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PREFACE.

\

: DERBYSH}RE 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, its mines have
fupplied the greateft part of Europe with ‘

their produce. It appears that the Saxons

_intréduced their method of working th:_

A2 " -mines,
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mines, the ﬁcheg of which recompenced
their labour; and the prefént mineral laws,
cuftoms, and technical phrafes are defivcd
from them. Perhaps no country yet known
produces fo many veins as 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 iﬁtereﬁing part, I was applied to. by
a Spanith gentleman to make furveys of
the principal .mines, to colle@t their va-
-rious productions, and more particularly,
fpecimens from ea_c-h. ftratum, defcribing
iheir'thicknefs, fituation, and pofition ; in
order to fhew an exa& re?refentation of
the mines; for the cabinet of his moft

'Catholic Majefty at Madrid. To afcer-

tam
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tain a corre@® flatement of the geology
and mines of Derbythire, is 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)rbve
an example that may ’. x‘nerit the 'é.ttention
_of other’ ;iotenltates; for colle&ions “thus
formed, difpiaying the firata and their pro-
_dl;&S, may lead to a more minute inveftiga-
tion, where fuéli ftrata may occur; the
beft means of form;mg bpiniofls‘ being . |
by coﬁpaﬁfon, if fimilar mountains and
firata are met with, it would Ibe very
Iiatural to, exped fimilar fubRances ;
thefe circumftances have unfortunately
hitherto attracted little notice. The an-
cient xﬁethpd of drefling .and fmelting
lead ore is here fiill continued, and though

A3 7 new.
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n'cw'iveins' are frequently cut,né analyfis
is made of their produce; it is muci\
to be withed fufficient encouragement was
given in this {cience, to render it worth the

attention of a perfon of abilities to atiaiyze
miﬁeral fubftances, in order to convey mi-
. neralogical information to that part of the’
community that is fo much interefted in
them. Forfucha purpofe'Caﬁleton feems to
bedhe beft fituation, where fuch a variety of
| ﬁrat’a, mines, and miqefal produdions occur’
.as perhaps no fituation in this kingdom can
boaft. The various mines and veins of

ore are of the firft confequence, ‘while the -

mountains around prefent a variety of firata

“worthy the attention of the geologift. |

' Freyberg and Schemnitz, the prefent

theatreg )

)
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theatres of mineralogical knowledge had
beginnings ; is it not to be regretted that
' no inftitution for fuch mformatxon is
eﬁ:abhihed in this kingdom, the nches of
“whofe mines have fo long been celebrated ?

Students attend the mineralogical leGtures -
at Freyberg and Schemnitz from all parts of
the world, and they are as much famed for
~ the f’cudy of mmeralogy, as Rome was for
the fine arts.

Havmg frequently vlﬁted moft of the
mines in this kmgdom, I have been -
repeatedly folicited to publith the obfer-
vations I ﬁave made, with a view to
guide the trav'eller to the moft interefting
points, and to defcribe thofe ‘ob'ie&s to
the mineralogift, as they are prefented by
nature ;. as an obferver addi@ed to no
theo;'y, I leave the fcientific to form opin-

A4 a ‘jons
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jonis agrecable to their own fentiments.

I now. beg leave to fummit this effay’

towards a defcription’, of 'the mines in

~ Derbythire, &c. to thé.public infpection ~

“ 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& on which I have

treated, and fully acknowledging niy want

of abilities, as an author unaccuftomed to

compofition. I 4m afraid it is impoffible to
‘avoid tautology in giving a defcription of
smines and their concbn‘lit’adt circumftances,
and in my endeavours to render them more
eafily un(’ierf’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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i with more precifion, my fole view being to. -
induce 6thers. to invefﬁéate' this county
more minutely. | .

It. was my intention to have given a
 defcription of the mines in Cornwall and )
| the welt of England, and their produds;
but being engaged 'in other purfuits, I muﬂ

defer it until a more favourable opportunity.

)
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SECTION L

Curiofities of Derbyfbire ; particularly néar
Caftleton, '

O N approathing Derbyfhire from the
~ fouth, the}iey'rg of the traveller, fatigued with
level uhifomiit’y, is agteeably relieved with
 the profpe& of mountains. For hére begins
. the chain which has be¢n called the Englith.
Apennines; and which, forming, as it were,
a‘root in Derbythire and part of Chefhire,’
afterwatds-fends forth a trunk, which run-

' ] ‘ ning
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nihg due north, branches into the moun-
tains of Weftmoreland, Cumberland and
Northumberland.

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

+to their mineralogical produions; after a- -
few general oblervations on fome parts of
Derbythire, and in particular on the vicinity.
of Caftleton. - ‘

Derby is fituated in the fouthern part of '

the county, while the chief mountaix\ls., and

Caftleton, are in the north. The capital of

the fhire is 3 well built town, and of late
haq veceived confiderable improvements, -

ip fituated on the river Derwent, aver which.

there is 2 pew: ftone bridge.. There ave: five.
parochial churches,, of which All Saints, the

principal, ftands, in, the centre of the town;

a handfome: modern. edifice, the roof heing

;fupported. by e)egaat columps. of the Reric
g order,
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order, and of confiderable fize. But the
tower is ahcient Gothic, tichly értamented,
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 comnius
ni¢ations with many canals, and navigable
fivers, and is foundéd on a ftratum of grit
fone} beds of gravel, compofed of filiceous
rounded pebbles, ‘of various fizes, are fres
-quently incumbent on it in the neighbour-
* 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 always ready to impart information
to the curious vifitor. The firft mill that.
- was built for Sir Thomas is now. coiverted
into a manufa&ory for fawing, turning, and
polithing the fluor fpars; the whole of the
S B2 - operations

. -
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;:pcrations being condu@ted by machinery,
fubfervient to the power of water.

The porcelain manufa&ory, belonging to
"Mefirs. Duefbury and Kean, is worthy of

the patronage of- the illuftrious family who
Thave 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 mllls ‘the-

principal belonging to Meflrs. Strutts: and

a rowling and flitting mill, where iron-plate .

‘is tinned; with a manufactory 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, witha -

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

vedly admired. Matlock, a bathing place,

is
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is celebrated  for its romantic fituation.
Dovedale, néar Athborne, is 2 beautiful val- .-
ley, through which runs the rapid river |
Dove, among rocks and v;roods,- uncoms-
_monly friking and pi&urefque. |
. 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 freduented;
‘and throughout the whole county the tra-
veller may depend on good roads and ex-
cellent inns, . ,
Chat{worth was once eﬁeemed among the
i yvonders of Derbythire, bemg a fummer
_gefidence of the duke of Devonthire; is very 4
. ftately and fpacious, with delightful gar
“dens, pleafure grounds, and water works. "
Other curiofities of Dérbyfhire are the |
grand cavém called Peak’s Hole, the Elden

_ * The traveller will be much furprifed to'fee a building
in this remote part of the kmgdom that rivals the beauty of

?almyra
B 3 : Hole
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Hole in the Peak foreft, and the ebbing and
. flowing well near Caftleton. Menfaldale,
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.
Proceedirig north to Caflleton, the moft
friking obje& is the caftle, which by the -
Romans was called arx drabok ; it ftands on
a rock of - limeftone, inacceffible 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, being three -
yards wide and two deep. Heads of arrows
are freciuently found; and alo -Roman
coins. I have in my pofleflion 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 em«
perors; and which Lbelie%e is now in the
mufeumn of Mr, Greeh at Litchfield. Near
Caftleton are many fine {prings of water;
and in the neighbourhood of Bradwell is &'
warm falt {pring, whxch has not tyet beeit
analyfed, .

About five miles from Caﬁleton, and ott -
the road to Chapel en lc Frith, is the ebb-
ing and flowing well, at the bottom. of &’
limeftone hill, and feveral yards in circurmis
ference. After it ebbs there is fearce at{y-
water, except at the fides which firft begin.
to flow. In wet weathet it lows and ebbs .
feveral times in an hour ; while it flows the-
yvéter boils up with great violence, in |
number of places, for five or fix minites §
. then it ceafes, the water runs off, and after
. about tex minutes it beging to flow again:
In dry weather it does hot flow fo ofien,
i - Proceeding
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' Proceeding a_mile fﬁrther', and at the

town end of Chapel enle E}itb, 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

order to convey limeftone to the Manchefter

" ganal. The carts hold about three tons

"eac’h,.and their vel;)city is regulated by me-
chanical principles. While the loaded carts -

‘ defcend the empty.ones afcend to-be filled

agam. This hmeﬁone forms a. conﬁderable,

. article of commerce, being traquorted many

miles, and efteemed of a very fuperior
quality. . The noted cavern of Peak’s hole

“has been fo often’ defcribed that any further
‘account. Would be fuperﬂuous but a ﬂxort
'defcnpnon may be allowed of another won-
der of the Peak, not fo generally known,

concerning which marvellous ftories have

been told, and, this plain account may at
Ieaft fave the reader from impofition. Elden

* hole,
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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 60 yards, the ftratum feparating af
 the bottom, with fome communications of
inconfiderable extent. Any miner could go
down with eafe, for a {mall compenfatxon ;
he would call ita /bale, Jwallow, or opening,
as fhall afterwards be explained.

SECTION -
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SECTION IL-
Account of the Strata in Derbyfbire. -

HAVING thus given'a curfory idea of -
fome interefting objes on the furface of -
Derbyihxre, 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, afier
obferving that the ftrata in Derbythire are
fingularly curious, and perhaps unlike any .

thing to be found on the: continent, being
. comfidered by'foreign mineralogifts as oftcix
prefenting exceptions from the general rules
obfervable in contmental mines.

No.
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No. 1.  repréfents the fummit of a hill.
Ais argillaceous grit: a2 fhews irregular
beds of argillaceous and fulphureous iron
ores attendant on coal: & is coal lying in
laminz under the argillaceous grit. The
depth of thefe ftrata 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,
;comqued 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; argiliaceohs iroa ore; and
thin beds of prites and fhiftus. Thefe fub-
Rances 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 firatum
.of unequal thicknefs, fometimes exceeding
120 yards.. . ‘ |

- No. 3. Shale or fhiftus, appearing like
an indurated clay, of various . thicknefs,
fometimes équai to No. 2. ‘

- +Na. 4. Limeftone of various thicknefs,
from four fathoms to mare than 200, and
not cut through. ’

No. §. Toadftone, which frequently d1- |

vides the limeftone.

- No. 6. Limeftone, beyond which no_ |

mine in Derbyfhire has penetrated.

. "Each ftratum is feparated by.a {fmall feam
of clay, or matl, differing in thicknefs from
two or three inches to two feet; and of
various colours, . from the ochre yellow to

the’

i
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the brown, and athgreen. Tt is worthy of
notice that whatever ftratum ‘appears the
uppermoft, this reprefentation will thew the -
fubfequent 5rrangement; a cit;cumﬁahce 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 valley of Caftleton is
rubble, compofed of broken fragments of
various fubﬁ'an(ces,. 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

" endedvour to point out the ufe of minera-

logical kxiowle'dge, as many gentlemen for
want of receiving fome information on that
mtereﬂmg {cience, have been expofed to -

the arts of thexr agents, and have fuffered
| great
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grest impofitions and lofe. 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 ftrata above delineated,®
No. 1. Argillaceous grit forms the up-
permoft firatum, and is more or lefs thick,
as the furface is more or lefs uneven. It is
an aflfemblage of fand, and adventitious
matter, in a bafe of argil; frafture granular;
of a dull colour ; fmell earthy when breathed
on: does not effervefce with acids; does not
" take a polifh; fay be eafily feraped with a
knife 5-has often brownith red veins; and
#8 fometimes ferruginous, which renders it
heavier. By expofure to the atmofphero
it dccompofes.
* Tablets, compofed of the fubftances themfelves, ia theie

patural order, may be had of the authot, forming a portable
aod ioterefting picture of the geology of Derbyfhire, -

This
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This firatum generally indicates iron ote,
which is frequently fopnd.uﬁder it in lami-
na and nodules. The argillaceous iron ore is .
. the moft common: 4 reprefents a thin bed
of it, of 2 brown colour, and compa& na-
ture ; fmell earthy; yields about 30 per cent.
{eldom more. Noduiles 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. gm and iron are generally in-

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

coal lying in laminz, unequal in quality.
and thicknefs, It frequently abounds with
pyrites or fulphuret of iron, and argillaceous
iron ore im nedules: fraCture g_enefaﬂf
_ {plintery, laminated, fometimes regular, with
~ a bright glofs, and very brittle: contains
much fulphur ard petroleum.

€Coal is. found at N ewhgll;\ about ten
wiles. fouth of Derby; it is there covered

with
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with a variety of earthy fubftances, the
,Mu being of various thicknefs, in different
fituations where the mine is funk. Firft
 vegetable earth a few iniches, ther 12 feet
 argillaceous blueith earthy matter; 44 to 50
feet decompofed black earthy fhiftus, a bed
of 6 feet of thiftofe hatd coal, under which
is a fratum of argillaceous indurated'c'lay,f
ﬁom 10 to 12 feet, which is incumbent on:
a bed of fine coal, 8 to 10 feet thick.

In the neighbouthood, to the north eaft; ‘
is a large mountain’ of limeftone, eontain-
ing a’ confiderable portion of magﬁeﬁén‘
carth, at Breedon, on théT edge of Leicefter- |
fhire, ufed for land and building purpofes;
its colour being redith grey : in it are 'fparry
. veins, and fometimes fmall ftrings of galena,
~ Proceeding north, the coal does not make-
" its appearance until you arrive north ea{f'of '
Derby, a diftance of twelve to fourteen |

miles; here a large tra& ‘of country is
' . enriched
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enriched by this vateable commodity, as at

Morley, Haﬂam, Smatley, Denby; Heynor,

_ Pentridge, Alfreton, Cheftetfield, Baﬂow,

and marty othet p!aces, amongft which are -

fome iron worke.

The coal is found at various depths ; and

where a hotizontal gallery can be driven |

imto the coal, it is certainly much more

" gonventent and lefs expenfive than the ge-

sieral mode of finking fhafts.
The natiofial benefit arifing from this
article is beyond eftimation ; canals are cut

to tranfpert it into thofe diftridts in which

‘16 coal is found, by which many thoufands

find employment. Coals may be bought at

“thé mine for §s. 6d. per ton, or at 10s. per

ton convey red a few miles.
The great improvement which the iron

. tanufactories of this countty have received
by charri'ng or coaking the coal, now fre-.

qttent}y adopted gives reafor 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

are fo confideraby increafing all over the.

-kingdom ; and at fomie, diftant period we
probably may poflefs our mines of coal

when theforefts of the northern powers may

perhaps be confnmed fuch is the poffibility
of affairs ; nor i it extremely improbable
but this country may at fome future period

export her iron to the nations that half a.

" century ago exclufively fupphed us.

