.
_—

Il

J‘fl

|

IIU

|
|

L

il

l

|

I
I

-‘NLF- :

|

|




ESTCOURT
| LIBRARY.

I—_—_—-—————_—






















"BELEMENTS
oF
MINERALOGY.
BY

L OND O N:

Printed for P. Ev MsLY, in the Strands
M.DCC.LXXXIV.






#- a?E 3A/

. )<:rc,
ok PO ARG GE)

HEN we confider the degree of excel«

lence which many of the pratticalarts

bufied in the treatment of Minerals have
reached in England, and alfo that in the
merely fpeculative fciences, we are at leaft on
a level with our neighbours on the continent,
it cannot but be matter of furprize that, with
refpe@ to Mineralogy, the parent of thefe
arts, they fhould ftand confefledly fuperior to
us. ‘That this inferiority on our fide does
not originate in any ‘want of ingenuity in
our artifts evidently appears by the mafterly
productions of a .Parker and a Wedgewood.
The true caufe lies deeper. Mineralogy is
an art, whofe cultivation and improvement
requires both fpeculation and pradtice: the
mere theorift will never defcend into the la-
borious details of the practical part, without
due encouragement or a degree of en-
thufiafm, in a country devoted to politics
rarely to be met with, and the practical ar-
tift feldom pofeffes thofe general principlep of
fcience and extenfive acquaintance with the
difcoveries of his cotemporaries that are in-
difpenfably requifite to eftablith him on a
footing of equality with them. On the con-
tinent Mineralogy is on.a very different foot-
ing. In Sweden and Germany it is confidered
as a branch of fcience worthy of the atten-
Az tion

9033
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tion of government, There are colleges in
which it is regularly taught; it forms a
diftin& and honourable profeffion, like that of
the foldier, the merchant, or the barrifter;
its fuperior officers form a part of the admi-
niftration of the ftate. Young ftudents,
fraught with the knowledge to be acquired in
their own country, are fent abroad to glean
all that can be collected from a more diverfi-
fied view of nature, or a more improved
practice of the arts. This example has been
lately followed by the Freuch, the Ruffians,
and even the Spamards.

~ The French have ere®ed a Mineralogical
School at Paris, to which a conlfiderable
penfion is annexed. Subterraneous maps of
the whole kingdom are now a tracing, and
mineralogical voyages are from time to time
undertaken at the public expence *. Chy-
miftry, the Parent of Mineralogy, is culti-
vated by the moft enlightened nations in Eu-
rope, and particularly in France with a de-
gree of ardour that approaches to enthufiafm ;
it forms the favourite occupation, and even
the moft fafhionable obje& of attention not
only of the middling, but even of {fome in
the higheft ranks of fociety 7.
; In

* As that of Mr. Fars, &c.
4 Among thefe we may reckon 1w Ruffia prince Gallimen 3
in Germany count Sickengen; in Italy the counts de Sa?u:;:
! 5 e
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- In England, on the edntrary, (a country
far richer than France in mineral -produc~
tions) it receives no encouragement from the
public, and few apply to it except gentle-
men in the Medical Line, whofe tranfient at-
tention is foon diverted by their more dire&t
occupations. The confequences are obvious.
The groffeft blunders are daily committed in
working our mines and extra@ling our ores;
infomuch, that learned foreigners have re-
marked that were it not for their fuperior ex-
cellence, and the cheapnefs of fuel, their ex-
traCtion would infallibly be attended with
lofs T, and many ufeful fubftances are daily
rejeCted as ufelefs.

Senfible of our inferiority in this refpect,
and well acquainted with the caufe of it, the
zealous and learned Do&or Shaw, and our
late eminent Chymift Dr. Lewrs, have la«
boured to promote and facilitate the fludy of
Chymiftry among us, and for this purpofe
transfered into our own language the moft
confiderable improvements made in their time

de Morozzo, and the marquis de Gironi, governor of Leghorn ;
in Geneva Mr. de Sauffire; in France the dukes de Chaulnes,
Rochefoucault, and D'Ayen; the counts de Lawragais, Ia
Garay, Milly, Treflan, and de la Tour &’ Auwvergne 5 the mar.
quifles de Courtenvanx and de Courtivron ; the barons G-
bach and de Servieres; madame Iz Prefidente &’ Arconville ;
meflieurs Trudaine, Lavoifier, Montigny, and above all, Mr,
de Morveau, one of the firft chymifts of the age, .
< § Ferber, Reife Derbyfbire. ;

' A3 by
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by foreigners. At a ftill later period Mr.
Keir has poured upon us many valuable
treafures in his excellent notes on Mr. Ma-
guer’s Chymical Ditionary, a work gene-
tally known, and equally efteemed ; yet fince
this work appeared, (the laft of any note
among us) fuch rapid advances have been
made in the mineralogical art in particular,
that it has put on quite a new face. Several
new femi metals have been difcovered, the
number of primitive earths afcertained, many
analyfes accomplifhed heretofore attempted in
vain, and the art itfelf of Mineral Analyfis
brought to a degree of certainty and precifion
of which it was fcarcely thought capable,
A&uated by the fame views as the patriotic
gentlemen juft mentioned, I have endea-
voured to collet in the enfuing treatife all
that has been hitherto done in this {cience,
with fome few improvements of my own,
modelled and digefted in the method that
feemed to me moft ufeful.

The point which I principally laboured
was not to prefent the reader with a minute
detail of the various external appearances of
minerals in various countries, nor of their
fituation, vicinity, or mixture with each
other, circumflances ever contingent and for-
tuitous, much lefs to entertain him with
prolix and plaufible accounts of their origin,

cnqume&
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enquires which appear to me to belong to an-
other branch of the fcience of foffils, viz.
Natural Hiflory, but rather to determine the
chara&ters by which foffils are invariably and
permanently diftinguifhed from ‘each other in
all times and places. In a word, rather to
define the fpecies than defcribe the indive-
dual; even among thefe permanent charac-
ters I have, for the fake of brevity, omitted
all, except the moft obvious, a compleat de-
tail of them being in my opinion fitter for a
treatife of Chymiftry than of Mineralogy.
The merit of this latter feeming to me to
confift: in prefenting fuch criteria as may
enable us to diftinguith Minerals in the
thorteft, eafieft, and fureft manner; fo that
we may always apply the {ame names to the
fame fubftances, and being confident of
{peaking the fame language, may always un-
derftand each other. 'What confufion hath
heretofore arifen from the ambiguity of
names is well known, and will, I fear, render
many very interefting refearches, even of mo-
dern date, intlrely ufelefs. Among thefe I
thall only mention thofe of the celebrated
Canon Recupero, who for many years, and
with immenfe pains, has ftudied and de-
fcribed the Minerals in the neighbourhood of
Mount ZFtna, but committed fuch miftakes
in their denomination as will, according to
the remark of that excellent Mineralogift

A g4 Mr,
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Mr. Sauffure, render his work, if ever it ap-
pears, abfolutely unintelligible *.

Whether the characters of Minerals thould
be taken from external appearances only, or
from their internal properties as difcovered
by chymical 'agents, has long been contro-
verted -among’ Mineralogifts; though, in-
deed, at prefent the controverfy {eems almoft
at an end from the univerfal approbation with
which the {yftem of the celebraced Cromfled,
founded almoft entirely on chymical charac-
ters as far as they were known in his time,
has been received by all Eurgpe. However,
fome able patrons of the former opinion
have appeared of late, -among whom I fhall
mention only Mr. Werner and Mr. Romé de

Lifle.

Mr. Werner is the author of an excellent
treatife written in the German language on
the external chara&ers of foffils. Mr. Romé
has lately publithed.a voluminous treatife on
the external forms of cryftals, under which
title he comprehends all' thofe foflils that are
fufceptible of a regular figure, all of which
he pretends may be diftinguifhed by the
angles -which their planes make with each
other, if fome beterogencous matter be not
gontained in them 3 but fuppofing all this ta

¥ Poyages des Alps, . 62, e
s e be
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be true, what a vaft variety of figures are
not thefe cryftals fubje& to from a variety of
accidents? How many indeterminate and
confufed cryfallizations:reducible to no cer-
tain figure ? By how many externalaccidents
may not thefe figures, though originally per-
fec, be altered and modified ?* What fhall
we fay of his macles or agglutinated cryf=
tals? of the conic, fpheroidal, cilyndrical
fhapes in which no angle can be difcovered?
and of the various amorphous appearances of
moft Minerals ? .

M. Werner. has endeavoured to claflify
Minerals by the joint confideration ‘of all
their external propertiesy and yet, that even
this re-union is infuficient to determine their
nature, he himfelf gives -us a clear proof in
his notes an Cronfled, p. 217. There, on the
faith’ of thefe charatters, he ranges among
micas a green foliated {ubftance, which, be-
ing fent ¢ to Mr. Bergman, proved to be a com-
pound of marine falt of copper and argilla~
ceous earth, though the quantity fent him
amounted byt to one grain; {o much furer
are chymical tefts! Every fcience muft be
founded on permanent principles. The only
principles of this fort that Mineralogy affords
are the relations of the bodies it coniiders
with chymical agents. Without referring to
thefe, it can be reckoned at moft only a con=

jeftural
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jeGural art.  This will plainly appear by ex-
amining each of the external charafters in
particular ; namely, colour, tranfparency, or
opacity, coherence, texture, fhape, and ipe-
cific gravity.

And firft as to colour, Mr. Werner ownes
that white quartz, white lead ore, and white
calcareous iron ore, have exatly the fame
Jow white colour. Some fpecies of the ores
of iron, manganefe, cobalt, and copper, the
fame 2ron grey colour, wolfram and blende
the fame brownifb black, &c. in fhort it is
well known, that the {lighteft change in the
texture of bodies, frequently produces a con-
fiderable alteration imk colour ; thus a lump
of cinnabar, whofe colour is dark red, becomes
of a beautiful florid red, by fimply reducing
it to a powder ; befides, it is difhicult, if not
impoflible, to render the various fhades of
colour intelligible by any defcription.

Tranfparency and Opacity are qualities com-
mon to a vaft variety of fubftances, different
in all other refpeéts. They are fufceptible of
numerous undifcribable degrees, and difcover
at moft the mode of union, not the fubftan-
ces united.

Coberence and hardnefs are properties equally
ambiguous ;: with refpet to earths and pow~

dered
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dered ftones, their confideration is of no ufe,
ftriking fire with fteel, has often been given
as a teft of pure filiceous earths, but it is now
" known, that well baked clay, to fay-nothing
of other compound fubftances, will exhibit
the fame appearance.

Texture, all its varieties as granular, la-
mellar, fibrous, fcaly, equable, &c. are com=
mon to fubftances, widely different ; thus the
fibrous is found in fome varieties of gypfum,
in afbeftos, thoerl, pumice, pyrites, antimony,
hzmatites, malachite, cobalt, and arfenical
ores, the fcaly in lead and iron ores, mica,
limeftones, gypfum, the lamellar, granular,
and equable, are ftill of¥wider extent. &

Shape, the varieties of this even when re-
gular and determinate, are endlefs, as may be
feen in Mr. De Lifle’s Treatife, and muit be
fo, as they depend of various external acci-
dents, thus he finds 32 varieties in the fhape
of calcareous fpar, 14 in that of gypfum, ¢ in
that of fluor, 16 in that of quartz, befides its
monfirous forms, equally regular as the reft,
19 in that of felt fpar, &ec. and not only the
fame fpecific fubftance is fufceptible of various
fhapes, but various fubftances fpecifically dif-
ferent, aflume the fame fhape. Thus the
native calx of arfenic, blende, cinnabar, and
grey copper ore, often appear in a tetrahzdral
2 form ;
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form ; common falt, fluor, zeolyte, galena,
ina cublc, &c. if the nature of any {ubftance
could be determined by its form, it would
undoubtedly be that of falts, yet there is
fcarce any of thefe which in different circum-
ftances, may not aflume a different figure;
Mzr. Pott aflures us, that microcofmic falt
afflumes the figure of almoft all other falts,
pitre, vitriol, falammoniac, allum, glauber’s
falts, &c. 4 Pott, 49. According to Ma-
quer, if fublimate corrofive be cryflalized, by
cooling it forms needles, but if by mere eva-
poration, cubes or lozenges. Mem. Par. 1755,
p- 540. Digeftive falt will form cubes if it
be exadtly neutral, but if the alkali predo-
minates quadrangulag prifms, common falt
is generally looked upon as the moft con-
ftant in its figure,  yet Mr. Cadet has found
it cryftalized in needles, 9 Mem. Scav. Etrang.
p- 555. and Gerbard, 4 Berlin, Schrift. 292,
Very many, if not moft of the miftakes to
be found in chymical writers on falts, arofe
from their having denominated them from
their figure.

Laftly, Specific Gravity, Wthh is certainly
one of the beft external tefts, frequently va-
ries, by reafon either of the different texture
of the fame fpccies of mineral, into whofe
interflices water cannot equally penetrate, or
by reafon of the greater proportion of fome

or
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or other of the conftituent parts, as is parti=
cularly obfervable in zeolytes, which differ
exceedingly in the proportion of water which
enters into them as one of their. conftituent
principles: alfo in the fparry or calcareous
iron ore, whofe proportion of calcareous
earth is fubje& to great variation ; befides all
this, various fubftances fpecifically different,
poffefs very nearly the fame fpecific gravity.

