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AN ESS4Y ON THE ORYCTOGRAPHY OF DERBYSHIRE, A PROVINCE OF

ENGLAND, BY THE CELEBRATED MINERALOGIST, M. FERBER. TRANS-
LATED FROM THE GERMAN.

Preface of M. Ferber.

MY chief object in publithing this work is to prefent to the public a feries of mine-
ralogical obfervations, which I have made on one of the moft interefting counties of
England.

My readers will, perhaps, cenfure me for not having quoted a great number of
Englifh authors, who have written before me on the natural hiftory of their country,
and for not having availed myfelf of feveral memoirs contained in the Philofophical
Tranfactions, which relate to the fubjeét on which I treat; but all thefe works, which
I had overlooked at London before I undertook the journey to Derbyfhire, afforded me
but feeble affiltance, and appeared in general of {uch little importance, that I thought
it would be rendering a fervice to naturalifts, only to prefcnt to them what I had mylelf
beheld and examined.

1 lie under great obligations to Mr. Whitehurft, watch maker, at Derby, to whom
Mr. Franklin was fo good as to addrefs me. This ingenious man, who, by anunex-
ampled afliduity, has obtained the moft accurate phyfical knowledge of his county, not
to mention the talents he poffefles as a mathematician, was of the greateft fervice to me.
Itis to his advice and inftruéion that I am indebted for a great number of faéts which
probably would have efcaped me, if he had not himfelf taken the trouble of direéting
my oblervations.

He alfo introduced me to Mr. Burdett*, a learned geographer, from whom I received
the molt exa¢t ideas relative to the pofition of the places I intended to vifit, and every
information I could wifh concerning the natural geography of Derbyfhire.

I frankly confefs, that without the affiftance of thefe two perfons, I fhould frequently
have been at a lofs to account for a great number of phoenomena which were new to
me. I was not aware, till then, that homogeneous mountains, and all the ftratified
mountains which I had examined, the internal ftru&ure of which I was perfedtly ac-
quainted with from the infpeftion of the mines, did not afford any example fimilar to
what I, for the firlt time, faw in Derbyfhire. '

The great diverfity of the beds, and their difpofition often capricious, which I had
not obierved in any country, very frequently perplexed me, and I am convinced that
the moft {kilful mineralogifts will experience the fame fenfations. P :

The furface of Derbythire is not lefs affeted by this fingular organization of the
foil ; the Peak, the moft elevated part of this county, affords fome picturelque views
of great beauty ; many authors have fpoken of them in terms of admiration ; and well
executed engravings have been given by feveral Englith artits.

Lif} of the principal Works which treat of the Natural Hiftory of England. '

THE Natural Hiftory of Lancafhire, Chefhire, and the Peak of Derbyfhire, by
Charles Leigh. Oxford, 1700, folio.

_* Among other excellent maps, Mr. Burdett has publifh+d a map of D‘crb','ﬂ:fr:*, entitled, “ Survey of
Derbythire,” 3 fheets, 1762—67.

VoL, 11, 30 New




66 FERBER'S ESSAY ON THE ORYCTOGRAPHY OF DERIZYSHIRE.
4

New Defcription of England and Wales, with the adjacent Iflands, &ec. by H emann
Moll, folio, plates. London, 1735s .

A Tour through Great Britain, by 2a Gentleman, sth editon, 4 vols. London,
1753, 8vo.

Geographia Magne Britannie, or correct Maps of all the Counties in England, Scot-

land, and Wales ; and of the feveral Iflands. London, 1748, &vo.

A View of England, Scotland, and Wales, &c. London, 1769, 8vo.

A Defcription of England and Wales. London, 1769, 8vo.

Lngland iluftrated, or a Compendium of the Natural Hiltery, Geography, &c. of
England and Wales. London, 1764, 4to.

England Difplayed, by a Society of Gentlemen, revifed by P. Ruffel, Efg. folio,
1769.

John Webfter, Metallographia Anglica, or an Hiftory of Metals, 4to. London,
1676. :

zj‘ir John Pettus 3 [edina Regales, or the Hiftory, Laws, and Places, and the chief
Mines and-Mineral Works in England, Wales, and Ireland. London, 1670, plates.

An Effay towards a Natural Hiltory of Cumberland and Weftmoreland, by Thomas
Robinfon. London, 1709, 8vo.

The Natural Hiftory of Cornwall, by W. Borlafe, folio, Oxford, 1758.

"The Natural Hiftory of Oxfordfhire, by Robert Plot. © Oxford, 1677, folic.

‘T'he Natural Hiftory of Staffordfhire, by Robert Plot. Oxford, 1679, folio.

“I'he Natural Hiftory of Northamptonthire, by Thomas Morton, 1752, folio.

The Natural Hiftory and Antiquities of Northumberland, and. of fo much of the
county of Durham as lies between the Tyne and the Tweed, by John Wallis. Lendons
1760, 2 vols. 4t0.

An Inquiry into the original State and Formation of the Earth, &c. by John White-
hurft. London, 1778.

ESSAY ON THE ORYCTOGRAPHY OF DERYSHIRE.
Natural Geography of the Country.

The furface of England is, in a great meafure, compofed of various beds of earth and
ftones, which rife in hills of very gentle acclivity, and every where cover the primitive
mountains. There are very few fammits of granite or fchiftus breaking through this
natural cruft of the earth, particularly in England, properly fo called.

The higheft mountains of primitive formation are feen in the northern parts of
Scotland ; but they will bear no comparifon with the lofty Alps of Swiflerland.

Every thing feems to indicate that the level country furrounding thefe mountains,
owes its origin to beds of earth depofited by the waters which formerly covered its fur=
face ; the marine fubftances, difcovered within thefe beds, clearly prove that the liquid,
capable of depofiting fuch confiderable bodies, can only have been the ocean itfelf.

Now if it were pofiible to lift up at once the various beds of which the level country
is compofed, in order to difcover the primitive mountains on which it refls, we (hould
foon behold the greateft part of England inundated by the fea, fince the primitive
mountains are in faét below its level ; this country would:then appear in its primitive
ftate, and the works in which nature has employed ages, would in a moment be an-
nihilated.

Let us, in other refpe@s, account for the formation of fecondary mountains in the
manner which beft fuits us, or date their exiftence from the creation of the world; let

6 us
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us avgue whether their various beds owe their exiftence to the inlenfible decreafe of the
fea, or to fucceflive depofitions ; we fhall always be compelled to acknowledge, that,
wherever we find a vaft extent of land difpofed in beds, it bas been effected by the wa-
ter which formerly covered the furface. Tranfient and local inundations may wafh
away portions of mountains, and convey them into the vallies; but fuch an operation
will never give rife to beds of fufficient extent to form the furface of a whole country.
The marine fubftances, which are almoftalways found in thefe beds, prefent no diffi-
culty to me; on the contrary, their prefence and flill more their pofition ferve to
ftremgthen my opinion.

According to ouridea of the precipitation of earthly particles contained in any liquid,
fuppofing the liquid always in a flate of perfeét repofe, beds produced by this means
thould affume a pofition perfectly horizontal, even when the foundation or the primitive
mountains, upon which thefe particles are depofited, are of an inclined and rugged
furface ; thebeds will only differ in bulk*.

In fact we fee many {tratified mountains, of which the various beds are perfeétly ho-
rizontal ; they commonly appear under the form of hills of little height, with rounded
fummits, and of tolerable extent : of this defcription are the mountains in great part
of Germany, Brabant, Flanderst, and thofe on the coaft of France oppofite to Englandj :
in the latter country, the mountains of Staffordfhire§, Oxfordihirel|, Yorkfhire¥,

* Nothing better explains this phenomenen than the operation of chemiftry called wafhing ; the veficl
ufed for this purpofe may gradually fwell ont, or terminate like a cone ; the carthly particles will always
be precipitated in equal beds, be the liquid in ever fo fmall a degree of reit,

4+ All the mountains I obferved in my journey from I-Io!iand to France, through Drabant and Flanders,
are merely hills, fuch as I have deferibed abeve.  ‘T'lfe envivons of Bruffells appear hilly 5 but thefe heighta
are only caleareous hills, or heaps of fand, which the waters have depofited 1n beds. Near Valenciennes
are coniiderable beds of pit-coal, refting on a black argillaceous {chiftus. In the country of Namur, the
fame fubftances are obferved; a bog iron.ore in beds is alfo worked there, In the emvirons of Parie the hills
are compofed of calcareous ftone, free-ltone, or gyplum. 5 .

{ From Paris to Amiens, I met nothing but hills of fand, and an argil of a bright yellow: heyond
Amicng, near Flixcourt, and thence to Calas, in the defiles between the hills, underneath the argil, which
is about four feet thick, there is obferved a calcareous earth, of a greyith colour and very friable, in beds
nearly horizontal.  Silex, in pieces of a kidney form, 7 found in great quantity in this earth ; their pofition
s likewile nearly horizontal; but a circum{tance that clearly proves this arrangement to be only ewing te
water, is that the large®t pieces of filex, and confequently the heavielt, are found in the lower beds, and
the leffer in the upper.  Moft of themare round, fome of an oval form ; they have all a whitifh cruft, which
is another proof that they had not their origin in the place where they are aGtually found. Itis, however,
a fad, that, at a very great depth helow this friable carth, a calcareous ftone is often found, compadt, of
tolerable hardnels, and frequently challe, full of filex in kidm:_y-furm pieces, which, according to every ap-
pearance, have had their origin in the chalk idlelf. Having croffed the channel, on the whole coaft
of England, and fiom Dover o London, [ obferved the fame organization in the beds.

§ Staffordfhire is remarkable for confiderable beds, which are either calcareous or argillaceous; they are
full of petrifatlions, among which the enfamolithus paradosus, "‘;hl“:h is fuund_nu:ﬂ D u.‘]’c}" 1s worthy of
obfervation. This connty alfo pofieles valuable coal mines, “I'he copper mines of Eéton belong to the
duke of Devonthire. At Utchelter, or Utexeter, thers are forges which deferve attention.

