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( 4-6$ )

AN ESSAY ON THE ORYCTOGRAPHY OF DERBYSHIRE, A PROVINCE OF
ENGLAND , BY THE CELEBRATED MINERALOGIST, M. BERBER. TRANS-
LATED FROM THE GERMAN.

Preface of M . Berber.
MY chief objedt in publilhing 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
Englilh 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
Tranfacfions , which relate to the fubjecf on which I treat ; but all thefe works , which
I had overlooked at London before I undertook the journey to Derbylhire , afforded me
but feeble affiftance, and appeared in general of fuch little importance , that I thought
it would be rendering a fervice to naturalifts , only to prefent to them what I had myfelf
beheld and examined.

I 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 an unex¬
ampled affiduity, has obtained the moft accurate phyfical knowledge of his county , not
to mention the talents he poffeffes as a mathematician , was of the greateft fervice to me.
It is to his advice and inftrudlion that I am indebted for a great number of fadls which
probably would have efcaped me, if he had not himfelf taken the trouble of diredting
my obiervations.

He alfo introduced me to Mr . Burdett #, a learned geographer , from whom I received
the moft exadt ideas relative to the pofition of the places I intended to viftt, and every
information I could wifh concerning the natural geography of Derbylhire.

I frankly confefs, that without the affiftance of thefe two perfons, I (hould 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 ftructure of which I was perfectly ac¬
quainted with from the infpedtion of the mines, did not afford any example fimilar to
what I, for the firft time, faw in Derbylhire.

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

The furface of Derbylhire is not lefs affedted by this fmgular organization of the
foil ; the Peak , the moft elevated part of this county , affords fome pidturefque views
of great beauty ; many authors have fpoken of them in terms of admiration ; and well
executed engravings have been given by feveral Englilh artifts.

Lift of the -principal Works which treat of the Natural Hiftory of England.  '

THE Natural Hiftory of Lancalhire , Chelhire , and the Peak of Derbylhire , by
Charles Leigh . Oxford , 1700, folio.

* Among other excellent maps, Mr . Burdett ha3 publilh ’d a map of Derbylhire , entitled , “ Survey of
Lerfeyfeire, ” 3 Iheets, 1762—67.
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New Defcription of England and Wales , with the adjacent Iflands, &c. by H emann

Moll , folio, plates. London , 1735. *
A Tom*through Great Britain , by a Gentleman , 5th edition, 4 vols. London,

1753 , 8vo.
Geographic. Magna Britannia,  or correct Maps of all the Counties in England , Scot¬

land , and Wales ; and of the feveral Wands. London , 1748, 8vo.

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

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

England illuftrated , or a Compendium of the Natural Hiftory , Geography, . &c. of

England and Wales . London , 1764, 4to.
England Difplayed, by a Society of Gentlemen , revifed by P. Ruffel, Efq . folio,

1769.
John Webfter , Metallographia Anglica, or an Hiftory of Metals, 4to. London,

1676.
Sir John Pettus ; Rodina Regales, or the Hiftory , Laws, and Places, and the chief

Mines and Mineral Works in England , Wales , and Ireland . London, , 1670, plates.

AnEffay towards a Natural Hiftory of Cumberland and Wefttnoreland , by Thomas-

Robinfon . London , J709 , 8vo.
The Natural Eliftory of Cornwall , by W . Borlafe, folio. Oxford , 1758.

The Natural Hiftory of Oxfordfhire , by Robert Plot . ' Oxford , 1677, folio.

The Natural Hiftory of Staffordihire , by Robert Plot . Oxford , 1679, folio.

The Natural Hiftory of Northamptonlhire , 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 . London,

1760, 2 vols. 4to.
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

Hones, which rife in hills of very gentle acclivity, and every where cover the primitive

mountains . There are very few fummits 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 Swifferland.

Every thing feems to indicate that the level country furrounding th^le 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 poffible to lift \ip at once the various beds of which the level country

is compofed, in order to difcover the primitive mountains on which it refts, we fhould

foon behold the greateft part of England inundated by the fea, fince the primitive

mountains are in fact 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 refpefts , account for the formation of fecondary mountains in the

manner which bell fuits us, or date their exiftence from the creation of the world ; let
6
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os argue whether their various beds owe their evidence to the infenfible decreafe of the
fea, or to fucceffive depoiitiolis ; We fliall always be compelled to acknowledge , that,
wherever we find a vaft extent of land difpofed in beds, it has been effected by the wa¬
ter which formerly covered the furface. Tranfient and local inundations may wafli
away portions of mountains , and convey them into the vallies ; but fuch an operation
will never give rife to beds of fufficient extent to foim the furface of a whole country.
The marine fubftances, which are alrnoft always found in thefe beds, prefent no diffi¬
culty to me ; on the contrary , their prefence and dill more their pofition ferve to
dremgthen my opinion.

According to our idea of the precipitation of earthly particles contained in any liquid,
fuppofing the liquid always in a date of perfect repofe, beds produced by this means
fhould 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 ; the beds will only differ in bulk *.

In fatl we fee many dratified mountains , of which the various beds are perfectly ho¬
rizontal ; they commonly appear under the form of hills of little height , with rounded
iummits , and of tolerable extent : of this defcription are the mountains in great part
of Germany , Brabant , Flandersf , and thofe on the coad of France oppofite to England J:
in the latter country , the mountains of Staffordfhire§, Oxfordfhire |j, Yorkfhire^

* Notliing better explains this phenomenon than the operation of chcmiftry called wafting ; the vefftl
vfed for this purpofe may gradually fwtll out , or terminate like a cone ; the earthly particles will always
be precipitated in equal beds, be the liquid in ever fo fmall a degree of reft.

-f All the mountains I obferved in my journey from Holland to France , through Brabant and Flanders,
are merely bills, fuch as I have defcribed above. TMi environs of Bruffells appear hilly * but thefe heights
are only calcareous hills, or heaps of fand, which tIre waters have depofited in beds. Near Valenciennes
are ccniiderable beds of pit-coal, refting on a black argillaceous fchiftus. In the country of Namur , the
fame fubftances are obferved1; a bog iron-ore in beds is alfo woirked there . In the environs of Paris the hills
are compofed of calcareous Hone, free-ftone, or gVpfum.

p From Paris to Amiens , I met nothing but hills of fand, and an argil of a bright yellow : beyond
Amiens , near Flixcourt , and thence to Calais, in the defiles between the hills, underneath the argil , which
is about four feet thick , there is obferved a calcareous earth , of a greyift colour and very friable, in beds
nearly horizontal . Silex, in pieces of a kidney form, rs found in great quantity in this earth ; their pofition
is like wife nearly horizontal ; but a circumftance that clearly proves this arrangement to be only owing to
water , is that the largeft pieces of filex, and confequently the heavieft, are found in the lower beds, and
the lefTer in the upper . Moll of them ate round , fome of an oval form ; they have all a whiti/h cruft , which
is another proof that they had not their origin in the place where they are aftually found . It is, however,
a fact, that , at a very great depth below this friable earth , a calcareous ftone is often found, compact , of
tolerable hardnefs, and frequently chalk , full of filex in kidney-form pieces, which, according to every ap¬
pearance, have had their origin in the chalk itfelf. Having croffed the channel, on the whole coaft
of England , and from Dover to London , I obferved the fame organization in the beds. ^

$ Statfbr&fhire is remarkable for confiderable beds, which are either calcareous or argillaceous ; they are
full of petrifattions , among which the tntomoUihus paradoxus, which is found near Dudley , is worthy of
-ohfervation. This county alfo poffeffes valuable coal mines. "I he copper mines of Efton belong to the
duke of Devonftire . At Utchefter , or Utoxeter , there are forges which deferve attention.

j| In Oxfordfhire the vegetable earth , which is very argillaceous, refts on a bed of calcareous earth , of
-a grey or white colour , which contains a great quantity of filex in kidney -form pieces, difpofed in horizon¬
tal beds. In proportion to the depth , this earth becomes more loll'd , and is infenfibly changed into white
chalk : befides petrified {hells, which are here found in great number, I have obferved prickles of the fea
hedge -hog, and pieces of the lletill of this worm. The chalk mountains of Gravefend , in the county of
Kent , have the fame conformation with refpeft to their beds as thofe of Oxfordfhire ; but to the prefent
time we are unacquainted with the fubftance ferving them for bafe.

f The metallic veins of Yorkfhire, which are rich in lead and copper , are met with in calcareous
Hone, black argillaceous fchiftus, or in free-ftone, (greet)  which feems in this part to be compofed of fmall
grains of quartz ; the veins running through frec-lloneare the richeft.