Qur iron bridges are a fpeciés of archi-
teGure of which this empire alone can
_ boaﬁ Iron in its various f’cates is fo apph—
cable to the ufe of man, that it would be
daily

-
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difficult to form limits to its application;
and I am ‘credibly informed that the demand
_ daily increafess 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 fteel. -
Coal -frequenﬂy emits while burning a |
liquid bituminoué‘ matter; and fhiftus is
frequently fo 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 poundé.' Veins of fulphéte
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 a

| the mine gratis, - |
' ce ~ Coal
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Coal p'réféﬁts feveral varieties, and is

more et lefs intercfting; fome are fhiftofe;
hard and fiilphuréous ; others are foft, ard
quiekly confume: |
The beft coal is genetally of the leal¥
fpecific gravity; and of the brighteft black

- colour, finely laminated, and o bummg

leaves the leaft afhes.
The cansnel of candle coal is v‘cr‘y'CGmu

padt; fratture fplintery ; it is lighter tharm
the other variety, and is fonorows Wﬁéﬁ'

ftruck ; fré(iuc‘ntly explodes when heated,

" 'and burns with a luminous flante ; ity colous

is jet black; it is capable of a fine polifh j
it feems to contain more carbon and lefe
fulphur ; it is fometimes found under and

in conneétion with the comimon 'varietic's

- Coal is fometimes in conta® with afpka}t :

and indurated bitumes.’
Coal mines are of Various dcptbé; and

. coal often baffets * out to the grafs.. The

* See the gloffary at the end,
ftratum

P
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ftratum is frequently broken, when the

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

ﬁlch ¢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 fure at F where the coal is thrown

down at D. In fearching for coal, fireams

of water, a,fter~ . he‘airy rains, thould be ex-

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

an article of fuch general ufe may he render-

ed as cheap as poﬂiblc: It is the gfand faurce
and root of all our maﬁufa.&ures, and of

the ﬁd'i’national 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

‘ L e 3 ‘ flourifh,
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flourith, the arts and manufaures would

‘be extended ; and from its appearance might

be dated the riches of that country.
Coal is frequently found under a variety
of fubflances, commonly appearing in the

* form of ftrata, and called by the colliers
ender-foil, gravel, bind, clutch, bardfione,

wmetal, plate, 8c. as has been before men-

tioned, which are fometimes only a few

inches thick, in' others feveral feet; but

generally the grit is fuperincumbent. - |

No. 2, (fee plate 1.) The ftratum of
coarfe ﬁliceous grit, extending at the moft
about 120 yards, and variable in its apﬁear-
ance and texture. It forms the uppermoft
ftratum in Wirkfwbrth 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 affemblage of coarfe quartzy |

pebbles
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pebbles of various fizes, feldom exceeding a
' quarter of an inch diameter; for'n'e are in
part cryftalized with fharp angles, others
are rounded ; ;it is very friable near the fur-
face, gfld fometimes contains adventitious
matter: it is not fratified. It gives fire
with fteel; refifts acids; and is often coloured .
by iron: fraQure irregular, and does not
take a polith.. In this ftratum are varieties
of ‘grit ftone in laminz ; fome are called
freeftone, and ufed in buildings; others
called millftone grit, and ufed for millftones,
A particu}ar variety is laminated with mica, -
being an excellent fubftitute for flate, and
ufed in forming the roofs of buildings, .
whence it is an article of commerce. This
variety is fomewhat elaftic, and eafily di-
vides with a knife. Frequently it contains
“cryftallized fluor, and bafytes, and is in-
- cumbent ;)11_ thiftus or fhale, from which it
is feparated by a thin fean of clay,
‘ C 4 In
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In general it is rare to find veins in this
fecond ftratum, but there are fome inftances
of lea'c! ore being found in it. :

'No. 3. The ftratum of fhale or hiftus -
is not firatified ; it fometimes is 120 yards
in thicknefs ; and is the uppermoft firatum:

in mépy of the valleys, where the moun-
' tains on one fide are grit, and on the other
limeftone : the fhale betwixt the two enter-
ing the edge of the limeftone, and pafling
_uﬁdqr the grit. "I’he hot waters of Buxton
are found in this fubflance.

It is of a dark brown or blackith colour,
bituminous, and appears much like an in-
durated clay: it does not contain vegetable
impreflions, though fometimes impréffions,
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 that
-'fubf’canée is found in it, for being incum-
. bent
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' bent on limeftone, the veins fistke from &
jnto the dhiale, and carry lead ore with them
1o fome difftance. In it {parry veins are

 frequently cavities, called lochs by the mi-
ners, which are incrufted with fine and.‘ rare
cryﬁallizétions of calcareous fpar in great
variety. : .

_ By expofure to the atiiofphere, this thale

"decompofes in lamine : - its fra@ure is dull:
it ‘abforbs moifture : contains fulphur burn-
ing with a blue flame, and becdming of a
redith brown colour: frequently refifts
‘acids, but fometimes effervefces flowly:
contains nodules and thin beds of pyrites. -
The waters pafling thr,ough‘it are chaly-
beate, and frequently warm, ~ It is incum-
bent on limeftone, and is feparated from it
by a thin bed of élay. When it approaches I
the limeftone, it of courfe effervefces with
écids;_ in fome cafes even containing a

large .
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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 fubjeld continued. Further account of
the Strata of Derbyfbire, particularly of
the Limeflone-and Toadflone.

HAVING thus difcuflfed the fuperior
ftrata, I'fhall next proceed to others which
are more i_ntgreﬁ_ing to the miner and geo-

| logit. - R
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 _extcndecf to more than two hundred
fathom.- It forms the uppermoft firatum
eaft of Wirkfworth, at Matlock, at Winfter,-
Athford, Eyam, Buxton hills, Monyath, and
'fouth of Caftleton, It lies in Ia\mina;, more
or
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" or lefs thlck and is frcquently fcparated at
megular diftances of feven or five fathom,
&c. by a mar] corwining adventitious fub-
ftances, and in fome places only a few
faches thick, while in others the marl is

‘wwo feet® The whole of this ftratum is

compofed of marine exuvie, which thew |
it not to be what is underftood by primitive
®meftone. On the furface of this firatem
%s fometimes found retten fone, particularly
‘near Wardlow Mire and Aﬂaford which

. appears a decompofed arglllaceous {ubftaace

containing oxyd of iron. It feels {mooth,
and is much wfed for pelifhing brafs in the

- ~ manvufataries at Shefficld.

This ftratum abounds with a variety of
fheils, entrochi, coralleids, madrepares, &c,
“The wvallies often contain ratchell or ribble,

* Tf more notice were taken of the divifions in the Yime-
Abone, by the masl and adventitions matter mterkoﬁtgg, Ppro-

-~ bably the formation of calcareous earth might be better ex-
P!;uncd -

~

" a con-




a coniffed mals of vadicas fudfarices, of
different fizew, colle@ed by dhieiz rolling
fromi the . mi6untally At vasious perlodd
Semetimes fhe hills on one fide a{e' lirmes
flong, and on the other grit or thiftus, For
inflance, the himeftone, which to the foutk
weft of Caltleton is uppermoft, is 300 yards
below, tiider the oppefite Motimtains, which
ate of grit,ineumbent ofi fhale. As neither
the firata of fhale nor grit make their ap-
peatanee on that of limeftone, to the fotth
weft of Caftféton, nor it midny other parte
of this countyy; it was tlie opinion of Mr.
Whitehurf, that fuch ‘ﬁrata were diflocated
afid fhrown into confufion.

The limefione forms a variety of beduti-
ful Marbles y hear Wirkfworth fome ate
found i thin firata, of & light fione color,
full of tharing remains, and ufed for paving,
flooring, &c. called Hopton ftone. Near Mox:
rnya.th md at. Fdetow, a Beautiful vatiety'is

found
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found in a confiderable quantit'y, of a cheer~

ful colour, inclining 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 called bird’s.
| eye marble.

In various parts black marble is found in
laminz, being coloured by iron and petro-
ieum, which is frequently found to perVad{:'
the mafs. It burns to a white lime, which -
forms a ftong cément. All the varieties are .
feetid when ‘rubbéd, with a harder fubftance.
The coralleids that ate found in the black
marble have a very pretty ftarry or ftellated
éppearax_xc,e, but fuch piéces are not com-
anon. '

A ﬁhceous fubflance called chert, ufed

by
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by the potters, is found in the limeftore
firatum, in large detached mafles and thin
‘ftrata, near Caftleton, at Dirtlow, at Brad-
well, in Middleton dale, in Peak foreft,
Matlock, and various other placés. This
- fubftance is full of marine figures, and ani- .
mal remains ; in which refpé& it refembles‘
. the hmeﬁone, as though it had undergone
a tranfition into petrofilex, or what the
French call keralite. I have fpecxmens,
pa.rtly filiceous, and partly calcareous The
fhells in this fubftance, and in the hmeﬂ:o.ne,i
" are full of calcareous cryfallizations, and
fometimes contain bitumen.

, _In this la;ge calcareous firatum are many
-caverns, particularly that wonderful work.
of nature, Peak’s Hole.

The limeftone in the Peak foreﬁ: is thc
beft: the fracture fcaly bright; it is compact; ‘
and fonorous when firuck.” It burns to'a
fine white lime, lofing about thirty per cent..

: of



of the eatbonic gas during the operatiod,
which occupies abomt ihiny hours of 1.
ftrong fire. Mt is burnt in conical kikns of
various - fizes. Irtegular maffes of limes
ﬂoné,l confifting of fragments cenrented
togethter by infiltrated water, are fornetimes
found, with cryfiaffized calcareous fpar, &
~ int the interflices.
" 'This flratum s the moft rntefeﬁing to
the mneralogit’c for 1 in it are found the
principaf veins, contaimng galena, fulphu-
ret and natdve oxyd of zine, a vaﬁety of
' ochres, flors, Batytes, . calcateous cryftalfi
" gations, pyrites, &c. * ‘ -
1 may Kete be petmitted to give a fhort
“aceount of the metaffic veins, as they occur
in Derbyfhire. They are chiefly divided’
ifto two «variei‘ies, raée or' 'pe‘r‘pendiculaf.
® The great copper mine at E&on is in t}ns Ilratum; znd

in other parts of England I have feen copper ore and iron’
oredy b cotfnlorible quantity, i it the Iimoffoner’ -

‘vems,



Yelns, as at R ; and _pije or flat veing as at P.
The rake veins are in different direQions:
Near Caftleton they generally fun from eaft
to weft, and are traced, or dif_éo‘vﬂéd, from
the furface. They ase not exadly perpen-
-dicular ; but badé, ur incline, about ope
- foot in ten, fometimes o the north, and
 fometimes to the fputh. There are veins
 that have a mare portherly or foutherly
dire@tion, and are then called crofi veins
Sometimes they interfe@ each other; and
where they unite they are generally very
tich. Small veins, ufually called frings o
Jerins, often extend from the rake, and take
various direCtions. All are worked as long
as they are found profitable : and the inter-
mediate {ubftances that divide them are

' called riders. (fee r.) ‘

‘The rakes generally form a firait line,
and very rarely affume a bent direcion.
When feparated, which is fometimes the .

: D ~ cafe,
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cafe, by clay, bind, or toadflone, 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 {eparation, and are
thence faid to /ap. From this obfervation
it does not appear advifeable to fink a fhaft
or fump perpendicuiar from where the vein
-was cut off, in order to 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 wein, and are fubje& to

twitches.

The pﬁncipal veins near Wirkfworth -

" are called Yolk cliff rake, AHollyholc‘ vein,
o ' 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, . Youlgrave, and other
. places. : :
'Near Caﬁlcton, the mo& nogthcrly vein

. -of lead ore in_the county 1s Oden, . a large
~work. A number of veins of lefs nate, are

Jdna mountam called the Long Cllﬂ' fanda - -

frong 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 ;
Seedlow rake; at Wardlow is ,Lphgfon
edge vein, and B'right‘ﬁ.de_ at-C alyer.

The pibé veins, or flat works, as at P.
. form another variety. They do not follow -
’ b2 B any
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" any reguliity, or inclinition of the Rratum,
‘but fill up fiffures ; having found rock for
'raqf.'r and foles, ‘the vein running more dr
C efs horizontally. They are fometimes df
: gréat magnitude, twentjr or thirty “yards
wrde, and fomeumes o flender as. nct to
‘exceed two-inches.
Pipe veins are always attended- with a
confiderable portion of clay, which, when
‘the vein ‘befomes imperceptible, will be a
fiire guide to follow ; and from the appeat-
“ance-of a féw inches of clay onfly, purfuirg
‘it 2 few féet, the vein has been found. -of

confiderdble extent. Such is thevirregulariy

of pipe veitis. 'The gangait of ithie pipe 1s
differenit from that of the rakes, ahd they

moft commonly have the toadftone in the ~ *

vicinity, ‘either above or:bélow.

The'principal pipe veins are Yate ftoop, |

near Winfter; Hubberdale, near Money-
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aﬂ1 Watergrove, Mxllermme, and Lane-
‘head at Caftleton.

In the neighboushood of erkfworgh
Matlock, Bonfal, Caftleton, &c. are many.
, veins containing blende or black jack, fyl-

phuret of zinc ; calamine, lapis calaminaris,
or native axyd of zing; harytes, calcareous
i:par, &ec.

At . Braflington Moor, north . wei’c of
Wirk{worth, are carhonates of }ea_xd, irons,
{teatite, cglamine, and blende. The white
" Iead ore is commonly in ums. Thefe mine~
rals are chijefly found under loofe f4ndy ad-
" ventitioys matter, which might deferve the
attention of the geologift. Black wad, an
gre of manganefe, is foynd near Youlgrave.
The ‘ﬂuér fpar mines at Caftleton ar¢ in.
terefling te cyriofity, as they thew fuch a
variety of /éms, or broken firata, filled up
'with adventitious matter, as are ye,rhgpé 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 jfbakes, or fuwallows. They
are large fiffures, the depth and communi-
cations of which cannot be afcertained, but
they are of great fervice in feveral mines,
as recéptaclcs for the deads, or rubbith, and
as aquedu&s to carry off the water. " - ‘

I now come to a'firatum which has ex-
‘ cited great attention among geologifts and

mineralogifts, foreign and domeftic. No. s.
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 qmte foft. When
a fubﬂance is ‘met w1th, intervening the
: 'hmeftone ftratum, but different in colour
and texture from the generality of lime-’

ﬂ:oﬁe;
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ftone; it is here generally called cat dirt,
channel, or toadflfone. How far-they may
prove to be what is generally underftood
by the name of toadﬁone, the reader will
determine. ‘ ,

“This ftratum is very 1rregular in:its ap-
pearance, thicknefs, and diretion, - In the
. .neighbourhood of Wormhill, Afhover, Bux-

ton, Caftleton, and various other places, it
appears at the furface, being the uppermoft
firatum. It is generally of a dark brown
colour, with a greenith tinge, fuperﬁciaﬂy |
full of holes; but at a greéter depth it is
- more compaé, and the holes feem to have
been filled with calcareous fpar, and fome-
times with green globules. FraQure irre-
gular ; eafily fcraped with a knife ; but this
foft varlety appears to me to be ina fRate

of decompofition.
The harder variety is found in an irregu-
D4 lar
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Iar columd, in the czve® at Caftleton. This
is as hard-as any bafalt I have feen; is
¢ompad ; contains hornblende; and fome
patches or ftréaks of red jafper. This fort
is alfo found near Buxton, containing zeo~
Iite,and;calcedpny_.' In no inflance does it
prefent vélis of lead ore, or any. mineral
fubftance, at leaft in Derbythire. The ap-
pearance of this variety affumes fo many
different chafacers, according to its ftate of
&ecompofition, that it is very difficult ta
trace its origin. The bafalts I met with
at Salifbury craggs, near Edinburgh, alfo
nearGlafgow, in the ifland of Mull, ard in
_ Staffa, when in decompofition, have every
appearance and exterior chara@eriftic of
fome of the ‘varieties of the Derbyﬂu‘re
amygdalmd

It hasnot any appearance of ‘ﬁratfﬁcatron.

* Thisisa deep ravine at the back of the ca&le
mﬁ 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 ftratum which it
divides. The exterior, or what has been
“expofed to the atmofphére, refembles a
fcoria or vitrified mafs ; but this appearance
may proceed from its containing oxyd of
~iron: and it abforbs moifture. The frac~ .
ture of a dull colour; earthy fmell when
breathed on. It certainly contains iron in
_a lazge proportion, which is eaﬁljr attrated
by the magnet after torrefaltion. It divides
the limeftone ﬁratum,'interfe&ing and cut-
ing off the veins of ore, as‘at H, which are .-
:again found by -cutting through it to G. )
It frequently fills ﬁp fiffures of great depth,
as at O, while at a fiall diftance from fuch
~ fiffures, it is only a few faghoms i thick- -
- nefs, ‘ '

- - A de-
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. A defcription of a fubftance called cbaxn-
wel, or cat dirt, or toadflone, containing lead
ore, and mentié_ned‘ 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 ﬁrat:im,
differing in colour, &c. by thofe.names;
and, travellers too frequently. addpt their
language, and rely on their informatibn,' '
without examining the Tubflances them-
felves. | ' ‘
..No. 6. is another ftratum of limeftone,
refembling No. 4 in every particular, which
render a defcription unneceffary.

_ This brief account will give the reader
an idea of t!le. general produce of Derby-
Ihirg. The' miners have laws peculiar to
themf{elves, of ancient date, and xigidly ob-
ferved. The lead ore throughout Derbythire
is fuppofed to be what is called potter’s

o S - ore



43

ore. There is not one.refining farnace..
The reverberating furnace isin mo& gene~
fal U(e. R e

The calamipe and blend are got in- abund-
ance. at Bonfal, Wirk{worth, Matlock,
Caﬁleton, &e. bcmg bought by the brafs
founders. There is .a_houfe where it is
calcined at Cromford, whence it is conveyed
to Stone, in Staffordfhire, &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 cryﬁalhzatlons.