Neverthelefs I am far from aflerting, that
the confideration of mere external properties
is intirely ufelefs ; onthe contrary, I am per~
fuaded that from the confideration of thefe
alone, a very probable conjefture may be
drawn in moft cafes concerning the nature of
foffils, whofe fpecific properties are already
known by analyfis, but this conjeCture muft .
be formed by an experienced eye: for itis _
not poflible by any defcription, to convey an
adequate idea of thofe minute differences, or
as I may fay, the phyfiognomies of fofhls, by
which alone they are diftinguifhable. On this
account I have been very fuccin@ in this par~
ticular, rather hoping to help, than expeting
to form the coup d’e:l. ‘Thofe who love to
amufe themielves with a detailed defcription
of thefe external forms, may confult with ad-
vantage Mr. Romé de Lifle’s imptoved edition
of his Cryflallographie *, though daily expe-

- *-Or the improved edition-of Cronffed, which. Mr. Magel
Jan promifes foon to publifh, . 2
e rience
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rience evinces, that nature is ftill more varied
than his defcriptions.* But where any new
fubftance occurs, or an intire certainty re-
quired, fuch as conftitutes the foundation of a
Jetence, there chymical tefts are abfolutely re-
quifite, and alone fufficient. 'Thus negle&ing
thefe, Mr. Rome¢ de Lifle took that to be a
zeolyte which Mr. Pelletier afterwards found
to be an ore of zinc. 2 Gryfallogr. p. 46,
20 Roz. 424. :

Mineralogy mufl therefore, on the whole,
be confidered as a branch of Chymiftry, and
its progrefs, like that of other branches of
that ‘fcience, has been for many ages {carce
fenfible. In the earlieft times, of which we
have any account in hiftory, mankind feem'
to have been of the fame turn of thinking as
the lefs enlightened and civilized nations of
our own age. Satisfied with fuch informa-
tion as cafual experience threw in their way,
they regarded the occupation of confulting na-
ture by experiment as a childifh, trifling and
ufelefs amufement, and negle&ted forming
any theory whatfoever concerning its opera-
tions; but in fucceeding times the gene-
ralizing fpirit of Ariftotelic Metaphyfics ex-
tending itfelf to Natural Philofophy, foon
fuggefted the notion of one common matter

* See Roz. journal for March, 5784, ps 206, 207, and 211.

" being
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being the fubffratum of all vegetable, animal
and mineral fubftances, difcriminated only by
particular forms, which in the two former
were held to be fubflantial, and in the latter
purely accidental. © From this ungrounded
opinion (to which however fome of the
greateft men in the laft century were much
attached) that of the tranfmutability of me-=
tals into each other naturally arofe; and to
this notion, and fome other equally falfe, the
progrefs of Mineralogy, and every branch of
Chymiftry, is undoubtedly owing. To ac-
complifh their favourite purpofe experiments
were multiplied without end, and by means
of thefe the arts of dying, pottery, glafs-
making and metallurgy were infenfibly im-
proved.

The two laft named arts neceflarily re-
quired fome knowledge of the chymical pro=~
perties of ftones and earths. Accordingly
we find that all thofe that were ufeful in the
former were called vitrifiable; thofe that were
capable of burning to lime calcareous, and
thofe on which fire could produce neither ef-
fe&, apyrous. For a long time thefe three
divifions were thought to comprehend all
{pecies of earths and flones. The fame nar-
row {pirit of referring every thing to what is
already known, induced Mineralogifts to clafs
all metallic fubftances under fome of the fpe-

cies
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cies antiently known, denominating all thofe
which difcovered any fingular properties
wild, rapacions and arfenical compounds.
Hence the oppofition which the introduétion
of the new femi-metals, cobalt, nickel, and
manganefe ftill meets with among - Mine~
ralogifts of the antient ftamp.

However at laft, happily for fcience a few
diftinguithed charaéters - appeared, who, re-
jeQing all hypothetical delufions, determined,
not only.to fubmit to no other. guide but
actual experiment, and its neceflary confe-
quences, but alfo to follow it wherever it led
them. Of this truly philofophic band, Mr.
Margraaf of Berlinled the van, followed by
a few others, particularly in Sweden. Dif=
coveries now multiplied apace in the hands of
-a Brandt, Swab, Cronfled, Gabn, and particu~-
larly Mr. Scheele, until at laft Mr. Bergman of
Upjal, by the folidity of his judgment, the
ingenuity and accuracy of his methods, and
the multiplicity of his experiments, brought
Mineralogy to that degree of perfe&non at
which we at prefent behold it.

~ CONTENTS



£.0 N: T Eudo Y B

PART L
OF EarTHS and STONES \ 3
' CHAP L
Of Simple Earths, their number and Cha-
rallers —_ — - 3
CHAP IL :
Of the Affinities of Earths to each other 11
CHAP IL
Of the Syfiematical Armngemcm‘ of Earthsand
Stones — — 18
CHAP 1IV.
Calcareous Genus — —_ 22
C H AW, V. ;
Barytic Genus o — 7
CHAP VL
Muriatic Genus — — 8
CHAP VIL
Argillaceous Genus — — 71
CHAP. VIIL
Stliceous Genus — - 103
: CHAP IX
Of Vegetable and Animal Earths 154
 APPENDIX L
Of Diamond and Plumbago —_ 157

APPENDIX IL
Of the general Examination and Analyfis of
Earths and Stones — 160

2 PART II,



xvi CONTENTS.

PART IL
Salme Subflances — 174
: CHAP L "
Of Acids — — 174,
: CHAP. I
Of Alkalss — —_ 177
CH A P. IIL
Of Neuiral Salts L — — 180
.. PPARYT 1l
Inflammables — — 208
PART IV.
Metallic Subfiances — e 226
CHAP. L
Gold b - — 230
‘ CH A P..dE
Platina — —_— - 238
¥ LGTH AR, ML
Silver — — — 240
C.H AP, AV,
Copper — — w256
CH A PV
Jron —_ —_ — ‘269
OB P Vi
Tin —_ o7 — 291t
CHAP. VIL
Lead i L e o 297
CHAP. VI
Mercury — <% w800

CHAP.



TABLE I continued.

100 Parts
Crvftal Silex.
Tyita - - -
fe. .. o - e
Petrofilex - - A4 g2
Japer - a1 36
Chalcedonian = - = - 84
Rub - - 4 3
'I‘opzz - - - 33
Hyacinth - - <« - ' 23
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. artz, felt fpar and mica,
Gramfc o s {%artz: felt fpar and fhaerl.
%S;ltﬁ::][oh .- :}Q’artz and mica.-
‘Rapakivi - - - .
G_rgnitone < _} Felt fpar and mica.

%I:::fen L. :}Quartzi garnet-and mica.
Jafper, chert, lava, fhoerl containing
- quartz, felt fpar, fhoerl, mica, or
ferpentine in a cryftaline form,
Jafper, chert, filiceous grit, or lava,
containing pebbles of an oval form
The fame ground and contents, but
in angular forms.
Quartz, mica, {teatites.
] Quartz, mica, ferpentine.
Giteifs - =~ <4 Quartz, mica, fhoerl, fteatites, or
foap rock.
| Quartz, felt {par, mica, ferpentine.

Amygd.:a.lo'xdes : _{]afper, or chert, contajning fpar or

Pérphyry -

Pudding flone - -

Siliceous breccias

ferpentine.

T . [ Quartz, clay and fieatites, and felt
Metallic rock of Born Tpar z'ometimes. %

Variolite - - Serpentine, containing various flones,

Proportion of Ingredients in Natural Salts.

Acids { Alka.| Earth] Water
Tartar vitriolate | 31 | 63 | — 6
Glauber’sfalt - | 1422} —] 64
Vitriolic ammon. -| 42-} 40 | — | 18
Epfom - t24 | —{19] 357
Alum - < 24 | — {18} 58
Vitriol of iron «f 20 | — | — | 55| 25 iron.
Ditto of copper -] 30 | — | ~~ | 43 | 27 copper.
Dittoof zing | 22 | — | == | 58 | 20 zinc.
Nitre - - 30|63} — 7
Cubic nitre - =« 29| g0 | = | 21 .
Nitrous ammon. | 46 | 40 | = | 14
Nitrous felenite - 33 | —{ 32 | 33
Ditto Epfem - -} 36 | = | 27 | 37
Salt of Silvius - -l 30 | 63 | — 7
Common falt .- - 33 ] 50| —] 1%
Sal. ammoniac - 52 | 40 | — 8
Marine felenite | 42 | — | 38 | 20
Borax purified = -l 34 J 17 | — 1 47
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Inflammable.

Hepatic ~air-—-I o0 cubic inches of it united to
water may contain 8 of fulphur.
~ Sulphur—60 acid and 40 of phlogifton.

Proportion of Ingredients in Metallic Ores.

100 Parts. © Gold.

Ore of Adelfors or Norway—g9,59 martial
pyrites 0,41 gold. :

of Salfburg in Tyrole—22% arfenical
pyrites, and, 0§2 of gold.

= of Nagaya—qg pyrites, galena and
filver, 0,83 of gold.

Gold fand of Africa—o,22 at moft.

100 Parts. . Stlver.

Vitreous ore—=2§ fulphur, and 75 of filver. -

Slightly arfenicated at RQuadanal-canal—io
arfenic, and go of filver. i

—— {uperarfenicated at ditto—ditto from 4
to 6 ozs. of filver per quintal.

Red ore—31 realgar, 8 fulphur, and 6o filver
generally.

Black ore {olid—4o fulphur, arfenic, and py-
rites, and 60 filver,

Black
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Black ore loofe—~5 fulphur and pyrites, and
2 filver at moft. '

Arfenico-martial ore—from 9o to g9 iror,
and arfenic, and from 10 to 1 of filver.

White ore—from 70 to go of fulphurated
copper, arfenic, and iron, and from 10 to
30 of filver.

Grey ore—from 12 to 24 of copper, from 1
“to 12 of filver, and the rémainder {ful-
phur, arfenic, and a little iron.

Brown ore—moftly copper, fulphur, arfenic,
a‘little regulus of antimony and iron, and

- from 1 to § per cent. of filver.

Plumofe ore—pyrites, arfenic, antimony, and
about 1 per cent. of filver.

Cobaltic ore—fulphur, arfenic, cobalt, irom,
and from 40 to go per cent. of filver.

Vitriolic and marine filver—about 70 of filver.

100 Parts, Copper.

Red calx of copper—26 fixed air, 1 water,

' - %73 copper.

Brownifh red—pyrites, and from 20to 50 of
copper.

Malachite—zg aerial acid and water, and 71
of copper.

Mountain green—22 aerial acid, 6 water, and
72 of copper. -

Mountain blue—29 aerial acid, 2 water, and
69 of copper. : :

Vitreous



CONTENTS. xvil

CHAZP IX :
Zinc -~ SR G e D &
CHAP X :
Regulm of Antimony =~ — — 324
CHA P. XIL
Regulus of Arfenic — — 327
CHAP. XIL
Bufinuth — — 332
; C HAP XII
€obalt — — — 2135
C H AP XIV. ;
Nickel — — ~— 341
CHAP. XV. .
Regulus of Manganefe - — 345
CHAP XVL
Siderite —_ - 354

CHAP. XVIIL
Molybdena.  Molybdena membranacea Cronf?.

154 Wafferbley of the Germans 357
B 231 2 T R 3 3SR
Of the Tungflenic Acid R 360
CHAP XIX
Saturnite —_— - 361
CHAP. XX
Rejz'exzom on the nature of Cobalt, Nickel, and
Manganefe — — 3062
APPENDIX I

Geological Obfervations — 373
] TABLE



xviii CONTENTS.

TABLE I .
The Quantity of Metal in a Reguline State af-
Jorded by 100 Grains, dre. — 398
~ TABLE IL
Of the Weight and Colour of Metallic and
Earthy Precipitates, &e. -— 399

. TABLE IIL
Of the Proportion of Ingredients in Earths and
Stones —_ — 403

C ORRECTTION S

P. Line
12. 14. Dele they
16. 10, Dele and
34+ for Species III. read Species IV, and corre& the
numerals of the other Species, as far as p. 46,
where for Species XI. read Species XII.
36. 1. read if Tron be precipitated from the fparry acid
by lime water, the precipitate will be white, &c,
86. 21. read commonly cybic, fometimes oftagonal, or
polygonal.
810 6. for procc{gtds the fhiftus, read proceeds from the
fhiftus. ; A '
¥8. 21, for 6o of, read 60 per cent of, Jic. %
318, 6. jfor parallelipedal, read parallelopipedal.
120. 18, for parullelipeds, read parallelopipeds,
147. 4. for rnelian, read carnelian.
153. 14. for Metallic flone, read Metallic rock
200, . g. for felentine, read {elenite,
384« 20. for 1000, read 10c00.

ADDITIONS, .
114. 3, Mr. Grewille pofiefles an agate, fpeckled with
yellow pyrites, which is calied an Avanturine.
139. 17. Mr. Dolomiex has lately difcovered at Stromboli,
another fort of pumice, which feems to be a
ferruginous granite altered by fire.

ELEMENTS



ELEMENTS
OF

MINERALOGY.

oy

M INERALS in their ﬂr1&eﬁ fignification
denote only fuch fubftances as are found in
inines, fuch as Metals, Semi-metals, Sulphur
and Salts; but in a more extenfive fenfe,
they denote all foffils that do not belong’
either to the vegetable or animal kingdoms,’
and confequently Stones. and Earths, all. of
which are comprehended under the Denomi«
nation of the Mimeral kingdom.

The mineral kmgdom is therefore ufually
divided into four parts or clafles, wiz,
L. Earths, and Stones. 1L Salts. 1. Inflam~
mable Subflances. V. Metallic Subflances:,
which naturally point out a ﬁmllar fourfold
divifion of ‘this treatife.