3 0 3 v , . th?
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the duchies of Cumberland , and Northumberland *, conftantly prefent the fame
form.

But if, in many {{ratified mountains , we find the beds to have an inclined or obliqua
pofition, if vve obferve ruptures in the different banks , or confiderable derangements
in the interior of thefe mountains , vve muff:naturally attribute it to pofterior cataffrophes,
among which muff 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 cljannels in the
lower beds, naturally occafioned the upper ones to fink in.

In Derbyfhire the pofition of the beds is feldom horizontal ; they nearly all lofe
themfelves obliquely , and fcarcely ever preferve the fame direction . 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 Derbylhire , 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 Lancalhire and Yorklhire , the land
gradually rifes, and forms the upper part of the country , called the Peakf , where the
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
{hall be ftruck with the perfect analogy between the beds which are funk dawn , and
thofe which are elevated. The Derwent , one of the moft rapid rivers of England,
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 flighteft
trace . We are therefore compelled to have recourfe to hypothefes, which might be
formed on this fubjedt, the more fo as the prefent ftate of the country will afford fuf-
ficent to fatisfy the curiofity of the obferver.

The fuperior beds, in nearly the whole of England , are calcareous, and this fub-
ftance is found under different modifications it is found in the form of earth or {tone ;

its variations are infinite, both in refpedl 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 Derbyfttire , it is neceffary
to divide them into two claffes, a divifion which nature herfelf feems to have eftab-
lilhed.

* In the duchies of Cumberland and Northumberland , the hills are formed by beds of free-ftone, black

fchiftus, ard lime-ftone, which is alfo in this part the deepeft bed. The copper mines of Cumberland are

remarkable for native dentritical copper, which is fometfmes found . This country alfo poflfeffes iron mi «es<J

the mineral is found under the form of argillaceous ore.
f The Peak is contidered by the people of the country as a miraculous objedf, and many authors have

fpoken of feven wonders belonging to this mountain ; the celebrated Hoboes has deferibed them in the fol¬

lowing verfe ;
JEdes, mans, Barathrum, h'tnusfont , antraque btna.

A very accurate defeription of the Peak may be found in the following work ; a Tour through Groat Bri u
tain,  vol . iii. p . jB , &c.

7 The
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The firffc clafs comprehends the beds which are common 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 poflerior for¬
mation : they differ in nearly all the provinces . The ancient beds are found in the
following order :

1. Freefone * (greet  or grit ). Its thicknefs is fubject to great variation . It is com¬
monly white or reddiih , of a clofe grain , and tolerably hard ; fmall grains of quartz
are obferved in it, which appear to be cemented by an argillaceous fubflance . This
ftone is employed in the making of highways, and for grind -ftones. I obferved , in
the high road between Wirkfworth and Crumford Moor , in a heap of this free -flone,,
groups of vitreous fpar, in fmall cubes, in a matrix , which I conceive to be a gypfeous
indurated earth ; this fpar probably came there by accident , perhaps from one of the
neighbouring lead-mines • for the free -flone did not appear to contain any extraneous
fubflance.

2. Black argillaceous fchiftus or flatef, (Jhale ) . Its thicknefs is from 140 to 150
yards, roeafuredin the mine ofYatefloop near Winfler . They could not inform me
whether this fchiftus contained petrifactions or impreffions of plants , although it per¬
fectly refembled that which covers the pit-coal throughout Derbyfhire , and which
abounds with them . The miners call this fchiftus by different names , according to
the difficulty they find in working it ; they term it Jhale, hard -beds, penny-jhale , and
black-beds.  In the midft of this fchiftus, there are fometimes found confiderable frag¬
ments of lime-ftone, black , and of a fetid frnell, which is commonly beneath the fchif¬
tus : I verified this obfervation near Wenfley , in the environs of Winfler , where the
high road is cut through this fchiftus, and where all the beds are uncovered.

3. Firfl calcareous bed ( the firft lime-ftone). Its thicknefs is from 35 to 50 yards.
In the environs of Afhford this ftone is of great hardnefs , and does not contain any pe¬
trifaction ; it is ufed as black marble . The foftefl parts of this ftone, particularly thofe
expofed to the air , exhale a difagreeable fmell when rubbed , and confequently are a
true ftink-ftone. I faw the fame ftone worked between Snitterton and Winfler , which
contained no petrifactions , although it commonly abounds with them , particularly in
bivalvesj . Near Wenfley , the common filex is found in kidney-form pieces, and in littl#
fragments about two inches thick , as alfo at Afhford , where thefe fragments are of a

* Mr . Whitehurft calls it milljlone-gr 'tt : according to this author , the- thicknefs of the bank is 120
yards j he fays that it is compofed of rounded grains of quartz , and fmall fragments of the fame ftib-
ftance, where the irregularities of the fracture are (till very vifible. See Inquiry into the original State
and Formation of the Earth , kc.  by John Whitehurft . London , 1778, 4to . p .147. ( Note of the French
tranflator . )

f Mr . Whitehurft calls it (hale, or (hiver, andthe thicknefs of the bank , according to him, is r2o yards ;
he confirms what M . Ferber fays concerning the impreffions of vegetables. The fprings which rife in
this fchiftus are all of a ferruginous nature , P . 148. ( F . Tr .)

% Among the petrified bivalved (hells, which are found in great quantity in this bed, are obferved many
anomias, the originals of which no where exift in the feas furrounding England.

Near Afhford , Mr . Henry Watfon has difcovered in the fame (tone, an impreffion of a crocodile, in a good
ftate of prefervation.

Mr . Whitehurll moreover tells us, that this ftone is often interfe&ed by very thin beds of Hate. P. 140.
(F . Tr .)

more
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■more confiderabie bulk . It fhould be obferved that the files of Wenfley , which is
found in the midft of black lime-ftone, adheres ftrongly to it, while that obferved irl
the chalk of Oxfordfltire and on the fea fhore, has no adhefion to this fubftance . The
filex which ferves for ftone-ware, of which there are feveral manufactures in Derbyfhire,
tomes from the coaft of Norfolk.

4. Firft bed of toadftone (toadftone, dnnftone, blackjlone  in England , luhinftone  ni
Scotland .) The name of toadftone has been giVen on account of its black colour,
fpecked with white*. This ftone, like thofe of the fame fpecies, which we (hall men*
tion hereafter , does not contain any ore, and throughout Derbyfhire cuts the veins of
metalf : 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 is
overfpread 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 affayed this
ftone 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 hardnefs
to fcratch glafs, although being ftruck with a fteel, only emitted fome faint fparks.
The fubftance of this ftone , being ftripped of all its calcareous parts , appeared to me
refraffory before the blow pipe ; with the alhftance of fait of tartar , I converted it into
a blackifh fcoria ; which feems to indicate a filiceous principle , though if does not
poffefs the hardnefs of filiceous ftonesj.