I In Oxfordfhire the vegetable earth, which is very arg‘||]:'.m:uus‘, refts on a bed of C?!curr‘m'r.s rnrt!‘l, of
a grey or white colour, which contains a great quantity of filex in k‘.-dncy-fu.rm' pieces, difpofed in horizon-
tal beds. 1n proportion to 1he C.EL"TI‘.h, this earth 'Iu'{"._::'.n‘:m' more folid, and is infenfibly l:h-'a_ngud into whire
chalk : befides petrified fhells, which Hrf'lu'rL‘ !'LJLrl.nl in great number, '1 have obferved prickles of the fea
hedge-hog, and pieces of the flenll of this worm.  The chalk moataj s of Gr.:t'-'?!uud_. in the county of
Kent, have the fame conformation with refpect ta their heds as thole of Oxfordfhire ; but to the prefae
time we are 1.11:‘.!(".[“9.[{11-.::1 with the r111>{111115ﬁ. {’31'\"“!:’; i!lfm_hﬂ' bale.

« The metallic veins of Yerkfhire, which are rich in ‘icE'.\'l and copper, are met with in calcareous
flone, black argillaceous fchiftus, or in free-ftone, (greet) “']”"!’_f‘-"-‘“ss in this part to be compoled of fmall
grains of quartz ; the veins running through free-floneare the rictiett,

30 2 the
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the duchies of Cumberland, and Northumberland*, conftantly prefent the fame
torni.

But if, in many ftratified mountans, we find the beds to have an inclined or oblique
pofition, if we obferve ruptures in the different banks, or confiderable derangements
1 the interior of thefe mountains, we muft naturally attribute it to pofterior cataftrophes,
among which muft be reckoned the gaps or clefts to which the beds, left uncovered
by the retreat of the waters, and drying up, were expofed ; earthquakes, partial inun-
dations, changes in the courfe of rivers, which, hollowing out new channels in the
lower beds, naturally occafioned the upper ones to fink in.

In Derbyfhire the pofition of the beds is feldom horizontal ; they mnearly all lofe
themfelves obliquely, and fcarcely ever preferve the fame diretion. There are fome
parts where a portion of the beds has preferved its original pofition, while the other
part is funk in the valley. The beds ‘which remain firm, and which appear to have
been feparated by a violent convulfion, are not unlike fteep rocks; fo that the elevated
part of Derbyfhire, which is called the Peak, may appear to an obferver of little kill,
rather as a country of granitic mountains, than a country of fecondary formation. Not-
withftanding, upon a clofer examination of the beds which compofe thefe mountains, We
fhall eafily difcover that their primitive pofition was horizontal, and that it is to pofterior
derangements alone that they owe their prefent figure.

From the city of Derby northwards, towards Lancafhire and Yorkfhire, the land
gradually rifes, and forms the upper part of the country, called the Peakf, where tae
winters are longer and more fevere than in the plain. Following thefe apparent moun-
tains on the Peak, we may eafily perceive that they anciently formed a continual chain,
which has fince been broken off in feveral places ; this obfervation will become more
evident on defcending into the ravines, where we find all the beds uncovered, and we
fhall be ftruck with the perfe& analogy between the beds which are funk down, and
thofe which are elevated. The Derwent, one of the moft rapid rivers of Euogland,
together with the fea, has moft probably contributed to the revolutions which this
country has anciently undergone, and of which hiftory does not afford the flightelt
trace. ~ We are therefore compelled to have recourfe to hypothefes, which might be
formed on this fubjeét, the more fo as the prefent {tate of the country will afford {uf-
ficent to fatisfy the curiofity of the obferver.

The fuperior beds, in nearly the whole of England, are calcareous, and this fub-
flance is found under different modifications ; it is found in the form of earth or ftone;
its variations are infinite, both in refpet of colour and fize, and the manner in which
it is found blended with other fubftances.

In order to form a clear and accurate idea of the beds of Dierbyfhire, it is neceilary
to divide them into two clafles, a divifion which nature herfelf {feems to have eftab-
lithed.

# Tn the duchies of Cumberland and Northumberland, the hills are formed by beds of free-ftone, black
fchiftus, ard lime-fone, which is alfo in this part the deepeft bed. The copper mines of Cumberland are
yemarkable for native dentritical copper, whicn is fometimes found. This country alfo poffeffes iron miness
the mineral is found under the form of argillaccous ore.

The Peak is confidered by the people of the country as a miraculons objed, and many authors have
fpoken of feven wonders belonging to this mountain 3 the celebrated Hobbes has deferibed them in the fol-
lowing verfe ;

Ades, mons, Barathrum, binus fons, anirague bina.

A very accurate defcription of the Peak may be found in the following werk ; @ Teur threugh Great Bri-
Jain, vols il p. g8, &c. :

7 The
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The firlt clafs comprehends the beds which are commeon to the whole country, and
which might be called ancient or univerfal beds : they are found every where in the fame
order, with the exception of fome of the fuperior beds, which have undergone a flight
alteration.

The fecond clafs comprehends the accidental beds, that is to fay, the beds which
are always found above the ancient beds, and which are confequently of polterior for-
mation : they differ in nearly all the provinces. The ancient beds are found in the
following order :

1. Freeftone* (greet or grit). Itsthicknefs is fubje to great variation. Itis com-
monly white or reddith, of a clofe grain, and tolerably hard ; fmall grains of quartz
are obferved in it, which appear to be cemented by an argillaceous fubftance. This
{tone is employed in the making of highways, and for grind-itones. I oblerved, in
the high road between Wirk{worth and Crumford Moor, in a heap of this free-ftone,,
groups of vitreous {par, in fmall cubes, ina matrix, which I conceive to be a gypfeous
indurated earth ; this [par probably came there by accident, perhaps from one of the
neighbouring lead-mines ; for the free-ftone did not appear to contain any extraneous
fubftance.

2. Black argillaceous fchiltus or flatet, (/bale). Its thicknels is from 140 to 150
yards, meafured in the mine of Yateftoop near Winfter. They could not inform me
whether this fchiftus contained petrifations or impreflions of plants, although it per-
fely refembled that which covers the pit-coal throughout Derbyfhire, and which
abounds with them. The miners call this fchifltus by different names, according to
the difficulty they find in working it; they term it Jbaley bard-beds, penny-fhale, and
black-beds. ~In the midit of this fchiftus, there are fometimes found confiderable frag-
ments of lime-ftone, black, and of a fetid fmell, which is commonly beneath the fchil-
tus: I verified this oblervation near Wenfley, in the environs of Winfter, where the
high road is cut through this {chiftus, and where all the beds are uncovered.

3. Firlt caleareous bed (the firft lime-flone). Its thicknefs is from 35 to go yards.
In the environs of Afhford this [tone is of great hardnefs, and does not contain any pe-
trifaction ; it is ufed as black marble. The foftelt parts of this [tone, particularly thofe
expofed to the air, exhale a dilagreeable finell when rubbed, and confequently are a
true flink-ftone. 1 faw the fame {tone worked between Snitterton and Winfter, which
contained no petrifadtions, although it commonly abounds with them, particularly in
bivalves{. Near Wenfley, the common filex is found in kidney-form pieces, and in littla
fragments about two inches thick, as alfo at Afhford, where thefe fragments are of a

* Mr. Whitehurft calls it millflore-grit : aceording to this author, the thicknels of the bank is 120
yards ; he fays that it is compofed of rounded grains of quaitz, and {mall fragments of the fame [ub-
ftance, where the irregularities of the fradlure are ftill very vifible. §ee Inquiry into the original State
and Formation of the Earth, &c: by John Whitehurft. London, 1778, 4to. p.147. (Note of the French
tranflator.

+ Mr. Whitchurft calls it fhale, or fhiver, and'the ﬂliclfncfs of the bank, accortlfng to him, 18 120 yards
he confirms what M., Ferber fays concerning the impreflisns.of vegetables. “I'he fprings which rife in
this [chiftus are all of a ferruginous nature.  P. 148. (F. Tr.) L

1 Among the perrified bivalved fhells, which are found in great quantity in this bed, are obflerved many
anomias, the ﬂrigin&]s of which no where _'i"-"]“- in '-I'_'f-' feas furrounding Eu}\']am:l.

Near Afhford, Mr. Henry Watfon has difcovered in the fame ftone, an impreffion of a crocodile, ina good
ftate of prufc_n'atiom _ 3 : j
( Mr. Whitehurlt moreover tells us; that this ftone is often interfe€ted by very thinbeds of flate. P. 140,

F.Tr.)

more
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more confiderable bulk. It thould be obferved that the filex of Weniley, which 18
found in the midft of black lime-ftone, adheres ftrongly to it, while that obferved it
the chalk of Oxfordfhire and on the fea thore, hasno adhefion to this fubftance. The
filex which ferves for ftone-ware, of which there are feveral manufattures in Derbyfhire,
comes from the coaft of Norfolk.

4. Firft bed of toadftone (foadftone, dunjfione, blackfione in England, whinftone in
Scotland.) The name of toadftone has been given on account of its black coloury
{pecked with white*. This ftone, like thofe of the fame fpecies, which we fhall men-
tion hereafter, does not contain any ore, and throughout Derbyfhire cuts the veins of

ametalt : the bafe is argillaceous, more or lefs indurated, for fome pieces appear to be
only an indurated argil, while others approach the jafper in hardnefs. This ftone i8
overlpread with little grains or globules of calcareous fpar, the fize and form of which
vary ; fome are fo fmall, that to the naked eye they are loft in the black fubftance of
the ftone itfelf; fome are as large as a pea, and even as a bean. I have aflayed this
{tone with acids, which diffolved with ebullition, the parts of calcareous fpar, without
altering the fubftance of the ftone itfelf, which after the affay was of fufficient hardnels
to fcratch glafs, aithough being ftruck with a fteel, only emitted fome faint {parks.
The {ubftance of this ftone, being {tripped of all its calcareous parts, appeared to me
refradtory before the blow-pipe ; with the affiftance of falt of tartar, I converted it into
a blackifh fcoria ; which feems to indicate a filiceous principle, though it does not
pofiefs the hardnefs of filiceous ftones].