B PART
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P A R-TaSE
Of EartHs and STONES.

By Eorths are commonly underftood tafte-
lefs; inodorous, dry, " brittle, uninftammable
fubftances, whofe {pecific gravxty does not
exceed 4,5. which are incapable of being
metalized, are fcarcely foluble in water, and
give no tinge to Borax when melted . with
it. However meckhme is ufually called an
Earth, though it has a pungent tafte and is
very perceptibly foluble in water, fo alfo are
limeftone and gypfum, though they both
contain a purely faline principle, and there-
fore in my opinion they and fome other fuch
fubftances may be claffed both among Salts
and among Earths., Nay it appears that all
Earths are foluble in fome very large pro-
portion .of water. Hence I think with Mr.
Bergman, that in the firiCteft fenfe the term
Earth, thould, exclufively of any other deno-~
mination, be appropriated to fubftances of the
above- defcription, that require above one
thoufand times their weight of boiling water
to diffolve them, and that thofe which are
foluble in between four hundred and one
thoufand times their weight of water may
be called either falts as technical, or Earths .
as common language requires.

L

o i . Stones -
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Stones differ from Earths only in hard-
hefs and its confequences, and therefore are
included under the fame generical name.
Yet diamond is alfo called a Stone, though
it probably contains little Earth of any kind.

CHAP. L
Of Siriple Earths, their number and Charalters.

By fimple Earths, I'mean thofe which pof-
fefling permanently diftin& c¢haracters, are
incapableof being further analyzed or changed
into any other, by any means hitherto known.
Of thefe, we kiow only five. The Calca-
reous, the *Poriderous, the Magnefian or Mu-
riatic, the Argillaceous, and the Siliceous.
All Stones and Earths hitherto examined, are.
found to confift of thefe either fingly, or
mixed, or chymically united wjth each other,*
in various proportions, together with faline,
inflammable and metallic {fubftances; for in
the Earth they are feldom of ever found per-
fetly pure.

Of the Characlers of Calcareous Earth.

1® When perfe&tly pure and free from all -
combination, it conftitutes fZime; its fpecific
gravity is about 2,3. it has a hot burning

tafte, alts :powerfully on animal {fubftances,
o B2 and
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and when in lumps, heats thh a moderate
quantity of water. .

2% In the temperature of 60° it requires
about fix hundred and eighty times its weight
of ‘water to diffolve it; its tafte is then pun-
gent, urinous, yet fweetifh.

3t It is combinable.with all acids, and in
particular eafily foluble in the nitrous or
marine, but dificultly cryftalizes with them,
as it forms deliquefcent falts, and is in
great meafure precipitable from them by the
vitriolic, to which it preferably unites,
forming gyplum or felenite, which is wholly
precipitable from them by the affufion of
highly re&tified fpirits of wine, or moderate
evaporation, nitrous felenite cafily parts with
its acid, when calcined in open veflels and
a red heat; but marine felenite fcarcely.
Both felenites have a bitter tafte.

4™ When in veflels on which it cannot
a&, it is infufible per fe (that is fingly;)ina
heat that would melt iron: yet Mr. Parker's
glafs fecms to have induced a flight beginning
of fufion in lime, even when it ftood on
charcoal, but if mixed with argillaceous, mag-
nefian or filiceous Earths, it will melt in a
more moderate heat, and particularly if mixed
with two or more of thofe Earths. And
' hence



Ponderous Earth. %

hence it is fufible in earthen veflels, even of
porcelain ; it is fcarcely affeCted by fixed al-
kalis, but eafily melted and without effervef-
cence by borax or mxcrocofmxc falt, or
calces of lead.

.anderazu Earth.

% This may more conveniently be called
Baryte.r, when pure it is alfo'in the ftate of
lime, which it perfeétly refemblesin tafte, but
it requires nine hundred times its weight of
water to diffolve it in the temperature of 60°

2* It is combinable with acids, but with
the nitrous and marine, it forms falts that
do not deliquefce, and with the vitriolic, a
falt much more difhicultly foluble than gyp-
fum, it decompofes tartar vitrolate, an eflect
which no other Earth can operate.

3% It is precipitable from the nitrous and
marine acids by the Pruflian Alkali, a pro-
perty which alfo diftinguithes it from all
other Earths,

4% In the dry way it a&s and is ated
upon nearly as calcareous Earth, but it is
fomething more fufible by the mineral alkali.
Its 1pecific gravity exceeds 4,000,

B 3 Magnefia

~—
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Magnefia or Muriatic Earth

“ Its fpecific gravity when perfectly pure
is about 2,33

2% It requires about feven thoufand fix
hundred and ninety-two times its weight of
water to diffolve it in the common tempera-
ture of the air.

3% It is combinable with acids, and though
the vitriolic eafily feparates it from the ni-
trous and marine, yet it does not precipitate
it, as it does calcareous Earth and barytes,
but forms Epfom falt which is bitter and
foluble in its own welght of water; whereas
with the former Farths it forms infipid and
very diflicultly foluble tompounds.

4™ Expofed to the ftrongeft heat, it will
neither burn to lime, nor melt per /2, but lofes
much of its weight, partly by evaporation,
and partly by the lofs of'a certain proportion of’
water, which it naturally retains: Neither will
it vitrify in company with any other fimple
Earth, except the calcareous, of which, accord-
ing to Mr. Achard 1005 will promote the fu-
fion of from twenty-five to fifty of magnefia,
it will alfo melt with argillaceous and filiceous
Earths together, and much more readily if
calcareouys Earth be added to them, Like
: lime



~

Argillaceous Earth. by

lime it is brought into fufion by borax or.
microcofmic falt, but is fcarcely affe&ted by
fixed alkalis, or calces of lead.

v

-

Argillaceons Earth or Earth of Alum..

1™ This may more convemently be called
Argzll its fpeclﬁc gravity when pure does not .
exceed 2,000.

2% Itis exceedingly dxffuﬁble, but fcarcely
more foluble in water than pure magnefia.’

3% It is combinable with acids, and when
combined with the nitrous or marine, like
magnefiaitisfeparable, butfcarcely precxpltable
by the vitriolic acid * with which it forms'
Alum, which always contains ‘an excefs of
acid and has an aftringent tafte; when com-
bined with any of thefe acids, it is not pre-
cipitable by the acid of fugar, which diftin-
quifthes it from the foregoing Earths, .all
of which (except the ponderous united to the
vitriolic acid) are precipitable from the vitrio-
lic, nitrous and marine acids, by that of fugar, '
though the precipitation is not always appa-
rent before the liquors are evaporated; nor at '
all, if there be an excefs of the mineral acxds.

* For if concentrated oil of vitriol be droped into.a very
faturate folution of nitrous or marine Alum, a greyifh preci-
pitate will immediately appear.

B 4 The -
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- 4™ The ftrongeft heat barely hardens it,
but does not give it the qualities ‘of ' lime,
nor melt it, while fingle, or accompanied
only with magnefia or {iliccous Earth ; but
m;xed with calcareous, it runs into fuﬁon
very readlly, and hence Mr. Gerhard has
found 'it*fufible ' in a crucible of chalk, but
not in ane of clay, fixed. alkaljs do not pro-
mote ‘its’ fuﬁon, but borax and mlcrocofmlc
falt diffolve jt; the firft with fcarce any, and
the latter with a more notable efferveicence,
Calces of lead affet it fomethmg lefs than
théy do calcarcous Earths.’

Siliceous Earth.

~This is by fome called cryflaline,
quartzy, or vitrifiable Earth, as it is that of
which glafs is ufually formed ; its fpecific
gravxty is 2,65, and confequently ‘it is the
heavieft of all the fimple Earths, except the’
barytes '

2% It feems lefs foluble in water than any
other, yet in the common temperature of the
atmofphere ten thoufand parts of water may
contain one of this Earth;; and in very high
degteés of heat, much exceedmg that at
which water ufually boils, it feems foluble in
a much greater Proportxon.

Y

3‘1' It
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3d It combines with noacid hitherto known,
except the fparry, which either ina liquid or
aerial ftate, but particularly in the latter, is ca=
pable of holding much of it in folution,
which it depofits either on cooling or coming
in conta® with water, or fubftances with
whichithas a greater affinity. But cauftic fixed:
alkalis may even in the liquid way take up:
from ;% to = of their weight of this Earth.
according as it is more or lefs {ubtilly, divi=
ded, and hence it is not unprobable that even
lime-water has. fome action on it

4™ Itisinfufible per /2 in the ftrongeft heat,
neither does argillaceous or magnefian Earths
promote its fuﬁon, the . effe&t of calcareous
Earth is fomewhat more doubtful, for Mr.
Achard * and Mr. Scheffer, T, aflert that thefe:
Earths do not melt together, but Mr. Darcet,}
and alfo Mr. Bergman,§ and Mr, Swab, || fay
that two parts lime melt one of quartz; at leaft
the;e is no doubt but this may be effected in
veflels of clay, for an admixture of this will
make the other two FEarths immediately
yield. Fixed alkalis, particularly the mineral,
readily melt double their weight of this Earth
with effervelcence, borax affe@s it more dif-
ficultly, and with fcarce any effervefcence,
and microcofmi¢ falt has hardly. any a&ion

* Mem, Berlm 1780, . p. 32. + Foreles. § 1 by
¥ 22 Roz. p. 27. ,§ Scheff. Foreles, § A A An7n§1,erk
B Mem01res d'Upfaly p. 443.

3

on
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on it; calces of lead a& on it more power-
fully than on argill, but lefs than on calca=
reous Earth, and melt from 1 to % their
weight of it. ;

The calcareous, ponderous magnefian and
argillaceous Earths being combinable with
all acids, may be called abforbent Earths, in
contradiftin&ion to the filiceous, which
unites only to the {parry acid.

Befides the general charalters of thefe
Earths, here given, Mr. Bergman has obferved
and noted their different powers of abforbing
and retaining water; after moiftening equal
weights of filiceous fand, chalk, magne-
fia, and Earth of alum, with as much water
as they could take up without dropping,
he found that the fand took £ of its
weight, chalk 3, magnefia 1;%, and Earth
of alum 2,3, and when all thefe moiftened
Earths were expofed to the fame heat, the
fand loft its water firft, then the chalk, then
the magnefia, but the argill, not until red-
hot.

Again one of the charalters of argillaceous
Earth is the extreme fubtility and finenefs of
1ts mtegrant parts, which render it fmooth
to the touch, and flowly feparable from water
when diffufed through it, alfo a certain vifci-

dity
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dity and du&ility which proceed from its
power of retaining water, flﬂd of thefe pro=
perties magnefia alfo participates though in a
lefler degree. Siliceous Earths on the contrary
are chara&erifed by roughnefs, hardnefs,
fharpnefs to the touch, and a total want of
flexibility and adherence to each other, when
minutely divided, and a ready feparation from
water; of thefe properties calcareous and
ponderous Earths participate, though in a
lefler degree.

CHAP IL
Of the Affinities of Earths to each other.

The above mentioned Earths are never
found in nature perfeitly pure, but always
combined or mixed either witha faline or in-
flammable principle, or with each other, or with
fome metallic principle, particularly iron, be-
fides water; when mixed with any notable pro-
portion of the inflammable or metallic princi~
ples, or even of the faline, fo asto exhibit the
charaGters of fuch principles, they fhall be
treated of under thofe particular heads; I
fhall here confider only fuch compounds as
retain the general charalers of Earths, and as
in conformity with Mr. Cronfled, 1 intend
_ deducing the various /pecies. of Earths from
their union either with faline principles or
with each other, it will be neceffary to indi-
gate the affinities on which fuch unions are

founded ;



12 Elements of Mineralogy.

founded ; the affinities of Earths to’ acids
are generally known, but thofe of FEarths to
each other and to calces of iron have no
where been treated of; and therefore require
fome developement,—The efforts of art can
fearcely exhibit in the bum:d way, the affini-
ties of Earths to each ather, if this could be
effected, we fthould probably find the fame
eleftion- and preference take place among
them as among Earths and acids, we are
therefore obliged to have recourfe to the dry
way, which is much more imperfe@: foras they
are all reduced by fire to a'ftate of liquidity,
they differ but little in fpecific gravity,and can
difficultly be examined while in fufion, when
cold they are all found fo mixed that it is
not poflible to judge of their affinities by the
way of preference and exclufion; but if we
judge of thefe affinities as we do of that of
water to falts, by the greater or the leffer
quantity which one of them confidered as a
menftruum, can take up of another or what
proportion of the one determines the fuffon of
another, we may in that manner form a tole-
rably accurate idea of their different attrac-
tive powers.

Among the fimple Earths, the calcareous
alone,* can be looked upen as the menftru-

“* Perhaps the ponderous ‘may alfo have this property,
but it ‘being {carce, no cxperiments have yet been made
with 2 view to determine this point. .

um

.
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um of other Earths, for according to the
important difcovery of Mr. D’ Arcet, ' they
arg all rendered fufible by a proper propor=
tion of this Earth, though infufible of them=
felves. A difcovery which throws the greateft
light, not only on mineralogy, but alfo on
metallurgy and the arts of vitrifation and:
pottery ; now calcareous Earth requires for its
fuﬁon half its weight of magnefia, and only

1 of its weight of argillaceous Earth, accord=
mg to the experiments of Mr. Achard.+ He:
did not indeed obferve that it had any effect
on filiceous Earth, but this appears to be:
oyving to his having, ufed too {mall a propor~
tion of the calcareous, for Mr. Gerbardi.
havmg expofed filiccous Earth to a violent
heat in a crucible of chalk, found it vitrified
in the edges where it touched the chalk, but
we may infer that this Earth is lefs aded
upon and more difficultly than the foregoing;
even in-the liquid way, calcareous Earth in
{fome cales manifefts the fame affinities, thus
if Earth of alum perfectly pure be added to
Jime water, it will precipitate the lime as
Mr. Scheele has thewn in the Memoirs of
Stockholm, for 1776, and the precipitate is
foluble in the marine acid, which fhews that
the precipitation does not arife from any re-
mains of the vitriolic acid in the Earth of

+ Mem, Berlin, 1780. } 2 Gefch. Minera! Reich,
alum,
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alum; as gypfum in that cafe would be formed,
which is infoluble in the marine acid, but
pure magnefia, that is, free ftom aerial acid;
does not precipitate lime water.