The thicknefs of the firft bed of this ftone is commonly from 14 to x6 yards ; but
what proves the great variation in the thicknefs of thefe beds is, that in Blackhillock,
a very confiderabie mine near Tidefwall,  a well has been dug of 160 yards in depth,
in this ftone, without palling through it. In the fame mine, about 800 fathoms in the
principal well, towards the fouth , the thicknefs of the toadftone  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). Its thicknefs is
33 fathoms ; there are two kinds, the one foft, which being rubbed , yields a fetid
fmell j it is ufed for the moft part to make lime ; the other harder , which is ufed for

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

J M- Faujas de St . Fond , who has juft publifiied an excellent work on trapp , has proved that certain
fpecies of toad -ftone contained metallic veins ; as the fpecies cited by M. Faujas is known under the name
ef cat-dirt  at Caftleton , and as he has been in the mine himfclf, there remains no doubt whatever of the
faft . (F . Tr .) This is a miftake, for cat -dirt is not toad ftone, being on the contrary a foft blue lime*
ftone, impregnated with fulphur , as the vety name cat-dirt  ( me-rde du chat)  muft imply to an English
reader J . P.

f Mr . Whitehurft gives us the following defeription of the toad -ftone!
“ It is a blackifti fubftance, very hard , and full of little cavities like metallic fcorias, or the lava of Ice*

land ; chemical analyfis proves that it pofTeffes the fame principles. Many of thefe cavities contain fpar
(calcareous ) ; others are empty . It is not compofed of layers like many other (tones, but it. always prf'
fents a foil'd and uniform mafs, which breaks in all direiftions, and which never contains either ore, nor
mineral or vegetable productions . The 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 prove i s origin to be vol¬
canic .”

Another reafon which induces Mr . Vv'hitehurft to think that the toad-ftone is a volcanic production , 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 filled with toad-ftone ; confequently the calcareous beds exifted.perfe&-
lj  formed and 'cleft before the toad-ftone. ( F . Tr . } rniany
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Tnany domeftic purpofes , like marble *. Thefe two varieties of (lone are full of all
kinds of petrifa&ions, befides a great number of madrepores , among which may be
cliftinguifhed the madrepora flexuofa  of Linneus ; and there are found a great number
of cameas of a furprifing bulk . In feveral places I found this grey calcareous ftone
changed into grey hlex , which contained handfome entrochites , larger , but in other
refpebts fimilar to thofe feen at Cubach , in the duchy of Blanckenbourg.

6. Second bed of toadftonef ; it perfectly refembles the firft ; the thicknefs of the
bed is 46 yards . In the mine of Rubber dale, , this ftone had loll its ordinary hard-
nefs to fuch a degree , that it perfectly refembled foft clay.

7. Third calcareous bedj ; 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 firft and fecond, and its
thicknefs is 22 yards . In the mine of Hubber -dale, this ftone was of the confidence
of foft clay, of agreenifh colour ; it was full of frnall pieces of black argil and calca¬
reous fpar, in veins ; it is here called channel.

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

The different beds of limeftone and toad-ftone, which we have juft defcribed, are
often interfered 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 ftones, 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 fhare 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 neceffary to >
Ipeak of the veins which are found in the ancient beds ....

The direction of metallic ,veins in the ancient beds, is generally very regular in all •
the mines in Derby {hire ; the falbandof thefe veins is diftind ; its thicknefs is from one
to feven ells. I found that the greater part of the veins proceed between the 8th and
9th hour , or according to the Englilh compafs between the 12th and 2d. They are
either perpendicular or inclined ; very few are horizontal . I .here confirmed what I
have faid in the Memoirs on the Mineralogy of Bohemia, with refpecl to the Veins of Metal t
that they were not met with in primitive mountains alone, but alfo in fecondary moun¬
tains, and that confequently the name of veined mountains  did not belong exclufiveiy
to primitive mountains . It is effential to remark in this place, that the veins of Der¬
by flare vary in almoft every bed. In a freeftone and argillaceous fchiftus, when thefe
two fubftances met together , the veins which commonly rife to the furface are con-
ftantly without ore ; the contrary is obferved in the four calcareous beds, which, under

* Mr . Whitehurft obferves, what M . Ferber has perhaps forgotten , that the calcareous ftone which
compotes the beds of Derbyfhire is generally foliated ; which fufficiently indicates the manner in
which it ha3 been formed. The thicknefs of the fecond bed, according to Mr . Whitehurft , is 25 fa¬
thoms . F . Tr.

+ Mr Whitehurft informs us that the toad-ftone of the fecond bed is more compad than that of the firft,
and that there are no caviries in it . P . 15 ■■

X The thicknefs of this bed, according to Mr. Whitehurft, is 30 fathoms; this ftone contains fewer pe.
trifadions than the former , and feems of a white colour. K. Tr.

§ See Ferber , Letters on Mineralogy , p . 187, of the German edition.
the
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the fame circumftances , are almoft always extremely rich . The three beds of toad¬
ftone *, 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 vein
has been worked in black calcareous Hone, the ore is loft fo foon as the toadftone is
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 if it prove of fufficient richnefs, it
is purfued , under the fame circumfiances , to the fourth calcareous bed , which has ne¬
ver yet been puffed through . This phenomenon is without doubt , one of the moft ex¬
traordinary and Angular of its kind, and to account for it, is not lefs difficult. To en¬
quire whether the three beds of toadftone exifted before the formation of the veins, or
to attempt to determine whether they have always preferved the fame folidity, would
be engaging ourfelves in hypothefes which would lead to nothing ; what I have faid
aeove , may be confirmed every day in the lead-mines of this country . My opinion is,
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 ven-
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 Angularity with refped to beds of
toadftone , which feems to contradict my opinion, is that this Angular fubftance divides
the different beds, fo that a gallery inundated in the Arft bed, will not be of the leaft
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 Derbyffiire, and each diftrict prefents fome particularity . The following
came under my obfervation :

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

2. A mine of argillaceous iron , that is, a ferruginous argil of a reddiffi colour , more
or lefs indurated ; it is commonly found above the pit-coal. I faw fome at Stanfley,
in a coal -mine, w'hich appeared under the form of a very weighty bluifh argil , and
feemed to contain much iron ; it is called ironfton?. As far as I could learn , no ufe
is made of it ; and at the time I was in Derbyffiire, there was not one foundery , nor
even forge throughout the whole country . What is there called iron-work, or iron-
mill, confifts of effabliffiments, where , by means of cylindrical machines, bars of iron
are flattened, which are afterwards cut into very narrow fillets for the different manu¬
factures at Birmingham . Thefe effabliffiments are at Derby , Chefterfield , Godnor,
Barton Adds , Newmills , Pleftly, 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 is »
black argillaceous fchiftus, which in colour and compaCtnefs much refembles the
fchiftus which forms the fecond layer of the ancient beds. Yet , on a little examina¬
tion of this fchiftus, we And that it differs materially from that of the ancient beds;
for it is always found above free-ftone which forms the firft bed, and between the dif-

* It is very furprifing that fo fkilful a mineralogift as M. Ferber fhould make no mention of the great
zefemblancc between toad -itone and trapp . JF. Tr. ferent
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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 impreffions of
plants and other vegetables, while in the ancient beds none are ever difcovered. Moll
of thefe vegetables are of the clafs of ferns, and they have a great analogy with the
ferns' of America , defcribed by father Plumier . The fame impreffions of vegetables
are fometimes obferved in the marly beds which cover the coal in feveral places.

