ;he-lifq
of the Wegetablé, creation. I hdpe-tl_u: reader:
will parden me for the digreflion; and truft
I;ly. motive will prove a _fuﬁicient excufe. -

- . ‘
) . In ma.ny of the fparry hmeﬁoncs, that have been fuh

mitted to my examination, I fonnd a ‘confiderablé portion of
the phofphunc acid, which may probably act g, 3 grcat fi-.
' mulant

: N R - The
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- The face of the country, where the coarfe
gritftone makes-its. appearance on the: furs
-face, next firikes the: attention.
- 'This fubftance forms long and. narrow
-mountains rather than hills 3 the ‘foil above
it; in moft of the elevated fituations, as the
_Eaft Moor and Edgefide Hills in the nei gh-
bourhood of: Caftleton, Winhill, Lords Seats
and others in the north, is very indifferent.
On Cromford Moor it fgnrms rude fcenery, °
‘but- more particularly fo.near Birchover,
where immenfe mafles lie in the rudeﬁ
' dire&ions. ; -
'The mountains formed of the gnt ﬁonc
are the higheft in the county, and have
litle depth of foil; but the land. ilmme.a
diately below has more, and pays the cul-
tivator for his improvement : . decompofed:
 yegetable matter. forms the beft {oil, and
* is wafhed down hy heavy rains.. A 'iarge
wa& of country might be mentioned where
12 , this

A
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this firatum appears uppermoft, but as it
has the general chara@er before defcribed,

it will be unneceffary.
The furface where the ftratum. of ﬂula

" or fhiftus makes its appearance is next in
fucceflion. It moft frequently appears up-
permoft in vallies formed by limeftone

" mountains on one fide, and grit flone onthe

other, where ‘it ia generally covered with
~ loofe irregular pieces of ftoney matter, called
ratchell, which has probably fallen from the
adjeining mountains in the laple of ages.
Shale s fubjet ta decompofe by the aétion
of the atmofphere, and where it isexpofed, it
fa]lq into a black earthy matter; it is not con-
fidered as a fubftance friendly to vegetation,
though when immediately in contact with
Kmefone, its properties appear- altered. In
many places it is much impregnated with
' vitriol and martial pyrites. Linre aéts very
powerfully onit, and ia - many vallies it is

well
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well covered with vegetable eanh and

- forms good land.

The form and general appearance of
limeftone mountains next- prefent them-
felves to view. In many parts they are
perpendicular and overhanging, prefenting

bare rocks in a great variety of forms, with .

. diftin@ marks, &rmﬁcatmn, openings, or
' caverns, of which none of the preceding

fhew any charaQer.
The appearances of diffocation and fepa-

ration in thefe mountains, are evident marks

' of the violent efforts of mature. Limeftone
in the north and weft, inthis county, ge-
nerally forms large-tra@s of mountains, ri-
fing to a confiderable height from the valley
to the fummit; they then range more re-
gularly to their furtheft extent.

The lime generally ufed in the fouth of

; Dcrbyﬂnre is brought from Breedon, on
' 14 the
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edge of Leicefter(hire, near Ticknall, ang
-probably from fome other: places  adjacent.
North of Derby large mountains are formed
in the neighbourhood of Witk{worth, Crom-
ford, 'Matl_;:ock_, Winfter, Afhford, the banks
of the river Wye, alarge tra&t from Afhford
to Buxton, in which is the beautiful valley
of Monfaldale, Chee Tor, and a variety of
places that prefent as fine rock fcenery -
as almoft any country can boaft of, not
forgetting’ in the more weftern part, the
beautiful valley of Dovedale, where the
rocka are fingularly piGurefque.

: The wild fcenery of Middleton dale, and
the Winnets on-approaching Caftleton from
the north, is the admiration of vifitors,
and -the irregularity. is ‘beyond defcription.
The mountains which form one fide of the
beautiful valley of Caftleton,, are called,

- Longeliff, Cawler, and the Red Seats:
“they are full of veins of lead ore, and range
from
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from thence, fouth, 8 of 10 miles; fouth-
weft of _Cziﬁleton,_. the limeftone mountains
faﬁgc to Buxton, over Peak Foreft, wherg
s produced the fineft lime.
The foil above this {‘:ratum is. convertcd
to all the. purpofes of agru:ulturel 3 it affords
moft e:Z:t;ejIIe_ntl pafture and grafs lands, and
. produces fine crops of corn. 'The moun-
taing are ufuplly f,to;'ed with cattl;c,' be.iué
‘inconvenient for the ‘purpofe of tillage,
Their ﬁ:cauﬁcatlon partzcularly engaged the
late' Mr. Whitehurft’s attention, efpecmlly
about the neighbourhood of Matlock, whcrq
he fays (according to his ideas.of the Ifor- |
mation of the earth) they take an un-~ -
' dulatmg form for a canfiderable dlﬁancc,
in. which 1 concelve he was m:ﬁed by not
~ more clofely examining the fubftance. The
firatification of the high’ Tor and adjommg
smountains; mch_n_es into the rock or to the
¢aft, prabably ;s”mu_ch as one: foot in fix,
_ " forming
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forming an angle of 25 degrees. The face |
of thefe rocks is full of hollows, and very
uneven, by parts projecting, which caufes
it when viewed at a diftance to havc an
undulating appearance.
Tt will obvioofly ftrike the reader, that sf
a prominent part is marked by ftratification,
and a part annexed recedes twelve feet, it
“will appear when viewed in front at.a
diftance, that the ftratification of the pro-
jelting part, is two feet higher than the
part which recedes. It in reality is {o, there-
fore it is the uneven form of the mountain, -
that gives it the undulating charater, which |
. it does not poffefs.
© There is one place exa&ly oppofite Mat-
lock bridge, that feems to have mote of the
undulating form ; and though I convinced
‘my friends of the error of their opinion
in the mountain called the High Tor, yef

they fcemed confident I thould agm with
them
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them in this inRance, which I ﬂmll briefly
defcribe. -

The front of & bare rock prefents m{'elf
of no confiderable fize; its form is broad
at the bottom, narrowing to the fommit;
“'and the marks of ftratification, rifing from
each fide, meet in the centre, forming a
fhort undulating appearance, This feeme
" ed to me contrary to any formation of
limeftone I had yet feen, and made me
determyine to examine it more minutely.
On croffing the river 1 was clofe to the
mck, and found a fifure or vein fitwated
exadly inthe centre, by which the ftratam
was broke and lifted up in the middle;
confequently appearing as if thrown down
on each fide, which fuﬁiticnﬂy accounts
for the appearance,

As every circumftance attendmg the fitua.

. tion of ob_[e&l is interefting to natumal

hiftory, it may l,lot be improper to give
) a{hort
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a fhort . defcription of the form and ap-
'péarancc of the caverns, which are pecu-.
lar to this ftratum in this éOunty; and are
obje@s of great curiofity and admiration. " .
_ The chara@er and form of cav_gfns have,
not been noticed by any to my knowledge.,
If they were more hccuratf;ly' noticed, - it,

might probably. be the means of throw-

ing more light: on their formation. The

_entrances- into many caveras are {paci<
ous, the *operﬁngs are large, more parti-
cularly thofe from the furface, as Peaks
hole : while others are found by mining,
confequently ‘the - entrance to. them is no
larger than neceffary for the purpofes of
thg-niincrs. The entrance and roofs gene-
rally affume . an_arched .appearance, and
though the tops of the _cavéms are: fre~
quently irregular, they almoft always form

a fegment of a circle; the f_idgs'_g;:igral_ly tife

nearly perpendicular, while the bottoms are

- more
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more flat. . Large detached mafles, of limes -
flone frequently lie at the bottom 'in rude

- forms : marine’ figures . prefent- themfelves =

in abuntlance, projeting in many places
above an inch fg’om" the . rﬁck; chert, or -
hornftone:'in nodules, and .various forms;,
appears prominent in every dire@ion. Ca-
verns in the interior are frequently found
above 200 feet high, and probably mirch'
higher, inclining to the form of ‘an in-

verted cone.' A prodigious variety of round
or fph’arical "holes ‘occurs in "the raofs,

fome two, three; four, and fix feet dxameter,

afd ds deep;- they prcﬁerve a very 1'::::n'1'c€1:'r
round ¥orm : and often fmaller ones appear

- them, ‘as if formed by arc. In va-
rious places the rock forms feftoons; and
where it:hangs from the roof; it frequently:
i8 "extrem'ély thin “(as if worn by water)
‘and affumes the appearance of drapery.