The thicknefs of the firft bed of this ftone is commonly from 14 to 16 yards; but
what proves the great variation in the thicknefs of thefe beds is, that in Blackhillocks
a very confiderable mine near Tidefwall, a well has been dug of 160 yards in depth,
in this ftone, without pafling through it. In the fame mine, about 8oo fathoms in the
principal well, towards the f{outh, the thicknefs of the toad/Zone has been found to be
of 40 yards, and towards the north, about 300 fathoms from the fame place, it was

-only three yards.

5. The fecond calcareous bed (the fecond or the grey lime ftone). Tts thicknefs is
33 fathoms; there are two kinds, the one foft, which being rubbed, yields a fetid
{mell ; it is ufed for the moft part to make lime; the other harder, which is ufed for

* M. Jars fays becaufe it is pretended that living toads have often been found in it. Voyage Metall.
tom. L p. 546.

1 M. Fanjas de St. Fond, who has jult publifhed an excellent work on trapp, has proved that certain
fpecies of road-flone contained metallic veins ; as the fpecies cited by M. Faujas is known under the name
of cai-dirt at Caftleton, and as he has been in the mine himfclf, there remains no doubt whatever of the
fatt. (F.Tr.) Thisisa miltake, for cat-dirt is not toad-flone, being on the contrary a foft blue lime=
itone, impregnated with fulphur, as the very name cat-dirt (merde du chat) muft imply to an Englih
reatieranas .

I Mr. Whitehurft gives us the following defcription of the toad-ftone:

¢ It is a blackith fubftance, very hard, and full of little cavities like metallic feorias, or thelava of ce-
land ; chemical analyfis proves that it poffefles the fame principles.  Many ef thele cavities n {par
(calcareous) 3 others are empty. It is not compofed of layers like many other {tones, but it alwaj
fents a folid and uniform mafs, which breaks in all diveétions, and which never cantains either ore, not
mineral or vegetable produétions. ‘T'he beds of toad-ftone are not met with every where, as the calca=
reous beds, and the variation in the thicknefs of the fame bank, clearly proveis origin to be vol=
canic.” =

Another reafon which induces Mr. Whiteburft to think that the toad-ftone is a voleanic produétions and
of a later formation than that of the calcareous beds, and others, is that the perpendicular clefts which arc
obferved in the calcareous beds, are flled with toad-ftone ; confequently the calcarcans beds exifted.perfedt-
iy formed and’cleft before the toad-ftone, (F. Tr.) :

vays pre
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many domeftic purpofes, like marble*. Thefe two varieties of {tone are full of all
kinds of petrifactions, befides a great number of madrepores, among which may be
diltinguithed the madrepora flexusfa of Linneus ; and there are found a great number
of cameas of a furprifing bulk. ~In feveral places I found this grey calcareous [tone
changed into grey filex, which contained handfome entrochites, larger, but in other
refpects fimilar to thofe feen at Cubach, in the duchy of Blanckenbourg.

6. Second bed of toadftonet; it perfeétly refembles the firlt ;. the thicknefs of the
bed is 46 yards. In the mine of Hubber dale,. this [tene had lolt its ordinary hard.
nefs to fuch a degree, that it perfectly refembled foft clay.

#. Third calcarecus bed]; it is grey and analogous to . the fecond ; the thicknefs of
the bed is 70 yards.

8. Third bed of toadftone ; it commonly refembles the firlt and fecond, and its
thicknefs is 22 yards. In the mine of Hubber-dale, this [tone was of the confiltence
of foft clay, of a greenifh colour; it was full of fmall pieces of black argil and calca-
reous fpar, in veins; it is here called channel.

9. Fourth calcareous bed /the fourth lime-ftone); it is grey like the preceding, and
is found at the greatelt depth. Its thicknefs is at prelent unknown, though in many
places attempts have been made to pafs through it: at Gorley-dale, Bacon-Rake,
Maffon, and Middleton, in the environs of Wirkf{worth, it has been pierced to 40
fathoms without finding the bottom.

The different beds of limeftone and toad-ftone, which we have jult defcribed, are
often interfected by beds of argil, from one to four feet in thicknefs ; but as this argil
appears to be formed in the horizontal cracks or clefts of thefe {tones, it cannot be
placed in the rank of fubftances which form regular beds. The quantity of pyrites in
pieces of kidney-form, found in thefe argillaceous beds, has perhaps fome thare in the
heat obferved in all the fprings that rife there ; or elfe, do the calcareous beds contri-
bute towards it§ ?

Before proceeding to the defcription of the accidental beds, I.conceive it neceflary to
{peak of the veins which are found in the ancient beds..

The direftion of metallic veins in the ancient beds, is generally very regular in all .
the mines in Derbyfhire ; the falband of thefe veinsis diftinét ; -its thicknefs is from one
to feven ells. I found that the greater part of the veins proceed between the 8th and
oth hour, or according to the Englifh compafs between the r2th and 2d. They are
either perpendicular or inclined ; very few are horizontal. ILhere confirmed what I
have faid in the Memoirs on the Mineralogy of Bobemia, with refpect to the Veins of Metal,
that they were not met with in primitive mountains alone, but allo in fecondary moun-
tains, and that confequently the name of weined mountains: did not belong exclufively
to primitive mountains. It is effential to remark in this place, that the veins of Der-
Byfhire vary in almoft every bed. 1In a freeltone and argillaceous fchiftus, when thefe
two fubltances met together, the veins which commonly rife to the furface are con-
flantly without ore 3 the contrary is obferved in the four calcareous beds, which, under

# Mr. Whitehurlt obferves, what M. Ferber has perhaps forgotten, that the calcareous ftone which
compofes the beds of Derbyfhire is generally foliateds which {ufficiently indicates the manner in
which it has been formed. The thicknefs of the fecond bed, according to Mr Whitehurft, is 25 fa-
thoms. F. Tr

+ Mr, Whitehurft informs s that the toad-ftone of the fecond bed is more compadt than that of the firft,
and that there are no cavizies init. P. 15:. : :

+ The thicknefs of this bed, according to Mr. Whitchurlt, is 30 fathoms; this ffone containe fewer pe-
trifactions. than the former, and leems of a white colour, ¥, T,

§ Sce Ferber, Letters on Mineralogy, p- 187, of the German editions
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the fame circumftances, are almoft always extremely rich. The three beds of toad-
{tone*, though they always accompany limeftone, never contain ore; and as I have
remarked before, always cut the veins. The following is an example:: When a veint
has been worked in black calcareous ftone, the ore is loft fo foon as the toadftone 15
approached, and the fame vein does not re-appear till the whole bed of toadftone has
been cut through; the vein is again worked, and ifit prove of fufficient richnefs, It
is purfued, under the fame circumftances, to the fourth calcareous bed, which has ne-
ver yet been paffed through. This phenomenon is without doubt, one of the moft ex-
traordinary and fingular of its kind, and to account for it, is not lefs difficult. To en-
quire whether the three beds of toadtone exifted before the formation of the veins, 0F
to attempt to determine whether they have always preferved the fame folidity, wolﬁd
be engaging ourfelves in hypothefes which would lead to nothing; what I have fa}d
above, may be confirmed every day in the lead-mines of this country, My opinion 15,
that the toadftone has only choaked up the veins, which confequently have ramified,
and probably re-united in one of the lower beds ; this fuppofition will not appear ver-
turefome to perfons concerned with the working of mines ; for experience proves, that
veins which fork off, leaving their former direction, very often unite at a great depth{,_
and then refume their former courfe. Another fingularity with refpeé to beds OF
toadltone, which feems to contradi€t my opinion, is that this fingular fubftance divides
the different beds, fo that a gallery inundated in the firft bed, will not be of the lealt
prejudice to the works carried- on in the fecond ; and the labourers in a lower gallery
will be perfectly dry, while all the upper galleries are under water.

The accidental beds, or thofe found above the accidental beds, differ extremely
throughout Derbyfhire, and each diftri¢t prefents fome particularity. The following
«came under my obfervation :

1. Red marl refting on ftriated gypfum, in a quarry of Chellaltone, three leagues
from Derby.

2. A mine of argillaceous iron, that is, a ferruginous argil of a reddifh colour, more
or lefs indurated ; it is commonly found above the pit-coal. I faw fome at Stanfley,
in a coal-mine, which appeared under the form of a very weighty bluith argil, and
feemed to contain much iron; it is called iromffone. As far as I could learn, no ufe
is made of it ; and at the time I was in Derbyfhire, there was not one foundery, nor
even forge throughout the whole country. “What is there called iron-work, or iron-
mill, confifts of eftablithments, where, by means of cylindrical machines, bars of iron
are flattened, which are afterwards cut into very narrow fillets for the different manu-
fattures at Birmingham. Thefe e(tablifhments are at Derby, Chefterfield, Godnor,
Barton- fields, Newmills, Pleltly, Stavely, &c.

3. Manganefe in kidney-form pieces, in the clay above the pit-coal, in feveral
places.

4. Pit-coal. It is found in very great quantity in the flat country furrounding the
Peak, and is worked in feveral places. This coal is commonly found at a little depth
beneath the vegetable earth, which, in thefe parts, is rather marly; the roof 18 2
black argillaceous fchiftus, which in colour and compaétnefs much refembles the
fchiftus -which forms the fecond layer of the ancient beds, Yet, ona little examina-
tion of this fchiftus, we find that it differs materially from that of the ancient beds 3
foriitis always found above free-ftone which forms the firlt bed, and between the dit-

e s XE . ; g
= Ft 15 very {urprifing that fo fkilful a mineralogift as M.-Ferber fhould make no mention of the great
ze{emblance between toud-fone and trapp. F. I,
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ferent banks of coal ; and this pofition alone indicates a formation pofterior to that of
the ancient beds. Independent of this, it contains a great number of impreflions of
plants and other vegetables, while in the ancient beds none are ever difcovered. Moft
of thefe vegetables are of the clafs of ferns, and they have a great analogy with the
ferns of America, deferibed by father Plumier. The fame impreflions of vegetablas
are fometimes obferved in the marly beds which cover the coal in feveral places.