' Near

* It is worthy of obferv:;tion, that the veins are pborer, in
general, the deeper they are worked, which may ferve to
fupport the opinion that veins are not formed deeper than the
cruft 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

until thcy get a confiderable depth, and where the ftratum
forms -

1
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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 fleng,
and alfo fome gaod white clay.

forms a rock of the greateft ol dity. ""The abnoft continuab
strendant on large veins of ore, of every defcription, is 2 con~

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

" SECTION
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SECTION IV,

Strata qf the Mowztam.r t tbc w5 ﬁ qf
Caftleton. .

(See Plate 2.)

JF we ftppofe thefe- moutitains vertically
+divided, from the futface to the bottom, M
 will repré_fexit the mountdin .of Mam Tor. .
-F'is the ‘fiffure ‘that feparates it -from the
‘ lir‘;léﬁone tountain B, where the:blue fluer
«is found. W is the fillure, where is the
"xoad called ‘the Winnets ;-and ‘L the moun-
tains that compofe the Long Cliff.*
Mam Tor, which is faid to fignify Mo-
" ther Rock, prefents on one fide a-bare fira-
tum of 1 30 yards in perpendlcular height,
 being compofed of mircaceous grit, in fmall
* Tablets of thefe firatz 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 acted on by the atmofphere, and
from its expofed fituation, foon decom-
pofes, and falls in great quantities, whence
Mam Tor has .Be.cn called ‘the fhivering
mountain. The ihclina;ion is about one
foot in fifteen to the fouth.
- The I'h’atum'-of fhale, or fhiftus makes
its appearance upderneath the gﬁt ;7 and:at
th'é north end of the mountain B is a vein
of ore galled Oden, a mine as ireprefentred
- %O, -This is a Jong rake vein of lead ore,
running from wet to caft, and underlying’
-or bading fouth. It is faid to be a very
ancient mine worked by the Saxons. The
* apérations are condu@ed 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 nt above four inches, wheh
- it is divided by a rzder, as at r. Lead ore
in great quant1t1es, with many fine cryﬁal-
lizations of bleride, barytes, fluor, calcareous
fpar, {elenite, &c. , ool
~ The entrance of this mine is in the lime-
ﬁone and the ﬁrength of the vein extends
itinto the thale, which it foon leaves, and
then comes mto the limeftone again. "The
vein is in fome places divided by the hard
limeftone called rider: in which café the
‘miners, following the divided veins, work
by each fide of the rider, perhaps more than
“a hundred yards, till the veins again ilnite.
‘The lead ore produces about 6o .per cent;
and the mine employs about roo people,
who chiefly refide in Caﬁleton, and are, in
general, mtelllgent men. It is ealy of ac-
fcefs, and the manager is always anxious to
faﬁsfy the curiofity of thofe V";hOI/Wiﬂl. to
vifit
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wifit ity by xendengg them every civility i
" his power.

Here is found that ﬁhguiaf variety of
lead ore, called flickenfide.  This galens
prefents a fmooth furface, as if plated:
Sometimes it forms the fides of -cavisies,
and on being pierced with the miners taol,
rends with violence, and explodes with g
crackling noife. ‘The caufe .of this phe-
-nomenon has net been fully explained. J
have feen a man, when héc‘am.é olit of the

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

The fe@ion under the letter L. reprefents -
4part of a mountain, called the Long CIliff;
~ 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 hﬁvihg 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 has not proved
fuccefsful though excavated for half a'mile,
‘and conne&ed with immenfe opemngs, as
rat V. Its waters are collefted, and boats,'.
float from the entrance to the Forefield.

.In this mountain are feveral fmall rake
veins, contammg lead ore, barytes, fluor,
carbonates of hme, pyrites, rofe-coloured
calcareous fpar, blende, &c. X is a rake
'vein runmng nearly fouth eaft by eaﬁ and
north Weﬁ by welt; it is called Little Win- -
fter, and there are feveral fhafts on it, which
 are above twenty fathoms deep. N teprefents
3 Long CIiff rakes, on which there are a few

_ 'Thafts, - |
‘ E H reprefents
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H reprefents a fmall rake, or fzrin, 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
yards to the north of the rake K, at a place

called Little Banks; and I regret that it :
cannot be reprefented in the fe&ion. R is

a fmall rake, or crofs vein, or fcrin, called

- Rock Pipe ; which, howeiéf,takgs the ufual

~ dire&tion of pipe veins. Cis Long CIiff -

Pipe, a fmall rake fcrin, but in a pipe di-

re&ion. Mziny {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 toadltone. ‘On the furface of the
limeftone are frequently found quartzy cryf-
tals detached, fome pyramidal with prifms.
They are called Dérbjﬂﬁre diamonds.

In the cave, or ravine, fouth of the

caftle, on Cawler Hill, is an irregular
¥ - . .

'Bafalt.ic‘column, appearing like a detached
mafs; and from it I have bqueg pieces

'contéin'mg jafper, calcedoney, and quartz.

The outfide -is. decompofed. Adjoin-
ing is a ftratum of foadﬁone, which 1is alfo
.decompofed; it appears like " indurated -
cléy, full of holes, with green globules, fpar,

‘&ec. - This firatum ranges to the eaft and.

fouth, and is of confiderable extent.

£2 ' SECTION
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" SECTION V.
Hccount of the Adits or Gelleries.

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

)

are
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are now benecath the level ; and it is ren-
dered of no farther ufe.* o
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. Itis ﬁngular that a low level in
the limeftone lays a great courfe of country
dry, 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.a fecondary
abject; for the water delivered by it at Cromford, has proved.
- of amazing value, wnd was. the firft 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 hasthe great advantages of nat being ﬁlbjﬁ& either
to. confiderable increafe or diminution. - -

"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 §0,000l. Itis driven through a
variety of firata, 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 Derbythire 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 privileges. 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 -

Rt
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and its produce become the ’legai 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 from the vein, is
called Jotofe : when drawn out of the mine -
it is broken {mall ; 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 B&r mafter, who takes a certain quan-
ity as fot, or duty, fox the king, and for
tythe. It is then conveyed to the furnace,
‘where it is fmelted into lead, The duke of .
Devonfhire hés a leafe of the duty from the
crown. B ‘
Calamine, blende, &c. &c. pay no duty;
but Ehey ;annof 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 extremely full of fmall
veins, almoft every miner poflefling 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 analyﬁs, it might lead to many .

gdvantages.

SECTION
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.SECTION VI..
- Obfervations on Cat Dirt,

It has: already been obferved in the end
of .Se&ion 1V, that there fometimes occurs
in the Derbythire 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

‘wentjoned by Werner (on the information
of a Derbythire 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

§t, Fond, catitled 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 ; pamcularly thofe pages where he
informs the reader that ‘'galena has been
worked in the toadftone ftratum.
| Fagus de St. Fond, p. 328, fé.ys, ¢ Toad-
¢ ftone containing lead ore, Mr. Whitehurft,
¢ and Mr. Ferber affirm, that in all the mines’ :
¢ which have yet been openea; the vein of
¢ ore is found exclufively in the limeftone,*
¢ and difap;iears fo completely on' reaching
¢ the bed of toadﬁonc, that-not the fmalleft
¢ veftige of it is difcoverable in the latter :
.- ¢ but that on piercing through the toadftone,
¢ however thick, the vein as certainly makes
¢ jts reappearance; and this fa, they affirm,
‘ holds good through every vein of ftrata,
fto any depth. ~ This difpofition, however.
"% This i noc'examy ;:orré&, as before ftated in this

~work. . ‘It will be found that the lead ore is frequent in the °
fhiftus, and fomeumes in- ‘the coal.

.¢ aftonifhing, -
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¢ aftonithing, is in general true ; and thence
¢ Mr. Whitehurft 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&t have been already explained, but
¢ if there fhould remain any doubt that the
_ € toadftone is not a produc of volcanic fire,
‘ the fa@ which I am now going to ftate
¢ will be fufficient to remove them.
¢ Do&or Pearfon having fpoken to me,
¢ at Caftleton, of a miner who fold fele&
4 fpecimers for the cabinet, we went to pay
* ¢ him a vifit. I purchafed from him a col-
¢ letion of the moft interefting minerals of
¢ Derbyfhire, and fome fine picces of fluor
¢ fpar, the cryftals of which were in- the
¢ moft perfe& prefervation.
"¢ In the courfe of converfation with him,
« ] atked whether it was true that no veig,
' ‘of
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¢ of ore was ever found in the toadftone ?
¢ he replied, that fuch had uniformly been
“the fa&t hereto, and though long employ-
¢ ed in the mining bufinefs, he had never
¢ heard that the {lighteft trace of lead ore
*had been difcovered in that flone, but
€ that he bad juft learned to bhis' coft, that
¢ the rule was not without exception, if not

¢ in refpe@ to-toadftone, at leaft as to the
~ ¢ cat dirt or channel,

¢ On req'ueﬁing,a further explanation, he |
¢ told me he had been ruined by warking,

¢ on his own account, a vein, which at firfk
¢ had the ‘moft promifing appearance, but
* which, after opening a deep gallery, at a
¢ great expenfs, was loft in a bed of chan-
. * nel, where, however, it was: again re~
¢ covered, but in too poor a fate to indem
¢ nify him. As the mine was hut a little

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

¢ efpecially when™ he perceived I doubted
¢ his.
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¢ his account: pro%riding himfelf therefore
* with fome mining implemerits, he defired
¢ us to follow him, and we willingly com-
¢ plied. We directed our fteps about a mile
4 to the ea‘ﬁ:—.of Caftleton, along the feep
¢ fide of a mountain 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 openéd in it, and it
¢ alfo affords talamine in an ochreous form.
. "¢ We foon reached the entrance of the
¢ gallery, which penetrates ,in‘an‘_horiz.om
+ % direQion, and opens in the ftratified part
¢ of the calcareous rock, in a feam of widte -
' ¢ calcareous
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¢ calcareous fpar, which prefents a fmall but
¢ very diftin@ vein of galena, intermixed

¢-with fluor fpar.
¢ This indication, which was regarded as
¢ very promifing in a mountain which con«
¢ tained feveral otherlead mings, determined
¢ E. Pedley, and his affociates, to commence
¢ their operation ; . but fcarcelyv 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 nevér -been any in-
¢ flapce of the moft flender veins of metals
‘-béing found in this unprodudive ftone,
- ¢ they would inimediatelly have difcontinued
¢ their labgurs, had not the fame vein of
¢ galena, which they traced through  the
5 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 depth 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:equired fo much '
¢ labour and-expenfe to cut through it, that
¢ Elias Pedley told us he was on the point
¢ of altogethc:tr abandoning the work. This
."'be'd of trapp was little more-than feven
¢ feet thick, but it is very pfébable it ext
¥ tends a greéf way into the'mountain, whea °
¢ it is confidered that the gallery has already )
“been carried ninety feet in an honznxx,tal
< line, wzthout difcovering any appearance

¢ of alteration, - L L
¢ This bed of channel or cat dlrt,

* really a greenifh trapp, very hard-in the
* infeior Ofwthg,minc,.'bpt upon being taken
* out of .the gallery,” and expofed for fome

“-time to-the atmofphere, it becomes fnablc,
' lts
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* its colour changes, and it pah':s ioto an’
¢ earthy flate. It is probable that this de-
* compofition arifes from fome invifible
¢ particles of pyrites, which become effloref-
¢ cent, and caufe the fubftance to fall iato
% a detritus. |
¢ Here then is a proof that galena has
¢ been found in a bed of channel, 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 dire and unequivocal
* exception to the obfervations hereto made
¢ refpe&ing the mines of Derbyfthire. The
*.exiftence of lead ore in the trapp is a cer-
¢ tain proof that it is not the produé’t -of
¢ fire. '
" ¢ know that thofe mmeralog:ﬁs who
4are converfant in the fludy of lithology,
¢ who have examined the: trapp ‘upon ‘the
¢ fpot, and are fully acquamted with that
.- ftone -
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 ftone and all its varieties have no Q'ccaﬁon
* for this proof. But the fa& appeared of {o
* much importance that I conceived it pro-
“per to mention it, to do away évei'y
* doubt on the fubje®. This confideration
. ¢ therefore, will fotrm 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
que{hon in the cleareﬁ poﬂible _point of
¢ view.’

I am forty. N'Onf Faujas de St. Fond

did not examine this fubftance more mi--

nutely, as well as the well-known foun-

o .'\_.‘
e

tain of Mam Tor, -

\  He fays, page 325 of his work ¢ Sevcrd

* mines have been opened in the very fteep
* calcareous mountain of Mam Tor.’

. Its very appearance is the moft oppofite

to calcareous mountains that can be con-

ceived, and its component parts ate micas

F ' ceous

S
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ecous grit, laminated with argillaccous fhif-
tus, and incumbent on the fame firatum;
-as before mentioned.

It is by no means my" with to enter into
the examination of the works of literary
men with a view to confute them, I merely
wifh to ftate falls as they appear, fo as to
prefent the fcientific with authentic ma-

terials.

" The excellent Lord Bacon introduced = .

what is called the experimental philofophy,
in which fa&s hlonc'arc confulted; and I
hope to be pa’rdo'ned, if facrificing for a
moment my veneration for thofe illuftrious
chara&érs, I ftate the plain fa&ts with the-
- freedom of a practical 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 niigrates
into cat dirt, or toadftone ; and indeed the
’,ﬁ)im; itfelf took its name from this cat dirt.

In’
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Ia a fhaft, on the Ieft of the road going i6
Bradwelly which proceeds from .a large
rake veiny T wert down about 4o 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 pieces myfelf}
and dire&ed others to be cut, all which I
tosk with me. Upon examination; this
fubftance was of a brownifh green colour,
iriterfpei‘féd with green earth, foft, and po-
~rous. It was by no means fo hard as the
generality of limeftone, and appearéd on
the contrary to be in a ftate of decompo-
fition. It effervefced fitangly with acids;
and on putting a piece in .a heated crucible,

1 immediately perceived a ftrong fmell of

- {ulphur. In the dark it emitted a' blue

flame, and burnt to a dirty red.. On ap-
plyinig it to the tofigue, it was cauftic, and °
greedily abforbed moifture,

R P It .
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It feemed to me to be a queftion, whe-
ther this fubftance be not a limeﬁone,
ftrongly impregnated with pyrites, which -
are in a decompofing {tate ; the green earthy
matter I fufpect 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 found it effentially to agree with the
former. I therefore conceive that the con~
fufed terms of miners have mifled the very
refpetable authors before mentioned, who
had not ﬁiﬂicient time nor opportunity to
inftitute a firi, enquiry. In truth, the
miners have applied the fame name of
toadftone, or cat.dirt, to fubftinces ex- '
tremely remote, and which have only a
panial' refemblance in exterior appearance.

SECTION
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SECTION VIL
Jccognt of the Fluor Mine, and of the man-

ner of working that mineral.

IN the fourth feGian of this work, I have
alteady evplalned the appearance of feveral
Derbythire firata. The reader will now
'forgive»my proceeding to fome, in which I .
am myfelf much interefted. The mountain
B, (fee plate 2.) appears an affemblage of
vaft rocks of limeftone, without conneion |
or regularity, and is full of openings or ca-
verns of immenfe depth, fiffures, &c. In
this mountain are fhe two mines th_at pro- -
duce the beautiful compa@ fluor¥, here . -
éalled Blue John, which is found in pipe

* Thls fubﬁ:ance adls as a fpeedy flux to metals, owing to
its pecuhar acid, whence the name of fuor.