5. Foliated free-ftone, (fate ') of an extremely line grain , and of a greyiffi yellow-
colour . I faw this ftone worked in an open quarry near Matlock ; it is found in.
large flags, which are 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 ftiouid
be regarded as a Ample variety of the free-ftone which forms the firft bank of the an¬
cient beds, although it be of a finer and more compact grain . I have the fame
doubts with refped to a foft free-ftone of a grey colour , which is found in beds of
little thicknefs above coal, in Derbyftiire , Stafford ffiire, and at Newcaftle , and which
is there called free -Jlone  or fand -Jtone ; it is very probable that this done owes its origin
to particles which have been detached from the ancient free-ftone, andcarried by the
waters to this place.

6. Rotten-fione ; 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 poliffiing tin, cryftal , &c. ; it
is always found above coal. In M. Davila’s catalogue, this fubftance is defcribed un¬
der the name of cretafufca.

7. Stuff-ftone, (tuff 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 ftone mud not be confounded with the ftuff-
ftone of Hubber -dale mine, which belongs to the ancient beds.

8. In the environs of Matlock -Bath , there is obferved a confiderable bed confiding
of vegetables incrufted with a calcareous matter , which has been depofited by the warm
fprings iflfuing from the mountains . In fome places this fubftance is eight yards thick,
and of fufficient folidity for buildings, in which I have feen it employed. This bed
which daily increafes in thicknefs, covers all the hills of black calcareous ftone, in the
environs of Matlock . In the interior of this bed, the mod beautiful incruftations are
found , as well as mamellated ftalactites of a very handfome form ; I have even feen petri¬
fied ffiells, and lithophytes which were probably detached from one of the neighbouring
calcareous banks , and which confequently came there only by accident . I 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 ftaladtites in the form of cauliflowers. The hot baths of Matlock
are much celebrated ; they alfo poffefs 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 Derbyfliire . 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 ali countries , of which the organization is fimilar
to that of Derbyfliire , and fmce weffiall thence be enabled,to conceive how the inferior
layers of certain beds, are fometimes found above, while the fuperior layers of the
fame bed are obferved in the vallies. But as throughout Derbyfliire the beds are feldom
horizontal , but nearly all lofe themfelves^ obliquely under ground , or termi-

vol . 11. 3 p nate
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nate at the furface, there fhould naturally follow a very great variety in the done#
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 Hones or earths found on the furface. The effect of a violent rupture is ob-
ferved near Matlock High Tor , where a portion of the beds is funk to a depth of more
than 40 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 , mull 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
afie els a furface more or lefs unequal.

At the fumrnit of the mountain called the High Peak, the two firlt ancient beds,
that is, the reddifh free-done and the black fchidus are altogether wanting , and on the
middle height the ancient beds are uncovered ; but in the low part of this mountain , the
Low Peak,  between Wirkefworth and Winder , the free-done and fchiftus re-appear o£
confiderable thicknefs, and dill lower towards the town of Derby , they are obferved
at a confiderable depth , again covered by accidental beds. At Moneyalh there is no
indication of the four fird ancient beds. The grey calcareous done , which in tha.
natural order , forms the fifth bed, there is near to the furface. In Hubber -dale mine,
which is a league and a half from Moneyalh , the pits are dug through grey calcareous
done ; and the ore worked there , which is principally lead, is only found in the third
calcareous bed. Near Alhford , a little town a league from Moneyalh , and which
three hundred fathoms higher than the latterplace , the fird calcareous bed upon whi c
the black fchillus reds , is terminated at the furface.

Of the Natural Caves of the Peak.

THE calcareous covering of the Peak , which traverfes the greated part of Derby-
Ihire, contains a great number of caves of different fizes. Thefe caves, which are all
in the fecond calcareous bed ., mod probably owe their origin to the filtration of water
from without , or to fubterranean fprings ; mod of them abound with calcareous ftalac-
tites, of various forms and colours ; their fize is alfo very different ; thofe mod
edeemed are of a beautiful white, or have lively-coloured veins ; thefe latter are dreaked
with yellow, grey , and milk-colour : they are worked at Alhford , and I have feen
vafes made of fome of the mod beautiful pieces.

There are many defcriptions of thefe caves, in which are fancied, in the different
forms which thefe dalactites 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 Baumannfhohle,  would have perfuaded
me. Without farther notice of thefe wonderful defcriptions, I lliall content m/felf
with mentioning the moft remarkable caves of the Peak.

Poole’s Plole.— This cave is near Buxton , and is rich in dalaffites ; it is faid to be

half an Englilh mile in length , and is traverfed by a rivulet , which makes a great
roaring.

The Great Cave of Cajlleton, called the Devil’s A —e in Englifh .—The diameter of
this cave is computed at 150 feet. It is pretended that it communicates with Eld :n

7 Hok,
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Hole,  another cave, fix or eight leagues from Caftleton , which is nearly perpendicular,
and which, as it is fin’d, enlarges confiderably towards the bottom.

Hofen's Hole  and Burmforth Hole  are two caves near Stony Middleton.
Lath -Kill Arfc. —This cave is obferved at the diftance of a league from Moneyafh, in

the valley of Lath Kill, at Moneyalh Moor ; it is not far from the quarry of grey
marble , an appellation given to the grey lime-ftone forming part of the ancient beds,
f his 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 Peak abounds in hot fprings, which take their rife in the gaps of the moun¬

tain ; rnoft of them are unknown , becaufe they are found in parts little frequented,
■and remote from the highroad . The molt remarkable are,

The Hot Baths of Matlock, on the fide of the calcareous hill. There are two ; the
firft is Matlock Old 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 incruft any objects 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.

Ouarn , or Ouarnden.— A fmall place, known by its acidulated waters, which at¬
tract many perfons to it in fummer.

Buxton  has a warm bath , the ftnoke iffuing from which feems to indicate a ftronger
degree of heat than it really poffefies. Near the bath I obferved many other chalybeate
fprings , of which no ufe is made.

Tidefwell. —Here is one of thofe intermitting fprings, where the water only iflues 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 bafon
is filled. Some authors , without reafon , have imagined a fubterraneous communi¬
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
fpring.

Of the Quarries of Derbyfhire.
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 particularly
ufed for the paving of magazines, cellars, and other fimilar conftructions.

The manner by which grinding -ftones 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 ftone towards its bafe, according to the intended thick-
nefs ; dry pieces of wood are driven into thefe holes, and in a few days fwelled hy
humidity , they caufe the ftone to fplit.

The quarries of lime-ftone employ a great number of workmen , particularly in the
environs of Buxton : grey and black calcareous ftone are indifferently ufed, principally

3 p 3 thofe
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thofe pieces which are not handfome enough for ornament like marble . Lime made
from black calcareous ftone, containing a vali quantity of /hells, is here preferred to
that made from the grey.

The black marble oblervednear Alhford , is procured from the firlt 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 calcareous bed, and the
quarry of which is near Lath Kill-Dale , two leagues from Bakewell , contains a great
number of entrochites ; it fometimes has red veins, which gives it a pretty appearance.
Thefe marbles are worked in confiderable quantities in the mills elfablifhed near A/h-
ford , where , by the means of water , the marble is fawred and polifhed. Near the fame
place I faw a manufaftory where the beautiful fluorfpar , of the colour of theamethyft,
was worked . It is found in almoft every lead mine, and the largeft and handfomeft
pieces are ufed to make vafes. I have feen the ftala&ites which I mentioned above,
ufed for the fame purpofe , which employs a great number of workmen in the towns of
Derby , Winder , Matlock , &c.

At Chellaftone , about three miles from Derby,I obferved a quarry of plafter of Paris.
The furface of the fields near this quarry , was covered with a greyilh 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 refemWed a white tranfparent alabafter , which took
a very fine polifti : fome pieces were fpotted with red , and travelled by marly veins,
from the fuperior bank ; the remainder of the bank was a ftriated gypfum, which is par¬
ticularly ufed for moulds in feveral porcelain manufactories.