_'I'he fides-arRl roof.Gf cived aféigommorly: -

covered
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" eovered with flaladitic matter, and fome-
times elogant ftaladtites are formed 3 or 4
feet long, and not more than one in diame-
‘ter, quite trmfpar:ﬁt; when the infiltration
of water is great, ftalaQites feldom appear,
the rock being covered with a thick muddy
marl ; fireams of water generally occur
* -3t the bottoms, and water frequently filters'
down fome part or other. In the .ca-
verns are depofitions of fand, earthy matter,
" and a variety .of rounded ftones, &c. which
clearly prove, that water from a remote
part has found a fubterraneous courfe into.
théfe caverns, and prabably was the prin-
cipal agent at fome period of their forma=
tion. Openings ar fwallows frequently oc-
cur of confiderable depth, fome are difclofed-
from the furface; as Eldon hole, others are
found in mining : they are generally uneven
at the furface, and the fides are commonly
perpendiculat; they appear to be a parf

of
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of the firatum funk, and to have ﬁl.led
" fome cavern below,

The limeftone ftrarum is found frequently
divided by the toadftone, which I fhall
now notice. It forms the furface in va-
rious parts of the county, beginning in-
the neighbourhood of Matlock, and divi-

- ding the limeftone for 2 confiderable dift- . -

ance near Buxton, and parucularly at
Wormbill ; in that neighbourhood, it is of
confiderable extent, uneven, and rocky, byt
by no means fo much {o as the preceding
fratum. This fubftance is fingularly ated
upon by the atma{phere, and puts onfucha

variety of appearances and difference of cha-
raQers, asto render it difficult to know itin
its various ftages of decompofition; in fome
places it appears like bafalt, or rather what
ia called whinftone; shounding with hors-

~ blende, and in itare fonnd jafper and calce-

"dony. At 2 fmal] diftance not exceeding 20
| yards
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yards, it m-i\gi'ates into a varietfof ﬁmyé&aa"
loid, fome dark green and - hard, others'
-ochre yellow, with globules uf green Eal'tﬁ _

L}

and is as foft as clay
~dt'is vcry pmbablc-this' fubftance tvas
at fome early penod cqually hard; but from
being fo d:ﬂ'erently ctpofcd to the action’
of the atmofphere, is in fome places covered’
with vegeta.blc carth mofs, &c. and in other
places it may receive the filtrated water
from the limeftone ftr. ‘um, which perhaps
may, in {ome degreé, le the !c"}u{-'c' of 1ts
various appearances.*
" Itis not confidered asa ftratum that admits
“of water filtrating through it, though for
é fmall .dcpth it is peqetrat'ed by it; fprirllgs"
* This flratum .is’ confidered ‘by the miners as very-
uneven ; it by no means fo frequently divides the lime..
ftone and veins of ore as is imagined ;'a number of mines
from 50 to 8o fathom deep are fituated in the. lipeftone,

where the toadftone has not been met with, In fa&, it may
h:ﬁatedfeidomtooecnrm&eadafgeml!y.... s

n . often
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often appeat on its furface. To give an

kxa& account of the variety of appearances
this fubftance takes in the fame ftratum,
weuld be too extenfive for a work like
_ this, neither is it to be fuppofed evéry place
is mchtioncd where it and the preceding
ftrata, make their appearance. This is in-
tended to give 4 concife defcription of thofé
only that have been under my obfervation,
more pamclﬂa.rly Jim she pelghbour-hooa of
~ Cafileton., .18

X - $ECTION
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"SECTION XIL

~ Some accounit of the Mines nerth of
Derbyfbire. |

‘HaviNG thus br‘féﬂy. deferibed the
mines and mineral fubftances of this coun-
* ty,. perhaps a fhort account of the mines
further north 'ma‘y prove acceptable, and
ferve as a guide to thofe who wifh' to vifit
mineral countries; my with being to im-
part fuch information, as may affift the
progrefs of mineralogy.

The coal mines at Wiggan, about 16
miles north of Manchefter, are warthy of
notice ; .for here is found the notéd kennel
or candle coal.

i e . - Near
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Near Chotley, 25 miles northi of Wiggar;
are lead mines, not now worked; belonging
to Sir F. Standifh. Thefe mires, Which pro=
duced the witherite or aerated barytes;, were

fbnk in the grit or fandftone ; they ceafed
to be-worked -about. 1§ -yeara ‘ago, and are
‘now filled up by the earth running in, or are
full. of water. It would be fortunate if
their produce could be rendered more ufeful
and I have been informed, that the pro-
.priétor bﬁ'&rs_liﬁbral terms to adventurers. _

To the ‘weft of Lancafter, .is Ulverﬁon;.
rematkable for iron minesof rich hematites.
One perpendicular vein of oré is thirty yards .

- wide, in limeftone; large nodules, fome even
‘weighing four cwt. of a kidney form, me-
tallic luftre, and ftellated fracture, are found :
~in the loofe ores This iron is peculiarly
duétile, when it i8 melted with char-
coal ;7 and it is ufed for making wire. Part’
of the ore is tranfported to Bunawe, in
K2 ~ the
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the highlands of Scotland, where a com-
pany has g¢ftablithed a foundery, fed with
charcoal, fmall wood being plentlful near

this diftant eftablifament.
; From Ulverfton to Connifton ; near which

" there is a copper mine of little confcquehce,

and fome {mall mines of lead. The mouns’
tains are chicfly of the blue arg:Ihcenus '
. thiftus, '

Hence to Borrowdale, in wbtc.h iathe :
re_rpa:kable mountain dentaining what i3
underftood by black lead, or as. erroneoufly
termed by the miners ‘black wad; an im~ |
portant article of commerce, and which
"may be faid to fupply all Europe with
the black lead pencils. This mine i ficuated
an the fummit of a granite mountain, high,
and difficult of accefs; lower in the moun~
tain is driven a fhort level. -

The wad lies in what, the - nuners call
Jocks or {mall cavities; and forms ax irres

gular
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gulsr kind of pipe vein, attended by behs
reous matter,_ calcareous fpar, quartz, aml.
more generally by a greenith, fcaly, foft
thicackous earth, appearing a little like &
fpecies of ferpentine. ' This mine is only
‘worked once in two or three years; a me-
thod which produces a fufficient fupply for
thdt fpace of time, The mine is carefully
watched, and a houfe is built over the

' entrance. I believe that it is felony

even to' take {pecimens from the hillock,

'Plumbago, or black lead, contains about *

ninety per cent. of carbon, combined with

one-tenth or one-eighth Pt of metal~

lic iron.

From Borrowdale to Kendal, eight lmlea,

a very mountainous country. Here is a "

very fine variety of green granite; an une

comrmoh fubftance, alfo found in the county

of Galway, in Ircland: Tt is fometimes ufed
K3 - for
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for flooring: but the rocks are generally 3
kind of blue argillaceous fhiftus, which on
expofure- to the atmofphere, decompofes
in thin laminz. The geologift will find
. many interefting varieties of rock in this
peighbou'::hbpd. At the bottom of Derwent
water, the lake fo called, are a few veins of
quartz in the fhiftus mountains, contain-
ing lead ore ; but the produce is fmali and
of no moment. In the vicinity is a fine
fpring of falt water, not hitherto noticed.
It will be worth while to vifit- Crofs-
thwait’s mufeum, where the traveller will |
meet with interefting fubjefs, and pro-
cure information with c_:ivﬂity and atten-
tion. N o '
- *From Kefwick to Caldbeck: are fome
mines which were fq;meriy worked, but
there is nothing interefling to ftop the tra-
yeller, - Hence to Carlifle; pear which
S phed
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place is a vein of antimony, and a mine
worked for that fubftance, which I did "
. not fee. '

K 4 SECTION
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' SECTION XIIL,

_X;cownt of fome Mines in Scotland,

‘FROM Carlifle I [:ga.ﬂ'ed-to Moffat, noted
for its baths and mineral fprihgs. Hence
to Elvanfoot bridge, and to Lead Hills, a
mineral countrybelonging to Lord Hopton.
" 'The mountains are compofed of what ig
- impropetly called whinftone, for it feems
rather a filiceous fhiftus, or perhaps a kind
of bafalt ; it is of 4 yery dark brown colour
and very clofe texture, {mell eaxthy when,
breathed on, frature fp]mtery, and irre-
| gular; is very hard, gives {l:e thh freel,
a,nd is yery ponderous. '

The -
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. The weins of lead ore are in genmeral
Jazge, and extremely rich. The fufanna
vein is the admiration of ‘travellers, being -
3 gre#t rake vein, which in fome places
bas continued for a '.coﬂflglgrablc way,
14 foet wide of folid ore. It is now full
three feet wide ; and an amazing quanx‘ity
is before the miners. This mine is about
joo fathoms deep, with 3 fire engine, not
now employed, a fufficient quantity of wates
- haying lately been procured to work the
‘water engines, {o as to keep the bottom dry,
There are many other veins, and in gé-
neral rich; in fome pasts are veins of a
granitic varieties of a frefh red colour, con~
taining eubic pyrites : they appear in all div
';'t-:&i'ohs when they approach ‘the veins of
" lead ore; they do dpt interfe@ or divide
them, but continue their dire@ion, form~
jig the gangart on cach fide, they are
from a few fect fo 35 yards wide, interfe@-

‘ing



' 138

ing the whinftone; a fingular circumftance -
which alfo occurs in Brown’s vein, and
the mines at Wanlock Head, &c. '
‘The veins produce oxyd of copper,
“mountain cork,l and great variety of car-
bonates, phofphates, and molybdates of
~ lead, with quartz and calcareous fpgr; and
fometimes barytes,
At Wanlock Head, diftant two miles to
‘ the fouth, are fome rich mines belonging
.to the Puke of Quecnsberry; the fubftan-.-
ces bemg much the fame as at Lead Hills.
Near the latter mines native gold is pro-
cured in grains, by a fimple, but interefting
“procedure. A perfon who underftands the
 bufinefs, (and little art is required,) takes
about 20 or 30 pounds of earthy matter,
as near the folid rock as poffible, ‘and put-
ting it in é'trough, he proceeds to a rivulet.
- Filling' the trough with water, he turns
. the earth 3 little with a fmall fhovel, and
" | places
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phcea it in the surrent, which cazries off
_the light earth and the fones are thrown
out. 'This procefs is repeated till little
be left; which -is turned again and again,
in the running ftream, till it dimi-
nithes to a few ounces, chiefly of lead ore
and other heavy particles ; among which,
' a few grains of gold are almoft always dif:
covered, their gravity precipitating them to
the bottom. - )