Siliceous Earth feems alfo to have fome
affinity to the argillaceous, for although it
cannot be brought into fufion by the argilla+
ceous, yet when melted by fixed alkalis
it a&s on the argillaceous Earth of the cruci-
bles and diffolves it; now fixed alkalis fingly,
cannot melt argillaceous Earth; to fay no-
thing of the hardening power of argill and
filiceous Earths, when mixed together and
heated. '

Iron in a more or lefs dephlogifticated ftate;
being foundin fome proportion mixeder united
with almoit all forts of Earths and Stones, de-
ferves alfo to have its affinities to them men=
tiened, it is much more fufible than any of
them, and may therefore be confidered as a
menftruum. Mr. Achard has found that an
hundred parts of calx of ifon are capable
of melting four hundred of calcareous, fifty
of argillaceous, thirty-three of filiceous and
twenty-five of magnefian Earths, it acts
ftill more powerfully on leffer proportions of
thefe Earths. Sl

‘Hence,
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Hence the affinitics of thefe Earths; and

calces of iron to each other, feem to me to
ftand in the following order.

Limey Magnefia,  Argilly Silex, Calx of Irons
Calg of Tron,  Lime, Calx of Irony Calx of Iron, Lime,
Argill, Calx of Iron, Lime, Lime, Argill,
Magnefia, Silex, Argll, Silex,

Siiex, Magaefia.

When fubftances are diffolved and at liberty,
their affinities whether in the moift or dry
way, are exaclly the fame, they being equally
divided ; and the only difference is, that in
one cafe, they are diflolved by fire, in the
other by a liquid. We may alfo obferve, ift,
that the lefs calces of iron are dephlogifticated,
the greater is their power of attracting Earths
as Mr. Riwman has difcovered, and when
dephlogifticated to a certain degree, they lofe
this power, their colour according to the
degree of their dephlogiftication is as follows,
whitifth, pale yellow, yellow, 1ed, b'own,
green, and blue. 2dly. That when once
lime or calces of iron have alted as menftru-
ums upon any Earth, a compound menftruum
arifes, which aéts much more powerfully on
other Earths; thus, though one hundred parts
of lime can diffolve or liquify very little of
filex, yet when thefe hundred parts of lime
have taken up fifty of magnefia, they are
enabled to difjolve one hundred of filex, and

‘ this
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this laft compound forms a menftruum fiil
more compound, which is able to diffolve
‘ftill more of magnefia, for equal parts lime,
magnefia, and filex form a perfe glafs;
and hence equal parts of any thrée of the
fimple Earths will vitrify in a fufficient heat;
fo that calcareous Earth be one of the three;
nay one part lime and one of argill will melt
2 or 2% of {ilex, and other mixtures are more
or lefs fulible as they approach to this pro~
portion.

The principal marks of Chymical Ustion are the
Sollowing.,

1™ A [pecific gravity exceeding that of the
heavieft of the ingredients of the compound;
or even greater than the intermediate. But
it does not follow that, where fuch denfity is
tvanting, a chymical union does not exift,
for the peculiar firu&ure of the compound
which does not admit water into its vacuities
may hinder this property from being obferved,
fo may alfo a certain quantity of water which
enters into the compofition, and cannot al-
ways be made fenfible.

2% Tranfparency, when this property is
found in combinations of Earths with each
other, or' with faline fubftances, it indicates

a chymical union ; but fuch an union is alfo

confiftent
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€onfiftent with opacity, as this may arife from
a mere mechanical arrarigement of the parts,
or the interpofition. of fome that are not

chymically combined, too great thicknefs,
&ec.

3% Cryffalization. ‘This proves that the
parts of the chryftalized fubflances have
been at fome period very minutely divided;
and in general that they have been chymlcal-
ly combined with the menftruum, in which
they chryftallized; though I agree with Mr.
Bergman that a chymical union with fuch a
menftruum is not always requifite; but it
does not prove that they were chymically
combined with any other fubftanee which
chryftallizes with them, except fome other
mark of fuch union appears, and particularly
a denfity greater than could be expe&ed from
the proportion and denfity of the component
parts.

4™ A more difficult Solubility in their com-
mon menftruums, and of courle a ftill greater
difficulty of folution in.menftruums, that a&
only on one of the component parts. Of
this there are numberlefs inltances, yet there
1s one exception, viz. where one of the com-
ponent parts is refolvable by the a&ion of
the menftruum into an elaftic fluid, which
by its eruption fo powerfully agitates and
C divides
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divides the compound, as to render it more
foluble. Thus lime-ftone, and mild mag-
nefia, are more eafily diffolved than either
lime or calcined magnefia. On the other
hand, fome metallic calces are more eafily
diffolved in certain acids, than they are when
furnifhed with phlogifton, though this alfo be
refolvable into an elaftic fluid ; but this I have
clfewhere explained. The calces of iron are
fo much the more difficultly diffolved, as they
are more dephlogifticated ; hence the whitifh
calx is moft difficultly diffolved; and next to
that the yellowifh and red ; but the brown,
green, and blue, moft eafily ; and hence,
ftones which contain dephlogifticated calces
of iron and unareated Earths, are moft diffi-
cultly diffolved, though the calces are not {o
ftrongly attracted by the Earths, nor confe-
quently the ftones fo hard, as thofe that con-
tain iron in a more phlogifticated ftate. This
accounts for the difficult folubility of talc,
mica, &c.

CH AP, -HIL

Of the Syflematical Arrangement of Earths
and Stomes.

. All Earths may be divided into fimple and
compound. Simple are the five unalterable
kinds already defcribed, which conftitute five
forts or genera, under which all terrene cond-

pounds may be ranged,
B
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. By Compound Earths, 1 underfland thofe
that are combined or mixed in a notable pro-
portiony either with each other; or with a
faline; inflammable, or metallic principle,
yet not in fufficient proportion to require
them to be arranged under fuch foreign prin-
ciples. Such compounds being permanent,
and being the foundation of a peculiar deno-
mination, I call fpecies, and fimple fpecies,
in order to diftinguifh them from fuper com=
pounds, which will prefently be mentioned.
Thus gypfum is a compound Earth, confifting
of calcareous Earth, and a faline principle,
not accidentally, but permanently mixed with
tt. So alfo tourmaline i1s a compound Earth,
confifting of the argillaceous, filiceous, and
calcareous, and iron, in proportions deter-
mined within certain limits, and forms a
fimple fpecies. I faid a notable proportion,
becaufe it is difficult to affign this proportion
with precifion; for it relates to denomina=
tions of fubftanges, and thefe are founded on
the neceflity of diftinétion, arifing fometimes
from the ufefulnefs of fubftances to mankind,
and fometimes from caprice. Thus, a com-
pound Earth, which fhould confift of calca-
reous Earth, and only two per cent. of gold
or filver, would be denominated an ore,
whereas, if it contained only two per cent.
of iron, or of another Earth, it would flill
retain the name of, and be reckoned among,
calcareous Earths. However, in general we

Ca may
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may fay, that any proportion which produces
peculiar effe@s, or is the foundation of fome
particular ufe, is notable. "When iron is found
in any Earth or Stone, in the proportion of
14 or 15 per cent. it commonly renders it
magnetic, either before or after torrefattion,
according to its ftate of phlogiftication; and
if it be found in the proportion of 30 per
cent. or more, it gives the compound the de-
nomination of an ore. - T'o flones that con=
tain a greater quantity of iron than is effen-
tial to them in the pureft fate, I add the de-
nomination martial, or ferruginous.

When fimple Earths, belonging to different
gencra, are mixed or combined with each
other, I generally place them under that
genus of which the compound contains the
largeft proportion, yet not always, for if
the compound poflefles the peculiar charaéters
of the component part, which is in a fmaller
proportlon- or if it attracts the attention,
and is fubfervient to the ufes of mankind,
merely on account of the lefs copious ingre-
dient, Irange it under the genus of that in-
gredient. Thus, thoughcommonclaycontains
much more of filiceous than of mere argillace-
ous Earth, yet, as it poflefles fmoothnefs, vifci-
dity, and foftnefs, in a high degree, it would
appear ridiculous to place it under the filice-
ous genus, whofe charatters are the very re-
verfe, Tor the fame reafon, I place the

‘cious
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precious ftones under the filiceous genus,
though the argillaceous be, in point of pro-
portion, predominant in their compofition.

By fuper-compound Earths or Stones, I
mean aggregates of wifibly different fimple
Jpecies, in a notable proportion, whether
thefe {pecies belong to the fame, or to different
genera. Thus I would call a compound of

pfum and fluor fpar a fuper-compound,
though both belong to the calcareous genus ;
and g fortiori granites and porphyries, which
form aggregates of fimple fpecies belonging
to different genera. Super-compounds, there-
fore, form compound Jpecies, which may be
ranged under that genus which is found in
them in greater proportion. In general they
may be known by the eye, at leaft when
aided by a lens. L b

In firi@nefs, Earths of different genera,
each of which contain the aerial acid, thould,
when mixed with each other, conftitute a
compound fpecies, yet, as this acid is eafily
expelled, and caufes no great difference in
the properties of the compound, and as in
fa& abforbent Earths, when combined with
no other faline principle, "are {feldom without
ity 1 {hall rank thofe compounds among the
fimple {pecies, and fo I fhall quartz and filex,
though f¢ldom abfolutely pure,

C3 CHAP,
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CHAP 1IV.

Calcareous Genus.

SreciEs 1.

Calcareous Earth, uncombined with any
Acid.

This ftone is of a grey colour, moderately
hard, or rather foft, found near Bath; it is
mixed with calcareous Earth combined with
fixed air; and hence it effervefces with acids,
but at the fame time it is foluble in water, to
which it communicates the tafte of lime; and
if this folution be mixed with fulphur, it
diffolves it, and forms a calcareous liver of
{ulphur, with the afliftance of heat; whence
it is plain that part of the calcareous earth is
in an uncombined flate. See Falconer on
Bath Waters, vol. i. p. 156 and 257. When
expofed to the air for fome time, it hardens,
by attraing a fufficiency of the aerial acid.
I have obferved feveral lime-ftones to have
the fame property of hardening fome time
after they have been dug. Mr. Monnet alfo
found this Earth in a loofe, dry, powdery
form, of a yellowifh colour, in the moun-
tains of Auvergne, and fufpe&ed it to be of
volcanic origin,  Mineralogie, p. 515,

SpPEcIES
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Seecies 1.

Combined with the Aerial Acid.

This {pecies compréhends a great variety
of external appearances, the moft remarkable
of which are tran{parency and opacity, hence
I fhall divide it into two feries, the tranfpa~
rent and opake; all effervefce with acids;
none give fire with fteel; the chryftalized de-
crepitate when heated.

SErI1Es I

Tranfparent Spars.

Thefe are of alamellar texture, and moftly
break or {plit into rhomboidal laminz ; and
this firuture is generally called fpathofe, or
{parry. They are found cryftallized in va-
rious forms, rhomboidal, hexangular, trian-
gular, polyangular; but the moft common is
the rhomboidal, of which fort is the Iceland
cryftal, which poflefles a double refracting
power.

Their {pecific gravity is generally about
2,700, when pure from metallic particles;
and they generally contain from 34 to 36
per cent. of the aerial acid, from §3 to §5
of mere Farth, and the remainder water.

‘ C3 Thefe
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Thefe fpars when pure are always colour-
lefs, but fometimes they are found green,
brown, reddith, yellowith, and even black,
from a mixture of metallic particles.

* De /o Hire and Huygens, denote rhom-
. boidal fpar under the name of talc.

SeEri1Es II.

Opake.

Under this feries I range a variety of ftoneg
of the fame fpecies, but which are known
under various denominations arrifing from
external properties, or the apparent mode
of their, origination; fuch as opake-f{pars,
ftalaéttites, tophufes, incruftations, petrifac-
tions, agaric-mineral, chalk, limeftone,
marble, :

Opake Spars.

Thefe are chryftalized under the fame re-
gular forms as the tranfparent {pars, an.d
iometimes appear in a globular form ; their
texture is alfo lamellar, they are of different
colours like the foregoing; the red fre-
quently receive that tinge from manganefe,
16 Roz, 15§, ;

Stalattites,
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Stalactites, Sinter Calcareum, Stiria,

Thefe are found fufpended from vaults,
being formed by the oozing of water charged
with calcareous particles, and gradually eva-
porating, leaving thofe particles behind; this
depofition can fcarce be called a chryftaliza-
tion, as the calcareous particles do not ap-
pear to have been diflolved, nor even very
minutely divided, though this fometimes
happens, whereas tranfparent f{pars appear
to have been formed from a folution in water,
by means of the aerial acid. Stalaites are
of a lamellar or granular texture, and either
in a branchy form, or in that of perforated
cones, or globular, and then called flalag-
mites, oolithes, pifolites, &c. Moft of thefe
ftones contain a flight mixture of argill and
calx of iron, And hence are of a grey,
brown, yellow, or blackith colour,

Tophi, Duckflein of the Germans, Pori.