Derby/hire abounds with coal, which is every where worked . The mine of Alfertcm.
is the mod remarkable ; it is furni/hed with a good fteam engine, to carry off the fub-
terraneous water ; this mine is ten leagues from A/hfofd : that of Stanfby and Simon-
field, had two fteam engines ; one was of the ordinary form and conftruction ; the other
the invention of Mr . Barber , the proprietor of the mine, differed a little*. The pits
to defcend into this mine are perfectly round , and wholly built of brick ; they are
defcended by means of a final! calk, in which the perfon fupports himfclf upright , or
elfe feated on the chain . I obferved in this mine four layers of coal not interfered
with Hate, as were nearly all the others , but with very thick beds of indurated argil ; this
fubftance was varioully coloured , and often foliated ; what is here called iron-Jlonc,  is
only an argil of a dark brown, very heavy, and feems to contain much iron . The two
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 Stanfby is one of thedeepeft that are known , and I found the depth to
be 95 yards ; the lower beds of coal were only four feet thick , and all the gaps were

* The fteam engine of Mr . Barber , differs principally from others , by the lleam acting horizontally,
while in the others it only adts vertically ; it is the fame with refpedl to the cold water which is introduced
into the boiler by the l’ide. Almoft every coal mine in England is provided with one or two fteam engines,
and every proprietor has attempted fome improvement . The DiBionary of Arts and Sciences, Jol . London,
1763, may be confulted on this fubjedf, 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 ; but in countries want¬
ing this combuftible, and where wood mull fupply its place, as I have obferved at Schemniz , in Hungary?

it generally becomes too expenfive. ^
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filled with pyrites ; I was even affu red that a confiderable heap of galena had been
found in the midft of this coal.

Near this mine I favv 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 fuperfiuous to detail it.

Lead and calamine Mines, which I obferved in Derby/hire, afcending the Peak.

AJloborn.—-The mines of this little place, which is twelve miles from Derby , are of
xio importance , and I did not vifit them.

Wirkefworth. —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
(late has been cut through , to arrive at the veins of metal which interfedl the firft and
fecond calcareous bed ; the labour is performed in galleries which have been excavated in
this (tone . In general at the furface there is found cellular calamine*, more or lefs
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 compact galena, or bleyfchweif:
there is one inftance of calamine having been worked , at the depth of 60 yards ; tor
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 effervefcence which they make
with acids. Near Wirkefworth is a mill for the purpofe of refining calamine, for the
brafs manufactures of Birmingham , where the greater part of the Derbyshire calamine -
is ufed. The ore of white lead is ieldom found in this mine. The mineral is extracted
here as in other countries , by the means of a machine with horfes, the conftruction of
which we thall hereafter give.

Middleton  or Manny Middleton. —At a little didance 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.

Majfon.—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 fathoms.

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

Matlock. —This place poffefles many lead-mines ; the mod 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 reds on the gallery which has been exca¬
vated in the fecond calcareous bed, to the depth of 150 yards . The principal vein,
the direction of which, according to the Englifh compafs is between the eighth and
ninth hour , varies very little from the weft to the eaft ; 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 fays, that the beft calamine of Wirkefworth is full of little cavities, refembling thofe of a
bee-hive.— F. Tr.

% channels
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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 conftantly obferved ; the aCtual labour is performed in the
fecond calcareous bed a the gangarts which accompany the mineral of the principal
vein of Hag-mine, are as follow :

1. White calcareous fpar, tranfparent , with rhomboidal fracture.
2. White calcareous fpar, tranfparent , in hexaedral cryftals, or boar ’s-tooth.

■( Dog -tooth fpar . ')
3. Compact calcareous fpar , of a milky white , of little or no tranfparency . This

fpar is the ordinary gangart of the lead mines.
4. Calcareous ftala&ites (Water Jerl , Dropflons) of a milky white, or with yellowifh

ftreaks ; found in nearly all the galleries, commonly attached to the roof , but of
little thicknefs.

5. 'White flu or fpar, cryftallixed in tranfparent cubes, fometimes with a yellowifh
furface.

6. Fluor fpar, of the colour of amethyft , in compaCt fragments , or cry ft alii zed
in cubes, in a gipfeous earth . Many of thefe cubes are hollow, and open at
top.

7.. Caulk , which is alfo called calk, cavek, kernel, keble, See. It is a kind of gipfeous
earth , very white, heavy, extremely fine grain , and as eafily cut as chalk ; this earth
is one of the moll common gangarts in the mines of Derbyfhire : in Hag -mine it is
commonly found in fmali groups compofed of fpherical leaves, like the heavy fpar of
Tfchopau , 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 caulk renders the regulas of antimony more ductile, and of a clofer
grain.

8. CompaCt galena in tolerably large pieces, fometimes found in caulk or white cai-
eareous fpar.

9. Polyedronal galena, often refembling fmali buttons.
j o. OCtaedronal galena ; this fpecies is uncommon.
11. Compadt galena. (Ble)f riveifby  the Germans ), fed ere  by the Englifh.
12. Biende , in the form of buttons.
The pit by which I defeended 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
exaCtly 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

groups.
4. Calcareous ftalaCtites.
5. White fluor fpar, in cubes, covered with pyrites.
6 . Caulk.
- • Py rites upon fluor, or enclofed in galena.
8. Ferruginous oker , of a brown colour , containing lead and calamine.
9. Black-blende, compact, and in buttons on groups of fpar. This blende was

formerly employed for the manufacture of brafs at Briftol ; but fince calamine has
been found fo abundant in nearly all the mines, it is fcarcely ever ufed.

1 o. CompaCt galena, in pieces of a tolerable fize.
Snitterm>
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Snitterton.—The lead mines in the neighbourhood of this fmall town, are found-in the
firft calcareous bed.

AJhover.—Gregory-mine  is the moil remarkable ; it contains compact galena, accom¬
panied with bleyjhweif  on calcareous fpar, and a lingular cryftallization of pyrites in very
thin plates, notched on the edges like a cock’s comb.

Wenjley.—The mines of this place are under the jurifditlion of Winder.
Winjler.—Seven miles from Wirkefworth . The thicknefs of the ancient beds af this,

place, was as lollows:
1. Free -ftone. The thicknefs is variable ; fometimesit is found covered with &

calcareous Hone of a ycllowilh grey , which is here called Stuff-Jlone, &c.
2. Slate - - 74 fathoms.
3 . Firft calcareous bed - 17
4.  Firft toadftone - 17
5. Second calcareous bed - 18
6. Second toadftone - 24
7. Third calcareous bed - 40
8. T bird toadftone - 10
9. Fourth calcareous bed -
Thicknefs unknown* 200 fathoms.

Mod: of the mines of Winfter were overflowed when I vifited them ; thofe which me¬
rit fome attention , are,

Yateftoop  or Yatejlock  the galleries of this mine are in the firft calcareous bed ; the
thicknefs of •the ilate refting on this bed, was about 140 yards In all the gal¬
leries 1 oblerved the white calcareous fpar to be the molt 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 reddilh,
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
allay I made with the blow-pipe did not give the leaft indication.

Vortwiy  or Portaway.  The principal vein of this mine is found in thi fecond calca¬
reous bed ; its dire&ion is very inclined, and is, therefore , according to the language
of the Fnglilh miners, at pipe, ox pipe-work.  In this vein I found a vipreous lead ore,
white, a little tranfparent , cryftallized in fmall prifms ; thefe little cryftals had the tafte
of fait of lead, they effervefced with nitrous acid, and by the alfiftance of the blow-pipe,
were reduced to lead glafs..

Mill -clofe.  This mine has nothing very remarkable ; a fmall piece of lead in caulk  was
given me here , faid to be native lead.