" On enquiring if it would be produ@ive
to condu& thefe. operations on a Lirgc
fcale, I was anfwered in the negative. The
fmallnefs of the grains indeed afforded fuf-
ficient information ; yet the certainty of
 finding gold, more or lefs, is ﬁrikiqgly. '
fingular. Pieces have been found above
an ounce in weight, and I am’ informed,
* that Lord: Hopton has a piece jret heavier
~ in his poffeflion, A company of {Germans
puce weorked here for gold; and the ma-

mager
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fiager is faid fo have made a largeé fortundy
but this may be a popular flory. It is
cértain, thit gold medals -were firuck from
~ the produce, whet Charles I.- was créwhned
“at Edmburgh ’ ' |
The miners at Lead Hxl!s are men of gddd
miotals, and excellent members of fociety,
They have a pretty larg‘t _circulating lis
biary, which they founded for their own
amufement and inﬁru{iﬁon. The ageufs
are men of {cience, who exert themdelves
" to ptomote indufiry and happinefs. |
" ¥rom Lead Hills I pafled . 5o miles ta
Glafgow, where thert is plenty of coal
found in the neighbourhood, Hence to
- Tyndrum, where there were confidetible
lead mines that produced vaft quantitles of"
lead ore, with a variety of other mineral fub-
ftances, and ufed to employ a.great many
people. The veins are in a mountaim of
o ‘ gun_ite;.
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gesnite; but the operations have -ceafed
for {ame time. ,
" From Tyndrum I went to Strantian,
abowt 70 miles, aver the black momatains;
the Dovil's faircals, and the grand G/en Co,*
‘where these ate mapy guwiows porphy-
tiegy and granites, and. their varaties,

Near Ballyhulith s the:largelt and belk
flate . quarry- I ever faw, in .2 mountain
~ of misaceouny thiffus, with a feam. of lime-

fonein the vicinity., Thefe flates form 2
 confiderable asticle of export, the limeftons
is birnt 3 but coal is fo dear. that the ad«
vartage cannot be general " -
* Btrodtian is fituated in a fine valley, near
‘the bottom " of Loeli Sunart. Fhe mines
are in the mouatains, at the upper end
of the vale, the rock being: red: graite ;
bat the neighbourhood comtains many va-

* Glen Ce, gear Loch Lung, cotftains micaceous fhiftus.

rieties
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fieties of this ftome, fome vaty full of mica;
The veins are what the miners call rake;
and of confiderable extet. Some of thém
bave been worked about 100 fathoms fink
in the veifi, without any perpendicular
fhift. The companies that hiave hitherto
worked thefe mines have alwiys been un<
forturiate; and they are now full of water.
Befides lead ore, was produced ﬂr&fﬂah;
arire and new vaﬁety of earth § with calcas
reous cryflallizations, zeolite, faurolites,
&c. but none of thefe fubftances are now
- to be found. I was there in July 1860,

and could not procure one ounce of the . -

ftrontianite; and was informed, that twq or
three people had, for more than a year,

 been employed in picking it up, wherever -

it could be found.
Ben Rlﬁhbcl in- the ﬁntxihc account
of Scotland Vol. XX, p. 289, it is called
: | Ben
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_Ben Reifipoll, and the height is faid to
be 887 yards. A very high mountain
of white. granite, is about fix miles to
"the weft of Strontian; the fummit pre-
fents a micaceous vein, containing large
garnets, w ©

I returned by Collendon to Stu']mg In
the neighbourhood of the latter place the
Ochill Hills, efpecially near Alva, contain

veins that produce filver, copper, cobalt, -

lead, &c. The mines are not now worked;
but the naturalift who takes the trouble
~ of picking the hillocks, and fearching the
mountain, will meet with fome recom-
pence for his labour.. At Edinburgh is
Weir's mufeum, where I hope to fee'mi-
 neralogy more noticed; the largeft depart-
ments are the birds and the fith. Arthur’s
~ feat, and Saliibury Craigs, are of bafalt,
fometimes forming: rude irregular pillars.
' The
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_ ‘The whinftone, ar bafaltic mixtiire of quarts
and hornblende, is uppermoft ; and under
it is a feam of jafper, in fome places cu-
riqufly fpotted with iron, Here alfo occijy .
grit and limeftone; with quartz and cals
careous fpar. When -the whinflone is
in decompofition, it appears like a lava
that has been long expofed to the weay
ther, ‘and much refembles the Derby+
fhire toadftone. The Pentland hills pros
duce petunfe, or the decayed felfpar wied
- in making porcelain j “and, aceording- tg
fome, adularia. FHere are alfo confidos
rable mafles of drgillaceous porphyry.
From Edinbutgh I returned. by Carlifiy
to -Alfton, where there are feveral mines
belonging to Greenwich Hofpital; from
the truftess of which, they are fented
- by the Quaker company. They -are
- chiefly in limeftone; and are rake weins, -
producing-
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producmg a great quantity'of lead- ore, withe
blende, calcareous ff)ar, &e. ‘
 Garrigill gate, Tyne head, and Nent head,
are confiderable mineral countries. Coal
Clough, a great mine, is worked in lime-
flone, and in the grit fometimes called
bazel ; and alfo, which is fingular, through
a thin feam of coal. It produces luge
quantities of lead ore, fluor,8c. There
is another confiderable mine of ‘t-he fame
fubftances at Allons Head; both of thefe
‘mines, and many others, being the property
of the worthy Colonel Beaumont. The
mines in this quarter are conduéted on the
moft fcientific principles, which their rich
produce can indeed well afford ; and the
ragents are men of fkill, and well verfed
in mechanics. On proceeding fouthward,
a variety of mines appear in Weredale
and Teefdale, about Middleham and Ark-
| L endale
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endale in Yorkfhire, and at Kettlewell
in the vicinity; nor muft I omit to
menuon thofe at Graﬂington and Pa.ltley

SECTION
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"SECTION XIV.
Tour from Glafgot to Sz‘gﬁn

SHOULD the traveller with to vifit the
celebrated ifle of Staffa, one of the weftern
Hebrides, the following fhort account may
perhaps prove interefting. I fhall not at-
‘tempt to delineate the vaft extent of moun-
" tainous country I travelled over: that would
requiré a work of time, and could not be
accomplithed in few words.

From Glafgow I determined to make a
pedeftrian tour to Staffa ; accordingly I fet
out for Dunbarton about 1§ miles diftance,
good road ; the neighbouring rocks appear -

L2 . adak
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a dark bafalt ; from Dunbarton I proceeded

by Loch Lomond and Ben L_omond; €X=~ -

cellent road and fine rock {cenery to. Lufs,
and from tl}qz}ce to Arracbctj, 22 miles.
On the fide of Loch Long a good inn;

where I arrived about 6 o’clock in the
evening. ‘The day having been rainy, and
the evening commencing with violent gales

of wind, accompanied with heavy raid,

caufed me to determine to ftay here until
morning ; having picked up a few frag-
meﬂts of rock fpecimens and carried them
in my pocket, which I now began to un-
-load and examine theii_- merits, in order
to throw away thofe which was leaft inter-
efting. They chiefly confifted of bafalts, ar-

gillaceous fhiftus,granites,and their vatieties, -

The. argillaceous fhiftus I found frequently
in veir}-s in the bafalt ; it appeared in va-
‘tious dire@ions, and falling in lamin
by decompofition; in it were many quart-

‘ . : zofe
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zofe veins, and patches of fine blue flate.
A beautiful red granite, in which the felfpar
was of a high fleth colour, was amongft
them ; the felipar compofed the greateft part
of the fpecimen; in one or two pieces of
granite, the mica compofed three parts out
of four of the whole. |

I fhall not attempt to amufe the reader by

telling how I {pent the evening, what I had
to eat, &c. fuffice it to fay, the inn is-§

good one, and the hoftefs did credit to_

her houfe. _

" Im the. momning I arofe at § o’clock,
and immediately ftarted for Cairndow, 12
_nﬁles diftant. Having walked round the
head of Loch Long, my nﬁnd_ was ftruck
with awe at the approach of Glen Cro ; the

_roads are excellent, and the traveller is

amufed almoft every mile by an inferip-

tion engraved on the mile ftone; by whom
L3 . ~ they
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they were made, when they were eredts

wd, &c. _
Glen Cro is a very deep ravine, furround» .
ed with vaft mountains extremely rugged.

“The morning was exceedingly rainy with 2

violent high wind; a rivulet runs thrugh
the Glen, which in wet weather, muft be
confiderably increafed from its rapid fall.
Tmmenfe cafcades are formed in heavy vaixs,
pretipitating large pieces of rock to -the.

. bottom, which lig in’all dire@ions,

The Glen is fo much on the afcent,
that there is not an acre of even ground
in the diftance of feveral ihil'es. At 'the
top is placed a ftone, on which is ena

© graved, “ reft'and be thankful ;™ certiinly

thankful for a good road, but the aftent

- is not'fo great to men accuftomed to moun-

tamous countries, as to be fo muth fins
gulanzed. The rocks are _chiéﬂy a mica-
‘ ceous
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ceous fhiftus, frequently containing large
veins of quartz

Onward I proceeded this unfavoumblc
morning over a variety of mountaing and
glens; whofe beauty was in moft parts hid
by the inclemency of the weather, until
I arrived at Carndow; on the banks of
Loch Fine, a delightful fxtua\tion ; Idried
my clothes, breakfafted, and received every
comfort a good inn s:ould afford'a wet tra
veller.