F3 veins
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veins of various direQtions, as reprefented

at P. In thefe mines it is neceffary to arch

~ the roads with ftone ; for after long rains,

wood is not capable of fuﬁaining the

‘weight. The fluor in various places appears
to have been formed on the lime{toné;'for
it frequently has that fubftance for a nu-
cleus, around which it feems firft to have

chry&alliiedz,till it had greatly increafed by .

accumylation. Frequently, however, 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
broken from the limeftone, on which,_ it
feems to have been originally formed; for
every piece, in 'oneA pari. or éther, {eems to

" have adhered to fomething, and to havc

t been broken oﬂ' Thefe caverns are fre-

quently
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‘quently befet with beautiful calcareous fta-.

lad&tites, of a large fize. . ¢
It is impoflible to account for the pro- |
digious variéty, 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
. diftin& 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 fmaller.
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 fufped it to be afphalt, which may per-
* haps contain pyrites in a decompofed ftate;
but there are many ﬁxigu.lar varieties which
‘have not undergone any analyfis. The
r4s fluoric -
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4

flugric acid is eafily obtained by pulverizing .
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
fuoric 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 {ubftances, is well

‘kﬁown, 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 thig
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, fometimes
called potatoe ore ; and there is in the fame
niou,ntgi’n, a pipe v§1n_' of calcareous fpar,

one
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one of which contained lead ore, which
was worked as at M, called the Miller mine,
The limeftone that compofes the whole'is
full of marine exuviz.  This mountain,
"as I before obferved, reaches fouthward to
. the Winnets, where it is feparated from the-
Long Clff by a deep ravine, in which is
the road to Manchefter. -
The rocks on the fide of the road are
ftupendous, and in many places perpendicu-
lar, mnnh{g in all dire@ions, and forming
immenfe caverns. 'i‘he mines of this moun-
 tain afford the greateft variety of mineralo-
gicél information of any which I have ‘yet
feen. The veins theinfelves, the frequent
: obﬁri;&ion of their dire@ions, and the dif~
location of the ftrata, with the heterogenous
fubflances found in the immenfe caverns,
prefent matter for great ftudy, and curipus:
oblervation. =
- 'The accefs into the mine of fluor is toler-
o . ably
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~ ably eafy, defcending about 6o yardé down
ﬁ@s, amid limeftone. Proceeding about

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

1ive at a moft beautiful cavern, befet with
delicate white ftalactite, which, to the imagi-
nation, affumes a variety of figures. At a

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

roof of the proje@ting rock, form a firiking
femicircle ; the black walls of the mine cdn-
traft with the fnow white ftala&tites, and
conftitute a fcene furpaffing defcription.

Hence you are led into a variety of intereft-

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

“be ready to give every information to the -

- curious viﬁtor, without anj wifh to delude

him bﬁr fabulous wonders, or interefted

error. .
I fhall now proceed to give a fhort ace

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&aedral, and ftill more rarely in the
dodecaedral form. The chief varieties are
‘,'t,h,e following : ' B
Waiter coloured cryftals: of cubic fluor,
ftudded with bright pyrites. The accumu.
lation of cryftals frequently covers the py-
- rites with a pretty effec. '
. 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 pere
fe@ cubes, wiﬁh eubes in the interior.
Amythiftine and topazine fluors. The '
Tatter is of a fine yellow, with internal
cryftals of pyrites. |
Dark blue fluor, with the edges bevelled

. #n each ﬁde.;
- Blue
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Blue fluor, with one bevelled edge, ora -
plat’le on each 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
‘ colpﬁi’. . A
Compatt ﬂupr, in m:aﬂ’es, formedv_ on
#imeftone, or in nodules. This feems an
accumulation of cube upon cube, forming
prifins, the furface of which is cryﬂ:alhzed
Some of thefe mafles, which are feven or
eight inches thick, are feparated in two or
three ;;laces_\with a very thin joint of clay,
- fearcely thicker than paper. -This variety
18 compofed of very fine veins, and fudden
contraﬁs “of blue.
Another variety in mafles, 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 r‘ock,‘ 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 fiuge& 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: cfyﬁalli-
zation, it prefents a beautiful honeycomb

appearance. There is another variety more

1"

* regularly divided into three veins.
“The dark blue, approaching to black, is

pethaps 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 purple;
perviding the vwhole mafs, is loofe and
friable. .
That of one ftrong blue vein is much
harder, very rich, and tranfparent. /
_ Fluor in detachied cubes, in the limeftone;
apptaring a fitdle decompofed:
Fluor with metalic veins
Fluor decompofing:
Fluor of a fine green tinge.
Of a blue colour, in a mafs of cryfaltized
cubes, with elafti¢ or indurated bitumen.
Fluor in compa& limeftone with galens;
in veins and (mall partxcles; filling up inter=
Rices. '
" Fluor cryftallized in cubes, upen horm« "
flone or petrofilex. '
Fluor in the cavities of coralloids.
Fluotr -with batytes, - commonly called
tyger ftone, being opake, and full of dirty

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

When it is intended to be worked into a
vafe, or the like article, a piece is felected
~ fit for the purpofe ; and if after minute ex
amination it be found free from defeéts, it °
is carved with a mallet and chiffel into a
fpherical form, and thenfixed on a chock v&ith‘
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 pieqé 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 {moother, the tool is applied more
boldly, and the motion much quickened,

till -
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till the piece of fluor be reduced to its ins
tended form. '

The laths worked by machinety poflefs 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
proéured by a touch; as in fome cafes a
very quick motion is required, and in others

“very flow. ,

The piece being thus formed, and rens

dered fmooth by the fteel inftruments, in

order to render it fit to receive a polith, a -

coarfe ftone is applied with water, fo long a3 ;
the fmoothnefs is improved by thefe means.

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

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

til
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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 will ot heighten the appear-

ance. - .
' The advantage of the lath, worked by
“water, 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, - S

The frft mill that was buile for $ir
Thomas Lombe, at Derby, is now con-
verted into a manufa&ory for this purpofe,
as mentioned in the firlt feGion. 'This
 beautiful produétion 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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1

and forming an interefting article of com-

merce.*

* Meffis. Brown and Co. the propriewrs,'are happy
to fhew travellers their manufadery, and give them every
information. Their wholefale warehoufe in Taviftock-ftreet,
Govent-garden, exhibits the greateft variety of elegant urns,
vafes, &c. formed of this beautiful flone, at the fame price
as at the manufaory; alfo the moft fplendid and extenfive
colleion of minerals in the kingdom.

"SECTION |



" * SECTION VIIL

dccomzt of other Minerals szma’ in
Der&yﬂure '

- The gyplum or alabafter, .'r_xatu\r'all}"r' arifes
to obfervation, after the ﬂlior, as being
employed in Works of ﬁmllar elegance.

This fubﬁance is found in large maﬁ'es, |
filling up cavities or infulated places in the
'~ argillaceous grit, near Derby ; as at Elvafton,
Chellafton, and Tetbury. It never. forms
a ﬁratum, but is generally attended with |
gravel, ftrong red clay, and an earthy cover-

“ing, in which are frequently innumerable
thells. . | ' -

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

G2 Gypfum
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G ypfum or alabafter, is generally fo foft
as to be fgraped with the nail ; but fome
forts are much harder than others, and of
a clofer texture. Near the furface it is ftriated
and fometimes cryﬁallizcd ; below it is much
more compa&, 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 imita{ions of the antique fta«
tutes, &e. 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&. |
- Plumofe
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Plumofe gypfum, like white feathers,
clegantly curled, on limeftone.

Green felenite, extremely rare. -

Sclenite in tranfparent prifms and rhombs,

Gypfum, rock alabafter. Striated ﬁlkyf‘
alabafter. | ‘

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

I thall now give a fhort detail of the~ .
other minerals and metals found in Derby-
thire.

" Inthe filiceous order may firft be men-
tioned topazine and rofe coloured quartz,
in hexagonal prifins, with double pyram;id',s,
.detached.

_ Amethiftine quartz finely tinged; with
perfe&t hexagonal pnfms alfo with double
pyramids detached. g

Clear colourlefs quartz in fragments, and
the fame enclofing bitumen : thefe varieties
are loofe in the limeftone.

G 3 Cher,
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dheft hofn{lone; or pétrbﬁlei, forming
thin luminated beds, near Bradwell Buxton,
Mlddleton, &ec. &c.*

/ “The fame fubffance is alfo found ex-
Iubxtmg entrochi, corallmds, &c. in which
cafe it feems the fecondary petroﬁlex of
Sauﬂ'ure. '

Of the barytic order the moft general
is the fubftance called cawk, from its re-
fehbling chalk, (whicﬁ is not found in the.
north. ) It occurs in great quantlues, bemg‘
the common -attendant on lead ore. The
colour is often white, but more frequentlyhl

a greyith white, inclining to the cream

* Dr. Smithin his travels, vol, I p. 176, mentions a 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 tranfadions. In Peak
_ foreft ate a variety of chert beds of various thicknefles, fome are ;
in contad with the granulated limeftone, although limeftone
full of thells is above it and below it; its colour is of the
dove blue, it adheres to the chert,'and is fofter than the othes
vanety.

' tinge, -
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"tinge, hxch fometlmes rifes to thé ochre
yellow. It is foft but ponderous fra&ure‘
éarthy, fometimes fcaly It often contains
| fmall veins of lead ore, as thin as thréads ;

'and iometxmes fmall veins of fluor and

" blende.

- Barytes occafionally occurs cryftallized in
tabulated rhombs, on grit ftone ; but more
generally indelicate tabulated cryftals, which
by combination, form fpherical balls. One
variety is ftala@itic, fometimes with tfa’qf—
parent cryftals, and native fulphur.

" The arborefcent barytes is compofed of
ligaments - of various colours, intefveining
each othér, appearing fomewhalt like bran-
ches with foliage. A piece now before me -
is polithed, 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,
¢4 half
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half an inch in diameter, but as thin as leaf
gold, on a-cellular gypfeons matrix, with

aative fulphur.

_ Barytes having a plumofe appearance,

when covered with tranfparent cryftals of
 fluor. Barytes in fluor forms ai 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 vatiety of colours )
and cryﬁallizations. This fubftance is apt
to be confounded with fluar, from which
it eflentially differs; the fluoric acid being
- of a peculiar nature, and very different from _
the carbonic, - not to mention other diftinc-
tions, The calcareous fpar here appears in
its moft ufual fhipe of the rhomh, and its
modifications, macles, &e.

' The
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The primitive rh;)mb is rarely found. It
~ is generally on a dark bituminous limeftone
~ with pearl fpar and felenite:: the primitive

rhomb paffing into a variety, of modifi--

cations.

Lenticular ctryftals, on dark hmeﬁone,
. blende, &c.

The dogs tooth fpar, forming double
hexaganal pyramids, joined at the bafis.

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

Hexagonal cryftals terminating with the
primitive rhomb truncated.

Hexagonal cryflals 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. C;lfqafeous fpzir
zippeari.ng mamellated, , |
" Macles, . or twin cryftals; fome exceed-
ingly rare, and in "great variety.

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

" Staladites foﬁnihg a véricty of beautiful
colours, with the appearance of agate vein.’

Stzila&ites, the terminations cryﬁaliiied.

Green ftalaites, very rare.

Granulated calcareous {par, or in méﬁ'es,
compofed of grains. |
’ _Rof;; coloured calcareous fpar, amor-
phous. - o

To this order alfo belongé a great va-
riety of marbles. The uppet furface of the
hmeﬂone is frequently nearly white, pro-
bably from bemg bleached by the weather ;
it is perfe@ly hard; a variety of it is found :

at Lover’s Leap, near Buxton, - ‘
of
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Of a ﬁne'i’c.ong'colour, near Hopton.
. Fine red brown, nearAfhford, full of large

i

marine remains.
Fine black is found at Afhford Matlock

Monfaldale, and various places .
Coralloid marbles exh:bltmg a variety of

madrepores, are found in laminz in various

parts of the ftratum.

Dark coloured hmeﬁone, fuIl of marine

exuviz, in large figures. ,

Dark coloured lxme{’cone in very minute
figures at Wetton. Frequently in the fira-
tum of limeftone are decompofing green

globules, and fmall green veins with de-

compofing pirites. This fubftance is fott, '

and of a fine light green colour.

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

difcovery,

-
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difcovery. Itis generaily found between the

firatum of fhiftus and the limeftone, rarely B

in fmall cavities adhenng to the gangart,
and fometimes containing lead ore, fluor, &c.
When firft detached the tafte is very ftyptic,:
as if blended with decompafed pyrites. It °
varies in colour frem the blackith or greenith
‘brown to the light red brown, and is eafily |
comprefled ; but fometimes the fame picce
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’
bxturnen, refembling jet. This. kmd is very
rare. , ‘
Another variety, the only piecce I have -
feen, is in a marine fbell, in a piece of lime-
flone. '
The elaftic bxtumen of a dull red, and
tranfparent,
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‘tranfparent, in cryflallized ﬂﬁor, gxtremelj
rare. -

A variety, yet more fearce, but lefs elaf-
tic, appears to be compofed of filaments,and
has a fingular acid tafte. The chara&erif~
tics are very different from any other fort;
and might probably, if inveftigated, account
for the origin of this fubftance. On cutting,
- -and in other circumftances, it refembles foft
cawk, or old bark from a tan-yard.
~ Indurated bitumen, appearing like jet,
in amorphous maffes, and globules of a
thining black, but fometimes liver-coloured.
'This kind is ele@ric when rubbed; and is
fometimes found in barytes. '

Elaftic bitumen with afphalt, containing
dead ore. The fame in' long filaments; .
almoft as fine as wire. o
. Sulphur (native) in the cellular parts of
" barofelenite on limeftone. .
) . That
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* That eflfential mineral, Coal, which gives
birth and fupport to mal'ny of our lflanuf
faGures, appears in different parts of this
country. It is found in the greateft plenty
in'the north eaft, as has been before _men-~ ‘
tioned.: Towards the north wef} of Der~
byibize it is found again near. Buzi'ton,f as
at .Coit I}/Iofs,‘ 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-
péared. , |
Coit Mofs is a confiderable _:mountain
3 or- 4 miles weft of Buxton, compofed of
afgillaceous 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 decompoi'es by expofure;

s 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 effecs
are confpicuoully feen in a variety of ob-

jedts.

e —

Sulpbur combined with.Irom, or. Martigl

Pirites.

CIN enumerating the metallic ores, I fhall

firft mention iron, which appears in the

form of fulphuret or pyrites in various flates,
but générally cryftallized in the o&aedron,
cube, dodecahedron, &c.- is frequently ma--
melated; ,elliptical, arborefcept, and kidnej
form ; colour fhining bright yellow, fome-
times inclining to brown ; very brittle ;
gives fire freely, and when conflited has
a verf fulphureous fmell; it is frequently

compact, forming a vein.

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

The argiliaceous iron ore. is 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.

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

' feems




97

{ecins prédominarit; the cryftallization is fre-
quently preferved, and it appeats in differs
ent ftagés of decompofition ; it is ifery ufeful
to.mix with ethet iron ores, and.is faid to
make a good iron for converting into fteel.
Manganefe appears in the thape of dlack
wad ; formerly fuppofed to be an ironore,
in eatthy mafles, ¢rumbling to powder on
expofiareto the atmofphere, being very loofe
and friable. Thefe black lumps are not
_ unhke hard balls of foot, but when broken, -
capxlhry veins appeat fomewhat ofa metalhc‘

aftre. - - v P -
Blacé .wad muft not be. confounded
with black jack, which is a bleiide or. fulk
. pharet of ginc, or-pfendo galena, found in
amdrplidtxs mafles, - frequentlj cryflallized,
and generally accompanymg fluor and ba-
rites. The colout isa blacklﬂ: btown, in-
clining to a metalhc lufire, ‘and a httle

tranfparent. ‘
nm - A ‘varigty,
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A vatlety, called ruby blande, is qryfale
lized on caléarcpus fpar, and is qf a beays
tiful tranfpareat ved. . :
- Another varlety 8 called pigeon netked
blende, from its iridefcent hues. .
- Red: biende, minntely cryfallized . on
: “The blendes generally produee . above
forty per cent of zine, fometimes veith iron,
Tead, oz copper, and are ﬁcqnenﬂy'ih Hyvax
gary and other places, nuriftyons, -
“Zinc*is allo found in sthe forsa ofhmcan
laminaris. This native oxyd occurs of va¢
rious colowrs, brows, feddith, and hiweith
brown, yellow, waxy, groen, white, Sala@s-
tic, porous, dec. It is found in nedules, snd
‘ ofben oloﬂleu calcmows fpar, wlupb -

. Name zmc is” faid to have occured once : but aff.cr
ntzking every mquiry; and not heving bees able to-fee the fpel
citye, L feql yarrantedin concluding, from ap intimite apy

. quaintance with the' mine which is faid to have produced ity ~
thatit is Amprobablc, and wholly am;({;ke R

_{oon




foon decempofes, I have foen fragmemts of -
caleareous fpar, coatéd with “calamine: a
‘fufficient proof of the tecent formation of
the latter. . ,
It is fomeétimes in an.ochreous &ate, coms
“bined with :ferulgiﬁoua matter, but the
coinpa® ia the beft; and it is meft
effeemed vrhen of a waxy colour. Some-
times there are tranfparent tabulated i:ryftals.
and it is frequently botroidal, or in the
form of grapes, and alfo f’tala&itié. The
fnow white is mamellated, and is ex-
&emgly rare. It feldom occurs cohting'
" Auor, but often decompofing calcareous fpar,
-and is frequently attendant on blende.