Elton.—In the mine of Lordfwood-Dome,  green lead, in fmall prifmatic cryftals, was
formerly found, accompanied with a whitilh earth ; the lead cryftals, as well as the
earth , which feems to contain a fmall portion of. this metal , were eafily reduced to>
glafs.

Bakewelh —Pofleftes feveral lead mines.
AJhford. tT he mines of Alhtord prefent nothing remarkable?. .
Moneyajh.-—I vifited the two following mines ; Lathgill -Dale mine., Among feveral'

fpecies of galena, I remarked one which was in polyedron , with a brightTuft re, on
Pyrites, accompanied with a brov.n blende in buttons , and a white earthy lead ore;
thefe fubftances were eafily vitrified by the blow-pipe,.

llubberdah-
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Hubberdale mine, a mile and a half from Money ajh, near Bakewell ; this mine is 43
fathoms deep. The firft calcareous bed is here wholly wanting , as well as the firft bed
of toad done , which is replaced by a bed of argil. The fecond calcareous bed, or the
grey calcareous done , which is found immediately under this clay, in this part is full of
•fhells and petrified entrochites . The principal pit of Hubber -dale-mine is cut through
this ftone ; it is often eroded by veins of calcareous fpar, which are much inclined : it1
the place of the fecond bed of toadftone , I alfo found a bed of argil . The vein which was
then worked is in the third calcareous bed ; it proceeds between the i2 and fecond hour,
according to the Englilh compafs ; and as the inclination is very fmall, it is confequently
at Pipework.  In this mine a ftone, which was called StufF-ftone, was given me ; but I
found that it was only a variety of that which forms the third calcareous bed ; it was
foft and friable between the fingers. The fubfiar.ee which here follows the third calca¬
reous bed, and which in the natural order fliould be toadftone , is only a bank of grsenifh
argil , fpotted with white ; it is called channel.  This bank of argil has not been
pierced through , and the quality of the lower bed is therefore unknown . The gangarts
accompanying this vein, are,

Ferruginous oker of a brown colour , often mixed with caulk or calcareous
earth.

Cellular iron ore, containing pyrites ; this ore is of a dark brown , fometimes changed
into hematite.

White calcareous fpar.
Pyrites in fmall quantity.
Caulk in fpheroidal plates, containing different fixed pieces of very compatf galena,

of a kidney form : all thefe gangarts are difpofed in thin layers or lamina, in the op-
pofite direction of the vein. When the galena is inclofed in fmall pieces by calcareous
.fpar, or caulk , it is called trojfel-breajl.

Bajlow. —In Calver-mine I fotmd galena or vitreous white fpar.
Fojlow. —The lead mines of this fmall place are of little importance.
Eyanu—Lady-wajh  is the name of one of the principal mines of this place ; the richeft

vein, the direction of which is much inclined, proceeds in the firft calcareous bed,
which is commonly covered with a flate of forty fathoms thicknefs ; calcareous fpar,
more or lefs folid, and caulk,  which is here called keble,  are the moft common gangarts.
The moft remarkable mineral of Lady-wajh  is galena with a fpecular furface (liikon
fides, ) which is moft commonly found in very large pieces. This mineral poffefl'es the
lingular property of detaching itfelf fpontaneoufly from the vein, particularly in places
where the vein begins to grow narrow ; the violence with which this operation takes
place, is incredible ; it is often accompanied with a very great explofion, which may
even be heard at a confiderable diftance from the mine, and is compared to an earth¬
quake ; the eft'edt it produces on the fc .ff tiding, which it not only fhakes, but alfo
breaks , is often fatal to the workmen ; and it is only by ftregthening the principal fup*
porters , by the refufe with which they fill the void fpape between the rock and the fup-
porters , that they are enabled to prevent the total deftrudtion of the galleries. I faw
this pra&ifed in 'Haycliffe-tille,  one of the galleries of Lady-wajh, when threatened with
this accident. The miners could not account for this terrible phenomenon ; but I think
it may be attributed to the air, which, being greatly cotnprefled, efpecially where the
vein grows narrow , forces a paffage. The fpecular galena is commonly found in
double veins, about eight or nine inches diftant from each other , having in the middle
.a bed of caulk of the thicknefs of three lines ; each vein is compoied of two halves,
which unite fo well on the fmooth furface, as to appear a work of art . The miners
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m order to remove tolerably large pieces of this galena , make ufe of a {harp iron , which
they drive vertically into the bed of caulk , feparating the two halves of the mineral ; this
done , they all retire , for in a few minutes ail the vein loofens kfelf with a great noife,
and the workmen would endanger their lives, were thev not to fecure themfelves. 1
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.

Tidefwell. —This town is four miles from Buxton ; here I faw feveral fmall quirtzofe
cry dais , which prefented two pyramids joining at the bafe, and which had been found in
one of the lead mines.

Buxton. —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 defeend into'
thefe mines, but the workmen enter and retire by climbing. The fmall crydals known:
in England under the name of Buxton diamonds,  which are ufed for feveral articles of
jewelry , are found detached in the environs of this town ; they are fmall quartzofe crys¬
tals, very clear, and often coloured with red.

Cajileton. —The mines of this little town are generally poor in ore; and employ only
about 50 perfons. I obferved at the foot of Mam Torr #, a very deep calcareous moun¬
tain near Cadleton , fome galleries which direftly led to a vein which terminated nev - .
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 productions of the mines of Caf-
tleton , are different vitreous fpar?, which are ufed for vafes or other objects of ornament,
according to their fize and beauty of colour . The purple fpar is the mod common,
and by way of falband, accompanies the white vitreous fpar ; in F.nglifh it is called Der-
byjhirc blue John, blue-Jlone, John/lone.  The labourers who work thefe fpars, dwell at
Derby, Winjier,. Matlock, &c . in other parts of the county . All the pieces of work-
manfhip are tranfported to Birmingham , where they are mounted in gilt copper , and
other metals. The larged pieces of vitreous fpar found at Cadleton , are about a foot
in length ; artificial colours are lometimes applied to thefe fpars, to increafe the lultre
and variety of the natural ones.

Oden-mine,  near Caflleton% is celebrated for the explodons of the fpecular galena,
fometitnes obferved there , which are quite as dreadful as thofe of Lady -walh at
Eyam.

Political and Economical Conjlitution of the Mines of Derbvfnre .
ALL  tfie mines of Derbylhire are fituated in the highed part of the county , called the

Peak,  which is commonly divided into the High  and Low Peak.  Each part is fubdi-
vided into fmall didricts , known under the names of Liberties, Wapentakes, Manors
which are called after the names of the towns they containfor  example , Winfler-
liberty, Jfhford -manor, &c . The ordinances and ' datutes of all thefe liberties, relative
to the working of the mines, are every where the fame, with the exception of fome
particular , cudoms , and the right which each didrict poffeffes of choofing an infpeclor

* The earth and ftones which fall down, from this mountain , form, in feveral parts , fmall hills, which
daily increafe in fize, and are regarded by the common people as one of the feven wonders- of the
Peak.

3 aVOi, . II. of
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of the mines’*. This infpector , or director , who is called the Barmajler , or Deputy Bar -
niqftcr, partly depends on the proprietor of the land in which the mine is, and fonte-
times alfo on the fanners of the mine, who may dilinifs him at pleafure ; his only profit
arifes. from the emolument of his employment . The Barmajler  does not direct the la¬
bour of the miners ; but his principal occupation is to attend to the mealurement of the
mineral which is fold to the founders , and to exa£t the tribute which belongs to the lord
of the citato ; he alfo grants perniiiHon to perfons vvifhing to work a mine, and in fine
fettles the little difputes occasionally arifing among the miners. Every important hut
is decided by the tribunal of the mines, of which we fhall fpeak hereafter.