Beipg refrethed, I ftart;d at 11 o’clock for
Iaverary, diftant about 12 miles, the weather
Aill ﬁﬁfavgufgble; In mountainoﬁs coun-
tries, when it begins to rain, it frequently
gontinugs a long time; but in walking a few
miles the atmolphere is commanly lefs agita-
ted. If the traveller ftops every day, he meets |
with bad weather, it will be long ere he ac-
complithes his journey in this country.
Walking by the head of Loch Fine, I

| picked
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picked up many varieties of granite, which
added confiderably to my weight, and were
very inconvenient to carry: I examined
many fiffures in Bafaltic rocks as I paffed,
and found the fides corroded, and very
full of holes. Arrived at hivera:y, re- -
frethed, and ‘proceeded to Port Sonnochin,
12 miles diftant. The Duke of Argyles’ feat
is delightfully fituated, and happily adapt-
ed to its fcite and furrounding objeds;
_the interior is elegant and"magniﬁcent.._
The caftle is built of a fingular kind
of ftone, I fcarcely know By what name
to call. it it appé‘ars a fpecies of argil-
laceous pot ftone; the magnefian’ earth
feems 'pté&ominant from its foap like feel.
I was informed that it is found on the oppo-
fite fide of the Loch. I proceeded to Port
Sonnochin, over immenfe mountains im~ -
merfedin the clouds; and was furprifed to fee
 fuch quantities of rounded jJieces of granite,

| : fome
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fome of .amazing fize, détached on the
fummits.

* Port Sonnochin is on the banks of Loch

" Awe, a freth water lake well ftored with
falmon ; L-was ferried over about half amile;
and proceeded to Bunawe, diftant about 10
miles. Haiving croffed the lake, the coun-
try epens, ‘and the fcenery -is lefs wild
fhiftus and granite feem to compofe the
general range ‘of mountains, which are here
covered with fmall woed. At 9 o’clock ar-
rived at a tolerable good i inn, pleafantly ﬁtu-
ated where I ftaid all night.

" In the morning I was gratified with fine
weather ; fet ‘out for Oban, diftance about
12 miles, a moft excellent road and plca—

fant walk, by Loch Etive to Dunﬁaﬁhagc
Here the glens are more fpacious and
more cultivated, the mountains appear in
general to be a bluifh fhiftus and granite.
At Bun Awe is a fmall iron work, - fituated
. ' here



154
bere for the convenience of fisall woad,
which is converted into charcoal. Qn ap-
proaching Qban I met with a fingular rock,
 prefenting its bare perpendicular fropt on
the road fide, and of confiderable extent;
it appeared 10 be compofed of an affemplage
of large ftanes in all fhapes and direQions,
. gemented together by an earthy kind of
matter ;- Jagny detached picces lay in the
. Glen, and it forms the bed of the water
J crofled at_the entrance of Obgn.. The
fiomes that compofe this yock are chiefly
granites, fhiftus, and quartz, romnded in
a pebblerlike form; fome are very ]arge~§
the mountain may be called a fpecies of
pudding ftone, though the eementing matter
 feemed to metobe very foft, in fome places,
decompofing and earthy.
This kind of pudding fone is in conta
with fhiftus ; in which Jaft firatum good
flate is found in the neighboushood.

Near -
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' ‘Near Kerrara Ferry is 2 mountain of
fhiftus containing veins very full of mica;
on the fummits of the vocks ave many
founded pebbles, and pear Oban me var
viéties of amygdaloide.

. Next day: croffed Conol Ferry, and
wifited Berigonium ; neéar which place is a
 bare ook projecing on the road fide, com-
pofed of the before-mentionied rounded
flones in great variety, - |
~ Berigonium is a fteep moyntain, com.
pofed.of quamdfc_ fhiftus, fituated on.a'large
_tra& of low flat land, extremely boggy,
from whence quantities of peats ape cut
for fuel.

The mountain is not Jarge, hut rather
difficult -of accefs ; on its fammit is a vae
riety of fcoria and pumice like matter,
pementing fragments of granire, quartz, &,
fome of which are covertd with enamel
md, gthgr evident marks of fufion. Thefe

vitrified
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vitrified fubftances appeared to lie in ma_ﬁ'e;
in different parts. This mountain has been
reprefented as Volcanic, and thefe fpecimens
(particularly thofe that refemble pumice)
have been brought forward to fubﬁantxa,tc'
the fac. ’

I thould rather fuppofe large fires have
been made on it as ﬁgnals to the nelgh-
bouring ifles and other purpofes ; for which
its fituation is particﬁl_arly convenient. It
is near the fea, which throws up innu-
merable rounded ftones, fome of which I
think moft probably have been carried to
" the top of this mountain, to ferve as a
bafe or fire place.

It is alfo probable, that wood and weeds -
left by the tideé, were gathered to burn as
occafion required, which may in fome de-
gree account for the vitrification encompaf-
fing' the rounded ﬁonés; more efpecially as °
they are only in fmall heaps. This moun-

: ' tain

/
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wtain has not the {malleft veftige of - afty
thihg like volearic origin ; at one end are
a ‘number of- ftones placed without. drd;r
or regularity. ' !

From Oban I hired a boat to the 1116 .
of Mull: and walked to.Arros. In wa--
rious dire@ions I travelled about 50 miles
on that ifland, and found it genéraﬂy of ba-
falt, in fuch various ftages of decompofi-
tion, as to render its charader loft in many
inftances, frequently migrating into a foft ‘
* toadftone. On the weft fide of the ifland,
the cliffs adjoining the fea have a colum-

nar appearance.

I ftopped at a houfe at Lagan, a tole-

rably good inn: they are very civil peo-
ple, and the hoftefs fpoke Englith: they
- rent the ifle of Staffa, and accommodated
me with a boat and neceffaries for- the
voyage. In vifiting Staffa, I did not per-
ceive much danger, the wefterly winds
' ' | often
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often prevail and render it impoffible for

‘a boat to go, but in tolerable good weather

{and furely nobody would go 1o miles te
fea in bad weather on pleafure) a boae
may approach it with fafety.

1 have vifited Staffa feveral times, and
never met with any thing like an acci-
dent ; thelanding is perfeitly eafyand fafe,
when condued by the people accuftomed
to the ifland. ‘

Staffa is a bold high iflet, rifing nearly peea
" pendicular in many places ; being abouta |
" mile long, and one eighth of a mile broad.
It is almoft furrounded by perfe@ bafaltic
columas in different dire®ions, and of

" unequal magnitude ; they are in general
. perfe@ly diftin& and detached from each
other. The more carthy parts in the hol-
fows confift of a fingular fpecies of mandel
ftone, of a dark dirty brown colour, full
of holes, many of which contain calce-

. dony, |
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dony, 2colite; and élivin, Zeolite appeared
very {carte, and I never found any deferving
the name of a good fpecimen. ,
.. The {ummits of bafaltic prifms appear
above the grafs in one part of the illand.
The boat generaly lands you on bafaltic
columns, which are even with - the water;
from which you walk on others ribng-in
- regular fucceffion and ferving the pmpofe -
of ﬂ:eps, until you arrive at the height of
the ifland. - |
Near the cave of Fingal the columns
_ a;:e. of great height, fome perpendicular,
others bending. Oppofite there isthe ifland
~of Boofhala, which is compleatly formed
of columns-in all dire@ions ; but lefs than
thofe of Staffa, from which it s feparated
by a narrow found, very deep, thoug*h not
exceeding 10 yards wide. ;o
The fea almoft continually beating agamﬁ
the weftern end of the ifle, may probably
o | ' - have
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have formed the cave which is fituated there;-
it may be entered with a boat in fine wea-
ther, the water in it is deep, and a great: -
furf runs in high winds. The approach and
entrance to the cave are by walking on ba~ -
faltic columns, that alfo form a path tothe
end, which may be 60 or 70 yards. =~

Its breadth at the entrance about 12 or 1 5
yards, ' its height about 20 yards, depth'
of the water in the cave, from 10t0'1§

feet. B

" The conftant humidity of the cavern, cau=
fes the tops of the columns which form the.
Ipath, to be extremely flippery ; they are alfo
at unequal diftances, and unequal in hcighf,;-
fome being a foot or more higher than
others, and the width being only the diame-
ter of a column which renders this not one of
fafeft roads for a traveller, as one {lip
would plunge him into 10 or 15 feet water,
with the additional danger of a violent furf
' ' that
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would render ffvim_ming- ufelefs. I would
advife the viﬁtor, whofe curiofity may
lead him to the far end, to. take off his.
boots, by which he will have the ufe of
his fect better, -and be lefs liable to
flip. _This illand, ‘though. bare of foil;
produces good grafs, and is much efteemed’
for paﬁure ; fometimes 20 or 30 head of
~cattle are feeding on it. ‘ .
' One famlly refides here to take care
of them during the fummer. In the nclgh-
bourhood " are f{everal other inte.reﬁin'g
iflands, as Tona the luminary of the Eaft
. many centuries ago; here lie more than
forty- Scottith, Irith, Danifh, and Nor'-'
‘weglan ngs or Chiefs; here are alfo the
' remains’ of many monuments and of a ca-
thedral. = o
-Dutchman’s Capis a fingular ifland, alfo
Ulva and others adjoining to Mall.

M SECTION
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'SECTION XV.
Salt Mine of Nortbuwich.