Thefe differ from the former, not only in
fhape, but principally in this, that they have
been formed by a gradual depofition of
Earths, chiefly of the calcareous kind, barely
diffufed through water, within the water
itfelf and not in air. Hence they are of a
foft -and porous texture, and of the fame
] ‘ colour
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colour as the foregoing, the pureft forts alone
are placed here.

Calcareous. Incruflations.

Thefe are generally found on branches or
roots of trees, and fometimes on ftones of
different kinds, the moft remarkable of thefe
incruflations is that found on the roots of
pines, called Offeocolla, which Mr. Margraaf
found to confift chiefly of calcareous Earth,
mixed with a fmall proportion of filiceous,
and " volatile alkali, together with fome vege-
table parts,

Calcareous Petrifaltions.

Thefe confift of calcareous ftones, in the
form of animal or vegetable fubftances, the
former are called Z oophytes, the latter Phy-
tholites.

The moft remarkable of the former are, 1ft,
Thofe of the Coral clafs, of a ramified and tubu-
lar form as coral, madrepores, millepores,
aftroites. 2d, Thofe of the clafs of {fea worms,
belemnites, which areof a conic or cylyndrical
torm. Aflerie and Entroch:s, which have a
flarry appearance. 3d, Thofe of the tefta-
ceous clafs, as wautilites, ammonites, echini,

&e.
Agaric
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Agaric Mineral, Gubr.

This fanciful name denotes only a loofe
calcareous Earth found in the clefts or cavi-
ties of rocks, moftly white, but fometimes
red or yellow, from a mixture of ¢lay or
ochre.

Chalk, Craie, Craie de Champagne, blanc
d Efpagne of the Freuch.

This fubflance is too well known to need
any defcription, the pureft is whbite, yet it
contains a little filiceous Earth, and about
two per cent. of argill. Mr. Rinman’s Hiftory
of Iron, § 201, mentions a blue chalk found
in the ' neighbourhood of Up/al, which con-
tains iron. Mr. Beaumé fays that the pureft
calcareous Earths he has met with contain
fome fmall proportion of iron, which depofits
from folutions long made. 1 Beaumé 253,
however I have frequently ufed chalk, in
whofe folution neither galls nor Pruffian alkali
could difcover any. Dry chalk contains
more aerial acid than any other of the cal-
carcous clafs ; generally about forty per cent.
its fpeciﬁc gravity is from 2,4, to 2,635.

Limeftones,
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Limeflones, Albarcfe of the Italians.

All ftones which are ufually burned to
lime, ‘are comprehended under this name ;
fome are of a lamellar and fome of a gra-
nular texture ; their colours are various, the
pureft ate white, grey, or bluifh grey, their
proportion of aerial acid is fomething greater
than that in fpars, and all contain fome {mall
proportion of argill, quartz and iron. 18
Roz. 345, Mr. Meyer aflerts, that in the
pureft limeflones he ‘has examined, thefe
foreign ingredients amounted to about four
per cent. he alfo fays that he has found
marine Epfom and fea falt in fome {mall
proportion in all of them. 1 Meyer, L B0
and 21. Some limeftones found in Scania,
contain orpiment according to Scbq}’er:
account. Among limeftones we may reckon,
that called St. Stephen s ftone by Cartheufer
and Vogel, becaufe it has fome red {pots on
its furface refembling blood ; the lamellar
limeftones ufually contain petritactions, chicfly
of marine animals and alfo fhells; the fpe-
cific gravity of limeftones is from 2,65, to

2,70, generally. -

Ketton Stone' is a remarkable {pecies of
limeftone, confifting of very fmall globules
like the roe of fifh, concreted together,

Hence
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Hence its {pecific gravity is only 2,456, and
it is called Hammutes, it contains ninety per
cent. of mild calcareous Earth, and ten per.
cent. of argillaccous Earth fo firmly united
tored calx of iron, as to be difficultly foluble
even in aqua regia; the proportion of iron
is not above one per cent. in this ftone, and
yet it fenfibly colours it.

Portland Stone, and Purbeck Stone belong
alfo to this clafs, the fpecific gravity of the
former is 2,533, and of the latter 2,680,
according to the experiments of Dr. Watfon,
who accordingly found that the latter afforded
more lime, 2 Watfon’s Effays, 19o. Portland
Stone is of a dull white colour, loofe open
porous texture, eafily cut, and contains a
{fmall proportion of filex. Bath Stone refem-
bles the Portland, but its texture is more
granular and open; its fpecific gravity -
2,494

Calcareous Flag-flone, otherwife called cal-
careous fchiftus. That found near Wood-
flocky, and ufed for covering houfes, is of a
yellowith white colour and moderately hard,
its {pecific gravity is 2,585, contains a little
clay and more iron than the Portland Stone.

Marbles.
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Marbles.

Opake ftones of any fort, fomething
harder than limeftones, more compa&, of
a clofer grain and {ufceptible of a good polith,
have been called Marble by ftatuaries, but
this name is now appropriated to ftones of
the above defcription, of the calcareous genus
only. The fpecifi gravity of Marbles 1s from
2,7 to 2,8, their texture like that of lime-
ftones is either lamellar or granular and their
colours various, not only in different mafles,
but in one and the fame piece; thefe laft will
be mentioned among the compound fpecies =
when the different {pecies are in large diftin&
mafles they are called Breccias, Marbles of
three colours, grey, yellow, and black; which
abound in petrifaltions, are called /Juma-
chellis ; thofe of four colours, white, grey,
yellow and red, are called Brocatells’s. I .
thall here only mention the purer forts that
contain the leaft mixture of foreign genera.

White Marble, particularly that of Carrara,
is the pureft with which we are acquainted; it
1s of a granular texture and fparkling in its
fra&ture like fugar; its fpecific gravity is
2,7175, of this fort is the Pictra Elaflica of
Rome. Ferber, Italy, 130. Other white mar-
bles are not fo pure, many are of a lamellar
texture.

Black.
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Black. This colour is commonly owing to 2
flight mixture of Iron. Mr. Bayen found
one fpecimen of it to contain five per cent.
of iron, yet the lime made of it was at firfk
white, but in time acquired an ochry, or
reddith yellow colour, 11 Roz. 496.

Mr. Bergman remarks, that all calcareous
ftones which grow black or brown by calci-
nation, may be fufpetted to contain man-
ganefe, in that cafe the lime they form is
excellent as a cement. 2 PBergman, 229.
And according to Rinman (Hiftory of Iron,
§ 189,) white calcareous ftones, that grow
black by calcination, contain -about ten per
cent. of iron.

Grey. This fort of marble contains lefs
iron, only one or two per cent. according to

Mr. Bayen.

Blue and Green marbles derive their colour
from a mixture of fhorl, according to Mr.
Rinman, Hijftoria ferri. § 201. 206.

Srecies Il
Combined with the Vitriolic Acid.
Gypfum, Selenite, Plaifler of Paris.

This {pecies is of different colours, moftly
white or grey, of a lamellar, granular, or

fibrous

v
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fibrouts texture, of a moderate hardneéfs, nof
fo great as to give fire with fteel; fometimes
-opake, fometimes pellucid, fometimes regu-
larly chryftalized, and {ormetimes amorphous.

Its fpecific gravityis 2,32 generally, fome-=
times only 1,87.

Tt is foluble in about five hundred times
its weight of water, at the temperature of
fixty. Itdoes not effervefce with acids, and is
dxﬂicultly foluble in any, particularly in the
marine.

When heited a little below ignition, it un-
dergoes a motion fimilar to that of ebullition,
from the diffipation of its aqueous part, and
falls into powder ; if taken up when this
motion ceafes, and {prinkled over with water;
it foon concretes and hardens, by reafon of
its fudden chryftalization.

If calcined with % of its weight of char-
coal, ‘it yields .a liver of fulphur, and the
Earth thus {eparated, treated with black flux,
frequently yields a little of Iron: it is fufible
per fe by the blow pipe. 2 Bergman, 469,
or in a long continued porcelain heat, 22
Roz. 26, though Mr. Gerbard fays this does
not happen in crucibles of chalk, but only
in thofe of clay. 2 Gerb. Gefch. 16.

It
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1t contains about 30 per cent. vitriolic acid,

32 of mere Earth, and 38 of water; of

which it parts with about 20 by calcination.

The beft method of decompofing it is to boil
it, well pulverized, int a fixed alkaline lye.

The varieties of its external appearances
may be prefented under two feries, the
tranfparent and opake.

Serizs I.
T ranfparent.

Lapis Specularis, Vitrum Ruthenicum, Glacies
Marie, Stirtum Pellucidum, Gypfum Spa~
thofum Diaphanum. ' A

This is either colourlefs, or yellowifh,
green, or reddith; which laft colour is from
iron, as Mr. Morvean has, by means of
vinegar, completely feparated it. Its form
is either amorphous, or regular, generally
cubic ; its texture lamellar, {caly, or
fibrous.

SERIES ﬂ.

- Opake.

The colour of this is either white, grey,
yedowifh, greenith, or black; its texture
: {caly,



34 Elements of Mineralogy.

fcaly, fibrous, or granular; its fhape either
regular as cubic, rhomboidal, or prifmatic,
confifting of three or five fides; or amor-
phous, of which fort is alabafter, whofe tex~,
ture is granular, with fhining particles, and
its fpecific gravity 1,87.

Seecies IIL
Combined with the Sparry Acid.

Fluor, Spathum fufibile, Petunfe of Margraaf,
2 Theil. p. 45, Blue fobn.

Its colours are various, being either white,
yellow, blue, green, reddifh, purple, brown,
or colourlefs; its texture fparry or fhattery ;
its form either amorphous or regular;
its hardnefs not fo great as to give fire with
{teel ; its fpecific gravity from 3,14 to 3,18;
if greater it proceeds from a large propor-
tion of metallic or other foreign particles.

It is infoluble in water, does not effervefce
with acids, and is fcarcely foluble in them
without decompofition.

When heated it decrepitates and burfts, but
does not yield lime, nor harden by the af-
fufion of water, as gypfums do. The colour-
ed fluors become phofphorefcent when heated

: flowly,
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flowly, below ignition, but lofe this property
when made ted hot, and alfo on cooling.
It melts per f¢ in a ftrong heat, and violently
attacks the crucibles, as it powerfully pro-
motes the fufion of argillaceous Earths. It
is alfo fufible with mineral alkali, borax or mi-
crocofmic falt, and without effervefcence. It
confifts of thefparry acid, water, and calcarebus
Earth. According to Mr. I’ Arcet, the acid
is in the proportion of 16 per cent. 22 Roz.
24. and according to Mr. Scheele, 100 gr. of
fluor contain about §7 of meére Earth, and
confequently about 27 of water; but I-be-
lieve it contains much lefs water, and much
more acid, for a great deal of theacid pierces
through the luting during diftillation.

It is decompofed by diftilling it with three
times its weight of concentrated vitriolic acid,
but to obtain the {parry acid pure, it thould be
diftilled with itsown weight of that concentra-
ted acid pure and colourlefs, at firft with a gen-
tle, and towards the end-with a firong heat,
placing water in the receiver, in the propor
tion of 10 o0r 12-times the weight of the
fpar. The nitrous and marine acids de-
compofe it if dilute, but not when thefe acids
are concentrated. ' '

Blue fluors derive their colour moftly from
iron, but fometimes from cobalt. 2 Berin.

D2 Béfehaft.
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Befehaft. 330 ; and in fa&, iron, precnpltated
from the fparry acid by lime water, is white,
with blue fpecks. Green fluors owe alfo their
colour to iron. Rinman, § 206.

Moft fluors contain a mixture of argilla-
ceous and filiceous Earths, and fome marine
acid. The filiceous Earth, which fublimes
in diflilling thefe fpars, arlfe, from the {olution
of that pre-contained in the {par, or from
-he corrofion of the glafs veflels, as Meflrs.
Mayer and Wiegleb have fhewn; this acid pof-
{fefling the fingular property of diffolving
filiceous Earths, and confequently glafs.

The varieties of this fpecies may be re-
duced to two, the tranfparent and opake of
which there are neceflarily many interme-
diate thades.

SeriEs I.
- Tranfparent.

Thefe are generally of a regular fhape,
cubic, rhomboidal, polygonal, and of diffe-
rent colours; and hence called pfeudo-eme-
ralds, fapphires, topazes, amethyﬁs, &c.—
Some are amorphous..

Series II.
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SeriEs I,

Opake.

Thefe are diftinguifhed by the fame co-
lours ; their texture alfo is generally the
fame, but it 1s faid to be fometimes granular ;
their form is alfo regular, or amorphous, like
the foregoing.

The phofphorefcent property of fluors
feems to arife not from the acid fingly, other-
wife all fluors would poffefs it, but from the
acid, in conta® with metallic particles, and
confequently from the acid and phlogifton,

Seecies IV.
Combined with the Tungflen Acid. -

Tungﬁm, Lapis Ponderofus, cb-werere Zitie
graupen of the Germans,

When pure it is of a grey colour and lamel-
lar texture, gives fire with fteel, and is very
weighty, its {pecific gravity being from 4,99

to 5,8.

It is infoluble in acids, except by peculiar -

management; when powdered and. digefted
D3 with
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with the nitrous or marine, it affumes a yel-
low colour, as Mr. Woulfe firft obferved.
Phil. Tranf. 1779, p. 26.