In the High Peak, the right of working mines, belongs exclusively to the king , and
the Barmajler , or director , is elected, and confirmed in his fituation by the king s
farmers . All the mines of the Peak are befides infpected by a director general (the
head Barmajler)  who has allowances, but is equally dependant on the farmers of the
king , and the proprietors.

The diredtor general alfoprefides in the grand council of mines,which is here called the
Bar mote court,  and is generally compofed of the Jteward  and 24 jurors;  the latter , when
affembled, form what is called the grand jury.  In the royal mines the farmers are at
the fame time the jurors . The grand council of mines ( the great Barmote court)  af-
femble tiyice in the year, at Eafter and at Michaelmas ; the leffer council (court of trial)
alfo afTembles every three weeks, and even oftener , if requifite.

The grand council pofiefies abfolute jurifdidtion over all things relating to the mines;
as, for example , difputes concerning boundaries , inifunderllandings between the pro¬
prietors and others ; it judges according to a printed code, which is generally follow¬
ed ; 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 conceflkm, the fame benefit belongs
to the proprietor of the land. In exchange , the worker of the mines has the privilege
of cutting the neceflary wood from the neareft royal for eft, and employing , for his pur-
pofe, the neareft water . According to an Englifh authorf , the king ’s thirteenth , iu
the diftrict 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 confent
of the proprietor , excepting perfons immediately dependant on the king , or particularly
attached to him ( the king ’s liege people) ; thele have the liberty of working a vein
wherever they think proper , and they are only obliged to refpsct houfes, gardens , and
orchards ; but their works mu ft 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 , tom.
3, p- 54 »» art . 16.

The proprietor of the land has always the right of the firft market , in thefale of the
mineral , unlefshehas arranged otherwife with the worker ; but no fale can take place
without the confent, and unlefs in the prefence of the Barmajler,  and his meafure muft
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
worke 4 without a grant from the Barmafter . To perfons wifhing to work the old or

* On this fubjedl a work may be confulted , entitled , The Miner's Guide, or a complete Miner, by IP-
Hardy , of Sheffield,  1748 , Svo. and Jars , Voyage Metallurgique,  tome , iii. p , 53S ; the jurifprudenee of the
mines of the county of Derby.

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

f A Tour through Great Britain,  vol . iii. London,  1773 , 8vo. p . 7':!. aban-
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abandoned mines, a certain portion (jn.cn/ure of ground)  is granted ; 32 yards in the
High Peak,  and 29 in the Low Peak ; that 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 diredlion 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
wafting and feparating the ore , as well as for refufe , and a path to his work . rJHie
emoluments of the Earmajler  are fixed at a difh% or about 70 pounds weight of ore,
which he always takes from the firlt produce . In an old and abandoned mine, the
proprietor of the land receives nothing.

The portions granted by conceffion, are marked at the furface by holes, in which
a kind of wooden crofs is fixed, called Jloives  or crojfes,  ferving as a boundary. The
removal or alteration of this limit, is feverely punifhed ; and thole 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 ftaresf at their will. The fuperintendance of thefe mines, is generally en-
trufled to an honeft and able perfon of the diftridt, who adls, 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, that a fingle man cannot bellow the neceflary
attention on fo many occupations ; every thing is in confequence carried on with
negligence , and the working of the mines is in general fo little within rule , that it is
only the extreme richnefs of the mineral which can counterbalance the Ioffes of the
proprietors , arifing from an unfkilful adminiftration.

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

There are actually three lead founderies in Derbylhire , belonging to very wealthy
merchantsj . The lead is generally conveyed to London through Derby , or elfe, fent
to Hull in Yorklhire , whence it paffes to foreign countries . The ore is fold to the
founders at the rate of feven or eight pounds fterling , the ton § ; the melted lead is,
in fadt, worth 15 guineas per 24 hundred weight.

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

Working of the Mines of Derbyfhire, and the Machines employed.
THE mountains of Derbyfhire prefent to the naturalifl a great number of curious ob-

jedts ; but they are much lefs interefling to thofe who only regard the working of the
mines, for , in general , this branch of indullry is in a deplorable conditionjj. The

* A dilh is a meafure for the mineral, commonly weighing 60 or 70 pounds, more or lefs according to
its quality. See Jars , tom.  3 . p• 539 -

f Thefe (hares are called Kuxe  in German.
p The number of founderies has increafed fince M. Ferberw?s there. F. Tr.
§ The ton contains twenty hundred weight, each hundred weight, a hundred and twelve pounds, Eng-

lift weight.
1| All authors agree as to the had adminiftration of the mines of England, and the defedlive-metbod of

working them ; we may read what Mr. Kirwan fays on this fubjeft, in the preface to his MineralogyF. Tr.
3 Q 2 number
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mimljcr and richncfs of the veins are, perhaps , the caufe of the want of that attention
which is fo much admired in theother enterprizes of that enlightened nation , and I ant led
to thinkthat the confiderable revenues, which the proprietors conflantly deiive fromthefe
mines, render them infenfible to further profit . It is pretended , that it is for political
reafons that the general adminiflration of the mines is on fo bad a footing as we fee it.
My knowledge of the conilitution of England is too limited to decide whether a better
arrangement would be dangerous ; but 1 am well convinced, that this branch of induf-
try will never arrive to a high degree of perfection , unlefs a fupreme council be efla*
blifhed over the mines, with unlimited power to reform all abufes.

It is but a very few years fince the Englifh began to pay attention to the fludy of
mineralogy *, while in molt other parts of natural hiftory , they have long poffeiled
learned men of very great merit . I think I may, with fome reafon, fay that mine¬
ralogy in England is ftill in its cradle , and it is not long fince the Cornifh miners
threw away the bizmuth with the refufe, as a fubftance perfectly ufelefs ; and they
would have remained in the fame error , had it not been for Dr . Schlofier of Amfler-
damf . What I am about to relate of the internal conftruction of the mines and foun-

deries, will qualify my readers to judge of the reft.
Inalmofl every part of Derbyshire , the veins are fufficiently rich, and the rock fo

folid, that they are- relieved from the expence of fcaffolding ; but it will appear fur-
priilng to learn , that even fleps and ladders are neglected . Every overfeer directs the
labour of the mines according to his ability ; and as economy is fought as much as
poflible, the timber of the mines is evpry where in fo bad a condition , and the pits fo
ill conftrufted , that it is impoflible to form an idea of it. In a great number of the
mines, th'e labourers afeend and defeend, by climbing on bad dtps at the rilk of their
lives. In fome pits near Winder , fleps are managed in the four corners of the pit,
without order , and too difiant from each other ; in others , the pieces of wood ferving
for the ladder-lleps are fo badly faflened, or fo near the fide of the pit, that the foot
cannot be fixed ; in fine, I have feen Hoping fleps and almofl rotten , which is certainly
a proof of extreme negligence . Conceive the danger of defeending a pit more than
40 fathoms in depth , and perpendicular , like that of Hubber -dale, on fleps of fuch
little folidity!