5. Foliated free-ftone, ( flate) of an extremely fine grain, and of a greyifh yellow
colour. I faw this flone worked in an open quarry near Matlock ; it is found in
large flags, whichare ufed to pave the interior of houfes, efpecially brew-houfes. I am
not quite certain whether this free-ftone belong to the accidental beds, or if it fhould
be regarded as a fimple variety of the free-ftone which forms the firft bank of the an-
cient beds, although it be of a finer and more compaét grain. I have the fame
doubts with refpect to a foft free-flone of a grey colour, which is found in beds of
little thicknefs above coal, in Derbyfhire, Staffordfhire, and at Newcaftle, and which
is there called free./fone or fand.jtone ; it is very probable that this ftone owes its origin
to particles which have been detached from the ancient free-ftone, and carried by the
waters to this place.

6. Rotten-fdone ; it is a kind of tripoli, full of calcareous particles ; it is of a brown
colour, of a very fine grain, and is particularly ufed for polithing tin, cryital, &c.; it
is always found above coal. In M. Davila’s catalogue, this fublftance is defcribed un-
der the name of ereta fufca.

2. Stuff-{tone, ftuff or tuff. This name has been given to a bank of calcareous
ftone of little thicknefs, and of very fine grain, though porous, which is found at the
furface, in the environs of Winfter. This (tone muit not be confounded with the ftufi-
{tone of Hubber-dale mine, which belongs to the ancient beds.

8. In the environs of Matlock-Bath, there is obferved a confiderable bed confifting
of vegetables incrufted with a calcareous matter, which has been depofited by the warm
{prings iffuing from the mountains. In fome places this fubftance 1s eight yards thick,
and of fufficient folidity for buildings, in which I have feen it employed, This bed
which daily increafes in thicknels, covers all the hills of black calcareous ftone, in the
environs of Matlock. In the interior of this bed, the moit beautiful incruftations are
found, as well as mamellated {talactites of a very handfome form ; Ihaveeven feen petri-
fied fhells, and lithophytes which were probably detached from one of the neighbouring
calcareous banks, and which confequently came there only by accident. T obferved
the fame productions in the channels formed by the water flowing from the mountain,
and in which it is often feen of the height of three feet ; the bed of thefe channels was
full of mamellated {lalactites in the form of cauliflowers. The het baths of Matlock
are much celebrated ; they alfo pofiefs the property of incruftrating whatever is expofed
to them.

Such is the order in which the ancient or univerfal beds, and thofe which I call ac-
cidental, appear in Derbyfhire. It remains for us to fix our attention upon the confe-
quences which have followed their finking obliquely, and the violent ruptures,
which is the more neceffary, as it is the only means of explaining a great number of
phenomena, which are peculiar to all countries, of which the m'g&nization is fimilar
to that of Derbythire, and fince we fhall thence be enabled.to conceive how the inferior

avers of certain beds, are fometimes found above, while the fuperior layers of the
fanie bed are obferved in the valliess  But as throughout Derbyfhire the beds are {feldom
hﬂrizUm;l], but nearly all lofe themfelves obliquely under ground, or termi-
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nate at the furface, there fhould naturally follow a very great variety in the ftones
found above the furface, particularly in a country of no confiderable extent.

In fome parts the oblique beds are covered by accidental beds, which increafes the
fpecies of ftones or earths found on the forface.  The effe of aviolent rupture is ob-
ferved near Matlock High Tor, where a portion of the beds is funk to a depth’ of more
than 4o yards; there is every appearance that the Derwent, which at prefent pafles
over the place where the rupture happened, was the caufe. This falling in has, how-
ever, produced a great advantage to the country, fince the valley which formerly was
frequently expofed to the inundations from the river, is now more elevated, and is be-
come a very fertile country. '

We can eafily imagine that the portion of the beds which remains regular, muft be
more elevated than that which is funk, as we may be convinced, by the calcareous
beds which are feen uncovered ; but without admitting of a rupture, the mere finking
may always occafion the fame phenomenon, if the place which ferves them for a bafe
affeCs a furface more or lefs unequal.

At the fummit of the mountain called the High Peak, the two firlt ancient beds,
that is, the reddifh free-ftone and the black fchiftus are altogether wanting, and on the
middle height the ancient beds are uncovered; but in the low part of this mountain, the
Lsw Peak, between Wirkefworth and Winfter, the free-ftone and fchiftus re-appear ok
confiderable thicknefs, and flill lower towards the town of Derby, they are obferved
at a confiderable depth, again covered by accidental beds. At Moneyafh there is no
sndication of the four firft ancient beds. The grey calcareous ftone, which in the
natural order, forms the fifth bed, there is near to the furface. In Hubber-dale mine,
which is a league and a half from Moneyath, the pitsare dug through grey calcareous
frone ; and the ore worked there, whichis principally lead, is only found in the third
calcareous bed. Near Afhford, a little town a league from Moneyath, and which
three hundred fathoms higher than the latter place, the firft calcarcous bed upon whic
the black fchiftus refts, is terminated at the furface.

Of the Natural Caves of the Peak.

THE calcareous covering of the Peak, which traverfes the greateft part of Derby-
fhire, contains a great number of caves of different fizes. Thefe caves, which are all
in the fecond calcareous bed, moft probably owe their origin to the filtration of water
from without, or to fubterranean fprings ; moft of them abound with calcareous {talac-
ites, of various forms and colours; their fize is alfo very different; thofe molk
efteemed are of a beautiful white, or have lively-coloured veins ; thefe latter are {treaked
with yellow, grey, and milk-colour : they are worked at Afhford, and I have {eent
vafes made of fome of the moft beautiful pieces.

There are many defcriptions of thefe caves, in which are fancied, in the different
forms which thefe (talactites have affumed, refemblances oftentimes ridiculous, with
human figures, or animals, of which perfons in many parts of Germany, efpecially
at the Hartz, in the celebrated grotto called Baumannfhobie, would have p::rmu-jed
me. Without farther notice of thefe wonderful defcriptions, 1 fhall content myfelf
with mentioning the moft remarkable caves of the Peak.

Poole’s Hole.—This cave is near Buxton, and is rich in ftaladlites ; it is faid to be
lsalf_an Englifh mile in length, and is traverfed by a rivalet, which makes a great
fUﬂ'l"li'lg.

The Creat Cawve of Caftleton, called the Devil's A—ein Englith.—The diameter of
this cave is computed at 150 feet. It is pretended that it comumunicates with F/d:n
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Hole, another cave, fix or eight leagues from Catflleton, which is nearly perpendicular,
and which, as it is faid, enlarges confiderably towards the bottom.

Hofen’s Hole and Burmforth Hole are two caves near Stony Middleton.

Lath-Kill Arfe.—This cave is obferved at the diftance of a league from Moneyafh, in
the valley of Lath Kill, at Moneyath Moor ; it is not far from the quarry of grey
narble, an appellation given to the grey lime-ftone forming part of the ancient beds.
Lhis cave is not fo large as that of Caftleton, yet, after heavy rain, there flows from it
fuch a prodigious quantity of water, that the whole valley of Lath Kill is often over-
flowed, :

Of the Hot and Intermitting Springs of the Peak.

THE Pcak abounds in hot fprings, which take their rife in the gaps of the moun-
tain ; moft of them are unknown, becaufe they are found in parts little frequented,
and remote from the hichroad. The moft remarkable are,

The Hot Baths of Matiock, on the fide of the calcareous hill. There are two; the
firlt is Matlock O.d Bath, of which the temperature is 68 degrees of Farenheit, and
Matlock New Bath, the temperature of which is one degree hotter : the water of both
thefe baths contains calcareous particles, which incruflt any objeéts expofed to the
water, as well as the parts over which it runs, as I obferved fpeaking of the accidental
beds. During the fine weather, the baths of Matlock are much frequented.

Quarn, or Quarnden.—A {mall place, known by its acidulated waters, which at-
tract many perfons to it in fummer.

Buxton has a warm bath, the fmoke iffuing from which feems to indicate a ftronger
depree of heat than it really pofleffes. Near the bath I obferved man y other chalybeate
Iprings, of which no ufe is made.

Tidefwell.—Here is one of thofe intermitting fprings, where the water only iffues by
intervals : when the bafon which receives all the water has nearly loft the third part by
the continual flowing out, which is done in ten minutes, the water is feen to flow again
from the oppofite fide with fo much force, that in five minutes the whole of the ba‘on
is filled. Some authors, without reafon, have imagined a fubterraneous comamuni-
cation between the refluent fource of Tidefwell and the fea, and would, by the effect
of the flux and reflux, account for this phenomenon. I am inclined to think, that in
the interior of the mountain there are great cavities, the air of which a&s on this
{pring.
Of the Quarries of Derbyfbire.

THE ftones ufed for the conftruction of buildings and high roads, are taken from the
calcareous beds ; fometimes the reddifh free-ftone is employed for the fame purpofe;
this depends upon the fituation and means of the proprietor. The houfes in general
are built of brick, and covered with flate. In many parts I faw the foliated free-ftone
employed, which is often obferved between beds of pit-coal, and which is particulary
ufed for the paving of magazines, cellars, and other fimilar conftruétions.

The manner by which grinding-{tones are here procured, appeared to me remarkable
enough : the fize is firft traced on one of the beds of free-ftone, and all the ftone
about it removed ; when the general form is obtained, feveral horizontal holes are
pierced, half a foot into the flone towards its bafe, according to the intended thick.
nefs ; dry pieces of wood are driven into thefe holes, and in a feiy days fwelled by
humidity, they caufe the ftone to fplit.

The quarries of lime-ftone employ a great number of workmen, particulnrly in the
environs of Buxton : grey and black calcareous ftone are indifferently ufed, principatly
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thofe pieces which are not handfome enough for ornament like marble. Lime made
from black calcareous ftone, containing a valt quantity of fhells, is here preferred to
that made from the grey.

The black marble obferved near Afhford, is procured from the firft calcareous bed,
of which it is only a variety ; it is diftinguifhed by a greater folidity, and a beautiful
black.. The grey marble, which is derived from the fecond caleareous bed, and the
quarry of whichis near Lath Kill-Dale, two leagues from Bakewell, contains a great
aumber of entrochites 3 it fometimes has red veins, which gives it a pretty appearance.
Thefe marbles are worked in confiderable quantities in the mills eftablifhed near Afh-
ford, where, by the means of water, the marbleis fawed and polifhed. Near the fame
place I faw a manufaftory where the beautiful fluor fpar, of the colour of the amethylt,
was worked. It is found in almoft every lead mine, and the largelt and handfomelt
pieces are ufed to make vafes, I have feen the ftaladtites which I mentioned above,
ufed for the fame purpofe, which employs a great number of workmen in the towns of
Derby, Winfter, Matlock, &c.