When heated it burfts, becomes reddifh,
melts very difficultly per f2; nay, according
to Mr. Bergman, it is infufible with the blow
pipe, and not totally fufible even with the
affiftance of fixed alkali, but eafily by borax,
and without effervefcence. Italfo éafily melts
with its own weight of fluor,

_ Its conftituent parts were difcovered by
Mr. Bergman and Mr. Scheele, nearly at the
fame time, but firft publithed by Mr. Scheele
in the Swedith Memoirs for 1481. Itappears
to contain about ¥ its weight of calcareous
Earth, and the remainder a peculiar acid of
an earthy appearance, and iron.

This acid is {eparated from its earthy bafis,
by digefting the powdered ftone in three
times its weight of nitrous acid, and after
pouring off this acid, and edulcorating the
refiduum, digefting it again in cauftic volatile
alkali, after fome time the alkali is alfo poured
off, and the refiduum being edulcorated, is
again digefted in nitrous acid, and afterwards
in volatile alkali: Thefe fucceflive digeftions
are continued until the greater part of the
ftone difappears, the nitrous acid conftantly

‘ taking
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taking up the calcareous Earth, and the vola--
tile alkali uniting to the tungften acid; at
laft the tungften acid is precipitated from the
volatile alkali in the form of a white powder,
by faturating the alkali with any other acid.
This powder is foluble in 20 times its weight
of boiling water, and then reddens litmus,
has an acid tafte, and with lime water pro-
duces a_regenerated tungften; its {pecific
gravity is about 3,600.

SereciEs V.

Mild Calcareous Earth mixed with a notable
Proportion of Magnefia.

I. VarieTY.

Compound Spar.

This ftone is defcribed by Mr. Woulfe.
Phil. Tranf. 1779, p. 29. It is there faid to
be either white and femitranfparent, or of a

earl colour, or reddifh, or of different fhades
of brown or yellow, of a peculiar glofs or
brightnefs, like gold, brafs, or copper; and
to confiit of flat, folid, and rhomboidal
chryftals, and harder than calcarecous fpars,
It eﬁ‘ervefces with acids.

One hundred parts of it contain 60 of mild
calcareous Earth, 35 of mild muriatic, and

Dg 5
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5 of iron: the iron appears to be accidental,
and its quantity greater or {maller, according
to the colour of the flone,

II. VariETY.

Creutzenwald Stone. .

This ftone is mentioned, but not defcribed
by Mr. Bayen. 13 Roz. 59. It is probably
of a brown, or yellowifh colour, and great
weight; it contains hy Mr. Bayen’s account,
75 per cent. mild calcareous Earth, 12 mild
magnefia, and 13 of iron. It is found neat
Creutzenwald, and there ufed as a flux for
iron ores.

Seecies VI.

Mild Calcareous Earth mixed with a notable
Proportion of Clay.

I. VarieTy.
In a logfe Form. Calcareous Marl.

Mar] is well known from its ufe in agri-
culture. I diftinguith two forts of it, the
calcareous and the argillaceous; it is of va-

-rious cclours, grey, yellow, red, brown, or
bluith; thefe arife from a mixture either of
iron or pyrites, The ;alcareous ftrongly ef-

Fufr oraln fervefces
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fervefces with acids; it is of different de=
grees of hardnefs, and readily burfts and
falls into powder in water, or by expofure to
the air. When the calcareous Earth is in
large proportion it burns to lime, and even
vitrifies in a ftronger heat. The proportion
of mild calcareous Earth is from 5o to 75 or
8o per cent. if greater it fhould rather be
claffed among chalks, Hence any Earth of
this fort, that lofes from 16 to 27 parts of
its weight per cent. by folution in acids, ma
be deemed a calcareous marl, this being the
weight of the volatilized fixed air which
correfponds with the above proportion of cal-
careous Earth, Note alfo, that by c/ay I
mean common clay, that is, a mixture of
argill and fiJiceous Earth, in -which this lat-
ter moftly predominates. See Dr, Withering’s
Differtation. Phil. 1ranf. 1773, p. 161,and 3.
Edinb, Effays; p. 4.

II. Variery.
- In a Stony Form,

Travertino, Pietra Forte, Pietra Fongaia of
the Italans., Margodes.

The two firft differ only in hardnefs ; they
are of a grey, blue, or yellow colour; the
firft loofe and porous, the fecond harder ; the
third is a tufa, which, containing the feeds of
mufhroains, produces them yearly, on being

o fprinkjed
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Aprinkled with water. Ferber Italy, 117, 159.
They are often formed of volcanic athes, in-
durated by water, and evidently contain {ome
proportion of iron; the two firft are ufed as
lime ftones. The pietra colombina, and tur-
ehina, are faid to be of this fort.

Analogous to thefe is the margodes, a blu=
ith grey flone, entirely refembling clay in its
outward appearance, but fo hard as to cut
fpars, or even zeolytes, but not to fuch a
degree as to give fire with fteel; dull in its
fraGure, its texture thick laminz, and of a
conchoidal form ; its {pecific gravity 2,877 ;
it effervefces with acids. I found it to con-
tain go per cent. of calcareous Earth, about
32 of argill, 15 of filex, and 2 of iron.

Mr. Bergman, in his remarks on thé
mountains of #eff Gotbhland, Memoirs of
Stockholm, 1768, mentions a fort of red mar-
ble found near Rolock, which contains fo
much clay that it hardens in fire, and even
melts in a ftrong heat,

Seecies VII.
Mild Calcareous Earth mixed with a notable
Propartion of Ponderous Earth,
Barytical Limeflone, or Marl,

This is faid to be found both in a ftony

and loofe form in Derbyfhire ; the forme; 1cs1 :
aid
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faid to be of a grey colour, and heavier than
common lime-ftones, but I have feen none
of them. :

f

Species VIIIL

M:ld Calcareous Earth mixed with a notable
Propartion of Siliceous Earth.

I. VAariETY.

Stellated 'Spar, Stern Spath, Stern Schoerl of
the Germans.

This is opake, and of a radiated form,
found in limeftone by Mr. Fichtel on the
Carpathian Mountains. It effervefces  with
acids, and according to Mr. Bindheim, 100

arts of it contain 66 mild calcareous Earth,
30 of filiccous, and 3 of iron. 3 Sehrift.
Naturforfch. Freunde, p. 454. -

II. VAR1ETY.

Calcareous Grit, Calcareous Sand-flone, Calca«
rius Arenarius, Pierre de Taille Calcaire,
Moellon, Pierre de Liais. Monnet Minew
ralogie, p. 216;

Its colour is various, but moftly white,
grey, brown, or of different fhades of yel-
low: it effervefces with acids, and is more
or lefs {oluble in them, according ta the pro-

portion
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portion of mild calcareous Earth, which alfo
varies, from §o to 70 or 8¢ per cent. when
lefs, it thould be reckoned among the filiceous
fand-ftones.

It frequently contains alfo a fmall propor-
tion of argill, and a ftill finaller of iron. Its
furface is generally rough; its texture moftly
granular, but fometimes fcaly: it does not
ftrike fire with fieel ; it is fometimes ufed as
a limeftone; it hardens by expofure to the
air; it is frequently fprinkled over with
mica, but not in fuch proportion as to alter
its genus or fpecies. The fand-flone of St.
Helena, which 1s very brittle, and burns te
lime, is of this fpecies. .

Srecies 1K,

Miid Calcareous Earth mixed with Petrol i
Jmall Proportion,

Sawine-fione, Prerre Puante, Stinkfteine, Lapis
Sutllus, Orften of the Swedes.

The colour of this ftone is either white,
grey, yellowith, brown, or black, with glit-
tering particles; its texture granular, fcaly,
or lamellar; its form either round or prif-
matic, and polygon or amorphous ; its gra.in
compa& and equable, or loofe and open; its

fpecific gravity confequently from two to,
: : ' ' three ;
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three; iits hardnefs not fo great as to give
fire with fteel.

It is foluble with effervefcence in acids, but
its moft diftin&ive charafteris the offenfive
urinous {fmell it gives when rubbed : 1t lofes
this fmell when heated {ufficiently, and gives
a flight flame when furrounded with burning
coals, and at laft burns to lime.

It affords little or no oil by diftillation.

It frequently contains a little argillaceous
Earth and Iron, and moulders by expofure
to the air. -

SpecIESs X.

Mild Calcareous Earth mixed with a notable
Proportion of Pyrites.

Pyritaceous Limeftone, Pierre de St. Ambroix.

This ftone was analyfed by Baron Servicres,
21 Roz. 394. 22 Roz. 207. Tts colour is
iron grey, interfperfed with fhining particles.
Its ‘texture compa& ; its hardnefs fuch as
fearcely to give fire with fteel s its fpecific
gravity 2,7034. iy

It is foluble in actds, and mofily with effer-
velcence. | ‘

{t



46 Elements of Mineralogy.

It calcines in a ftrong heat, and makes
nitre {lightly detonnate. If diftilled, it af-
fords a {mall portion of vitriolic acid, and
fome fulphur fublimes.

It confifts of about %5 per cent, mild cal-
careous Earth, and 25 of pyrites, which con-
tains 14 of argill, 7 of quartz and fulphur,
and 4 of irom, 2

Species XI.
. Mixed with a notable Proportion of Iron.

I. Variery.

Mild Calcareous Earth mixed with Iron.

Thefe ftones are either yellowifh white, or
red: the former are of a fcaly texture, and
grow black when expofed to the air, very
weighty, effervefce with acids, and contain
about 25 per cent. of iron; the latter are of
a coarfe grain, flightly effervefce with acids,
lofe 30 per cent. by calcination, and contain
10 per cent. of iron. Some ftala&ites alfo
contain from 20 to 27 per cent of iron.
Rinman Mem. Stock. 1754. Other iron ftones
of this {pecies, containing mote iron, belong
to the calcareous iron ores.

II. VARIETY,
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II. VariETY.

Tung fter intimately mixed with Iron.
Red or I'"‘Iej/a-coloured Tungften.

1t does not effervefce with acids, {carcely
gives fire with fteel; is of a coarfe texture,
eafily pulverized: its fpecific gravity from
4,9 to 5,8 ; becomes magnetic after calcina-
tion ; eafily melted with its own weight of
fluor; with great difficulty affords about 30
per cent. of iron. Cronfied. Mem. Stock.
1751. Hence it is never ufed as an iron ore.

Compound Species, in which the Calcareous
Genus predominates.

~ SeeciEs L

Compounds of the different fimple Species of
the Calcareous Genus:

Here I place all the different compounds
of mild calcareous Earth and gypfum, or
fluor, or tungfien, &c, which may occur ;
alfo thofe of gypfum and fluor, gypfum and
tungften, or fluor and tungften, &c. which
may be placed as varieties of this compound
fpecies. :

Seecies II.
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Seecies I
Compounds of Calcarcous and Barytical Species.

I have feen yellowith ftones of this fpecies
from Derbyfbire, confifting of lumps of
chalk interfperfed with nodules of barofele-
nite : many more may occur, as compounds
of gypfum and barofelenite, fluor and baro-
felenite,  &c.

Serecies IIL

Compounds of the Calcareous dnd Muriatic
Species.

Under this head I range all the compounds
of mild calcareous Earth, or fluor, or gyp-
fum, which contain fteatites, ferpentine, talc,
amianthus or afbeftos. Of this fpecies the
‘follpwing varieties have been obferved.

I. VARIETY.

White Marble inter[perfed with Spots of Stea-
titesy or Soaprock Kolmord Marble. Cronfted.
§ 261.

This is of a fcaly texture, and the featites
and feaprock either green or black.

II. VARIETY.
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1. VARIETY.

1. Pz'etm Talchina.

This confifts of white fpar, with veins of
tale.

2. Verde Antico.

A light green marble, with deep green,
black, white, and purple {pots; 100 parts
of it contain, according to Mr. Bayen, 62
mild calcareous Earth, 30" of green tale, I
of magnefia, and 1 of femiphlogifticated iron.
12 Roz. 36.

SPECIES IV

Compounds of the Calcareous and Argzllaceom
Species.

I. VARIETY.
Mild Calcareous Earth and Argillaceous Shiftus.

1. Green Campan from the Pyrenees.

This is a marble of a green colour, and
{lightly magnetic. According to Mr. Bayen,
100 parts of it contain 65 of mild calcareous
Earth, 32 of argillaceous, and 3 of {femiphlo-~
gifticated iron, 11 Roz. 499. Since this

: E fone
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ftone is fomething magnetic, it is plain that
the thiftus muft contain at leaft 10 parts iron ;
and alfo, that this iron is not much dephlo-
gifticated. Hence alfo, the colour is green,
which colour, or blue, is always, when it
proceeds from iron, a fign that the iron is not
much dephlogifticated ; on the contrary, a
red or yellow colour from iron, denotes it to
be in a dephlogifticated ftate.

2. Red Campan.

A red marble, not magnetic; 100 parts of
it contain 82 of mild calcareous Earth, 11 of
argillaceous fhiftus, and 7 of dephlogifticated
iron, 11 Roz. goI.

3. Yellow figured Marble from Florence.

Mzr. Bayen found 100 parts of it to con-
tain 75 of mild calcareous Earth, 13 or 14 of
thiftus, and 4 or 5 of dephlogifticated iron.

4. Griotte.

A red marble from Autun; contains 67
of mild calcareous Earth, 26 of reddifh fhiftus,
2 of iron, and 1 of magnefia, per cent. ac-
cording to Mr. Bayen,

§. Amandola.
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5. Amandola.