Calamine generally contains above fixty
per centof zi zine, with fome iron ; and aflumes -
" various appearances, fometimes effervelcing
with acids, and phofphorefcent.

To the eaft of Caftleton is the place called
Red Seats, where are feveral rake veins
H2 ' containing
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 contdining blende, calamine, and {mallquan-
tities of lead oré, with barytes, calcareous
fpat, and fluors, Here are feveral fhafts of
~no great depth. In the vicinity are feveral

thaffes of limeftone, confifting of fmall pieces,

ot-angular fragments, cemented by the water
+ filtering through the mafs,and precipitating

its earthy particles, which conftitute a ffa=

{a&itic 'mattér‘pcrvading tlhe interftices.

T

© SECTION
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SECTION IX,
Of the Lead Ores,

vTHO,UGH lead ores generally contaip
filver, none_in Derbyihire, yet analyfed,
+ yield any portion of that precious metal, fufi-
ficient tq defray the expences negeflarily
attendant oy the feparation ¢ of it. o

. The moﬁ common lead ore is ga]ena,
or fu]phuret of lead, which generally lies

in larger or fmaller veins and maﬂ'es ; fre- o

quently in nodules, with cawk _a name

here ufed for barytes, Galena is frequently

. ;:ryﬁalhzed in cybes, with the a,ngles trun-

cated, alfo in the o&aedron and its modtﬁ- '

gations. It is of a bnght luﬁre, and ﬂaky
' H3 fraQture,
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fraQure. Another éariety,'when broken, is

réinarkably bright and foliated ; by expofure
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 fraure of fteel.  This ore fome-~
times appears fibrous, not unlike th¢ common
compa& ore of antimony, B

Maffes of galena frequently contain fimall -

holes, the furfaces of which, being nestly
black, appear as if corroded. Sometimes car~
» bonate of lead appears om it, in various- ftates
and forms ; fome of the cryftals having a
femi-metallic appcaran;:c, others of a dirty
white, and fome wanfparent ; the fhape s
. ehxeﬂy the prifm, and the double hexagonal
pyramlds Jomed at the bafe. '
Two, three, or four veins of galena
fometimes occur in barytes, the whole not

broade( than two "and a half inches. Thefe
" veins
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veind are perpendicular, and affords pleafing

image of the large veins of ore.
+~Spheéricdl nodiles of lead dre are not
unfrequemly found in caverns in the
mjaes, Whither they muft have ‘been-cons
" weyed by water. Some of them are hallow,
sad cottain native folphur. - ,
-~ - A pulverulent black lead ore, fomefimes
diffrninated on the matrik, appears to arife
from the decompofition of the galena, owing
probably to their fiiper oxygenation.

' Slickenfide i & fitigulat variety of galena,
- appearing of a bright metallic hiftre, with
arefletion approaching to that of a mitzor.
It iu thin, as if it only plated on one fidk of
 fubflance called devel ; and forms the fide
of a vein or of a cavity. When firft pierced
it cracks and flies with violence; as already
mentioned. A hew variety of ffickenfide of
a metallic Iuffre, coated with bleride of a
light ftone colour, fometimes dark brovn
: B4 ‘ on
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on a fine violet fluar mau:ix, has beca
recently found,

Mafles of lead; perfeitly n;nalleable, but
very much coraded, are fometimes, thouglhy
very rarely, found in old mines. They apy
pear flaladtitic. At an early periad the miners
made fires in the mines to melt the lead -
ore in the veins, and this fubftance may
probably haye remained there ever fince, "

The antimoniated lead ore runs, like
net work, in filaments cpﬁouﬂy interwovenr
and is fometimes accompanied with jndu-
rated bitumen, - This kind is rarely ir;.
Jefcent. : e

A moft :beautiful iridefeent variety is
fometimes met with in o&aedrons, - the
«colours heing very vivid at firft ; hut they arg .
fubje& to tarnith and loofe their beauty, by
expofure to the atmofphere. This variety -
is generally attended with cry(’tall;zed fluor, .
a.ﬁixed 10 its fuxface.

§9mstimes
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Somﬁmds aﬁri,ety of ¢arbonate of lead
" occurs, which does not adhere to the galena,
" Maffes have been found of a horn colour,

femi tranfparent, and finsly cryflallized on .

the furface, :

Muriate of lead in perfe&,cryﬂals of a
beautifyl tranfparent yelljow colour.
 What s called glafs lead, appears as if -
it had undergone the a&ion of fire; is
tranfparent, and {fometimes cqﬁdﬁzed; but
in other ‘inftances is of an opake, waxy
white, It is eafily meltcd by the blow.
pipe. :
- Nodules of ea.rbonatcd lead have alfo been
found, formed by a combination of prifms,

- acicular, fibrous, and interwoven, fame-
times of a confiderable fize in loofe earth.
Other carbonated nodules found in 3 loofe
ferruginous -earth, granular, and of a
ﬂunmg micaceoys fraQyre, and eafily re-

ducgd' .
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duced to a fandy powder. . This vatiety
may be tétmed faiidy lead ore.

.. Ceyfals ippearing fomi-métallic: fome-
times one part of the fame cryflal a dudl
blue colour, - the other tranfparelit ‘hore
eolsur. .

A fingular variety of carbonated lead
‘ocours in ferruginous sarth, in nodules, with
kydrophanous flentite, &e. appearing like 2 .
deéampofed breccia, in fmall fam-trm(pa— |
yent . veing.

* Thele ores have hitherto attralted lide
notxce, nor' indeed, -till. within thefe
fiwor years, was it known that they conained

An argillateous variety, cafled .wheat
fone, s found in alarge vein. It is of 2
Yight flonie colour; very heavy, with black
' fpots, and contalns arfenic. It is net tranf
parent: frafture carthy, with a few bright

metallic
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' metallle feales; -and foietlsies. traces of
finall femi-metaMc veins. - "This variety
extremely eafy of fufion, during which it
emits a firong {mell of fulphur and arfenig:.

Phofphate of lead, of a leek 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 50 to 80
per cent. at the furnace; many arts. are
pradifed in the dreffing, to make it appear
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
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yield more than from 30 to 50 per cent, |
and do not prodyce fuch duile metal as
.. the galena. '

- SECTION
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SECTION X.

d:couﬂt qf tbe Eéton Gopper Mine.

THE Eéron copper mine is the only one,

of any confequence in Derbyﬁnre ; to whlch
‘thougli on the edge of Staﬁ'ordﬂure, it is
generally reputed to belong

" 'The general produce of “this mine; Is

maffive rich yellow copper’ ote, frequently
 fo contaét with' galena and blende, but fpe-
c{mens occur -of purple, ﬁeel-blue, brown,
br brafs-yellow colouts. The ore yields

fmm fbrty to-fitty per cent. and -is fomcm

txmes vxtreous and black

i the cube, and its modifications, -+
{ "No fpecimens whatéverl cn’ exceed. the

Beaﬁty' of fome from this: minc, cosfifting

voiie . of
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of iridefcent copper pyrites, on a white
-barytic gangart. The colours are beyond
defcription; the tépaz ydllaw and gold;
the violet and azure, being blended in the
brighteft effulgence.

The calcareous fpar of E&on, is a fin=
gulat modification of the rhomb, very tratid '
parcnt, {ometimes of a rich topaz colour,
and. generally contnnmg brdha;}t cqﬁg@-,
lized pyrites in the i interior.

- Fluar, watet coloured or light blue, alfo
W" finely. cryfallized with galena, ., .
.- By the dccompoﬁtxon of the copper py= =
rites. qn“ghc‘ calcareous fpat, arifes a beaws
ﬁfu} green eﬁotefcence. clothing the fpar‘
fpar

_ Bfien alfo Qroduces mountam bluc, md
mountain grégn f ‘the former., appraaching
- wil, $aare, . the. letter to.a light vcrdaaria

ealidlit;: the frifure of thefs. fubflances iy
earthy

.-' %)
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eanhy and utieven. They abfiirh meifinse,
and appear to be compofed of baryies, grir
anlated calcareons fpar, and slay, with iron,
and groen calx of copper. . .

The fameus vein of copper are qdled
EQou mine, lies near Hartington, . bejing
what the Germans call 3 fock aork, and
the oply one ;n this kmgdom. Itis ﬁmq
© ated from uhe furface to the hottom ip 3
dhckidy brown. :limeRone,, the firata -of
whith--ard -in the greatelk-confufion, ex~ .
tvamely ircegular, and ranning in all dirgsy
tions, ‘as the reader. may judge fq‘om g
annexed plate.

This mine was probably worked at a
vefy 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.
| Thls work feems very different from the
geuémlft'y'bf veins; it has the appearancel

“of
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of large cayities or openings ifi the ftratum
filled with copper ores, &c. ‘
" - "F'here are fome few other minés in (he '

" neighbourhood of little confequerice.

This mine was extremely produ&ive, and
at orte time employed more than 1600 peas
ple; the rich ore was in amazing large heaps,
being in fome places o yards broad, in others
hot abiove ten. - It'was fmelted at Cheadle,
where coals aré more plentiful; and the
copper is -greatly éfteemied, and, much -in
requeft for large boilers, &e.. bemg more
duQilé than b any other. . e
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./SECTION XL .« . ...

;'Dé[z:rgpkioa of the .Surjizce of téc ,C’éunt'rj n
Derbypbire. '

AFTER having premifed the frata, it
. perhaps may not pro{re 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 fubftances having been found in
them. S

*“To begin with that part of the country
where &)e argillaceous grit appears at the
furface, or under the vegetable eaith, will
be the moft regular'metho_d; as it is
' I confidered

7/
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g

. confidered the uppermoft ftratam, and for N
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-
fpicuoufly feen in agriculture.

' The effe@s of lime on thefe lands is
tolerably afeertained, but in what mannex
it acts, has not perhaps been thorougbly
examined. Incapable as I feel myfelf toinvel-
tigate this fubje&, yet, if by '_any means I
could contribute to the examination of ong;,
fo interefting, and of {o great public utility, I
,ihould gonﬁdér myfelf as not &oing_ my’
" -duty, did I omit to mention my ideas.
S The
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"The varieties of limeftone render it highty
ﬁeceﬂ'a.ry, that its properties and different
charatters fhould be more generally known,
Some forts are more proper for the pur~
pofes of agriculture, while others claim, the'
merit for archite&ure. Limeftone contain~
ing manganefe, iton pyrites, and earth of
the magnefian genus, is deftrutive to've-
getation, according to the proportion it
contains, but thefe fubftances do not tender
"t unft 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 a&s’
as an abforbent, the vitriolic acid, which
 iron generally imparts to it, s in part dif- -
engaged; by which means a fubftance de-
- Rruétiveto vegetation is defiroyed. Lime alfo
a@ts powerfully; by preventing large maffes
of ‘e’arth from forming by adhefion, and
| ‘ 12 B  renders

\
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renders thefe maffes more friable where it -
enters, by filtering, as it were, through
the foil at the furface. AI.t -may be of cons
fiderable ufe.. by fo . greedily  abforbing
moifture; dividing the earthy. particles, and

forming a thin ftratum a few inches below ; -
| and hav;i.gg‘ _regained.q.cqnﬁ&e,nahle part. of
the carbon, which was difengaged by | bu;'n-
~ ing, it probably unparts it to the young
- plants.®* : Ty

. To. the lcamed Do&or Darwm, thq |
pubhc are much indebted. for information, -
on, this head; . this truly. great philofopher
has clearly fhewn, that carbdg. is ;f;e'lifq
of the Ncgetablé, creation. I hoi)e-the reader
will parden me for the digreffion; and truft
x;xy, motive will pro,vé_. a,fuﬂicient excufe. -

i he In many of the fparry hmeﬁones, that have been fub
mitted to my examination, I found a ‘confidérablé portion of
the phofphonc amd, which may probab]y act g5, 3 grca.t fi-.

’ rhulant

; . Ye el . 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 5 the foil above
it; in moft of the elevated fituations, asthe
_Eaft Moor and Edgefide Hills in the neigh-

bourhood of: Caftleton, Winhill, Lords Seats
and others in the north, is very indifferent.
On Cromford Moor it forms rude fcenery, °
"but- more particularly fo.néar Birchover,.
where immenfe maffes lie in the rudeft
rdu:eéhons. | . CL
‘The mountains formed of the gnt ftone
are the higheft in the county, and hava
little. depth of foil; but.the land. i;nme.'
diately below has more, and pays. the cul-
tivator for his improvement : . decompofed:
. yegetable .matter'. forms the beft {oil, and
i wathed down hy heavy rains.. A -large
tak of.country. might be mentioned where
| ' 12 ‘ this

oS
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" this firatum appears uppermoft, but as it
has the general chara@er before defcribed,
it will -be uaneceffary.

The furface where the ﬁratum of Ihale
" 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 ftone onthe

other, where it ia generally covered with
" loofe irregular pieces of ftoney matter, called
ratchell, which has probably fallen from the
adjoining mountains in the laple of ages.
Shale is fubje&t ta decompofe by the aQion i
of the atmofphere, and where it isexpofed, it
falls into a black earthy matter; it is not con-
fidered as a fubflance friendly to vegetation,
though when immediately in contact with
limefone, its properties appear altered. In
many places it is much impregnated with
 vitriol and martial pyrites. Lime adts very
powerfully onit, and ia - many vallies it is
well
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well covered with vegetable earth and

~ forms good land.

The form and general appearance of
limeftone mountains negt- prefent them-

 felves to view. I8 many parts they are

perpendicular and overhanging, prefenting

 bare rocks in a great variety of forms, with .
. diftin® marks, ﬁraﬁﬁcaﬁon,‘openings, or

caverns, of which none of the preceding

fhew any charaer.
‘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, in this county, ge-

nerally forms large-tracts of mountains, ri-
fing to a confrderable 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

. Derbyﬂnre is brought from Breedon, on
| 14 the |
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edge of L_eiceﬁcrd;irc, near Tickn;il,l,:a.nd ’
iarobably from fome other: places- adjacent.
.North of Derhy large mountains are formed
in the neighbourhood of Wirkfworth,Crom=
ford, 'Matl;)ck_, Winfter, Afhford, the banks
_of the river Wye, alarge trat froﬁl-Aﬂlford
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 beaft of, not
forgetting” in the more weftern part, the
beautiful valley of Dovedale, where the
rocke are fingularly pxéturefque,

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

- Longcliff, 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 Céﬂ:let,on,. the limeffone mountains
fmge to Buxton, over Peak Foreft, where
is produced the fineft lime. |

The foil above this ﬂratum is. convertcd
to all the. purpofes of agnculture ; it affords
moft ez\:geillept. pafture and grafs v,vlan;ds, and
\ produc'es, fine crops gf corn. The moun-
taing are qfu_ally ﬁoxjed with_:v cattlze,' be.iné
‘inconvenient for. thg ‘purpofe of tillage,
Their {;c:é.tiﬁcation. paytiéularly engaged the
late’ Mr. Whitehurft’s attention, efpecialiy
about the neighbourhood of Matlock, where
he fays (according to his ideas.of the lfor- |
mation of the earth) they take an un- -
' dulatmg form for a confiderable dlﬁance,
in.which I concexvc he was m;ﬂed by not
~ more clofely examining the fubftance. The
firatification of the high' Tor and adjommg
sountaing; mch_n_es into the rock or to the
¢aft, prabably as much 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 prdjeé_iing,‘ which caufes
it when viewed at a diftance to havc an
undulatmg appearance.