At Chellaftone, about three miles from Dexby, I obferved a quarry of plafter of Paris.
The furface of the fields near this quarry, was covered with a greyifh argil, full of frag-
ments of a fetid ftone, and a ferruginous oker in indurated pieces of a kidney-form. Below
this argil there was a bed of reddifh marl, three yards thick, the beds of which neareft
to the furface were friable, and ferved for manure ; but the remainder only prefented
a marly ftone of tolerable hardnefs, of which no ufe was made. Under the marl was
a bank of plafter ftone, nearly horizontal, eight ells in thicknefs. In feveral places,
this ftone was tolerably hard, and refemleled a white tranfparent alabafter, which took.
a very fine polifh : fome pieces were fpotted with red, and traverfed by marly veins,
from the fuperior bank ; the remainder of the bank was a firiated gypfum, which is par-
ticularly ufed for moulds in feveral porcelain manufactories.

Derbyfhire abounds with coal, which is every where worked. The mine of Alferton
is the moft remarkable; it is furnifhed with a good fteam engine, to carry off the fub-
terraneous water ; this mine is ten leagues from Afhford : that of Stanfby and Simon-
field, had two fteam engines; one was of the ordinary form and conftruttion; the other
the invention of Mr. Barber, the proprietor of the mine, differed a little*. The pits
to defcend into this mine are perfeétly round, and wholly built of brick ; they are
defcended by means of a fmall cafk, in which the perfon fupports himfell upright, or
elfe feated on the chain. I obferved in this mine four layers of coal not interfected
with flate, as were nearly all the others, but with very thick beds of indurated argil ; this
fubftance was varioufly coloured, and often foliated ; what is here called iron-ftone, is
only an argil of a dark brown, very heavy, and feems to contain much iron. Thetwo
upper layers of coal at Stanfby are not worked, becaufe it is generally believed here,
that they are of inferior quality to thofe found at a greater depth.

The mine of Stan{by is one of the deepeft that are known, and Ifound the depth to
be g5 yards; the lower beds of coal were only four fect thick, and all the gaps were

# The fleam engine of Mr. Barber, differs principally from others, by the fleam alling horizontallys
while in the othersit only aés vertically ; it is the fame with refpec to the cold water which is introduced
into the boiler by the fide. Almolft every coal mine in England is provided with oneor two fteam enginess
and every proprictor has attempted fome improvement, The Didtionary of Aris and Sciences, fol. Lonuo
1763, may be confulted on this fubje&, in which the moft ordinary fteam engines are well repre
fented.

Steam engines are certainly of great utility in a country where coal is abundant 5 but in countrizs want=
ing this combuflible, and where wood muft fupply its place, as1 have obferved at Schemniz, in Hungarys
it generally becomes too expenfive,
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filled with pyrites; I was even affured that a confiderable heap of galena had been
found in the midft of this coal.

Near this mine I faw the method employed to reduce the coals to what is called
coak ; but as the method here followed is well enough known, and even well defcribed
in the Journals of the Arts and Trades, publifhed by the Royal Academy of Sciences,
I have confidered it fuperfluous to detail it.

Lead and calamine Mines, wwhich Iobferved in Derbyfbire, afeending the Peak.

_ Afbborn.—The mines of this little place, which is twelve miles from Derby, are of
no importance, and I did not vifit them.

Wirkeftwosrth.—A fmall town between Derby and Matlock Bath ; in this place are a
great number of lead mines extending as far as Matlock-Bath ; in all thefe mines the
flate has been cut through, to arrive at the veins of metal which interfect the firlt and
fecond calcareous bed ; the labour is performed in galleries which have been excavated in
this flone. In general at the furface there is found cellular calamine*, more or lels
ferruginous, of a brown or dark grey colour ; fometimes mixed with ferruginous oker.
At a greater depth the ore is found under the form of compaé galena, or bleyfebweif :
there is one inftance of calamine having been worked, at the depth of 6o yards; for
thefe two minerals are never found in the fame vein. The ordinary gangart in the
mines of Wirkefworth is the calcareous fpar, and the different fpecies of calamine found
there, contain calcareous particles; hence arifes the effervelcence which they make
with acids. Near Wirkelworth is a mill for the purpofe of refining calamine, for the
brafs manufactures of Birmingham, where the greater part of the Derbyfhire calamine -
isufed. The ore of white lead is feldom found in this mine. The mineral is extracted
hiere as in othercountries, by the means of a machine with horfes, the conftruction of
which we fhall hereafter give.

Middleton or Manny Middleton.—At a little diftance from Wirkefworth, in a vein
of this mine, fome hepatic copper has lately been difcovered, containing calcareous par-
ticles ; this mineral is covered with malachid in little ftars.

Maffin.~Near Wirkefworth, in a lead-mine, called Bacon-Rake, the miners have
actually worked into the fourth calcareous bed, and have already penetrated to the depth
of 30 tathoms.

Crumford.—A fmall town in the neighbourhood of Wirkefworth : its lead mines
are of little importance ; butits jurifdiction (Wapentake ) extends over all the preceding
iRes,

Matloeh.—This place poffefles many lead-mines; the moft confiderable are Hag-mine,
near Matlock New-Bath, and Old Dimple-mine, near Matlock Old-Bath. The mines
of Lady-gate and High Tor Rake, prefent nothing remarkable.

I defcended into Hag-mine by a pit which refts on the callery which has been exca-
vated in the fecond calcareous bed, to the depth of 150 yards. The principal vein,
the dire@ion of which, according to the Englith compals is between the eighth and
ninth hour, varies very little from the weft to the caft ; it is about two feet thick, but .
it often ramifies, which renders its working rather difficult. The water is drawn off
by a very fimple pump, which conveys it to the gallery, whence it is carried off by

® M. Jars faye, that the belt calamine of Wirkelworth is full of little cavitics, refembling thofe of 2
bec.hive.~T. Tr. '
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channels to the Derwent. In all the mines in the environs of Matlock, the firft calca-
reous bed and toadftone are conltantly obferved ; the atual labour is performed in the
fecond calcareous bed: the gangarts which accompany the mineral of the principal
vein of Hag-mine, are as follow :

1. White calcareous fpar, tran{parent, with rhomboidal frafture.

2. White calcareous fpar, tranfparent, in hexaedral cryftals, or boar’s-tooth.
{ Dog-tooth Jpar.) 4

3. Compatt calcareous fpar, of a milky white, of little or no tranfparency, This
fpar is the ordinary gangant of the lead mines.

4. Calcareous fala&tites (Water Jerl, Dropfione) of a milky white, or with yellowiih
(treaks; found in nearly all the galleries, commonly attached to the roof, but of
little thicknefs, :

5. White fluor fpar, cryftallized in tranfparent cubes, fometimes with a :,*c'ilm-.-'iih
{urtace.

6. Fluor fpar, of the colour of amethyft, in compal fragments, or cryftallized
in cubes, in a gipfeous earth. Many of thefe cubes are hollow, and open at
T.C}P.

7. Caulk, which is alfo called cal?, cawk, kewel, keble, &c. It is a kind of gipfeous
earth, very white, heavy, extremely fine grain, and as cafily cut as chalk; this earth
is one of the moft common gangarts in the mines of Derbyfhire: in Hag-mine it 15
commonly found in fmali groups compofed of fpherical leaves, like the heavy fpar of
“[fchopau, in Saxony, and the furface of which is mamellated ; it is ufed in the manu-
factures of brafs at Birmingham, where, probably, it ferves for moulds; it is alfo
pretended that cau/k renders the regulas of antimony more ductile, and of a clofer
graln.

8. Compaét galena in tolerably large pieces, fometimes found in caulk or white cal-
careous {par.

9. Polyedronal galena, often refembling fmall buttons.

10. O&taedronal galena ; this {pecies is uncommon.

11. Compaét galena. (Bleyfbweif by the Germans), fcel ere by the Englifh.

12. Blende, in the form of buttons.

The pit by which I defcended into Old Dimple mine, and which joined the vein, was
15 fathoms in depth: the direction of the vein was almoft perpendicular, and pro-
ceeded between noon and the firft hour; it branched forth two narrow veins, The
miners work in the fecond calcareous bed, as in Hag-mine, and the fuperior beds were
exallly the fame. The following are the gangarts of this mine:

1. Milk-white calcareous fpar.

2. Tranfparent calcareous fpar in cubes.

3. ‘Calcareous boar’s tooth fpar, in hexaedronal cryftals, hollow, in confiderable
Froups.

4. Calcareous ftalattites.

5. White fluor {par, in cubes, covered with pyrites.

6. Caulk.

~. Pyrites upon fluor, or enclofed in galena.

8. Ferruginous oker, of a brown colour, containing lead and calamine.

9. Black-blende, compadt, and in buttons on groups of fpar. This blende was
formerly employed for the manufatture of brafs at Briftol; but fince calamine has
been found fo abundant in nearly dll the mines, itis {carcely ever ufed.

10. Compaé galena, in picces of a tolerable fize.

Snitterfens
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Suitterton.—The lead mines in the neighbourhood of this fmall town, are found'in the
firlt calcareous bed.

Afbover.— Gregory-mine is the moft remarkable ; it contains compaét galena, accom-
panicd with bley/bweif on caleareous fpar, and a fingular cryftallization of pyrites in very
thin plates, notched on the edges like a cock’s comb.

Wen/ley.— The mines of this place are under the jurifdiction of Winfter.

Winfter.—Seven miles from Wirkefworth. The thicknefs of the ancient beds af this.
place, was as follows:

1. Free-ftone. ‘The thicknefs is variable; fometimes it is found covered with &
calcareous lone of a yellowifh grey, which is here called Stuff-/lone, &c.