A green honeycomb-like looking marble,
containing white fpots : 100 parts of it con~-
tain 76 of mild calcareous Earth, 20 of fhiftus,

2 of femiphlogifticated iron ; the cellular ap-
pearance proceeds the thiftus. 12 Roz. 56.

6. Cipolin from Rome.

A green marble, with white zones. It
gives fire with fteel, though difficultly ; 100
parts of it contain 67,8 of mild calcareous
Earth, 2§ of quartz, 8 of fthiftus, 0,2 of
iron, befides the iron contained in the fhiftus,
22 Roz. 52. :

1I. VARIETY.
Calcareous Earth and Mica.

1. Cipolin from Autun.

A green marble, confifting of 83 parts
mild calcareous Earth, 12 of green mica,
and 1 of iron. 12 Roz. 55.

2. Micaceous Lameflone.

This 1s of a glittering appearance, of va-

rious degrees of hardnefs, and effervefces
E 2 with

Yy
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with acids ; the proportion of mica is various.
The macigno of the Italians is of this {pecies.
Ferber, 116. The yellow fort is called pietra
bigia, the blue pictra colombina, or turchina.

Species V.

Compound; of the Calcareous and Siliceous
Specaes.

I. Variery. With Quartz.
1. Calcareous Quartz and Puddingflone.

This confifts of lumps of quartz, and
fometimes felt {par, in a calcareous cement.

2. Limeflone with Veins of Quartz, Saxum
Sablbergenfe.

Alfo feveral marbles in Sweden and Siberia,
that ftrike fire with fteel.

II: Variery. With Lava.

1. Calcareous Volcanic Puddz'ng/}one, Cierchina.

In this, lumps of fpar and lava are found
in a calcareous cement. Ferber Italy, 115.

2. Marble mixed with Veins of black or green
Lava. Ferber Italy, 67.

SPEC1ES VI,



Calcareous Genus. 53

Seecies VL

Compounds of Calcareous Earths with Species
of two or more Genera.

I. VARIETY.
Calcareous Porphyry.

This confifts of quartz, felt {par, and mi-
ca, in feparate grains, united by a calcareous
cement,

H. VarieTY.
Limeftone inter[perfed with Shoerl and Mica.

CHAP 1IV.

Barytic Genus.

Sreciks L.

Ponderous Earth combined awith the Aerial
Acid, aerated Barofelenite.

Dr. Withering prefented me with a very
pure fpecimen of this fpecies from .A/ffon
Moor, in Cumberland, It much refembles
alum, but its texture is ftriated : its fpecific
gravity is 4,331, though when this com-
pound is- artificial its Ipecific gravity is
only 3,773, according to Mr. Bergman;
evidently becaufe it contains much water,

E 3 for
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for 100 parts of it contain 65 of pure
Farth, 28 of water, and 7 of the aerial acid ;
whereas 100 parts of the native contain about
20 of aerial acid and 78 of Earth, a little of
the vitriolic barofelenite, and no water. It
effervefces with acids.

The artificial, when calcined, burns to lime,
which_has the properties of pure barofelenite
already ' defcribed ; but the natural will not
burn to lime, for it will not part with its
fixed air, but rather melts, as Dr. Withering
has difcovered. . He alfo found that cauftic
alkalis precipitate this Earth from the nitrous
and marine acids, which happens, as I think,
from their taking up the excefs of acid requi-
fite to keep it in {olution.

Srecizs II.
Combined with the vitriolic Acid.

Barofelenite, Marmor Metallicum, Cronft. 182,
Lapis Bononienfis, Selenitic, Spar, Gypfum
Spathefum, Spathum Fufi bile, Margraf 2,
Theile. p. 44, Weigel O ferv. Mineral.p. 65
and 66. Cawk, Petunfe of fome, Ponderous
Spar.

This ftone is of a white, grey, or yellowifh
white colour, and fometimes reddifh; fome-
times
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times not harder than chalk, but moftly very
compa&t, and of a ftony hardnefs, though
never fo hard as to give fire with fteel. Its
texture lamellar or fibrous; its fhape either
amorphous, orbicular, tabular, or criftated,
that is, jagged like a cock’s comb, or chry-
ftalized in polygon prifms: it is alfo found
opake, femi-tranfparent, or tranfparent ; this
laft fort is an ele&ric per fe.

Its fpecific gravity is generally from 4 to
4,0, though fometimes, as Mr. Wiegleb re-
marks, it is not fo great, 11 New, Endeck,

135.

It is infoluble, or nearly fo, in water, as
well as in acids.

The harder forts decrepitate in fire ; it does
not burn to Plafter of Paris as gypfum does;
it is infufible per /2 with a blow-pipe, yet Mr.
D’ Arcet found the femi-tran{parent fort fufi-
ble in a long continued porcelain heat. 22
Roz. 26; probably becaufe it was placed in
an argillaceous veflel : but it is fufible by the
help of the mineral alkali, with effervefcence,
and alfo with borax and microcofmic falt, ac=
cording to Mr, Bergman.

It is often mixed with calcareous Earth,
6 Roz. 222. 13 Roz. Supplement, p. 408.
E

4 Mro
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Mr. Morvean obferves that it accompanies
the ores of moft metals. Mr. Margraaf alfo
frequently found mafles of it mixed with
gyplum. 1 Margr. 332.

vThe eafieft method of decompofing it, is
that pra&tifed by Mr. Wolfe and Mr. Wiegleb,
viz. by calcining it in a firong red heat for x
or 2 hours, with 13 or twice its weight of
fixed alkali ; the neutral falt and {uperfluous
alkali are then wathed of, and the Earth is
found combined with fixed air. Mr. Mor-
wveaw’s method is cheaper He calcines the
ponderous fpar with  of its weight of char-
coal for 1 hour, ina cruc1ble, well luted, and
a ftrong red heat : he then diffolves the Earth
in the acetous acid. The fulphur is thus fe-
parated.  Mem. Dijon, 1782. Mr. Margraaf
decompofed it in the liquid way, by mixing
two parts of the flone with one of fixed al-
kali ; then pouring hot water on it, and keep-
ing it boiling for fome hours. 1 Margr. 366.
The decompofed part, well edulcorated, is
foluble in acids.

"This {pecies often forms the ftony matter of
petrifattions. Mem. Dijon, 1782. 1 Semefl.

p. 163.

According to Mr. Bergman, 100 parts of
it contain 84 of Earth, 13 of the moft con-
centrated
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centrated acid, and 3 of water. 100 parts
of artificial barofelenite contain about 33 of
vitriolic acid and water, and 67 of Earth,

Some fpecies, particularly the red, con-
tain 1 or two gr. of iron per cent.

Species III.
Combined with the Sparry Acid.

This combination has not yet been found
in nature ; that formed by art is nearly infow
luble in water.

Srecies IV.
Combined with the Tungflen Acid.

This combination is alfo infoluble in water,
but it has not as yet been found.

Species V.,

Mild Barytes intimately mixed with a notable
FProportion of Silex and Iron.

I mention this {pecies on the authority of
Mr. Bindbeim. 4 Berlin Schrift. 397. 1t is
infoluble in. acids, and of a fparry texture;
but, as he fays it becomes foluble after cal-
cination with oil, I thould be inclined to judge
it rather a barofelenite,

Sercies VI,
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Seecies VI.

Barofelenite mixed with a notable Proportion
of Silex, Mmeral Oil and Terreme Salts,
Liver Stone, Lapis Hepaticus.

It’s colour is white, grey, ycllow, brown,
or black; it is generally compact, but not fo
hard as to give fire with fleel ; its texture is
either equable or laminar, {fcaly or fparry,
and it takes a polith as alabafter,

It does not effervelce with acids.

When calcined, it is partially reduced to a
fort of Plaifler of Paris.

It emits a f{mell of hepar fulphuris, at
Ieaft when rubbed.

According to Mr. Bergman, 100 parts of
it afford 33 of barofelenite, 38 of filex, 22 of
alum, 7 of gypfum, and § of mineral oil. The
increafe proceeds from the water of chryfta-
lization.

CHA LRV,

Muriatic Genus.

Under this genus I include not only thofe
Earths and Stones in which magnefia predo=
minates, but alfo thofe in which the filiceous

genus
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genus predominates, if magnefia be, next to
the filiceous, the moft copious ingredient, and
the compound poflefles the charaters of the
muriatic, and not thofe of the filiceous
genus, '

SpEciEs I.

Combined with the Aerial Acid, and barely
mixed with other Earths, in an earthy,
or femi-indurated Form.

Pure magnefia has no where yet been
found, nor even magnefia, barely combined
with fixed air, and free from all mixture of
other Earths. When combined with fixed
air by art, 100 patts of it contain at 2 medium.
30 of aerial acid, 48 of mere Earth, and 22
of water ; but thefe proportions are variable
within certain limits, the fixed air "being
found in the proportion of from 25 to 37,
the Earth from 40 to 48, and the water from
20 to 30. in general when the proportion of
fixed air is greateft, that of water is fmalleft,
and wice verfa,

- L VarieTy.

Mixed with Stliceons Earth.

Spuma Maris, Meerfbaum of the Germans.
Keffekill,

This is found in various parts of the world,
paltlcularly in the Eaft, in veins of moderate
thicknefs,
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thicknefs, and is the fubftance of which the
large Turkey tobacco-pipes are formed : it is
probably found alfo in North America, being
the fubftance called in Canada, Terre a chalu~
meau. It 1s of a white or yellow colour,
foapy feel, and moderately hard. It hardens
eafily in fire without requiring a great heat.
In the flate in which we receive it, that is
baked, it does not effervefce with acids, and
is difficultly foluble therein.

According to Mr. Wieglet’s analyfis, it
confifts of equal parts, magnefia and filex.
§ Grell. Nev. Entdeck, p. 3.

II. VARIETY,
Mixed with Calcareous Earth and, Iron.

It appears like an olive-coloured, or blue
clay : the olive-coloured contains no argilla-
ceous Earth: the blue fort contains moft cal-
careous Earth, alfo iron, a little argill, and
petrefadions. Both are found near 7hion-
wille. 'The former fort is ufed in pottery.
13 Roz. p. 6o.

III. VARIETY.
Mixed with Clay, Talc, and Iron.
This is a greenifh yellow, loofe Earth,

of a greafy feel, found in Silefia. It con-
tains
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tains L of its weight of magnefia. Mar=
graaf, 2 Theil. p. 18,

Srecies II.

Combined with Aerial Acid, above four times

its weight of Silex, and a fnaller propar—-
tion of Argill.

I. VARIETY.

Steatites.

This is always of a green or greenifh co-~'
lour, and fo {foft as to be fcraped by the nail ;
of a foft foapy feel: its texture undiftinguifh~
able; its fpecific gravity from 2,433 to 2,78.
It is not eafily diffufible in water, nor ren-
dered duétile by mixture with it.

It does not effervefce with acids, and is

very flowly and only partially foluble in the
three mineral acids.

In fire it hardens, but is infufible per f,
and becomes whiter. It is imperfectly melt-
ed by mineral alkali and microcofmic falt,
but more perfectly by borax. It is apt to
corrode the crucibles:

According
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According to Mt. Bergman’s analyfis, 100
parts of it contain 8o of filex, 17 of mild
magnefia, 2 of argill, and nearly 1 of iron
in a femiphlogifticated ftate.

II. VArIETY.

Soap-rock, Lapis Ollaris, Pot-flone, Speckfiein
of the Germans, Spanifbh Chalk. 2 Margr.

14.

This is of a yellow colour, and fometimes
whitith, and but rarely black: it is alfo
fomewhat harder than the former variety,
and probably the proportion of argill is
fomewhat greater, but in other refpe&s it
perfeétly refembles it. The black contains
a mineral oil.

This ftone is eafily worked and turned, in-
fomuch that pots and mortars are often made
of it.

Myr. Gerbard remarks, that the Swedith
Jpeckflein often effervefces with acids, and
contains calcareous Earth, but that of Saxony
and Si/efia never. The limeftone is merely
an accidental mixture. 4 Berlin, Schrifi.
300,

Seeciks 111,
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SPECIES I}I.

Mild Magnefia combined with Silex, Calcareous
FEarth, and a fmall proportion of Argill and
Iron.

I. VarIeTY.
Fibrous Afbeflos, Alumen Plumofum.

The colour of this flone is generally green-
ifh, and it confifts of filaments either parallel
to, or interwoven with each other. It is
rough to the touch, and brittle and uneven in
its fra&ture, hence it does not ftrike fire with
fteel. Its fpecific gravity is from 2,5 to 2,8.

It does not effervefce with acids, and is fo-

luble in them but partially, and by particular
management.

When fufficiently heated; it becomes fome-
what whiter and more brittle, but 1s infufible
per fe by the blow-pipe, unlefs it contains a
notable proportion of calx of iron. It is
difficultly fufible with mineral alkali, more
cafily with borax and microcofmic falt, and
with fcarce any effervefcence. It is never
tranfparent, and in that refpe&, and in the
unevenefs of their fradture only, fome forts

of
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of martial afbeftos differ in external appear-
ance from fome forts of thoerl.

According to Mr. Bergman, this variety
contains from 53 to 74 parts of filex, from
12 to 28 of mild magnefia, from 7 to 14 of
mild calcareous Earth, from 2 to 6 of argill,
and from 1 to 10 of iron per cent. 100 parts
martial afbeftos contain 62 of filex, 13,7 of
magnefia, 12 of calcareous Earth, 1,7 of
argill, and 10,6 of iron ; yet it givesin fufion
a white {lagg.