Tt will obvioofly ftrike the reader, that xf
aprominent part is marked by firatification,
and a part annexed rccédea twelve feet, it

“will appear when viewed in front at .a
diftance, that the firatification of the pro-
jeQting part, is two feet higher than the
part which recedes. It in reality is fo, there-
fore it is the uneven form of the mountain, -
that gives it the undalating chaxa.éter. which -

. it does not poffefs. |

© There is one place exaQly oppofite Mat-
lock bridge, that feems to have more of the -
undulating form; and though I convinced

‘my friends of the error of their opimion
in the mountain called the High Tor, yer

they feemed confident I thould agrce with
them
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them in this inRance, which I fhall briefly
defcribe, -
The front of a bare rock prefents xtfelf
of no confiderable fize; its form is broad
at the bottom, narrowing to the fammit:
““and the marks of firatification, rifing from
each fide, meet in the centre, forming a
fhort undulating appearance, This feeme
" ed to me contrary to any formation of
lmeflone I had yet feen, and made me
determyine to examine it more minutely.
On croffing the river I was clofe to the
rock, and found a fifure or vein fitwated
exaily inthe centre, by which the flratum
was broke and lifted up in the middlc;
confequently appearing as if thrown down
on each fide, which fufficiently accounts
for the appearance, '
As every circumftance attend:ng the fituae

. tion of ob_ye&s is interefting to natural

hiftory, it may pot be improper to give
) afhort
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a fhort . defcription of the form and ap-
'péarance of the caverns, which are pecu-.
lar to this ftratum in this é‘ounty; and are
objeés of great curiofity and admiration. .
_ 'The chara@er and form of cav_c,,_,r,ns have,

not been noticed by any to my knowledge.,
If they were more accurately - noticed, - it,
might probably be the means of throw=
ing more light: on their formation. The
_entrances. into many eaverns are {paci<
ous, th¢ ,openings are large, more parti-
cularly thofe from the furface, as Peaks
hole : while others are found by mining,
confequently ‘the - entrance to. them is naq
larger than. neceflary for the puipof,es of
the.miners. The entrance and roafs gcne-
rally affume . an_arched .appearance, and
though the tops of the caverns are. fre
quently irregular, they almoft always form
a fegment of a circle; the ﬁd_es'ggrigra!ly tifg
nearly perpendicular, whi!g the bottoms are
B " more
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more flat. . Large detached maffes. of -limes -
fone frequently lie at the bottom 'in rude -
- forms : marine- figures . prefent- themfelves .
in abundance, projetting in many places -
above an inch from the. rbck; 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 mitch
higher, ‘inclining to the form of ‘an in-
verted cone.’ A prodigious variety of round -
or fpherical "holes ‘occurs in ‘the roofs,
fore two; three; foirr, and fix feet diameter,
afd as deep; "they'ﬂpr'cikrv‘e a very cofred’ ,
round form ¢ and often fmaller ones appear
m- them, as if formed by art. In va-
rious places the rock forms feftoons; and .
where it hangs from the roof, it frequently:
i ‘extremaly -thin''(as if worn by water)
‘and affumes the  appearance “of drapery.
The fides -aif roof.of cived adéigomnorily: -
" covered
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" eovered with fala@itic matter, and fome-
times elegant ftaladtites are formed 3or4
fect long, and not more than one in diame-
ter, quite tranfparent; 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 ftorres, &c. which
clearly prove, that water from a remote |
part has found a fubterraneous courfe into,
théfe caverns, and probalily was the prin-
cipal agent at forae period of their forma~
tion. Openings ar fwallows frequently oc-
cur of confiderable depth, fome are difclofed.
from the furface; as Eldon hele, others are
found in mining : they are generally uneven
at the furface, and the fides are commonly -
perpendiculat; they appear to be a part

- of
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of the firatum funk, and to have ﬁlled
" fome cavern below, .

The limeftone ftratum is found ﬁ'equently

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 Buxtom, and pamcularly at
Wormbill ; in that n,cxghbourhood, it is of
confiderable extent, uneven, and rocky, byt
by no means fo much fo as the preceding
ftratum. This fubftance is fingularly a&ted
upon by the atma{phere, and puts onfucha -

variety of appéarance,s and difference of cha-
ra@ers, as to render it difficult to knowitin -
its various ftages of decompofition; in fome
places it appears like bafalt, or rather what °
is called whinflone; ahounding with hors- ;

~ blende, and in itare fonnd jafper and calce-

"dony. At 2 fmall diftance not exceeding 20
' ~ yards
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yards, it nii‘gfates into a variety of émy'g;cia-’
loid, fome dark green and -hard, others:
-ochre yellow, with globules of green earth :
and is as foft as clay A

* It'is very probable: this fubftance ‘was:
at fome early perxod equally hard ; but from-
being fo dxﬁ'erently c*:pofcd to -the adtion’
of the atmofphere, is in fome places covered’
with vegetable carth mofs, &c. and in other'
places it may receive the filtrated water
from the limeftone ftr. ‘um, which perhaps
may, in {ome degreé, e the caufe of its
various appearances.* =

‘It is not confidered asa ftratum that admits

‘of water filtrating through it, though for
é {mall .dcpth it is pen_etrat'ed by it; fprix;gs;

* This firatum . 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 ;' 2 number of mines
from 50 to 80 fathom deep are fituated in the. limeftone,

where the toadffone has not been met with, In fa&, it may

ieﬂztedfddomtooecurm&eadofgewaﬂy. .
often



often 'ai)peai' on its furface. To give an

-

kxa& account of the variety of appearances
this fubftance takes in the fame firatum,
weuld be too extenfive for a work like
 this, neither is it to be fuppofed evéry place
is mehtioned, where' it and the preceding
firata, make their appearance. This is in-
tended to give 4 concife defcription of thofé
only that have been under my obfervation,
more pamcularly in-she poggbbeutlwoa of
, Caftletog, - TS

% - $ECTION
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"SECTION XIL

Some account . of the Mines naf;'tbx of
Derbyfbire. |

HAVING thus br"xléﬂy' 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 wifh being to im-
part fuch information, as may aflift the
progrefs of mineralogy. _

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

S O - Near
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Near Chotley, 25 miles northi of Wiggan;
are lead mines, not now worked; belonging
to Sir F. Stahdifh. Theéfe mires, which pro= -
duced the witherite or aerated barytes, wé;e

funk in the grit or fandftone; they ceafed
to be-worked ‘about.- 1.5 ~ycars ‘ago, and aré
‘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 oﬂ'ers'liliéral terms to adventurers. _

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

-~ wide, in limeftone; large nodules, fore éven
‘weighing four cwt. of a kidney form, me-
tallic luftre, and fiellated fradture, are found
. in the loofe-ores This iron is peculiarly
du&tile, when it is melte'd with char-
coal ;~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 ¢ftablithed a foundery, fed with
charcoal, fmall wood being plcnnful near

this diftant eftablifhment.
: From Ulverftan ta Connifton ; near which

" - there is a copper mine of little confequence,

and fome fmall mines of lead. The moun<
tains are chiefly of the blue argxllaceous '
_ fhiftus, -
Hence to Borrowdale, in wlncll fs the ~
re_ma.rkable mountain dentaining what i3
underftood by black lead, or as. erroneoufly
termed by the miners black ewud; an im-
_portant article of commercs, and which
"may be faid to fupply all Europe with
the black lead pencils. This mine ig fituated
an the fummit of a granite mountain, high,
and difficult of accefs; lower in the moun~
tain is driven 3 fhort level. -
The wad lies in what, the  niners call
Jocks or fmall cavities ; and forms ag irres
gular
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gular' kind of pipe vein, attended by veh+
reous mhatter, calcareous fpar, quartz, and‘
more generally ‘By a greenifh, fcaly, foft
~ thicackdus 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
that {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 fpecimens from the hillock., -

'Plumbago, or black lead, contains about *

ninety per cent. of carbon, .combined with

one-tenth or one—exghth part of metal~

lic iron.

From Borrowdale to Kendal, cight mlles,

a very mountainous country. Here is a

very fine variety of green granite; an une

commonh fubftance, alfo found in the county

of Galway, in Ireland: It is fométimes ufed
K3 - for
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for flooring : but the rocks are generilly a
kind of blue argillaccous fhiftus, which on
expofure- to the atmofphere, decompofes
in thin laminz. The géologiﬁ: 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 fmall and
of no moment. In the vicinity is a fine
fpring of falﬁ water, not hitherio, noticed.
It will be worth while to vifit' €rofs-
thwait’s mufeum, where the traveller will
meet with interefting fubje@s, and pro-
cure information with givility and atten-
tion. I '
. “From Kefwick to Caldbeck- are fome
mines which were fq;merfy worked, but
there is nothing interefting to ftop the tra-
veller, . Hence to Carlifle; near which -
S plee
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place is a vein of ani:irﬁony, and a mine
worked for that fubftance, which I did"
. not fee. '

K4 SECTION
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' SECTION XIIL,

- Account of fome Mines in Scotland,

,FROM Carlifle I paﬂ'ed to Moffat, noted
for its baths and mineral {prings. Hence
to Elvanfqot bridge, and to Lead Hills, a
mineral countrybelonging to Lord Hopton.
" The mountains are compofed of what is
- impropeily 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 earthy when,
breathed on, fradture fp]mtery, and irre~
' gular ; is very hard, glves f.te thh fteel,
qnd is yery ponderous. ’

The

Bt e o L



137

. The weins of lead ore are in general
Jazge, and extremely rich. The fufanna
vein is the admiration of ’travellers, being -
3 great rake vein, which in fome places
bas continued for a -.coriﬁx,iaablc way,
14 feet wide of folid ore. It is now full
three feet wide ; and an amazing quantity
is before the miners. This mine iéabout_
joo fathoms deep, with g fire engine, not
now employed, a fufficient quantity of wates
- haying lately been procured to work the
‘water enginer, fo as to keep the bottom dry.
There are many other veins, and in gé-_-
" teral rich; in fome pasts are i{cihs of a
granitic varietics of a frefh red colour, con~
taining eubic pyrites : they appearin all div
';'e&iohs when they approach ‘the veins of
" lead ore; they do dot intgrfe& or divide
them, but continue their dire@ion, form~
iig thée gaugart on each fide, they are
from a few fest t0 35 yards wide, interfct-

‘ing
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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, and great variety of car-
bonates, phofphates, and molybdates of
* lead, with quartz and calcareous fpar; and
fometimes barytes.
~ At Wanlock Head, diftant two miles to”
 the fouth, are fome rich mines belonging
.to the Puke of Quegnsberry; the fubftan-.-
ces bexng 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 m_attci,
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 C&l‘th 3 little with a fmall fhovel, and
placeq '
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M it in the eurrent, which carries off
_the light earth; and the ftones are thrown
out. This procefs is repeated till little
be left; which -is turned again and again,
in theé 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 l:;\rgc
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 ﬁrikin‘gly.
fingular. Pieces have been found above '
an ounce in weight, and I am’ informed,
* that Lord  Hopton has a piece ykt heavier
~ in his poffeflion, A company of ;Germans
puce wprked here for gold; and the ma-

mager
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fiager is faid to have made a largé fértuns;
but this may be a pépular flory.” It is
cértain, thit gold meilals -were firuck from
" _the produce, whefi Charles I Was créwned
‘at Edinburghi, |

The miners at Lead Hnlls are men of yﬁd
miotals, and excellent members of fociety.
They have a pretty larg§ _circulating lis
btary, which they founded Eor theéir own
amufement and inﬁrucfiion. The agents
are men of {cience, who exert themfelves
" to ptomote indufiry and happinefs. »

From Lead Hills I pafled- 50 miles ta
Glafgow, where thert is plénty of coal
found in the neighbourhoed, Hence to
- Tyndrum, where there were confiderable
lead mines that prbduced vaft quantities of"
lead ore, with a variety of other mineral fub-
ftances, and ufed to employ z great ‘many
peopl_c. The veins alx_‘e in a mountainr of

. g nit ei-
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gesnite; but the operations have : ceafed
for {ame time. ,
" Feom Tyndrum I went to Serantian,
abewt 70 miles, aver the black mouataing,
the Davil's flaircale, and the grand Glan Co,
‘where these are mapy quriows porphy-
tieqy and granites, and. their variaties,

Negr Ballyhulith is the-Iprgeft and belk
flate . quarry. 1 ever faw, in .2 mountain
. of misaceony Mhifkus, with a feam. of lime-

fonein the vicinity., Thefe flates: form 2
confidsrable asticle of export, the limeftons
is_bitnt 3 ‘but- coal is. fo dear. that the ad+
vartage cannot be general ' -
* Strodtian, is fituated in a fine valley, near
‘the bottom " of Loeki Sunart, The mines
are in the motntains, at the upper end
of the wvale, the rock being: red: grarite ;
bt the neighbourhood comtains many va-

* Glen Goyuear Loch Lung, cofitains micaceous fhiftus.

rieties
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ficties of this ftome, fomie vety full of mica;
The veins are what the miners call rake; ,
and of cOnﬁderéb}e exterit. Some of thém
have been workéd about 100 fathoms fank
in the veifi, without any perpendicular
fhift. The companies that have hithertd
worked thefe mines have alwiys been un<
forturiate; and they are now full of water.
Befides lead ore, was produced _/frérglla’n;
arate and new variety of earth § with calca~
reous cryftallizations, zeolite, faurolites,
&c. but none of thefe fubftances are now
- to be found. I was therein 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 Riflabel, in- the ﬁatdhc account
of Scotland Vol. XX. p. 289, it is called
' Ben
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 Bei Reifipoll, and the height is faid 6
be 887 yards. A very high mountain
of white’ granite, is about fix miles to
"the weft of Strontian; the fummit pre-
fents a mlcaccous vein, containing lorge
garnets. '

I returned by Collendon to Stxr]mg In
the neighbourhood of the latter place ‘the
Ochill Hills, efpecially near Alva, contain
veins that produce filver, copper, cobalt,
fead, &c. The mines are not now worked;
but the naturalit 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 Créigs, are of bafalt,
fometimes forming: rude irregular pillars.

‘ The



144
_ 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 occiyy .
grit and limeftone; with quartz and cals -
careous fpar. When .the whinflone is
in decompofition, it appears like a lava
that has bean long expofed to the weay
ther, and much refembles the Derby4
fhire toadftone. The Pentland hils pro<
duce ﬁctﬂr_lﬁ, or the dccayed felfpar wled
- in making porcelainy and, aceording tg-
fome, adulatin. Here aro alfo confides
rable mafles of drgillaceous posphyry.
From Edinburgh I returned. by Carlifis
to ‘Alfton, where there are feveral mines
belonging to Greanwich Hofpital; from
the truftees of which, they are rented
- by the Quaker company., They -ar¢
- chiefly in limeflone; and are rake veins,
: producing‘
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producmg a great quantity'of lead- ore; witle
blende, calcareous if)ar, &e. ,
 Garrigill gate, Tyne head, and Nent head,

are confiderable mineral countries. Coal
Clough, a great mine, is worked in lime-
ftone, imi in the grit fometimes called
bazel ; and alfo, which is fingular, through
a thin feam of coal. It produces larée
quantities of lead ore, fluor,&c. There
is another confiderable mine of lt'he fame
{ubftances at Allons Head; both of thefe
‘mines, and many others, being the property
“of the worthy Colonel Beaumont. The
mines in this quarter are conducted 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 omxt to
mention thofe at Graﬂington and Paltley

. bridge.

$SECTION
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"SECTION XIV.

”

Tour from Glafgory to .S'tgfa.

SHOULD the traveller with to vifit the
celebrated ifle of Staffa, one of the weftern
Hebrides, the following thort account may
perhaps prove interefting. I fhall not at-
“tempt to delineate the vaft extent of moun-
\’ tainous country I travelled over : that would
require 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 t§ 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 Lomo’nd; ex-
cellent road and fine rock fcenery to_Lufs,
and from thence to drroclm', 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 commenci;xg with violent gales
of wind, accompanied with heavy raind, -
caufed me to determine to ftay here until
morning ; having picked up a few frag-
ments of rock {pecimens and carried them
in my pocket, which I now began to un-
-load and examine theiij merits, in order
to throw away thofe which was leaft inter-
efting. They chiefly confifted of bafalts, ar-
gillaceous ﬂliﬁus,grahites,and their vatieties. - -
The argillacebus thiftus I found frequently
in veir'is in the bafalt ; it appeared in va-
‘rious dire@ions, and falling in laminz
by, decompoﬁnon, 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- 3

good one, and the hoftefs did credit to

her houfe. ‘

" Im the morning I arofe at § o’clock,
and immediately ftarted for Cairndow, 12
‘miles diftant. Having walked round the
head of Loch Long, my n'xindrwas 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 wete erets
‘wd, 8c.

Glen Cro is a very deep ravine, furrounds .
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
confierably increafed from its rapid fall,
Tmmene cafcades are formed in heavy yaixs,

pretipitatingr large .pieces of rock to ‘the.