On proceeding from Kutsford to North-
wich, the chief appearance is that of grit
ftone, with fome nodules of granite and.
clay. L =
A fmall- diftance from’ Northwich I-was

lowered down into the falt work, about
110 yards, by a\fteam engine. - The fhafts
are lined with wood; and the firft bed
of falt is abou-t-q._o yards thick, being ex-:

. cavated about ten feet in height, to an ex-

tent of 50 yards.
Defcending about 60 yards further, you
arrive_at the bottom, which appears like a
' grand
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. grand amphitheatre, about 120 yards long,
Y00 broad, and 1§ feet high. Triangulaf
pillars of a vaft fize fupport the roof, and
every part being perfe@ly dry and cléan,”
the effe is veéty pleafing.
. ‘They get thé falt with long chiffels, and
by the blaft, working from the folid rock
at the fides. | -
The ftrata are extrémely irregular. At
the farface is a firong red clay, then a
thifiofe fubftance called plate, which is fol-
lowed by a little layer of coarfe grit; then
a blue clay with gypﬁlm, to which fucceeds
a fubftavice called mera/, being an indurated:
.clay, in which are veins of rock falt. ‘This
| clay is of great thicknefs, and is followed
by a' bed of rock falt, workable for per-
haps 20 feet. Next is a ftratum of clay,
vaixed with falf, about 30 yards thick, more’
- or lefs impregnated, until it becomes a hard

compa& rock falt, which is generally of a
' M 2 ‘ reddifh.



164

_ reddith brown, and fometimes -.-in thin.

layers perfectly tranfparent It is worked
at an expence of about two ﬂulhngs a
ton. &

To draw up the rock falt, they fxavc
fire engines, equal in power to three horfes.
It is chiefly exported under a heavy duty;
and in the town are fifty or’ ﬁ;;ty officers

of excife.

Common falt is procured by diﬁ'olving the.
rock falt, and if a fine fort be required, _a..

_ ftrong fire is made under the brine, and the
falt forming at the top, precipitates to the
bottom. If fironger falt be wanted, as for
fifh, &c. the heat is ‘adminiftered flowly,
when the falt cryftallizes in large cubes..

The whole furrounding country is clay,
and very coarfe grit; and wherever a fhaft
is funk in the neighbourhood, there is a

certainty of finding falt.

The
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The “grit fone prevails as far as the
town of Flint in the county fo called ; and

as no coal is found near Northwich, itis

prefumable that the falt is above it.

In the county of Flint, and near the ca-
Ipntal of that name, are plenty of coal mines
at various depths. ' '

Towards Conway there is abundance of
limeftone, and at Newmarket I ‘obferved
fome heaps of greén calamine.

Llandidno is fituated on the top of a
hill, and is a poor. village. The copper
mine is in limeftone, and feems to occupy
a large fpace ; the furface has funk feveral
yards, the bottom being foft, and containing
caverns, with calcareous fpar and copper. |

This mine is faid to have been worked
by the Romans, and feems to lie in bunches.
There are fome curious calcareous fpars ;
and the limeftone is very full of chert.
Fine maladtites, of the velvet kind, have

M. 3 been -
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. been found here; and the fandy.fort of

copper -ore.

From Conway to Beaumaris are chiefly
blue fhiftus and granite ; and aear Bangw:
arc good quarries of flate.

" SECTION
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SECTION XVL.  §°

BEING now arrived in the ifland of

Anglefea, T was anxious to fee the celebrated
" mine in the mountain of Paris. The fmelt-

ing works firft attra@®ed my obfervation, bes
,ing fuperior to any I had feen, and cons

taining 26 furnaces in a very extenfive
 building. -

The mine is on the top of a mountain
of blue or perhaps quartoze thiftus, or per
haps fome might call it a quartoze fhiftus
with ferpentine ; ranging from eaft to weft,
about §00 yards inlength, while the breadth

- ‘ M4 is
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is about 100 yards, and the depth nearly
as much. The bottom is very irregular,
mafles of rider or vein ftone interfering ;
while the richer (;Oppcr ore runs into holes,
and crévices, in ftrange and various direc-
tions. The fhiftus lies in irregular ftrata, and
_is covered with a bed of gravelly heteroge-
nous matter, full of chert.
Copper ore is .got for about two fhillings
a ton, and is laid in heaps of -five or fix
hundred tons; in the fides of which ovens
or fires are placed, and the fulphur in the:
ore foon taking fire, it coﬁtinueé roafling
for fix or nine months, and is then for-
‘warded for {fmelting. The produce of the:
mire is very poor, about feven and a half
per cent. fometimes more, and {ometimes
fo little as five per cent. Patches appear of
fine cubic mundic. o
Great quantities of fulphur are made.-
In the fubliming houfes the ore is co-.
| vered
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vered with earth, and brick tunnels are
- formed.on ‘the top or fides, to receive the
| fulphur. . '

On examining this immenfe mine, it does
not appear like a vein. About 500 yards
to the eaft, the Cornith Company have funk -
a fhaft. of 40 fathom, but have only fox_mdi
{mall particles, ‘and ftrings of ore. Theyj
have alfo driven north and fouth ; but have
not met with any vein. _
~ In fome places the ore rifes within elght_
inches of the furface; and xmmedlagely
above is a red cruft, which has eﬁery ap-
pearance of vitrified fcoriz, has marks of -
 fufion, being cellular, glazed, and like a
feruginous pumice. It is fometimes a little
irredifccnt,'has :;. ﬁyptic‘ vitriolated earthy-
fmell; and probably contains vitriolic acid,
with iron and fometimes lead.

“The area of ground, containin g the whole

works, is at leaft a fquare mile in compafs. .
The
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+ The water; which is pomped from the.
works, is firongly imipregnated with copper, B
and.is received in dams and refervoirs con-
. Rru&ed for the purpofe, and in vats like
the pits ufed by tanners. In thefe are placed
plates of caft iron, on which the copper is

precxpltttcd which is of the heft quality. _

" Of thefe pits there are fome hundreds ; and
- in the vicinity are-ovens to dry the copper.
After the fulphur is refined, it is, melted:
in iron veflels over a flow fire ; and when
liquid is caft into moulds, perhaps earthen
- boilers would improve the colour, which is
. far from good. ‘
The Paris mine is worked at a con-
fiderable expence; and with the Mona
mine, employs about 1,200 hands above
ground. The gfeater number ate .oc-
cupied in forting, drefling, wathing, &c.
while few are cmpldy;ed under ground, the
decpeft fhaft being about 40 yards:
s | ~ The
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. The copper or¢ is extremely full of fui-
phur and iron. About four hours are ¢~
ployed in redueing it to a regulus. The
metallic fubftance runping chiefly into the
firft pig, which is richer than the reft, there-
gulus finking from its fuperior weight. The.
fecond is tolerable; but the others are thrown
- afide, and form an article of fale for mend-
. ing roads. Formerly conical kilns were
- ufed, but they were found top expenfive.
The {melting houfe is ahout 8¢ yayds

in length, by 18 in breadth, and about 6
yards high.
~ The hgrbour is fafe and convenir.nt,
but a bar feems wanted to break the furf

. The furrounding mountains appeat to
be all‘ formed of filiceous fhiftus ; with a
kind of ferpentine, which cleaves and de-
~ compofes,

S ~ . E The '
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The chief minerals I obferved here arc
2 follows : | | :
A kind of lead ore refembling clay.
Sandy lead ore. -
Yellow copper ore.

“Black ditto.
. Iridefcent ditto.

Varieties of mundic.

‘Copper formed by cementation.

Native vitriol. |

Ochres.

Lead ore f_i.llphuric.'

Stee! grained galena. =

A fhiftus ferpentine, with afbeftus.
Green femi-tranfparent afbeftus. -

A quartzy fhiftus, full of veins of white
- quartz.

Many varieties of chert, with veins of
copper in them, forming a part of the riders
_ in the mine. _

Allum
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Allum is alfo preparea here, from fhiftus
laid on the roafting copper ore, where -it

. abforbs the vitriolic acid. The pans ufed

are of lead.

SECTION
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SECTION XVIL
Some other Obfervations in Wales.

RETURNING by Contway, I infpeaed
the mines in that neighbourhood, but found
_ nothing worthy of notice. Theit matrix is
chiefly chert, a fpecies of black hornftone
. and there is a black flinty ftone with white
quartz, g . )
. The vale of Conway is extremely pictu-
refque, and full of tich fcenery, the rock
and waterfalls conducing greatly to the
cffedt. , |
Near Llanruft are fome large veins of
quartz, which are worked for the porces
- lain
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lain mill, near Bangor; and I fhould have
mentioned, that near Conway are fome
mafles of chel:t, in a black ﬁlxceons moun-
tain, which are found nearly as well adapted
for mill ftones as the French durr: and a
lady obtained the premium of 100 gHi-
neas, from .the foclcty of. ﬁns, for the

difcovery.

The mountains near Llanruft are of gra-
nites, porphyry, and thiftus, with a great
deal of black chert, in which are veins
of lead ore, quartz, &c. but there are no
lead mines of any confeqﬁence. - |

I re-v1ﬁted Lland.ldno, and went down. |
the mine. There are veins of COpper. ore;,
which fometimes prefent that fubftance, and
at others mafles of limeftone. Here is a.
vaft Jum, filled with loofe earthy matter,
diflocating the firata.

" SECTION
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SECTION XVIIL

i

An account of Mr. Williams's Beok, called
the Mineral Kingdom.
Edinburgh 1789, 2 Vols. 8vo.

Vol. 1. 450, p. p. Vol IL §31. -

THIS work is writteri in fo fingularly pro=
lix and confufed a mé.nner, that an analyfis
of it may be ufeful to thofe who poffels
the work, and to thofe who do not,’ may
afford an inftru@ive accountt of its eon=
tents. | ‘

The title page exprcffes that it is divided
into three parts: -
 «Part I. Ofthe ﬁrata of coal, and the .

concormtant ftrata.”
i PA RT
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Part II. Mineral veins and other beds,
and repofitories of the precious and ufeful
metals.