4. Slate - - 74 fathoms,
3. Firlt calcareous bed - 17
4. Firft toadltone - 17
5. Second calcareous bed - 18
6. Second toadftone - 24
#. Third calcareous bed - 40
8. Third road{tone - 10

9. Fourth calcareous bed

S]] 200 f .
Thicknefs unknown. oo fathoms

Moft of the mines of Winfter were overflowed when I vifited them ; thofe which me-
rit fome attention, are,

Yateftoop or Tateftock -+ the palleries of this mine are in the firft calcareous bed ; the
thicknefs of. the flate refting on this bed, was about 140 yards In all the gal-
leries 1 obferved the white calcareous fpar to be the moft common gangart.

Placket and Plato. Thefe two mines are in the fecond calcareous bed ; in the latter
I oblerved, within the vein, a kind of heavy fpar, of a white colour, fometimes reddifh,
enclofed in caulk ; it appears that the caulk owes its exiftence to the decompofition of
this fame fpar. It was thought for fome time, that this fpar contained lead ; but the
affay I made with the blow-pipe did not give the lealt indication.

Portawsy or Portaway. The principal vein of this mine is found in the fecond calca-
reous bed’; its direction is very inclined, and is, therefore, according to the language
of the Englifh miners, at pipe, or pipe-work. In this vein I found a vigreous lead ore,
white, a little tranfparent, cryftallized in fmall prifms ; thefe little cryitals had the tafte
of falt of lead, they effervefced with nitrous acid, and by the affiltance of the blow-pipe,
were reéduced to lead glals. ‘

Mill-clofe. 'S his mine has nothing very remarkable; a fmall piece of lead In caw/k was
given me here, faid to be native lead. _ = e

Eltont.—In the mine of Lordfwood-Dome, green lead, in {mall prifinatic cryltals, was
formerly found, accompanicd with a whitith earth ; the lead cryflals, as well as the
earth, which feems to contain a [inall portion of this metal, were eafily reduced to
glafs,

Bakewell.— Poflefles feveral lead mines.

Afbford.—~The mines of Afhford prefent nothing remarkable.

Moneyafh.—L vifited the two tollowing mines ; Lathgill-Dale mine.. Among feveral
fpecies ot galena, 1 remarked one which was in polyedron, with a bright luftre, on
pyrites, accompanied with a brovn biende in buttons, and a white earthy lead ore;

thefe fubftances were eafily vitrified by the blow-pipe,
Hubberdale
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Elubberdale mine, a mile and ahalf from Adoneyafh, near Bakewell ; this mine is 43
fathoms deep. The firft calcareous bed is here v.lw]T)r wanting, as well as the firft bed
of toadftone, which is replaced by a bed oi argil. The fecond calcarcous bed, or the
grey calcareous flone, whichis found immediziely under this clay, in this part is hul of
i -_n!n and petrified entrochites. The principal pit of Hubber.d ale-mine 15 cut through
this flone 3 it is often croffed by veins of calcareous fpar, which are much inclined : i
t| e place of the fecond bed of toaditone, I alfo found a bed of argil. Theveinwhich was
then worked is in the third calcareous bed ; it proceeds between the 12 and fecond hours
according to the Englith compafs ; and as the inclination i is very fmall, it is confeque ntly
at Pipez --or.{* In this mine 3 ﬂone, which was called Stuff-ftone, was given me ; but 1
found that it was only a varety of that which forms the third micamm:.. bed ; it was
foft and friable between the fm;;{rs. The fubfiance which here follows the third calca-

reous bed, and which in the natural order fhould be toadftone, is 0111} a bank of gre: nifh
argil, fpotted with white; it is called channel. This L..J. kk of argil has not h“‘l’l
pierced through, and the quality of the lower bed is therefore unknown. The gang:

accompanying this vein, are,

Yerruginous oker of a brown colour, often mixed with caulk or caleareous
earth.

Cellular iron ore, containing pyrites; this ore is of a dark brown, fometimes changed
into hc'mmite

White calcareous fp“l].

Pyrites in fmall quantity.

Caulk in {pheroidal phms containing different {ized }‘lf‘CfH of very compm]: g‘\ ena,
of 2 I\.;,.m} form : all thefe gangarts are dlfpn‘[m in thin layers or lamina, in the op-
pofite direction of the vein. When the galena is inclofed in fmall pieces by calcareous
par, or caulk, it is called troffcl-breaft.

Ba j.fm,.—ln Calver-mine I found galena or vitreous white fpar.

FI v.—The lead mines of this fmall place are of little importance.

Eyam.— Lady-wa/b is the name of one of the principal mines of this pLu_L ; the richeft
vein, the direétion of which is much inclined, proceeds in the firflt calcareous bed,
which is commonly covered with a flate of fnrrv fathoms thicknefs; calcareous fpar,
mare or lefs folid, and caulb, which is here caH*d keble, are the molt common gangarts.
The moil remar kable mineral of Lady-wa/b is galena with a fpecular furface (11 Kon
fides,) which is moft commonly found in very large pieces. This miner2l poffefies the
{ingular property of detaching itfelf ip sontaneoufly from the vein, particularly in places
where the vein begins to grow narrow ; the vi iolence with which this operation takes
place, is incredible ; it is often accompanied with a very great explofion, wl]ich ma2 ;
even be heard at a confiderable diftance from the mine, and is cr"na--*rw‘ to an carth-
quake ; the efiet it prm"_:u‘: on the fexffolding, which it not only h'Lx but alfo
breaks, 15 often mrul to the worknien; and it is r\ﬁh by ftregthening the principal tup=
porters, by the refule with which they fill the void fpage between E::zi: rock and the fup-
porters, that thev are enabled to 1“u'c it the total deftruétion of the galleries. 1 [aw
=.i1' praéifed in Hay: iille

, one of the galleries of Lady-wajh, whe n threatened \"I‘-l
tiis accident. T erm ers could not account for this terrible phenomenon 5 but I th i"h-
it may be attribuied to t’m air, which, being greatly comprefied, efpecia .H\ where tii

vein grows narrow, forc

¢ : 5 r
do “"5" vens, ‘-11:1‘- ":-_j.-r ar nine ;m 1£8 Jh.mlt from &Lh othe 1 hav ”L' m th
a bed of caulk of I

The xpL‘ cular L,e-L..a IS com :.s\.w found in

anite fo well . on "u, in umh ,ur.au, as to app ear a work of art. l:.-u .-.‘1.1.1_-‘*
in
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in order to remove tolerably large pieces of this galena, make ufe of a fharpiron, shich
they drive vertically into the bed of caulk, feparating the two halwes of the mineral j this
done, they all retire, for in a few minutes all the vein loofens itfelf with a great noife.
and the workmen would endanger their lives, were they not to fecure themfelves. I
was told that each explofion was preceded by a dull noife, like the found of a bell,
which ‘was heard in the galleries, "and which enabled the miners to retire in
fafety.

Tidefeoell.—This town is four miles from Buxton ; here I faw feveral {mall quartzofe
cryftals, which prefented two pyramids joining at the bafe, and whiclrhad been found in
one of the lead mines.

Bitxton.— Thirty-five miles from Derby, fome pits have been cut to the fecond cal-
careous bed ; the veins in great part are filled with white calcareous fpar, which con-
tains very little coarfe-grained galena. No machines are made ufe of to defcend into
thefe mines, but the workmen enter and retire by climbing. Fhe fmall cryftals known
in Engcland under the name of Buxton diamonds, which are ufed for feveral articles of
jewelry, are found detached i the environs of this town ; they are fmall quartzofe cryf-
tals, very clear, and often coloured with red.

Ca/?leton.—The mines of this little town are generally poor in ore, and employ conly
about 5o perfons. I obferved at the foot of Mam Torr*, a very {teep calcareous moun«
tain near Caftleton, fome galleries which diretly led to a vein which terminated neay-
ly at the furface. The gangart of the vein is calcareous fpar, of a milky colour; con-
taining very little coarfe grained galena. The chief produttions of the mines of Cal~
tleton, are different vitreous {pars, which are ufed for vales or other objells of ornament,
according to their fize and beauty of colour. The purple fpar is the moft common,
and by way of falband, accompanics the white vitreous fpar; in Fnglifh it is called Der-
by/bire blue John, blue-fione, Tobnflone. The labourers who work thefe fpars, dwell at
Derby, Winfter, Matlock, &c. in other parts of the county. All the pieces of work-
manthip are tranfported to Birmingham, where they are mounted in gilt copper, and
other metals. The largeft pieces of vitreous fpar found at Caltleton, are about a foot
in length ; artificial colours are fometimes applied to thefe {pars, to increafe the luftre
and varicty of the natural ones.

Oden-mine, near Cafbleton, is celebrated for the expiofions of the fpecular galena,
fometimes oblerved there, which are quite as dreadful as thofe of Lady-wath at
Eyam
Cyam,

Political and Economioal Confitution of the Mines of Derbyfhire,

AL the mines of Derby/(bire are fituated in the highelt part of the county, called the
Peak, whichis commonly divided into the High and Low Peak. Fach part is fubdi-
vided into fmall diftricts, known under the names of Liberties, Wapentakes, Manors,
which are called after the names of the towns they contain; for example, Winfler-
liberty, Afbford-manor, &c. The ordinances and' ftatutes of ull thefe liberties, relative
to the working of the mines, are every where the fame, with the-exception of fome
particular cuftoms, and the right which each diftri&t poflefies of choofing an infpe@or

* The earth am-l ftones which fall down, from this mountain, form, in {everal parts, {mall hma’ whish
daily increafe in fize, and are regarded by the common people as oue of the feven wonders of the
Peak,

Voi. II. 7Q of
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of the mines*. Thisinfpeftor, or direftor, who is called the Barmafier, or Deputy Bar-
i/t pends on the proprietor of the land in which the mine is, and {ome:
\ers of the mine, who may difmifs himat pleafure his only profit
emolument of his employment. The Barma/ter does not direét the la-
. but his principal occupation is to attend to the meafurement of the
old to the founders, and to exat the tribute which belongs to the lord
he alfo grants permiflion to perfons withing to work a mine, and iny fine
ttle difputes occafionally arifing among the miners, Every important fuit
by the tribunal of the mines, of which we fhall {peak hereafter.
In the High FPeak, the right of working mines, belongs exclufively to the king, and
the Barmajler, or direttor, is eletted, and confirmed thsﬁumdm1bythukM£3
farmers. All the mines of the Peak are befides infpefted by a direftor general (the
head Barmafter) who has allowances, but is equally dependant on the farmers of the
king, and the proprietors.