. bottom, which lie in' all direGions,

The Glen is fo much on the- afcent,

that there is not an acre of even greund
in - the diftance of feveral ihil‘es. At 'the
top is placed 3 ftone, on which is en«
- ‘graved, % reft'and be thankful:" certainly
thankful for a good road, but the aftent

- is not'fo great to men accuftomed to moun-
tamous countrigs, as to be fo much finy

gularized, The rocks are chiefly a mica-
' ceous
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ceous fhiftus, frequently containing large
_ veins of quartz,

Onward I proceeded this unfavourable
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, 2 delightful fxtuaition; I dried
my clothes, breakfafted, and received every
comfort a good inn could afford'a wet tras
veller.-

Being refrefhed, I ﬁartcd at 11 o’clock for
Inverary, diftant about 12 miles, the weather
Aill unfavourable In mountainous coun-
tries, when it begins to rain, it frequently
gontinugs 2 long time; but in walking a few
miles the atmofphere is commanly lefs agita-
ted. If the traveller ﬁdp's 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
ma;ly fiffures in Bafaltic rocks as 1 pafled,
anl found the fides corroded, and very
full of holes. Arrived at Iiverary, 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 furroundipg 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 appc;'ars a fpecies of argil-
laccous pot flone; the magneﬁan earth
feems predommant 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 ﬁirprifed to fee
 fuch quantities of rounded Pieces of granite,

' ‘ fome
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fome of amazing fize, detached on the
fummits,

* Port Sonnochin is on the banks of Loch

" Awe, a freth water lake well ftored with -
falmon ; Lwasferried over about half a mile; '
and proceeded to Bunawe, diftant about 10
mﬂu. Haviag crofled the lake, the coun~
try opens, ‘and the- fcenery is lefs wild ;
ﬂnﬁus and gramte 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 a\boutA
12 miles, a moft excellent road and plea-"

fant walk, by Loch Etive to Dunftaffnage.
Here the glens are more fpacious and
more cultivatéd, the mountains appéai' in
general to be a bluith fhiftus and granite.
At Bun Awe is a fmall iron work, - fituated
B ‘ here
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bere for the convenicnce of fimall wood,
which is converted into charcoal. Qn ap-
proaching Qban I met with a fingular rock,
. prefenting its bare perpendicular front on
the road fide, and of confiderable extent;
it appeared 10 be compofed of an afiomblage
of large fianes in all fhapes and direQions,
cemented together by an earthy kind of
matter ;- mgny detached picces lay in the
. Glen, and it forms the bed of the water
J croffed at_ the entrance of Oban.. The
flomes that compofe this yock are chiefly
granites, fhiftus, and quartz, ronnded in
a pebblerlike form; fome are. very la.rge§
the mountpin may be called a fpecies of
puddiag ftone, though the cementing matter
 feemed to metobe very foft, in fome places,
decompoling and carthy.

This kind of pudding ftone is in conta& '
with fhiftus; in which Jaft firatum good
flate is found in the neighboushood.

Near -
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- ‘Mear Kerrara Ferry is a2 mountain of
fhiftus containing veins very full of mica;
on the fummits of the rocks ave many
founded pebbles, and near Oban are var
siéties-of amygdaloide.

. Next day croffed Conol Ferry, and
wifited Berigonium ; near which place is a
bare rook proje@ing on the road fide, com-
pofed of the before-mentioied rounded
flones in great variety, - '
~ Berigonium ‘is a fleep moyntain, com.
pofed.of quartzdfg fhiftus, fituated on.a'large

. tra@ of low flat land, extremely boggy,

from whence quantities of peats are cut
for fuel.

The mountain is 'not large, hut rather
difficult -of .accefs ; on its fammit is a vae
riety ‘of fcoria and pumice like .matter, -
‘pementing ﬁ'agments of granite, quartz, &,
fome of which are covertd with enamel
md gther ¢vident marks of fufton. Thefe

wtnﬁed
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vitrified fubftances appeared to lie in maﬂ'c;
in diﬁ'eren;: parts. This mountain has been
reprefentéd as Volcanic, and thefe fpecimens
(particularly thofe that refemble pumice)
have been brought forward to fubﬂ:znnatg
the faQ.

I thould rather fuppofe large fires havc
been made on it as ﬁgnals to the nelgh-
bouring illes and other purpofes ; for which |
its fituation is particﬁl.arly convenjent. 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 * mouatain, to ferve as a
bafe or fire place.

It is alfo probable, that wood and weeds -
left by the tidé, were gathered to burn as
occafion required, which may in fome de-
gree account for the vitrification encompaf-
fing' the rounded ﬁones, more efpecially as °

they are only in fmall heaps. This moun-
‘ © tain

/
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tain has not the fmalleft veftige of - afy
thing like volearic origin; at one end dre
a ‘number of- ftones placed without. order
or regularity.

From Oban I hired a boat to the 1ﬂc :
of Mull: and walked to.Arros. In wa--
rious dire@ions I travelled about 50 miles
on that ifland, and found it genéra'lly of ba-
falt, in fuch various ftages of decompofi-
tion, as to render its chara@er loft in many
inftances, frequently migrating iﬁt’o’ a foft
~ toadftone. On the weft fide of the ifland,
the cliffs adjoining the fea have a colum-
nat appearance. :

I ftopped at a houfe at Lagan, a tole-
rably good inn: they are very civil peo-
ple, and the hoftefs fpoke Englifh: 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 impofible fise

‘a boat to go, but in tolerable good weather

{and furely nobody would go 10 miles te
fea in bad weather on pleafure) a boat
may approach it with fafety.

1 have vifited Staffa feveral times, and
nover met with any thing like an accis
dent ; thelanding is perfedly eafy and fafe,
when conduted by the people accuftomed

to the ifland.

Staffa is a bold high iflet, rifing nearly per-

- pendicular in many places ; being abouta |
" mile long, and one eighth of a mile broad.

It is almoft furrounded by perfe@ bafaltic

columns in different dire®ions, and of

" unequal magnitude ; they are in general
. perfe@ly diftin@ and detached from each

other. The more earthy parts in the hol-
fows confift of a fingular fpecies of mandel
flone, of a dark dirty brown colour, full

- of holes, many of which contain calce-

dony,
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dony, 2eolite; and eélivia, Zeolite appeared
very {carte, and I never found any deferviag
the name of a good fpecimen, ‘
.'The fummits of bafaltic prifms appear
above the grafs in one part of the illand.
The boat generaly lands you on bafaltic
columns, which are even ﬁvith -the wavery
from which you walk on others rifing-in
- regular fucceflion and ferving the purpofe -
of fleps, until you arrive ‘at the height of
the ifland. | |
Near the cave of Fingal the columns
ax:e of great height, -fome perpendicular,
others bending. Oppofite there is the ifland
of Boothala, which is compleatly formed
of columns-in all dire@ions ; but lefs than
thofe of Staffa, from which it is feparated
by a narrow found, very deep, though not
exceeding 10 yards wide.
The fea almoft continually beating agamﬁ
1he weftern end of the 1ﬂe, may probably
' - 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 10 to'1 5

feet. '

" The conftant humidity of the cavern, cau«
fes the tops of the columns which form the.
i)ath, to be extremely flippery ; they are alfd
at unequal diftances, and unequal in heighf,‘;
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

\fafe& roads for a traveller, as one {flip
would plunge him into 10 or 15 feet water,
with the additional danger of a violent furf

' ‘ that
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~ would render fv'virn_min'g; ufelefs. I would
advife the ‘vi{-itor,‘ whofe curiofity may
lead him to the far end, to. take off his-
boets, by which he will havé the ufe of
his feet better, ‘and be lefs liable to
flip. . This ifland, ‘though. bare of foil,
produces good grafs, and is much efteemed’
for paf’cure ; fometimes 20 or 30 head of
cattle are feeding on it. ’

" One farmly refides here to take care
of them during the fummer. In the nclgh-
bourhood " are feveral other: 1ntereﬁmg
iflands, as Tona the luminary of the Eaft
. many centuries ago; here' lie more than
forty Scottith, Irith, Danifh, and Nor-
‘Wegian Kings or Chiefs; here are alfo the
' remains’ of many monuments and of a ta-
thedral. _ o

-Dutchman’s Cap s a fingular ifland, alfo
Ulva and others adjoining to Mall.

M ~ SECTION
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'SECTION XV.
 Salt Mine of Nortbwich.

ON proceeding from Kutsford to North- -
wich, the chief appearance is that of gyit
flone, with fome nodules of granite and.
clay \
A fma]l diftance from- Northrmch 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 about 4o yards thick, being ex--
. cavated about ten feet in height, to an ex-
tent of 5o yards. '
Defcending about 60 yards furthcr, you
arrive_at the bottom, which appears like a
' grand
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. grand amphitheatre, about 120 yards long,
Yoo broad, and 1§ feet high. Triangulat
pillars of a vaft fize fupport the roof, and
every part being perfe@ly dry and cleéan,’
the effed is vety pleafing.
. ‘They get the falt with long chiffels, and
by the blaft, working from the folid rock
dt the fides. |
The ftrata are extremely irregular. At
the furface is a frong red clay, then a
thifiofe fubflanice called plate, which is fol-
lowed by a little layer of coarfe grit; then
a blue clay with ‘gypﬁun, to which fucceeds
a fubftanice called metal, 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 firatum of clay,
vaixed with falt, about 30 yards thiek, more’
- or lefs impregnated, until it becomes a hard
compa& rock falt, which is generally of a
’ M2 ‘ reddifh.
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reddith brown, .and fometimes in thin.

layers perfely tranfparent.. It is worked
at an expence of about two I}iillings a
ton. L .

To draw up the. rock falt, they have
fire engines, equal in power t_ol three horfes.
It is chiefly exported under a heavy duty;
and in the town are fifty or fixty officers
of excife. | |

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

) ﬁrpng ﬁrg is made under the: brine, and the
falt forming at the top, precipitates to the

bottom. If fironger falt be wanted, as for ,

fith, &ec. the heat is 'adminiﬁered 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 flone 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-
.pltal of that ‘name, are plenty of coal mmes
at various depths, ' ‘

Towards Conway there is abundance of
limeftone, and at Newmarket I obferved
fome heaps of g'reén 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
- alarge 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 near Bmgqr
are good quarries of flate.

~ SECTION
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SECTION XVL. -
. The Paris Mint.

BEING now arrived in the ifland of

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

ing works firft attfaaed my obfervation, bes
,ing fuperior to any I had feen, and cone

taining 20 furnaces in a v\ery 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 §0o 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,
maffes of rider or vein ftone interfering ;
while the richer t;oppcr ore runs into holes,
and crevices, in ftrange and various direc-
tions. The thiftus lies in irregular ftrata, and
_is covered with a bed of gravelly heteroge-
nous matter, full of chert.

Copper ore is vgot for about two fhillings
a toh, 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 continues roafting.

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.

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

B formed.on ‘the top or fides, to receive the

fulphur. . v
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 founci
Imall particles, "and ftrings of ore. They:
have alfo driven north and fouth ; but have
not met with any vein. ' .

~ In fome places the ore rifes within eight
inches of the furface; and immed'iagcly
above is a red cruft, which has e\'rery ap-
‘pearance of vitrified fcoriz, has marks of -
 fufion, being cellular, glazed, and like a
feruginous pumice. It is fometimes a little
irredif.ccnt,'has a ftyptic vitriolated earthy'
{mell; and probably contains vitriolic acid,
with iron and fometimes lead. ‘

"The area of ground, containing the whole
works, is at leatt a fquare mile in compafs. .
The .
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- ‘The water; which is pomped from the.
works, is firongly inipregnated with copper,
and.is received in dams and refervoirs con~
. fru&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

prec:pxt‘atcd 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
ﬁquid is caft into moulds, perhaps carthen

- boilers would improve the colour, which is

. far from good.

The Paris mine is worked~ at a con-
'ﬁderablc expence ; and with the Mona
mine, ¢mploys about 1,200 hands above
ground. The gi'eater number ate .oc~
cupied in forting, dreﬂing, waﬂung, &e.
while few are cmployed under ground the

deepeft fhaft being about 4o yards.
S ~ The
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. The copper or¢ is extremely full of fui-
phur and iron. About four hours are ¢m-
ployed in redueing it to a regulus. Fhe
metallic fubftance runping chiefly into the
firft pig, which is richer than the reft, there-
gulus finking from its fuperior weight. The.
fecbnd is tolerable; hut the others are thrown
~ afide, and form an article of fule for mend-
. ing roads. Formerly conical kilns were
- ufed, but they were found top expenfive.

The f{melting .houfe is about 8¢ yards
in length, by 18 in breadth, and about 6
yards high.
~ The hgrbour is fafe and convenient,
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-
. compof«.

P ~ . ' The _
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The chief minerals I obferved here are

- as follows: .
~ Akind of lead ore refembling clay.
Sandy lead ore. |
Yellow copfer ore.
“Black ditto.
. Iridefcent ditto.
Varieties of mundic.
‘Copper formed by cementation.
Native vitriol. |
Ochres.
Lead ore fulphuric.
Stee! grained galena. -
A fhiftus ferpentine, with afbeftus.
Green femi-tranfparent afbeftus. -
A quartzy fhiftas, 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 prepared here, from thiftus

laid on the roafting copper ore, where it

abforbs the vxtnohc acid. The pans ufed

are of lead.

SECTION
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SECTION XVIL
Some other Obfervations in Wales.

RETURNING by Conway, 1 infpeaed
the mines in that neighbourhood, but found
_ nothing worthy of notice. Theif matrix is
chiefly chert, a fpeciés of black hornftone ;
. and there is a black flinty ftone with white
quartz. N
. The vale of Conway is extremely pictu-
refque, and full of tich fcenery, the rock
and waterfalls conducing greatly to the
cffed. ' |
Near Llanruft are fome large veins of =
quartz, which are worked for the porce=
’ lain
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lain mill, near Bangor; and I thould have
mentioned, that near Conway are fome
maffes of chett, ia a black filiceous moun-
tain, which are found nearly as well adapted
for mill ftones as the French burr.: and a
lady obtained the ‘premium of 100 gwi-
neas, from . the foclety of Arts, for the
difcovery. -

The mountains near Llanruft are of gra~
nites, porphyry, and fhiftus, with a great
deal of black chert, in which are veins
of lead ore, quartz, &c. but there are no
lead mines of any confequence. : ‘

I re-v1ﬁtcd Llandxdno, 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 caﬁhy matter,
diflocating the firata.

SECTION
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SECTION XVIIL

i

An account of My. Williams' s Beok; called
the Mineral Kingdom,
Edmburgh 1 789, 2 Vols. 8vo.

Vol I 450, p. p. Vol. II. 53‘1.

T HIS work is writter in fo fingularly pro-
lix and confufed a manner, that an analyfis
" of it may be ufeful to thofe who poffefs
the work, and to thofe who do not, may
afford an inftruive account® of its con-‘
tents. ‘ ‘

The title page exprcﬁ'es that 1t is divided
into three parts : : :
 «Part I. Ofthe ﬁrata of coal, and the .

concomxtant ftrata.”
¢ PA RT
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Paxrt IL. Mineral veins and other beds,
and repofitories of the precious and ufeful
- metals. |
Part IIL Of the pteVallmg ﬁmta, and

of the pnncnpal and moft mterefhng phe-
nomepa 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 feQions, {c that the reader is bewildered
"in a vaft mafs of matter; and this neglect
has led the author into many repetitions, .

In the preface, the author explairis the
importance of our coal and other mines to
the manufaétures and commerce of the na-

’

N tion ;
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tion; and the confequent importance of
acquiring mineralogical knowledge. He
fhews that many ménufa&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 r,hafs"of idle.
declamation. Such is that, p. xlix. that the
rich vein of lead at Llangunog in Montgo-
meryfhire; which was five yards wide of
folid -ore, was found fuddenly cut off by
a deep ‘be‘d of fhiftus. This pr‘gfacé con-
cludes with a prayer, the author being a

-very good chriflian.

PART
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O PART L Y
Tbe firata of Coal and its Attendants.’

THE author firft inveftigates the regu-
larity and inclination of coal firata. The
incumbent fubftance is called the roof, while
that beipw the coal is termed the pavement,
which generally proceeds in a-manner fur-
prifingly regular, e#cept when -ixitert-'upted |
~I')y troubles. Thefe confift of flips, dykes,
gathes, and other circumftances. ' The moft
common is the {lip of the Englifh -colliers,
the dyke of the Scotifh, .in which the ftrata
are broken afunder, and thrown up or down
an:the other fide of the flip. Parallel flips

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

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

- flips cut the frata right acrofs. All thefe

flips would be called by naturahﬁs, perpen-

dicular fifflures, 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, .

commouoly called whinftone, of foft:r ftone,

clay, gravel, or fand; the same feems to

arife from its refemblance to a wall in the

- narth, called a dyke. The fofter and loofer

forts produce much water, which readers
them difficult to be penetratedh  The ga/k

or gall is very frequent, being a crack or
chafm in the coal, and its congomitant ftrata;
and when wide, it is fomerimes 'full of

loofe
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Joofe matter, fo a8 to partake of the riature
of the dyke.
The fhake affe&ts the coal and ftratd, fo

~ as to break them and throw them into con«

fufton, and when large, the beft expedient

is to fink a fhaft upon the ether fide.