Part IIL Of the prevailing ﬁrata, and
of the pnncnpal, and moft interefing phe-
nomena upon and within the furface of our

. globe
Of thefe Part IL. which occupies about
& third part of the firft volume, is the moft
curious and interefting ; but like the reft,
difgufts by its tedious prolixity, and want
of {cientific arrangement. : '
At the end of the fecond volume is a table
of contents which eught to have been prefix-
ed to the work. There are neither chapters
nor fe&tions, {c that the reader is bewildered
"in a vaft mafs of matter; and this negle&t
has led the author into many repetitions,
In the preface, the author explairs the
. importance of our coal and other mines to
the manufa&ures and commerce of the na-

’

N tion ;
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tion; and the confequent importance of
acquiring mineralogical knowledge. He
fhews that many mﬁnufa&ures of the great-
-eft confequence depend entirely on mine-
ralogy, and in page xxiii. begins a confu-

tation of the Huttonian f{yftem, which con-

- tinues to the end of the preface, p. Ixii.

A chief end of this analyfis, is to felet
the real fa@s and obfervations, which in
this work, are buried in a mafs_of idle.
declamation. Such is that, p. xlix. that the
rich vein of lead at Llangunog in Montgo-
meryfhire ; which was.ﬁvé yards wide of
folid ore, was found fuddenly cut off by
a deep 'be_d of fhiftus. This pt’gfacé con-
cludes with a prayer, the author being a

t

very good chriflian.

PART
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PART L Y
The Srata of Coal Iand its Attendants.’

THE author firt inveftigates the regu-
larity and inclination of coal ftrata. The
incumbent fubftance is called the roof, while
that below the coal is termed the pavement,
which generally proceeds in a-manner fur-
prifingly regular, except when interrupted
-l;y troubles. 'Thefe confift of flips, dykes,
gathes, and other circumftances. ' The moft
common is the ﬂip of the Englith colliers,
the dyke of the Scotifh, in which the ftrata
are broken afunder, and thrown up or down
on:the other fide of the flip. Parallel flips

N 2 ’ cut
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cut the ftrata in their inclination, which

is generally from north eaft to fouth weft.
Oblique flips pafs acrofs the flope. Dire&t

- flips cut the ftrata right acrofs. All thefe

flips would be called by naturahﬁs, perpen-

dicular fiflures, and by miners, rake veins,
A hitch is a fmall flip only affe@ing part of
‘the coal ; his other remarks on this fubje&,

muft be interefting to coal proprietors.
The next interruption is that properly

called the dyke, confifting of hard flone, .

commooly called whinftone, of fo&:r ftone,

clay, gravel, or fand; the same feems to. |

arife from its refemblance to a wall in the

- noarth, called a dyke. The fofter and loofer

forty produce much water, which readers
them difficult to be penetrateds The. ga/k

or gall is very frequent, being a crack or -
“chafm in the coal, and its concomitant ftrata;
and when wide, it is fometimes 'full of

loofe
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loofe matter, ﬁ; as to partake of the nature
of the dykc
The fhake affe&ts the coal md ftratd, fo

. asto break them and throw them into cone

fufton, and when large, the beft expedient

is to fink a fhaft upon the other fide.

Mr. Williams then proceeds to give fome
account of the coal fifata to the eat of
Rdinbuirgh; particularly thofe near theTem-
ple M1ill, which prefent four feams of cozh
The author then gives fome account of Ar-
thur's Seat, and Salifbury Craigs, &c. and .
of the great regularity of firata ofi te coaft

- of Caithnefs. ‘Fle author thinks, that moft

caverns, havé been mimeral veins.
. Among the regular ftrata, Mr. W. claflés
coal; argillite and mountain rock among

*the irregulat mountain limeftone, which Mr. .
' Kirwan fuppofes to_be primitive limeftone.
'Among fubftances feldom firatified, fie men-

N3 - . tTons
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tions granite, of which a mountain may
appear as compact as a fmall piece.

He then returns to coal, and mentions
many inftru&tive pa,rt'{.:ulz.trs which need
not here be repeated.  The roofs of coal or
incumbent ftrata, he divides into Bafalt, ag
at Hill Houfe, a mile_ fouth of Linlithgow
limeftone, poft ftone, or fandfione, ddggg;r-_-
band or ftrata, in balls of iron ftone, blaes,
or black fhiftus, alfo form a common roof ,
but his further remarks on this fubje& be-
come fcarcely ‘intelligible from the imper"-
feQion of his mineralogical knowledge and
- yocabulary. The extent of the adit at Kil-
marton, which interfeGts above 60 ..beds of
coal, with different intervch_ing {’c'rata,‘ is
. particularly difplayed. ‘

Our author then enlarges on the declma—
tion of the coal ftrata, and the various ac,-'
cidents to which they are fubje@, parti-
cularly their running fometimes like waves

“but |
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but many of his remarks are very local and
minute. ‘
He then proceeds to examine the extent
of coal fields which' he finds do not pafs
through mouatains, but on the contrary,
fometimes terminate at fome diftance from
them. The coal field to the S. E. of Edin-
burgh, extends about fixteen miles from
Duddingﬂ'on to New Hall, where it ter-
minates at the bndge of Carlops, where the
river Efk leaves the Pentland Hills; ;-and the
feams of coal, inftead of pafling under the
hills, baffet or rife up in great confufion.
He concludes, p. 141, that the coal fields do
not firetch’ under the mountains, but are
- patches of different dimenfions like fields
of corn. or grafs. That of Mid Lothian is
about fifteen miles in every dire&tion, the
fourth forming the northern boundary.

- After feveral repetitions which might
have been avoided by a proper diftribu-
Ng . ~ tion
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tion and fubdivifion of his fubje&; he ob-
ferves, that hills of whin or other conco-
mitangs of coal, are not to be confidered as
interfe@ing the firata. The coal field in
Fife (he fays,) reaches from Stirling to St, .
Andrews ; and is in fome places about 10
miles broad. He then explains how coal

may .be exhaufted ; and obferves, thét this. -

fubftance is firft mentioned in Englifh re~ |
cords of the year 1234, and in Scottith.
1291, ISomc" remarks follow on the fate
of coal at Newcaftle, Whitehaven, and in
South Wales, from which laft, the mines
of Corpwall are fupplied. Further obfer-
vations follow on the coal trade, and on
the fuppofed exiftence of large beds of
coal in the ifland: called Cape Breton. No-
thing can exceed the prolixity of his de-.

clamations on this. fubjec, which. rarely.
~ prefeat one ray of folid information, :
. 3 " I
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', In p. 207, Mr. Williams proceeds t6 give

. fome inftru&ions to landed gentiemml, or
the real and fallacious appearances of coal,
and p. 233, he particularly confiders petro-

- leum; which he fays is often fotind in fira-
tified limeftone at a great diftance fronr coal. .
He afterwards delivers his opinion, that coa.l
confifts of antedeluvian timber.

He then, p. 242, &e. enumerates fix
kinds of coal. 1. Caking coal, fuch as that
"of Newcalftle, but fc'arcel‘y known in Scot-
land, 2. Rough or rock coal, ‘as that of -
Lothian and Shropthire.* 3. Stone or fplent
coal of a flaty texture; common in Lothian |
. Fife, Ayrfhire, and in fome parts of Eng-

land, (I believe that of Kingfwood, near
Brifto] is of this kind.) 4. Cannel or parrot-
coal, as that of Wiggan, and alfo found
near Edinburgh. 5. Culm or bﬁnd coal
* This kmd feems alwaya to border on primeval hills ei’ .
porphyry, &c. as the firlt on limeftone,
which
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which neither emits fmoke nor flame, but
burns like charcoal. 6. Jet, which he fays
is found in England and other parts in de--
tached and feparate maffes ; he then com-
pares the different kinds of ‘coal with the

* different kinds of wood, and points out
P- 254, the extraordinary appearance of

coal at Caftle Lead, in the eaft of Rofshire, h
where it affumes the form of rake: veins,
and as he afterwards explains in granite,
He alfo found coal in the ifle of Mull;
he returns to thew the abfurdity of fupport-
ing that petroleum and far lefs ochre, are

any indications. of coal.

PART
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PART IL

Mineral veins and other Beds, and Repo-.-
Jitories of the Prccfom;and ufeful Metals,

HE divides mineral veins iato four kinds,
1. rake, 2. pipe, 3. flat or dilated, 4. ace
cumulated. He obferves, p..271, that the
vein at Strontian may be called a gafh,’
and that it is in g_réy granite, in which
he is miftaken or inaccﬁrate, faults toa
common in this WOI‘E, for it is in red
granite. In p. 274, he again returns . tg
Llangunog, and afterwards gives an ac-
count of the lead mine at Daven Jaur in
" Cardiganthire, and of mineral veins on
the Scotifh fhores,

- ' In
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In his account of irregular rake veins,.
Mr. W. obferves, that the beft concomi-
tants of ore are the fpars, and vein ftones
or riders. His account of the.fpars is
pretty accqraté, confidered as calcareous, as
cawk or barytes, and quartz. In p. 288,
he gives a curious account of lochs or the
* cavities in mines, and the beautiful fpe-
cimens of copper found at Colvend in Gal-
loway. He then enumerates the foft fub-
ftancés found in veins, particularly that
refembling fouff, or- the guhr of the Ger-
mans. Other circumftances attending veing
are enumerated with care, and i general
this fecond part of his work is by far the
" moft precife and inftracive; but cannot
pretend to any praife of arrangement. |
.+ Inp. 314, he defcribes & beautifol ore

of the Lead Hills, being a yellow effios
tefcence near an inch dedp; of a fibrouk

or columnar texture upon the biue galena: -
, After
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After a full account of the rake or perpen-
dicular vein, becaufe it is the moft common,
~ he proceeds p. 331 to confider the pipe
vein, The mining ﬁeld of Ilay, he fays,
confifts of firing vems, and “fubjoins fome
 sccouat of them. The pipe vein he de~
" feribes p. 331, as varying from the hon—-
zontal to the declination of 45° or more,
He obferves that the lochs are open fpaces,
- and more frequent in the pipe veins.