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

'ihe miners work by the day, or according to a certain rate. The day is of fix
hours ; ! ut thofe who work at a certain rate , can only be difeharged at the end of
every fix weeks ; they receive three, four , and five pounds flerling the fathom , ac¬
cording to the quality of the rock , but they are obliged to furnifh the powder them-

.ielves, and to cleanfe the ore.
rlhe reparation of the ore is performed without the mine, by means of a large ham¬

mer or buckcr ; women and children are generally employed for this purpofe.
The mineral is extracted 'by means of a windlafs, and by machines with horfes : in

mines of great depth , the latter are generally eflabliilied in an elevated place without any

* I am well acquainted with the woik .s of Woodward , Hi !' , and Mendez da Cofta . M Forfter , a It .' fl¬

ed Oeirnan , has alfo puohfhed an Eflav on Mineralogy in Enghfh ; in like manner I might cite the Ei ’p,"

iifli tranflation of the mineralogy of Cronftadt , executed by my friend and country man M d ’Ergftnm;

but it is to be lamented that lhe perion to whom the edition was enirutlcd has been allowed to make altera¬

tions which ere nowile favourable to the work.
f bee Horlafr, Natural lit ery of C.'jrnaea!'} Oxford,  r 7j >, fob

coverings
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covering , furrounded with a little wall. One of the bed machines of this kind , was
that of Hubber dale ; all the others I faw, were conflrufted on nearly the fame model,
except that they were too malfy, and the circle was of too large a diameter , and too
narrow : I have feen feme of thefe engines made with two boards 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 eftablilh more expenfive
ones ; but I believe that in general the ufe of thefe machines is continued here, becaufe
they have been once introduced , and that too little attention is paid to the improvements
thefe works require.

Preparation of the Ore.

THE mineral containing the lead is either compact or inclofed. The compafl: 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 fiibltances, requires to
be feparalfcd 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 walking* are not yet introduced , but a particular method is
employed to leparate the ore from the gangart and earthy particles , which is a
very imperfeft kind of walking, and as defective as the labours of thefe mines in
general.

I ead Founderies.

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

As the methods purfued in the founderies of this country are alike, I lhall only
mention what I 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
diffol ves the lead, and probably converts a very great proportion of this metal into litharge
or fcoria ; for this reafon it is neceffary here to melt their fcoria a fecond time in a fmall
blow furnace.

Though in general the lead of Derbyfhire does not appear .to contain much filver, it is
wrong not to have the matter aicemined by good alfays ; for nothing varies fo much as
the contents of ore.

• Aocviiiivg  to the method followed m .Germany and Hungary.

2 Copper
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Copper Founderies.
THE copper ore melted at Derby,  two leagues from Simonfield, is worked at FCloit-

hill,  in Staffordlhire *. There is nothing remarkable in the procefs ; the ore being
broiled , is melted in furnaces . Among the ores melted here , I obferved fome laminated
pyrites of cryffallized copper , fome in the form of buttons , others of a bright luftre,
upon a mamellated gypfeous fparf.

Preparation of Calamine.
THE lead mines between Wirkefworth  and Matlock Bath,  afford the greateft quan¬

tity of calamine ; the colour is commonly white, yellowilh, or brown , of a cellular
or compact 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 dry it. The calamine being broiled is
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 time,
it is neceffary to dry it in the little furnace I have juft mentioned . Nearly the whole
of the calamine prepared here is tranfported in calks to Birmingham , where a very
great quantity is employed in the different brafs manufactures.

In feveral lead mines there is found a calamine in powder , mod commonly very
impure ; it generally contains argil and much fand, which are feparated by waffling
in German chefls.  Another procefs formerly ufed in England , has been communi¬
cated to me by M. Cramer , a celebrated German chemift ; this procefs confifts in
broiling by the fire of flame, in a fmall 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 , w'here children , with fmall boards faftened to the feet, crulh it by treading
on it. The water, which is conveyed over the whole furface of the calamine,
waffles away the fineft 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 Briftolj;, where are a great number of brafs manufactures . The blende ufed,
was brown and compact , but broiling was fufficient to render it friable j this was
performed in a fquare furnace with a conical chimney, in which the fulphur contained in
the ore was fublimated ; the remainder was then reduced into very fine powder in a
common mill.

Manufacture of Minium.

SEVERAL proceffes are known to make minium §, particularly that defcribed by M.
Jufti , in his Chemical Opufcula ; but this author is miftaken when he fays, that in

* A more detailed account of thefe founderies is given by M . Jars . See Voyages Metallurgiqwes, tom.
iii . p . 75.

-j- M. Forfter ’s Catalogue , [783, p. 2.
% M . Jars has defcribed with his ufual accuracy the rcfults of his own experience relative to this fub-

je£t, Voyage Metallurgiques , iii 106.
J The bed work which has been given on the preparation of minium, is the German work of M. Nofe,

under the title , Abhandlung non Mauuglrennen,  Nuremburg , 1779, tfvo,
4 England
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England galena is employed for this purpofe ; I have been in a manufacture of minium at
Wirkefworth , and I can affirm that the pureft lead is there employed . The furnace
of Wirkefvvorth , to reduce the lead to minium, is very well defcribed by M. Jars;
the plate he has annexed to his defcription is very accurate , and enables the reader to
form a very exact 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 Ifirring 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 yeilowilh. To give a red colour , this pow¬
der is pounded by an horizontal mill-ftone, moiftening it from time to time ; after the
whole mafs has been well pounded , and again diluted with a fufficient quantity of
water , it is paffed through a very fine fieve, in order to feparate all the grofs parti¬
cles. This powder , well waffied and fifted, is a fecond time calcined in a furnace
perfectly refembling the firft. 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
manufactured here , paffes to Holland , where great ufe is made of it in the glafs
houfes.

Manufacture of Porcelain at Derby.
THIS muft not be confounded with the manufacture of earthen -ware , which is alfo

in the environs of the town. As the manufacture of porcelain is kept fecret in Eng¬
land, I could not obtain all the information I wiffied on this fubjeCt. The following
is the account I have gathered . I was allured at London , that in all the manufac¬
tures of this kingdom , as at Chelfea, Wercefter , Derby , &c. the fteatite of Corn¬
wall (foaprock*') was employed, mingled with a good apyrous argil . I was alfo in¬
formed with refpeCt 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 afreffi,
and furnifhed 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 manufacture.

Mr . Cookfworthy , an apothecary of Plymouth, , has obtained the privilege of efta-
bliffiing a manufacture of porcelain in that town. The fubftance ferving for bafe to
this porcelain , is a granite found at St. Stephen ’s near Plymouthf . dhis granite , of
which I havefeen fpecimens, was compofed of a reddilh felfpar, in pieces of a tolerable
fize, quartz in fmall grains , and black fcaly mica.

Manufacture of Earthen -ware.

THIS ware of which there are manufactures at Derby , Burflem , and Worcefter , is

every where known ; the Englifli call it ftone ware. All the manufactures employ
nearly the fame materials and purfue the fame courfe : the bafe is either a white argil , ex¬
tremely line, or pipe-clay, which is found in Cornwall , near Tinmouth , When by

# This fleatite is found near Cape Lizard , in the county of Cornwall.
-j- Tliis granite is actually worked on the account of Mr . Wedgwood , an ingenious artift , and known

by the matter pieces of earthen -ware from his Etrurian manufadture in Derbylhirt . E . Tr.
means
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means of walking this earth is reduced to an impalpable parte, it is mixed with a fiftn
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 lor
the different kinds of earthen ware, is known , and therefore needs no defcription : the
moll common fort of this ware , or the white ware, receives np other glofs than that it
receives from fea-falt, which is thrown into the furnace wrhen the baking is nearly com¬
pleted j but the fineft, which is the yellow, receives a yellowifh varnilh , after which, it
as a fecond time put into the furnace.

The filex employed in the manufactures of Derbyrtiire , is never found in that coun¬
ty, and is generally brought from the coaft of Norfolk *.

* The information M Ferber has given us concerning the different F.nglifh manufactures, is very irrv-
perfeft , compared with what M . Jars has fince publithed in his Voyage Metallurgique.  For this reafon we
entreat our feeders to confult this work whenever they are anxious to he more particularly informed on

many fubje&s which M. Ferber has but (lightly touched upon . In the fame work of M. Jars , there are
ifome very exaft engravings of feveral machines and furnaces, of which M. Ferber was not able to procure
fatisfa&ory intelligence , aud which for the fame reafon have been omitted in this tranflation . ( Note oFtlis
French Tranflitor ) .
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