The director general alfo prefides in the grand council of mines,whichis here called the
Barmste court, and is generally compofed of the ffeward and 24 jurors; the latter, when
affembled, form what is called #he grand jury. In the royal mines the farmers are at
the fame time the jurors. The grand council of mines (#5¢ great Barmate court) al-
femble twice in the year, at Eafter and at Michaelmas ; the lefler council (conr? of trial)
alfo affembles every three weeks, and even oftener, if requifite.

The grand council poffefles abfolute jurifdiction over all things relating to the mines;
as, for example, difputes concerning boundaries, mifunderftandings between the pro-
prictors and others ; it judges according to a printed code, which is generally follow=
ed 3 but it can even in cafe of neceffity alter the laws. The king has a thirteenth of
all the mineral worked ; in the mines granted by conceflion, the fame benefit belongs
to the proprietor of theland. In exchange, the worker of the mines has the privilege
of cutting the neceffary wood from the neareft royal foreft, and employing, for his pur-
pofe, the neareflt water. According to an Englifh authorf, the king’s thirteenth, in
the diftriet of Wirkefworth alone, is valued at a thoufand pounds fterling annually.

Individuals are not permitted to work a vein on the land of another, without conlent
of the proprietor, excepting perfons immediately dependant on the king, or particularly
attached to him (the king’s liege people) 3 thefe have the hberty of working a vein
wherever they think proper, and they are only obliged to refpe houfes, gardens, and
erchards ; but their works muft be carried on within rule, and according to the laws of
the mines; in breach of thefe, the proprietor may choak up the work.™ See Jars, toi:
3, P 541, art. 16.

The proprietor of the land has always theright of the firlt market, in the fale of the
mineral, unlefs he has arranged otherwife with the worker ; but no fale can gake place
without the confent, and unlefs in the prefence of the Barmajfer, and his meafure muit
even be ufed ; at every fale he receives a recompenfe, depending on the liberality of the
vender.

The old and abandoned mines, as well as the newly difcovered veins, cannot be
worked without a grant from the Barmafter. To perfons wilhing to work the old of

3
S decidaed

# On thiz fobjet a work may be con fulted, entitled, The Miner’c Guide, or a complete Minery by .
Hariy, of .ﬂ'b._—ﬁ(f.f’, 1748, 8vo. and Jars, Foyage Metallurgique, tome, ili. p. 5353 the jurifprudence of the
mines of the covnty of Derby.

The relation between the ordinances of the mines of Derbyfhire, and thele of Saxony and Germanys
renders it probable that the ancient Saxons introduced the art of mining into England, F.Tr.

+ A Tour throug Great Britain, vol. ui. Londen, 1773, 8vo. p. 7

abans
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abandoned mines, ‘a certain portion (meafure of ground) is granted; 32 yards in the
High Peak, and 29 in the Low Peak ; thar is, half of the portion on each fide of the pit.
For a new vein, a double portion is allowed ; 58 yards for the Low Peak, and 64 for
the High Peak, according to the direction of the vein. ‘The proprietor of the land,
in like manner, receives a half meafure on each fide of the pit, for all the new veins :
the Barmafter alfo grants, to every worker of a mine, a place without it, neceflary for
wathing and feparating the ore, as well as for refufe, and a path to his work., ‘IThe
emoluments of the Barmafler are fixed at a dilh*, or about 70 pounds weight of ore,
which he always takes trom the firlt produce. In an old and abandonec mine, the
proprietor of the land receives nothing.

The portions granted by conceflion, are marked at the furface by holes, in which
a kind of wooden crofs is fixed, called fowes or croffes, ferving as a boundary. The
removal or alteration of this limit, is feverely punifhed ; and thofe who work the mines,
are bound to guard their prefervation ; in default of which, they forfeit their right of
grant.

The mines of Derbyfhire are worked by companies or focieties. The members of
thefe focieties are commonly wealthy people, who work feveral mines at once, and
divide the fharest at their will. The fuperintendance of thefe mines, is generally en-
trulted to an honeft and able perfen of the diftrict, who ats, at the fame time, in the
capacities of a geometrician, juror, and fecretary to the fociety ; and who alfo fells the
mineral. It may eafily be conceived, thata fingle man cannot beilow the neceffary
attention on fo many occupations; every thing is in confequence carried on with
negligence, and the working of the.minc‘s 1s in general fo little \\'Itl‘litl_ rile, that it is
only the extreme richnefs of th? mmeral. ‘..Vh]f:]'f can counterbalance the loffes of the
proprietors, arifing from an unikilful adminiftration.

The covenants with the workmen are renewed every fix weeks; at the fame period
the ore is fold to the founders, who then aflemble there in great numbers.

There are aftually three lead founderies in Derbyfhire, belonging to very wealthy
merchantsf. The lead is generally conveyed to London through Derby, or elfe, fent
to Hull in York{hire, whence it pafles to foreign countries. The ore is fold to the
founders at the rate of feven or eight poundrs fterling, the ton§ ; the melted lead is,
in fat, worth 15 guineas per 24 hundred weight.

The miners of Derbyfhire are, in general, robult and enterprifing people; they are
called, in Englifh, Peakrills; their falary is very fmall, asis that of all miners, when
the laborious and dangerous nature of their employment is confidered.

Working of the Mines of Derbyfbire, and the Machines employed.

THE mountains of Derb}:ﬁi_re pre!'.c-nt to the naturalift a great number of C}u'i SUs by
je€ts 3 but they are much 1t‘fsu'ltereﬂmfg to thofe who enly regard the working of the
mines, for, in general, this branch of indullry is in a deplorable condition]. The

* A difh is a mealure for the mineral, commonly weighing 6o or 70 pounds, more or lefs sccording to
its quality. ~See Fars, tom. 3. p. 539

4+ Thefe thares are called Kuxe in Gtrman.' £

1 Thenumber of founderies has increafed fince M. Ferber was there.  F. T,

§ The ton contains twenty hundred weirht, each hundred weight, a hundred and twelve pounds, Engr.
lith weight. g

| All-authors agree as to the bad adminiltration of the mines of England, and the defeQive-method of
working them ; we may read what Mr, Kirwan fays on this fubje@, in the preface to his Mineralogy.

32 number




484 YERBER'S ESSAY ON THE ORYCTOGRAPHY OF DERBYSHIRE:

number and richnefs of the veins ave, perhaps, the caufe of the want of that attentioll
which is fo much admired in theother enterprizes of that enlightened nation, and I am led
to think that the confiderable revenues, which the proprietors conftantly derive fromthele
mines, render them infenfible to further profit. Itis pretended, that it is for political
reafons that the eneral adminiftration of the mines is on fo bad a footing as we fee it.
My knowledge of the conititution of England is too limited to decide whether a better
arrangement would be dangerous; but | am well convineed, that this branch of indul-
ery will never arrive to a high degree of perfection, unlefs a fupreme council be efta-
blifhed over the mines, with unlimited power to reform all abufes. y
It is but a very few years fince the Englifh began to pay attention to the fludy f‘;
B .

mineralogy®, whils in molt other parts of natural hiftory, they have long poile!

learned men of verv great merit. [ think I may, with fome reafon, fay that mine-
ralogy n England is ftill in its cradle, and it is not long fince the Cornmih miners
threw away the biznwuth with the refufe, as a fubftance perfe@tly ufelefs; and they
would have remained in the fame error, had it not been for Dr. Schlofler of Amfier-
damt. What I am about to relate of the internal conflruétion of the mines and foun-
deries, will qualify my readers to judge of the reft.

Inalmoft every part of Derbyfhire, the veins are fufticiently rich, and the rock fo
folid, that they are- relieved from the expence of fcaffolding; but it will appear fur-
priling to learn, that even fteps and ladders are neglected. Every overleer direts the
labour of the mines according to his ability ; and as economy. is fought as much as
poflible, the timber of the mines is every where in fo bad a condition, and the pits [0
i1 conftruéted, that it is impoflible to form an idea of it. In a great number of the
mines, the labourers afcend and defcend, by climbing on bad fteps at the vifk of their
lives. In fome pits near Winfter, fteps are managed in the four corners of the pits
without order, and too diftant from cach other; in others, the pieces of wood ferving
for the ladder-fteps are fo badly faflened, or fo near the fide of the pit, that the foot
cannot be fixed 3 in fine, I have feen floping fteps and almott rotten, which is certainly
a proof of extreme negligence. Conceive the danger of defcending a pit more than
10 fathoms in depth, and perpendicular, like that of Hubber-dale, on fteps of fuch
little folidity !

Fire was formerly ufed in the working of the mines, as appears from the ordinan-
ces 1 at prefent pick-maws and boring-maws alone are ufed ; fometimes gunpowder is
employed.

" Le miners work by the day, or according to a certain rate. The day is of fix
hours 3 ! ut thofe who work at a certain rate, can only be difcharged at the end of
every fix weeks; they receive three, four, and five pounds fterling the fathom, ac-
cording to the quality of the rock, but they are obliged to furnifh the powder them-
felves, and to cleanfe the ore.

‘| he feparation of the ore is performed without the mine, by ineans of a large ham-
mer or bucker'; women and children are gc-n:*r:ul-')- cuployed for this purpnﬂ:.

“The mineral is extractcd by means of a windlals, and by machines with horfes: in
mines of great depih, toe latter are generally eftablithed in an elevated place without any

* T am will acquainted with the wimka ot Woodward, Hill
'd an 3
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covering, furrounded with a little wall. Onef the beft machines of this kind, was
that of Hubber-dale ; all the others I faw, were conftruéted on nearly the fame model,
except that they were too maffy, and the circle was of too large a diameter, and too
narrow : I have feen fome of thefe engines made with two bodrds nearly circular, on the
edges of which fome bad planks were nailed.

To carry off the water, hand pumps and water engines are generally ufed. Steam
engines are only employed in coal mines: it is true that in mines of little depth, thefe
machines are fufficient, and it would even be imprudent to eftablith more expenfive
ones ; but I believe that in general the ufe of thefe machines is continued here, becaufz
they have been once introduced, and that too little attention is paid to the improvements
thele works require,

Preparaiion of the Ore.