The flat or dilated vein ar ftreek,. lia
between firata like feams of coal, and com~
‘monly oceur in argillaceous ftrata.

The accymulated vein, commonly re-
fembles a coal dire@ or inverted, and is
ufually the richeft of any.

Mr. W. then proceeds to explain the
various flips, troubles, and ather incidents
which occur in metailic veins; ‘and ob-
ferves that ore is fometimes found inter-
woven as if it were thh the rock, yet

“worth
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_ worth working, of which he gives an ins

ftance at Cwmyftwith in Cardiganthire ;
metallic ore alfo occurs in the pudding-
ftone at Gourock, near Greenock, and in

a fingular ftone near Loffymouth, which

“he defcribes as a compound of many fine

fiones. of beautiful colours.®* He then

treats of float or fhoad ore and indications

_of metal, on which fubject he is pra&ically

inftru@ive. The rachel or broken rock,
called broil by the Cornith miners, he con-

fiders as worthy 'of paiticular attention ;

“but he is' led into fome repetitions cona

cerning the foft mineral foils, and ‘what-the

. miners call mother chun or gubr. He then

combats the opinion, that metallic veins -

are peculiar to mountains. ~Among the

moft produ@ive ftrata, he enumerates lime-
* From fpecimens it is mowr found;, that this.rock can.l :

fifts of petrofilex, with fome galena and quartz cryftal, fo
that Mr. W. has here indulged his imagination only. '

ftone,
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ftone, and what he calls the indurated ar-
gillaceous mountain rocks and granite ; but
he looks upon the fecond as the moft .
abundant, as éﬂ'qrdihg the rich mines of
Lead Hills, Tyndrum, and others in Sco!:;-
land ; thofe of Cardiganthire, of Yorkfhire,
‘Weftmoreland, and many parts of the nortl‘-z

and fouth of England. |
He now falls into feveral repetitions con-
cerning {lips, &c. and in p. 408, defcribes
- the various kinds of lead ore, afterwards
- proceeding to thofe of copper and iron.
Some of the mil:cellaneous remarks here
_introduced are curious, fuch as that p. 411
conceming the Roman works at Daren-
Vawr, and the richnefs of the lead of Car-
digan ; that concerning the veins of copper
near Old Wick in Caithnefs: and that found
in-limeftone at Loch Kiffern, upon the weft |
coaft of Rofshire, oppofite to the ifle of
Rafa.y; that concerning the copper, filver, -
lead,
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lead, and cobalt found in the Ochil Hills,
near the bridge of Allan, with the coppcf
found at Curry, in Lothian; and Colvend,
" in Galloway The irons he confiders as
of two kinds, iron ore and iron ftone : of -
the latter, he defcribes a ftratum as of a red-
‘dith bréwrn colour, and it is alfo foundin .
‘nodules in the argillaceous ftrata, which
accompany coal. '

PART
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PART IIL

Of the prevailing Strata, and of the prina
cipal and moft interefling phenomena upon
and within the furface of our Globe.

"Tr1S third part occupies the whole of
the fecond volume, and is difcuffed in a
~ very prolix and declamatory manner. -
' The firft topic is a general view of the_
prevailing rocks and ftrata in Great Britain.
He firft mentions the, regularly ftratified
mountain rock, as whin and argillite,
among the latter, the fine blue flate of
Eifdale and Ballachylifh, in the iflands of
Scotland, that of Stobo in Tweed-dale, and
o . the
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the purple flate near Tombay, above Cal-
lender. After defcribing fhiftus, he pro-
ceeds to the granatic rocks, on which fub-
je@ he difplays little knowledge. The
pedfy whin is found in Galway, confifting
of black and white grains of the fize of
{mall peas. He¢ returns to the tock at
Loflymouth, and then proceeds to fpeak
of limeftone. The mountain kind he has
feen in the iflands refembling Parian mar-
‘bles, “ and fome of it compofed of fine
glittering fpangles as large as the {cales of
fithes.” ‘The ath-coloured mountain lime-
ftone with fmall grains he obferved in the
ifle of Ilay, and in the country of Aflynt,
to affume the exterior appearance of fharp
) jaggs about a foot long. He then defcribes
the white flatuary marble of Aflynt, and
fome other kinds. He miftakes the fer-
pentine. of Portfoy for Jafper, and a hill
. ‘ of
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of quartz, near Rothes, for agate.®* The
graﬁite of Ben Nevis he here calls porphyry;
but he adds, that about three quarters of
the way up this mountain, upon the N.W:
fide, there is found a porphyry of a
greenith colour, with a tinge 6f brownith
red fpotted with white sangular {pecks.
He then returns to granite, and afterwards
inentions bafalt. Next are marl and
chalk, and micaceous fhiftus ; then a more
ample account of bafalts. '

He proceeds p: 49, to brecica or pudding-
ftone, and p. §2, to the mouritains of quartz
in Rofs and Invetnefshire. Next are the
firata of fandftone, particular thofe of
Caithnefs. -

He then enters the wide field of the
firatification of this globe, and mentions
" p. 63, the prodigious mafs of granite which

-#* From the fpecimens it is 3 white quartz, in fome yzns
eryfallized and tinged red with iron. .
02 compofes

* *
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compofes Ben Nevis, which he feems te
defcribe as being four miles in length.
It is unneceffary to follow him through
the mazes of theory; fuffice it to remark,
that he fuppofes veins and faults to be
fiffures occafioned by heat, and afterwards
filled by depofitions from water. He ex-
amines at fome length the {yftem of Buffon,
which he confiders as impious. and chi-
merical. He afterwards inveftigates the
ftructure of mountains; and points out a
valuable mill ftone rock near Loch Broom.
One of his moft fingular remarks p. 152, &c.
relates to the pudding rock, which he traces
in Sutherland, Rofs, and Invernefs, &c, in
the north of Scotland, and from Monteath
to Stonehaven in the fouth ; and in p. 156,
that it is alfo found to the weft of Thurfo |
in Caithnefs, and the vitrified forts, as he.
fays only occur upon this kind of rock,
the account of which he amplifies p. 158,
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_‘ as firetching along the S. E. fide of the
Grampian Hills, by Kinfauns in Perththire,
and into Dunbartonﬁure, croﬂing the Clyde
to Ayrihire, wherc it ﬁna]ly enters the
eaftuary of that river.” Some alfo appears
" in the neighbourhood of Dumffies, and it
feems palpably to have been waihcd down
from the hxgheﬁ mountains.

In the confufion of his arrangement, he
next defcribes talc and mica, and in his
account’ of quartz and felfpar, he blends

and confounds thofe different fubftances.
" He mentions P 175, fingular amethyftine
fand on the river Aldgranit, in the eaft of
Rofshire,* - but this is probably as imagi-
nary as his rocks at Loffymouth and Rothes.
" Offhill or fhorl he alfo gives an imperfect
account. |
; He afterwards particulariy examines the
* He calls it the river Allgrade, and fays it runs into |
Moray Firth, inftead of the Firth of Cromarty,
°3 . frata
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ﬁmtz-of coal, and on this fubje& falls into
many repetitions. His theory of antedelu-.
vian tides correfponds in fome degree with
- M. Kirwan’s geological effays ; but his idea

of au.tediluvi@n firata, confifting of uniform

mica, uniform quartz, uniform dﬁmond,'
&c, deferves little attention, and his theory
is defervedly forgotten among many é)thcr&

" The population and natgral hiftory of
America, form a long and tedious digrefs
fon, o a s
At p. 319, we find what he calls iraés
on feveral fubjects relating to the mineral
kingdom. - The firft of thefe tracis is oq-
volcanoes, and here again we find many
relpetitions, concerning veins, &c. nor does
this theoretical é{{'ay' throw any ftriking
light on the fubje&. He denies, p. 374,
that bafalt is yolcauic, and with his ufual
confufion he fubjoins an account of tufa
and falalite, | |

o His
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His new title of tra&ts on feveral fub-
je&s, &c. is abandoned at p. 410, where he
affumes apother title, that of ﬁugalar. 0b-

Jervations and improvements, many of which
are in fa& idle theories, and _noné of them .
having any conneftion with mineralogy;
it is unneceflary to give any detail of thefe

' heterogencous digreflions,

04 GLOSSARY '
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GLOSSARY:
;JF THE TERMS USED BY

MINERS IN DERBYSHIRE.
.‘—_-..-
5 !
ADIT. Alevel. See Sough.

Arched. Arched. The roads in a mine whea built with
fone, are generally arched, '

B

Bar-Mafter, An officer who fuperinteads the minére,
Barmote. A hall or court in which trials relative to miners
are held, ‘

Baflet. - When 2 fubitance as coal appears at the farface,
it is faid to baffet. '
Belland,
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Belland. Dufty lead ore. .