Mr. Williams then proceeds to give fome
account of the coal fifata to the eaft of
Rdinburgh; particularly thofe near theTem-
ple Mill, whick 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 ot the coaft

- of Caxthnefs. ‘Fle author thinks, that moft

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

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

N3 ~ - tions
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tions granite, of which a mountain may
appear as compact as a {mall piece.

He then returns to coal, and mentions
many inftrutive pa_rticulz\xrs which need
not here be repeated.  The roofs of coal or
incumbent ftrata, he divides into bafalr, ag
at Hill Houfe, a mile fouth of Linlithgow
limeftone, poft fone, or fandone; dogger-
band or firata, in balls of i 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
- vocabulary, The extent of the adit at Kil-
marton, which interfects above 60 _i)eds of

coal, with different intervcfging- ﬁrata,‘" is
. partxcularly difplayed. ‘

Our author then enlarges on the declma—
tion of the coal firata, and the various ac,-‘
cidents to which >they are ﬁibje&, parti-
cularly their runnihg fometimes like waves

'buf ‘
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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 mountains, 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
Duddingﬁon to New Hall, where it ter-
minates at the bndge of Carlops, where the
river Efk leaves the Pentland HIHS, and the
feams of coal, inftead of pafling under the
hills, baflet or rife up in great confufion.
He concludes, p. 141, that the coal fields do
not ftretch under the mountains, but are
patches of different dlmenﬁons like fields
of ‘corn or grafs. That of Mid Lothian is
about fifteen miles in every diretion, 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 fubjet; he ob-
. ferves, that hills of ‘whin or other conca-
mitangs of coal, are not to be confidered as
intcrfe&ing‘the ftrata. 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, So:ne remarks follow on the ftate

of coal at Newcaftle, thtehaven, and in
South - Wales, from which laft, the mines
of Cornwall are fupplied. Further obfer-
.~ vations follow on the coal trade, a.nd 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. fubjedt, which. rarely. ‘
* prefent one ray of folid information,

L4

I
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. In p. 207, Mr. Williams proceeds te give

. fome inftru&ions to landed gentlemen, on

the real and fallacious appearances of coal,
and p. 233, he particularly confiders petre=

- leum, which he fays is often found in ftra-

tified limeftone at a great diftance from coal. .
He afterwards dchvers his opinion, that coal
confifts of antedeluvian timber. '

He then, p. 242, &e. enumerates fix -
kinds of coal. 1. Caking coal, fuch as that

" of Newcaftle, but fcarcely known in Scot-

land, 2. Rough or rock coal, ‘as that of -

Lothian and S'hrop[hire." 3.Stoneorfplent = -

coal of a flaty texture; common in Lothian

. Fife, Ayrhire, 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 blind coal

* This kmd feems always to border on primeval hills o? .
porphyry, &c. as the firlt on limeftone,

which
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wh{ch 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 :ﬁaﬁ'es; 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,
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 o

Mineral wveins and other Beds, and Repo-.
Jfitories of the prec{oufand 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 gath,”
and that it is in g_réy granite, in which
he is miftaken or inaccﬁrate, faults too
common in this work, .for it is in red
granite.” In p. 274, he again returns. to
Llangunog, and afterwards gives an ac-
count of the lead mine at Daven Jaur in
' Cardiganthire, and of mineral veins' on
the Scotith fhores,

In
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In his dccount 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-
Rtancés found in veinsy particularly that
refembling fouff, or- the guhr of the Ger«
mans. Other circumftances attending veins
are enumerated with care, and i general
this fecond part of his work is by far the
" moft precife and inftru&ive; but cannot
'preﬁend to any praife of arrangement.
.+ Inp. 314, le defcribes & beautifol ore

of the Lead Hills, being a yellow cffios
vefcence near an inch detp; of a fibrouk

or columnar texture upon the blue galena: -
: After
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After a full account of the rake or perpen.
dicular vein, becaufe itis the moft common,
~ he proceeds p. 331 to confider the pipe
vein, The mining ﬁeld of Ilay, he fays,
confifts of ftring vems, and “fubjoins fome
 8ccount’ of them. The pipe vein he de-
 feribes p. 331, as varying from the horx-
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 or fireck, lia -
tween 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 other in¢idents
which occur in metailic veins; ‘and ob-
ferves that ore is fometimes found inter-
woven as if it were mth the rock, yet

“worth



190

_ worth WOrkillg, of which he gives an in
flance at Cwmyftwith in Cardiganthire ;

metallic ore alfo occurs'in the pudding-

ﬁone at Gourock, near Greenock, and in -

a fingular fione near Loflymouth, which
“he defcribes as a compound of many fine
flones. of beautiful colours.* He then
treats of float or thoad ore and indications
_of metal, on wh1ch fubje& he is pra@ically
inftru@ive. The rachel or broken rock,
called broil by ‘the Cornith miners; he con-
fiders as worthy "of pafficulzir 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 metalhc veins -

are peculiar to mountains. "Among the
moft produdive ftrata, he enumerates lime-

LR i . '

N - .
¢ From fpecimens it is mow found; -that this.rock cons

£ifts of petrofilex, with fome galcna and quartz cryftal, fo
that Mr. W. bas here mdulged his imdgination 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 Scot-
land ; thofe of Cardiganthire, of Yorkfhire,
\Veﬁmoreland, and many parts of the north
and fouth of England. '
He now falls into feveral repetitions con-
cerning {lips, &c. and in p. 408, defcribés
- the various kinds c;f lead ore, afterwards
- proceeding to thofe of copper and iron.
Some of the mii.'cellaneous remarks here
_introduced are curious, fuch as that p. 41 ¢
concerning 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 t.l‘xe Ochil Hills,
near the bridge of Allan, with -the coppei'
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 firatum as of a red-
dith brown colour, and it is alfo found in .
‘nodules in the argillaceous firata, which
accompany coal. .

PART
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PART IIL

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

THIS third part occui)ies the whole of
the fecond volume, and is difcufled in a
_ very prolix and declamatory manner. -

"' The firft topic is a general view of the
prevailing rocks and firata 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 Ballachylith, in the iflands of
Scotland, that of Stobo in Tweed-dale, and

. .9 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
peafy 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 fcales of
fithes.” 'The ath-coloured mountain lime-
fione with fmall grains he obferved in the
ifle of llay, 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 Affynt, 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 agaté.* The
grafzite of Ben Nevis he here calls porphyry; -
but he adds, that about three quartets of
the way up this mountain, upon the N.W:
fide, there is found a porphyry of a
greenifh colour, with a tinge of brownifh
red fpotted with white sangular fpecks:
He then returns to granite, and afterwards
inentions bafalt. Next are marl and
chalk, and micaceoits thiftus ; 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.6 3, the prodigious mafs of granite which -

-* From the fpecimens it is a white quartz, in fome yarts
eryftallized and tinged red with iron. i
02 compofes

¢ LY
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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 Inverneéfs, &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,

as
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~as ftretching along the S.E. fide of the
Grampian Hills, by Kinfauns in Perththire,
and into Dunbartonthire, croffing the Clyde
to Ayrihire, where it ﬁnall)% enters the
eaftuary of that river. Some alfo appears
\' in the ﬁéighbourhood of Dumfries, and it
feems palpably to have been wafhed down
from the higheft mountainis S
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. 1755 a fingular amethyftine
fand on the river Aldgran\t, in the eaft of
Rofshire,* but this is probably as imagi-
nary as his rocks at Loffymouth and Rothes.
" Of fhill or fhorl he alfo gives an. imperfect
account. '
'- He afterwards particulariy examines the
* He calls it the river Allgrﬂe, and fays it r‘uns inta
Moray Fisth, inftead of the Firth of Cromarty,
03 . ftrata
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firata of coal, and on this fubje& falls into
many repetitions. His theory of antedelu-.
vian tides correfponds in fome degree with
* Mr. Kirwan’s geolbgical effays ; but his idea
of antediluvién firata, confifting of uniform

mica, uniform quartz, uniform diamond,-
&ec, deferves little attention, and his theory

is defervedly forgotten among many ethers,

" The population and natyral hiftory of
America, form a long and tedious digrefs

fion, o o
At p. 319, we find what 'he calls #rads
on feveral fubjecs relating to the mineral
kingdum, - The firft of thefe treds is on
volcanoes, and here again we’ﬁnd many
rgpetitions cconcerning veins, &c. nor does
this theoretical effay throw any firiking
light on the fubje&. He dehies, p- 374;
that bafalt is yolcanic, and with his uvfual
confufion he fubjoins an account of tufa
dnd flaladtite, | |
o His
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His new title of tra&s on feveral fub-
je&s; &c. is abandoned at p. 410, where he
affumes another title, that of ﬁngular. ob-

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

' héterogeneops digreffions, <

04 GLOSSARY '
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GLOSSARY:
<')l' THE TERMS USED BY

MINERS IN DERBYSHIRE.

A
ADIT. Alevel. See Sough.

Arched, Arched. The roads in a mine whea bmlx with
R_gne, are generally arched, '

B

Bar-Mafter. An officer, who fuperintends the lmneu.
Barmote. A hall or court in which trials relative to miners
are held, ,
Baflet. -Whena fubftance as coal appears at the furface,
it is faid to baffet. ‘
Belland,
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Belland. Dufty lead ore. ) .

Bit. A picce of fteel placed on the end of the borer.

Bind. A name given by miners to any indurated argilla.
ceous fubftance,

Binghole. A hole through which t.he ore is thrown

Bingplace. Where is laid the ore ready for fmelting and
meafuring.

Blaft. When a hole is made with a borer of fnﬁci‘ent 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
diamete?, 'and two Feet fong, ftecled at one end
with a fhort flat edge.

- Bowfe. Lead ore, as cut from the vein, )

Bucker. A piece of iron about fix pound weight, with 3
wooden handle, ufed for breaking the bowfe. -

_ Buddle. A frame made of vood and filled with water.

Budling,. Wathing inferior lead ore, to frée it fiom extra-
neous matter,

Bunding, Wood pla.ccd to throw the refufed cuttings on,

or deads.

C

' Catdirt. A fubflance fometimes called toidftorie, being

¢ foméButes a variolife, 4t othérs a kind of Hibd:
ftone. ' ‘
.o - Cart
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Carts A machine afed to draw ore, &c. aut of the mine,
Chaitr. 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
B ~ the bucket is hung.
Coefteads. A {mall building. ~
Copan To agree to get ore,ata ﬁxed fum per difh, or mes-
fure. .
Coper One who agrees tq take or ;na.ke_ a bargaiq to get
ore. ]
Corf. A kind-of 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 perfbn difcovers a vein, and-
' has n;y means to poflefs it for want of ftowces, he-
marks the ground with croffes arrd holes, by which
meang he poffefles it until he can procure ftowces.

D

Deyds. Cuttings of ﬂp_qe of no ufe.

Dial: A compafs.

; thng. The taking the dxﬁ'crent bearmgs of the vanons
ways, gates, &c. in 3 mine, in order to fink a fhaft
from the furface o any particelar fpot’ with ex-

D Difh. .
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Difh, A meafure containing 1§ pints Winchefter meafure.

Due. The farme as lot. .

Door. A crofs cut for a door is fometimes ufed to open
and fhut, to increafe the circulatiqn 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 wathed from the lead ore.
Plat. 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 firft 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 briars, reeds, &c. filled with
powder, o
Fuzze-borer. - Aniron made red hotto bere a fuzze to hold

powder. .
G .
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Gallery. A drift or level.

Caté. , The fame. )

Gears. Ufed to the cart, a kind of harnefs for the mes
that draw ore out. )

Grove. A mine.

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 woed, to turn and

puton to a fang or trunk, to convey wind from
day-light.

JigPin. "A pin ufed to ftop the machine in- drawing
- _ when peceffary./

. L ' .J\:m;.;er.

Gingonin, Walling up a fhaft inftead of timbering, to keep



Jumper.  Boter, an iron inftrument from 2 foot to three feet
long, one end of which is fteeled and worked t&

an edge.
K

Kevel. A fparry fubftance found in thé vein; compofed of
calcareous fpar; fluor, and barytca

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

Kit. A wood veffel of any fize.

Kaits, Small particles of lead ofe.

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

. vein, B

Knockftone. A ftome ufed to break the ore on, bat fomes »

times it is a piece of caft iron. '

L o

Leap. ‘The vein is faid to leap when a fublance interfedy
it, and it is found again, a few feet from the-
pespendicular. ‘
Leadings. Small fparry veins in the rock.
Level. An Adit; gallery, or fough.
Limp. Aniron plate ufed to ftrike the refufe from the fieve
in wathing leadore. -
Yoch. A cavity ina vein.

Lot. A certain proportion taken for the lord of the maner.
o . M.
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Maul A Iarge ha,mmer.

Mear. Thn'ty-two yards of ground on the vein.
Metal. A word fometimes ufed to.exprefs an indyrated clay
above falt and coal.

"N -

Noger, or Juniper.  See jumper or borer,

o
Old man, Places worked ¢entiries ago, or in former ages.
O’erlayer. A pxecc of wood ufed to place the ﬁeve ony
. after waﬂung the ore in a vat.
Opens. Large caverns.
Opencaft. When a vein is worked open from the daj.

Ore. The mineral as produced in a mine.

Pee. A piece of lead ore. .
Pipe. A vein running unlike a rake; havmg a tock roof
and fole.
Plumb. A line and lead to meafure depth,
- Poffeffion.
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Poffefion. When ftowces or wooden frames are phced on
a vein, it is faid to be in poﬂ'eﬁon.

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

fuzze to fire a blaft. '
Primgap. A variable diftance, between two poffeffions.
" Poling A plank or piece of wood, to prevent arth or {tone
from falling.

R

Rake, A petpendi;:ulu 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 fhafts 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, Aﬁedgetodraworethhoutwheels.
Scraper. A fmall iron ufed to fcrape the ore, 2 kind of

rake.
' Shakgs.
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*

Shakes. Fiffures in the earthi.
Shift. ‘The time a miner works.
Shaft. A perpendicular hole cut to get up the ore,

~ Sinking, Working deeper.
.Smelting. Reducing the ore to metal,
. Smitham. Small lead ore; duft.

Smut. Decompofed dark earthy (hiﬁus. '

Sole. The bottom of the mine. '

" Sole Tree. " A piece of wood belonging to Rowces, to draw
ore up, from the mine.

Sough. An adit or level,

Spindle. A part of the drawmg ﬁowces. ’

Stickings, . ‘Narrow veins of ore.

Stimmer. A piece of iron ufed to ram the powder with,

when a blat is intended.
Stemples, .Wood placed to go up and down thc mine in-
, ftead of fteps. )
Strings. Small veins of ore. .
Stope, A piece of mineral ground t6 be worked
Stopeing. Cutting mineral ground with a pick.

Stowces. Drawing ftowce, a fmall windlafs.

- tiong piac{d together, by which the poffeffion of

mines i3 marked———a pair. of flowces poffefs 2’

mear of grouady . :
Sump. A fhafjjor perpendicular bole undcn groynd
Swallews. Caverns or openings where the water lofes itfelf.

\ C ' T.

- Stowees. Pieces of wood of particular forms and conftzuc-. .
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T
Trogues. Wooden drains like troughs.
Troubles, . Faults or interruptions in the {tratum,

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

U

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

v

\

Vein. Any fubftance different from the rocfc, a rake vein
is perpendicular, a pipe nearly horizontal. ' . ‘
Vat. A wooden tub ufed to wath ore and mineral fub-
ftances. ' ’
. W

Walling.  When the rodds in the mine, are made with ftone,
it is called walling. The fides of the mine or gan-
. gart; is frequently called the wall.
Wafh-hole. Where the refufe is thrown, -+
Water-holes.  Places where the water ftands.
‘ ' Weighboard,
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Weighboard. . Clay interfe@ing the vein,
Wedge. An iron toal ta get ore, fplit racks, &e.

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

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

Windlafs. A well-known machine ufed to draw up ore.
See Stowces, by whi;:h name it is commonly
called, - ‘ '

Windlefs. A place in a mine where the air 'i: biad orthost,
it is then faid to be windlefs.

Y

f

Yokings. fiecu of weod afcertaining poflefian. Stowees..

THE END,

LONDON : PRINTRD BY W, PHILLIPA,
GRORGE YARD, LOMBARSD STRRERT.
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