"THFT. mineral containing the lead is either compaét or inclofed. The compaét needs
no other preparation than to be broken, by means of a large hammer, into pieces of
a moderate fize. The ore enclofed by, or mixed with, other fubftances, requires to
be feparatéd from its gangart; in this labour,” which employs women and children,
there is fo little care, that a great part of the metal is thrown away with the
refufe. Stamping and wafhing® are not yet introduced, but a particular method is
employed to feparate the ore from the gangart and earthy particles, which is 2
very imperfe@ kind of wathing, and as defetive as the labours of thefe mines in
general,

I ead Founderies.

THREE principal founderies are reckoned in Perbyfhire, belonging to wealthy indi-
viduals: the ore melted here is purchafed from the mines in the environs, perfectly
cleanfed. The teft kiln is generally introduced throughout Derbyfhire and is perhaps the
beft invention of this country. This furnace has been deferibed, though very imperfect-
ly, by M. Jufti, in the third volume of his chemical works, and it is impoffible to
form a precife idea of it after fo bad a defcription ; that given by M. Jars (tor. ii. Voy-
ages Metallurgiques) is infinitely fuperior, and executed with the greateft care; the
plates accompanying the defeription of M. Jars leave nothing wanting on the fub-
jeét. :

As the methods purfued in the founderies of this country are alike, I fhall only
mention what 1 obferved at Wirkefworth, The ore is not broiled before being in-
troduced into the furnace, but a certain quantity of quick-lime is added. I cannot
applaud this method, becaufe it is evident, that great part of the metal is exhaufted
by the arfenical and fulphureous particles which volatilife it ; befides, the quick-lime
which is added, produces, with the fulphureous particles, a kind of hepar, which
diffolves the lead, and probably converts a very great proportion of this metal into litharge
or fcoria ; for this reafon it is neceflary here to melt their {coria a fecond time in a {fmall
blow furnace.

"Thoughin general the lead of Derbyfhire does not appearto contain much filver, it is
wreng not to have the matter alcertained by good affays; for nothing varies fo much as
the contents of ore.

* Ascording to the method followed in Germany and Hungary.
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Copper Founderies.

THE copper ore melted at Derby, two leagues from Simonfield, is worked at Efon-
- L] a“ - g . J', . 3 - ’ .. “
hill, in Staffordfhire®. There is nothing remarkable ‘in the procefs; the ore being
broiled, is melted in furnaces. Among the ores melted here, I obferved fome laminated
. ’ - . - -b , . - -
pyrites of cryftallized copper, fome in the form of buttons, others of a bright luftre,
upon a mamellated gypleous fpart.

Preparation of Calamine.

THE lead mines between Wirkefworth and Matlock Baih, afford the greate(t quan-
tity of calamine ; the colour is commonly white, yellowifh, or brown, of a cellular
or compa&t texture. The ore is firft reduced to pieces of a moderate fize by means
of a large hammer, then fifted, in order to feparate it from the ferruginous and other
extraneous bodies; it is afterwards broiled in a kind of fmelting furnace, at the top
of which is another little furnace, which ferves to dryit. The calamine being broiled s
taken to the mill, where by means of two horizontal ftones, it is reduced to a very fine
powder ; but as this preparation cannot take place without humidity from time to tms,
it is neceflary to dry it in the little furnace I have juft mentioned, Nearly the whole
of the calamine prepared here is tranlported in calks to Birmingham, where a very
great quantity is employed in‘the different brals manufactures.

In feveral lead mines there is found a calamine in powder, moft'commonly very
impure ; it generally “contains argil and much‘fand, which are feparated by wathing
in German chefts.  Another procefs formerly ufed in England, has been communi-
cated to me by M. Cramer, a celebrated German chemilt; this procefs confiits in
broiling by the fire of flame, in a finall furnace of calcination, the calamine which con-
tains lead ; by this means the lead is ‘melted, and the calamine becomes very friable.
The broiled calamine is then placed on planks, the pofition of which is a little
oblique, where children, with {mall boards faltened to the feet, crufh it by treading
on it. The water, which is conveyed over the whole furface of the calamine,
wafthes away the fineflt parts, which are received in little, boxes, but the: lead re-
mains on the planks, where it is retained by little borders fixed at the extre-
mities.

Formerly blende broiled was employed as .calamine,, particularly in the envi
rons of Briltol}, where are a great number of brafs manufattures. The blende ufed,
was' brown and ¢ompacts ‘but broiling was {uflicient to render it friable; this-was
performed in a fquare furnace with a corical chimney; in which the fulphur coatained in
the ore 'was fublimated ; the remainder was then reduced into very fine powder in @
common mill.

Manufaiture of  Mintum.

SEVER AL procefles are known'to make minium§, particularly that defcribed by M.
Jufti, in his Chemical Opulcula; but this author is miftaken when he fays, that in

* A more detailed'account of thele founderies 15 given by M. Jars.  See Poyager Metallurgiqmer, tom.

iii. ‘p. '75-

+ M. Forfter’s Catalogue, 1783, p. 2.

+ M. Jars has defcribed with his ulual accuracy the refults of his own experience relative to this {ub-

ject. Voyage Metallurgiques, iii, 106. . o
§ The belt work which las been given on the preparation of minium, is the German work of M. Nole

under the title, ﬂ,‘}rﬁama':}.rng on ,‘1-.'.!1.'.'.".:3'::-;'::1m'.'.', Nuremburg, 1779, &vo.
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England galenais employed for this purpofe ; 1 have beenina manufaéture of minium at
Wirkefworth, and I can affirm ‘that the pureft lead is there employed. The furnace
of Wirkefworth, to reduce the lead tominium, is very well defcribed by M. Jars;
the plate he has annexed to his defeription is 'very accurate, and enables the reader to
form a very exa idea of this operation, which has always been carefully concealed
from travellers.

At Wirkefworth there: are always two furnaces under the fame roof ; in each fur-
nace 2240 pounds of lead: are calcined, with the aid of : pit-coal,/and by ftirring the
melted lead continually' during 6 or 7 hours, while the firft calcination lafts. The
calx of the lead appears, after this firft operation, under the form of grey powder,
bordering in a very fmall degree on the yellowith. To give a red colour, this pow-
der is pounded by an horizontal mill-fione, moiftening it from time to tme; after the
whole mafs has been well pounded, and again diluted with a fufficient quantity of
water, it is pafled through a very fine fieve, in order to feparate all the grofs parti-
cles. This powder, well wathed and fifted, is a fecond time calcined in a furnace
perfeftly refembling the firlt, Minium fells, free of carriage to Hull, at the rate
of 16 pounds the ton, or 2240 pounds weight, The greateft part of the minium
Emn;ﬁa&ured here, pafles to Holland, where great ufe is made of it in the glafs

oufes.

Manufaéture of Porcelain at Derby.

THIS muft not be confounded with the manufacure of earthen-ware, which is alfo
:n the environs of the town. As the manufaéture of porcelain is kept fecret in Eng-
land, I could not obtain all the information I withed on this fubje€t. The following
is the account I have gathered. 1 was affured at London, that in all the manufac-
tures of this kingdom, as at Chellea, Wercefter, Derby, &c. the fteatite of Corn-
wall ( feaprack®) was employed, mingled with a good apyrous argil. I was alfo in-
formed with refpeét to the porcelain of Derby, by Dr. Small of Birmingham, that
calcareous fubftances, mingled with others extremely fufible, were only employed, and
that the kind of enamel or pafte which refulted from this mixture, was ground afrefh,
and furnithed the pafte for the Derby porcelain. I have reafon to think this informa-
tion not without foundation, on account of the great number of calcined oyfter fhells
which I faw employed in that menufacture.

Mr. Cookfwerthy, an apothecary of I’I}'nmmh, has obtained the privilege of efla-
blifhing a manufatture of porcelain in that town. The fubftance ferving for bafe to
this porcelain, is a granite found at St. Stephen’s near Plymouthf. This granite, of
which I have feen fpecimens, was compofed of a reddifh felipar, in pieces of a tolerable
fize, quartzin fmall grains, and black fcaly mica.

Manufacture of LEarthen-ware.

"THIS ware of which there are manufactures at Derby, Burflem, and Worcelter, is
every where known ; the Englifh call it ftone ware. All the manufaétures employ
nearly the fame materials and purfue the fame courfe: the bafe is either a white argil, X~
tremely fine, or pipe-clay, which is found in Cornwall, near Tinmouth, When by

# This featite 12 found near Cape Lizard, in the county of Cornwall,
+ This granite is actually worked on the account of Mr. Wedgwood, an ingenious antift, and known

¥ - - o Sl g ey smimrrfo Lk T Yo - ¥
by the malter pieces of earthen-ware from his Ltrunan manufaéivre in Derbyfhires, T, Tr.
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means of wathing this earth is reduced to an impalpable pafte, it is mixed with a 'Gfth
part of its weight of common filex, calcined, and reduced to a very fine powder. AS
the excellence of this ware depends in great meafure on the intimate mixture of thefe
two fubftanees, great care is taken that they are well diluted in a fufficient quantity of
water, the only means of mingling them well. The method of working this mafs tor
the different kinds of earthen ware, is known, and therefore needs no defeription : the
moft common fort of this ware, or the white ware, receives np other glofs than that it
roceives from fea-falt, which is thrown into the furnace when the baking is nearly coni-
pleted ; but the fineft, which is the yellow, receives a yellowifh varnifh, after which, it

is a fecond time put into the furnace.

‘The filex employed in the manufatures of Derbythire, is never found in that couns
ty, and is generally brought from the coaft of Norfolk®.

* "The information M. Ferber has given us concerning the different Englith manufattures, is very im-
perfet, compared with what M. Jars has fince publithed in his Foyage Metallurgique. For this reafon we
entreat our re-ders to confult this work whenever they are anxious to be more particularly iuformed on
many fubjeéts which M. Ferber has but flightly touched vpon. In the fame work of M. Jars, there are
fome very exaftengravings of {everal machines and furnaces, of which M. Ferber was not able to procurs
fatisfactory intelligence, and which for the [rme reafon have been qmitted in this tranflation, (Note of the
French Tranflator).
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