Bit. .Apuceofﬂ:eelphoedmtheendoﬂkchour.
Bind. A name given by miners to any indurated argilla
ceous fubftance. . _

Binghole. A hole through which the ore is thrown.

Bingplace. Where ig laid the ore ready for fmelting and
meafuring,

Blaft. Whes a hole is made with a borer of fufficient depth,
it is filled with gunpowder to force off therock,
and the procefs is called blafting.

Barer, A round piece of iron three quarters of an inch in
diaimete?, 'and two feet fong, fteeled a; one md
with a fhort flat edge.

- Bowfe. Leadorc,alcutﬁ'omfhcvem.

Bneker Ap:eceof:ronabontﬁxpoundweaght, with 3
wooden handle, ufed for breaking the bowfe.

~ Buddle. A frame made of wood and filled with water.

Budfing, Wafhing inferior leld ore, to frée it ﬁom extra-
neous matter,

Bunding. Wood placed to throw the refufed cuttings on,

or deads. ‘

C
‘ Catdirt. A febltance fometimes called ‘tvddftorie, being
© foméBoles 4 varlolite, 4t others a kigd 6F Hind
ftone. _ , ;
_ - Cam.
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Cart. A machine ufed to draw ore, &c. aut of the mine,
Chair. Ufed in drawing up ore or coal.
" Cleanfer. A wire ufed after boring, to clear the hole.
Clevis. An iron at the end of the engine rope, on which
‘ _ the bucket is hung,
Coefteads. A {mall building, ~
Copan To agree to get ore, at 2 fixed fum per djfh, or mes-
! fure. T )
Coper. One who agrees tq take or make a bargain to get
ore. _ ‘
Corf. A kindof fledge ufed to carry ore from the miners at
work, to the drawing fhaft foot.
Crofs veins. Veins that crofs each other. _
Crofs Cuts. Are driven diametrically acrofs the range of
' the vein.
Croffes and Holes. When a perfon difcovers a wein, and:
' Bk 00 #ekBE 10 poflefs it for want of ftowces, he:
marks the ground with crofles and holes, by which
meang he poflefles it until he can procure flowces.
D
Deyds. Cuttings of {tone of no ufe,
Dial. A comﬁéﬁk ‘
_ Disling. The taking the different bearings of the various
ways, gates, &c. in 3 mine, m order to fink a fhaft
from the furface o any particelar fpot’ with ex-

a&nefs. : .
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Difh. A meafure containing 15 pints Winchefter meafure.

Due. The farae as lot. .

Door. A crofs cut for a door is fometimes ufed to open
and fhut, to increafe the circulation of air,

Drift. The place the miner excavates to make a road.

Driving, Cutting and blafting horizontally.

Ditch. A drain made at the furface to carry water off.

Fang, A cafe made of wood, &c, to cenvey wind into the
mine, -

Faufted. Refufe lead ore, to be dreffed finer.

* Fault. A fiffure which breaks the ftratum.

Feigh:. The refufe wafhed from the lead ore.

Flat. Flat work, when a vein, &c. is horizontal,

Forks. Pieces of wood, ufed to keep the fide up in foft
places.

Foundermere, The firft 32 yards of ground worked.

Founderfhaft. The firlt fhaft that is funk.

Forefield, The face, or vein worked,

Freeing. Entering a mine or vein in the bar-mafters book.

Fuzze. Straws, or hollow brars, reeds, &c, filled with
powder. o

Fuzze-borer. An iron made red hot to bere a fuzze to hold

powder,
G.
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G

Gallery. A drift or level.

Ca.te. , The fame. )
Gears. Ufed to the cart, 2 kind of harnefls for the mea
that draw ore put. ‘

G.rovel. A mine.
Gingonin, Walling up a fhaft inftead of timbering, to keep
the loofe earth from falling, -

H '

Hade. The underlaying or inclination of the vein.

Hadings. When fome parts.of the vein incline, and others
are perpendicular,

' Hangbench, Part of the ftowces.

Hangingfide. The fide a vein hangs to, . ‘

Horfehead. A large opening made of wood, to turn and
put on to a fang or trunk, to cbovey wind from
day-light.

J .

JigPia. "A pin uled to flop the machine in- drawing
- when neceffary.’

_J l‘.ml.lﬂ'. ‘



Jomper, Borer, an iron inftrument from a foot to three feet _
long, one end of which is fteeled and worked to

an edge.
K

Kcr;:l. A fparry fubftance found in thé vein; compofed of
calcareous fpar; fluor, and barytes.

Kibble. A bucket ufed for drawing up ore out of the mine.

Kit. A wood veffel of any fize.

Kaits, Small particles of lead ore,

Knockings. Lead oré, with fparry matter as cat from the

. veim, B

Knockflone. A ftome ufed to break the ore om, bat fomes -

times it is a piece of caft iron. . '

L -

Leap. The vein is faid to leap when 4 fubRance interfedty
it, and it is found again, a few feet from the
pespendicalar, ‘

Leadings. Small fparry veins in the rock.

Level. An Adit; gallery, or fough.

Limp. Aniron plate ufed to firike the refyle from the fiere
in wathing lead ore. -

Toch. A cavity ina vein.

Lot. A certain proportion taken for the lord of the maner.
'v L _— M.
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Mal A Pzrge ha.mme?r.
Mear. Thmy-two yards of ground on the vein,
Metal. A word fometimes ufed to.exprefs an indurated clay
above falt and coal. |

‘N

Noger, or Jumiper. See jumper or borer.

O

Old man., Places worked centuries ago, or in former ages:

O’erlayer. A piece of wood ufed to place the fieve ony
after‘w’afhing the ore in a vat. .

Opens. Large caverns.

Opencaft. When a vein is worked open from the a’a_;;.

Ore. The mineral as produced in a mine;

Pee. A piece of lead ore. . g
Pipe. A vein running unlike 2 rake; Imvmg 2 tock roof
and fole.
Plumb. A line and lead to meafure depth,
Poffeffion.
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Pofleffion. Whenﬁomwwmdm&mumphcedou
a vein, it is faid to be in poflefion,

Pricker. A thin picce of iron ufed to make 2 hole for the

fuzze to fire a blaft.

Primgap. A variable diftance, between two poffeffions.

" Poling A plank or pieneofﬁmod,topmvcutﬁanhorﬁou
from falling.

R

Rake, A perpendicular vein. _

Ratchell. Loofe ftones, *

Rider. A rocky fubftance that divides the vein.

Rifing, A man working above his head in the roof, is faid to
be rifing. '

Roof. The part abeve the mipers head.

Rubble. Sameasratchell. - ,

Rus, When the earth falls, and fills up (hafts or works, it is

faid to run.
S

Scaffold. Ina mine, a platform, made where fome minery
 work above the heads of others.
Scrin. A fmall vein.
Shot. Blafting.
"Sled, A fledgeto dnworemtl:ontwheeis.
Scraper. A fmall iron ufed to fcrape the ore, a kind of

rake.
: Bhakes,
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Shakes. Biffures in the earth.
Shift. ‘The time a minet works.
Shaft. A perpendicular hole cut to get up the ore,
' Sinking, Working deeper. g '
’ .Smelting. Reducing the ore to metal,
. Smitham. Small lead ore; duft.
Smut. Decompofed dark earthy fhiftus. '
Bole. The bottom of the mine. B
" Sole Tree. " A piece of wood belonging to ﬂowccs, to draw
_ ore up, from the mine.
Sough. An adit or level,
Spindle. A part of the drawmg ftowces,
Stickibgs. ‘Narrow veins of ore.
Btimmer. A piece of iron ufed to ram the powder vmh,'
when a blaft is intended.
Stemples, Wood placed to go up and down r.he mine in-
ftead of fteps. -
Strings. ‘ Small veins of ore. o
Stope. A piece of mineral ground to be wo:i;éd.
Stopeing. Cutting mineral ground with a pick. -
Stowces. Drawing ftowce, a fmall windlafs.
Stowaes. Pieces of wood of particular florms and conftrue-.
- tiong piac?._d tc_ng:ther-, by which the poffeffion of
mines is marked———a pair. of flowces poffefs 2~
mear of ground, .
Sump. A fhafijor perpendicular hole undcn gropnd
Swallows. Caverns or openings'where the water lofes itfelf.
L8 : T

\
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T
Trogues. Wooden drains like troughs.
Troubles.  Faults or interruptions in the ftratum,

Trunks. Wooden fpouts to convey wind or water.
Turntree. A part of the drawing ftowces or windlafs.

U

Underlay. When a vein hades or inclines from a perpes-’
dicular line, it is faid to underlay.

v

v

Vein. Any fubftance different from the rock, & rake vein,
is perpendicular, a pipe nearly horizontal. ' . '
Vat. A wooden tub ufed to wath ore and mineral fub-
ftances. - '
i . . W
Walling. When the roddsin the mine, are made with ftone,
it is zalled walling, 'The fides of the mine or gan-
. gart; is frequently called the wall,
Wath-hole. Where the refufe is thrown. -+

Water-holes. Places where the water ftands. :
' ' : Weighboard,
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Waghboard. Clay interfeéting the vein,

Wedge. An iron toal ta get ore, fplit racks, &c.

Wim. An engine or machine to draw ore worked by harfes.

Wind-holes, Shafts or fumps, funk to convey wind or air.

Windlafs. A well-known machine yfed to draw up ore.
See Stowces, by which name it is commonly
called, - “ '

Windlefs. A place in a mine where the air is bad or thort,
it is then faid to be windlefs.

Y

f

Yokings. Pieoei o.f weod afcertaining poffcfian. Stowces..

THE END,
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