II. VARIETY.

Coriaceous Afbeftos, Suber Montanum, Aluta
Maontana, Mountain Cork, Leather, d>»c.

This fort of afbeftos refembles in texture
thofe fubftances from which it borrows thefe
fanciful appellations. It iseafily diftinguithed
by its elafticity and lightnefs, for it floats a
long time on water. In other refpedts it re-
fembles the former fpecies, except that its
colour is either white, yellow, brown, green
or black. : :

‘100 parts of it contain from 56 to 62 of
filex, from 22 to 26 of mild magnefia, from
1o to 12 of mild calcareous Earth, from 2
62,8 of argill, and about 3 of iron.

Species IV,
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Seecies IV.

Mild Magnéfia combined with Silex, mild Cala
careous Earth, Barytes, Argill and Iron.,

Amianthus.

In ftru&ure this {pecies refembles the firft
varicty of the foregoing; confifting of long
parallel fibres, in fome degree flexible, and
{oft to the touch. The furface of its frac-
ture is alfo uneven. Its colour, \whlte, grey,
greenith or reddith : its fpecific gravity 2,913.

1t does not effervefce with acids, and is
difficultly, and burt partially foluble therein,

Tt is fufible per f in a firong heat, and alfo
with borax, microcofmic falt, and mineral
alkali, with effervefcence. In fufion it again
chryftalizes in filaments, but in a flill ftronger
heat it forms a green glafs, which corrodes
the crucibles, as Mr. Sauffure has obferved.

100 parts of the Amianthus of Tarentaife
examined by Mr. Bergman, afforded him 64
of lilex, 18,6 of magnefia, 6,9 of calcareous
Earth, 6 of barytes, 3,3 of argill, and 1,2
of iron.

F Srectss V.
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Species V.

Pure Magnefia combined with fomething more
than 1ts own weight of Silex, about Yof
its weight of argill, nearly § of its weight
of water, and about 1 or 2 tenths of its
weight of Iron.

Serpentine, Lapis Nephriticus, Gabro of the

Italians. ‘

In refpe& to colour, as well as compofition,
this ftoneis fufceptible of great variety, for it
is found either white, green, brown, reddith
brown, yellow, light blue, black, {potted, or
fireaked with veins of different colours. Its
texture is either indiftin&, obfcurely laminar,
or fibrous. It is harder than foap-rock, but
not fo hard as to give fire with fteel, and lefs
fmooth to the touch, but fufceptible of a good
polifh, looks like marble, and is often in thin
pieces femi-tranfparent,

Its fpecific gravity is from 2,4 to 2,65.

It does not effervefce with acids, but is
flowly and partially foluble in them.

It melts per /e in a ftrong heat, and preys
on the crucibles. Vogel, 103. In a lower de-
“gege ofyheat it hardens.
: According
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According to the analyfis of Mr. Bayen, 100
parts of it contain about 41 of filex, (which
he takes rather to be mica) 33 of magnefia,
10 of argill, 12 of water, and about 3 of
iron. The ferpentine of Corfica contains a
larger proportion of argill and a fmaller of
filex.

The greener forts of this ftone have been
called nephritic.

Species VI.

Pure Magnefia intimately mixed wwith nearly
twace its weight of Silex, and lefs than its
own weight of Argull.

Venetian Tal.

Its colour is white, grey, yellowith, or
greenifh: it is foft and foapy to the touch,
and in thin pieces femi-tranfparent: it is
compofed of very thin laminz difpofed in a
laminar or filamentous form, much tenderer
and more brittle than thofe of mica, but like
this it has a metallic luftre: its hardnefs is
fo inconfiderable that 1t may be {cratched with
the nail : its {pecific gravity is'2,7209.

It does not effervefce with acids, and is {o-
luble therein very difficultly by particular ma-
nagement, and only in part.

£a In
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In fire it becomes more brittle and whiter,
but is infufible per fe by the blow-pipe, and
fcarcely fufible by fixed alkalis, but more
completely, and with little effervefcence, by
borax or microcofmic falt.

This talc contains fomething lefs than 5o
per cent. of filex, and about 2 per cent. of iron.
The magnefia is in {maller quantity, but it
exceeds the argill: the exat proportion I
have not found.

Mufco'vy -talc confifts of broad, elaftic,
flexible, tranfparent leaves, and differs exter-
nally from mica only in being fofter and more
foapy to the touch.

- SPECIES vVlI‘.'
Combined with the Sparry Acid.

'This combination is fcarcely foluble in wa-
ter, but has not yet been difcovered in
nature.

SPECXES VIII.
Combmed with the Tungflen Acid.

This compound when artificial is alfo info-
luble, but has not as yet been obferved native.

Compound
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Compound Species in which the Muriatic Genus
predominates.

- SpeeiEes 1.

Compounds of the different fimple Muriatic
Species with each other. 3

I. VARIETY.

1. Steatites mixed with Talc, Craze de
Briangon. It is generally grey, yellow, or
greenifh: it feems more argillaceous than

ure fteatites, and contains more iron. Mr;
D' Arcet found it fufiblein a porcelain heat.

II. VARIETY.

1. Serpentine mixed with veins or f{pots
of green Steatites.

2. Red Serpentine mxxed with veins of
Afbeftos.

SeeciEes I,

Compounds of the Muriatic and Calcareom
Species, .

I, Red, green, yellow, or black Serpentine,
with veins or fpots of white Calcareous Spar

Porzevera, The black is called Nero di prato;
B the
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the green Verde di Suza; but thefe names are
not reftrained to this fpecies

2. Serpentine with veins or fpots of Gyp-
fum,

SeeciEes III,

Compounds of the Muriatic and Barytic
Species,

I. VariETY.

Serpentme with veins or fpats of barofele-
nite.

Species 1V,

Compounds of the Muriatic and Argillaceous
Spegies.

I. VARrIETY.

1. Steatites mixed with a notable propor-
tion of indurated Clay. It is lefs foft to the
touch, and fomething harder than the pure
fteatites : its colour is grey or greenith brown :
it frequently contains alfo mjca or talc, and
fometimes a notable proportion of iron, and
then it is red. The talcofe is frequently cal-
led French chalk, or Craie de Briangon.

2., Steatites,
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2. Steatites mixed with Shiftus, or bitu-
minous Shiftus. ‘This is blue or black, and
rougher to the touch than pure fteatites. .

3. Serpentine mixed with veins or {pots of
Shiftus. -

4. Soap-rock mixed with Mica. Cronft,
§ 265. Grey, yellow, or greenith.

Seecirs V.
Compounds of the Muriatic and Siliceous Species.

1. Serpentine with veins of Quartz or
Feltfpar, or Shoerl,

CHAP. VIIL
Argillaceous Genus.

Seecies I,
- Saturated with Aerial Acid,

Lac Lune,

This fanciful name was heretofore thought
to denote a very fine fpecies of calcareous
Earth, but Mr, Schreber has lately fhewn
that the Earth to which this name is given,
is a very uncommon {pecies of argill. It
is generally found in {mall cakes of the

¥ 4 hardnefs
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hardnefs of chalk, and like that, it marks
white : its hardnefs is nearly as that of ftea-
tites, and does not feel as fat as common clay
does : its {pecific gravity is 1,669 : its colour
is fnow white. When examined with a mi-
crofcope, it 1s found to confift of {fmall tran-
* {parent cry[’cals ; and by his expenments it
~ plainly appears to be an argill faturated with
fixed air. - It effervefces with acids, and con-
tains a very fmall proportion of calcareous
Earth, and iometimes of gypfum, and fome
feeble traces of iron. It is found near Halles.

15 Naturforfch. 209.

SeeciEs II.

Combined but not [aturated with Aerial Acid,
in a loofe or Jemt-indurated farm, and mixed
with fine Quartz or Silex in various propor-
tions, a [imall quantity of Water, and gene-
rally of Iron.

Clay, Creta of the Ttalians,

This fpecies receives a number of different
denominations, arifing from its hardnefs, fu-
ﬁblht) or infufibility, or the different ufes it
15 applied to, or relative to its colour, or origin;
fuch as ftone clay or lithomarga, fufible or
apyrous clay, marl, Fuller’s earth, pipe clay,
kaolin, brick clay, umber, coloured clays,
boles, pouzzolana, terras, tripoli, &ec. All

clays
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clays are more or lefs eafily diffufible in wa-
ter, which they inbibe with more or lefs avi-
dity, accordiny to their previous compactnefs,
and if they contain much air they froth with
water, burft and tali to pieces: when they,
have imbibed it they are more or lefs ducl’
and vicid, according as the fand they are mixed

with is more or lefs fine. They contra& in
drying, and crack . when heated, they con=
tra& ftill more, and harden to fuch a degree
as to give fire with fteel. They do not effer-
vefce with acids, unlefs they contain magnefia
or calcareous Earth. The finer clays have
a fmooth, and in fome meafure, a foapy feel.

Thefe are the properties of pure argilla~
ceous Earths ; yet moft clays contain but from
25 to 48 per cent. of this Earth, the remaine
der confifts of fine filiceous Earth, and a little
water. On the fubtility and purity of the fili-

ceous part, the ﬁnenefs of clay principally
depend.

Many clays contain a little volatile alkali,
and fome the vitriolic acid ; probably this lat-
ter is united to the argill i tn the ftate of em-
bryon allum. that i$, in fuch proportion as
not to render it foluble in water. Moft of
them contain alfo a fmall proportion of iron,

_ : Fufible
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Fufible Clays.

. All clays, which, befides argillaceous and
{iliceous Earths, contain a mixture of calca-
reous or muriatic Earths, or gypfum, or fluor,
or felt {par, or iron, are more or lefs fufible,
accerding to the proportion of thefe foreign
ingredients.

Apyrous Clays.

Clays that confift of argillaceous and fili-
ceous Earths fingly, without any mixture of
iron or other metallic fubftance, or at leaft
only in an inconfiderable proportion, are in-
fufibl:. Such is that found near Plombicre.
Mem. Par. 1778, p. 433.

Argillaceous Marl,

Any clay that contains from 20 to 5o per
cent. of mild calcareous Earth, comes under
this'denomination. Itdiffers prodigioufly in
point of hardnefs and colour : the hardeft is
called lithomarga, or ftone marl. The beft
for agriculture is the grey or white; the co-
loured generally contain metallic particles :
when it contains 20 or 30 per cent. of calca-
reous Earth it is fufible per fe. The coloured
marls, as they contain more iron, are ftill

more
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more fufible. This fpecies of marl falls to
pieces more difficultly, either in water or air,
than calcareous marl.

Indurated marls, 'of a quadrangular form,
have been called Lud:i helmontii.

Euller's Earth.

This is moftly of a white, grey, bluith, or
yellowith colour, compaé, femi-indurated,
of alamellar texture, and often conchoidal in
its fracture ; confifting of very fine particles,
{fmooth and fomewhat foapy to the touch : it
burfts and is diffufible in water, with which
it often froths like foap : it does not effervefce
with acids ; in a ftrong heat it melts into a
flag. Microcofmic falt affe@s it but flight-
ly; mineral alkali more powerfully, and with
much effervefcence, but borax melts it moft
completely,

Different {pecimens of it, from various
countries, afforded Mr. Bergman from 47
to 6o of filiceous Earth, from 11 to 25 of ar~
gillaceous, from % to 6 parts of magnefia,
from 3 to 7 of mild calcareous Earth, from
3 to 5,5 of dephlogifticated iron, and from
15to 1§ of water, mixed with a very minute
proportion of marine acid ; but this laft was
found only in a few of them, Its fulling

' power



76 Elements of Mineralogy.

power arifes from the property of clay to ab-
forb oils, the finenefs of its particles, which
do not injure the cloth, and its eafy diffufi-
bility in water, which renders it capable of
being wathed off.

Terra lemma is a yellowifh or fleth-colour-
ed clay of this fort.

Pipe Clay.

Any moderately pure and fine white clay,
which retains its colour in fire, is diftinguith-
ed by this appellation. That of Cologne is
the pureft, and is infufible in the firongeft
heat. Many of thefe clays become grey in a
weak degree of heat, becaufe the mineral oil
with which they are mixed burns to a coal,
but in a ftronger heat they again become
white; this coal being confumed.

" Porcelain Earth, or Kaolin.

This differs from the former chiefly in the
finenefs or fubtility of the filiceous ingredient.
It fometimes effervefces with acids, either be=-
caufe it contains cryftalized argill, or mag-
nefia, or calcareous Earth: it alfo abounds in
talcofe particles. It never contains any oily
matter, and therefore retains its colour in

every degree of heat.
Brick
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“Brick Clay.

Its colour is various, reddith, bluith, or
yellowifh : it always contains iron, and melts
into a flag. The beft fort contains little or
none of calcareous Earth, but a good deal of
a coarfe filiceous fand. y

Coloured Clays.

Yellow, red, and brown clays contain moft
iron, {fometimes difperfed through them, and
fometimes united to the filiceous part: in this
cafe they are more difficulily fufible. The
yellow calx of iron is more dephlogifticated
than the red, and the red more fo than the
brown. When thefe clays contain about 14
or 15 per cent. of iron, they become mag-
netic after calcination.

Red chalk, Rubrica fabrilis, is, according to
Mr. Rinman, either a clay intermixed with
the red calx of iron, which hardens in fire,
and then becomes magnetic and browner, and
in a ftronger heat melts into a black glafs, and
contains from 16 to 18 per cent. of iron, (but
fometimes it contains but 7 or 8 per cent. of
iron, and then does not become magnetic by
roafting) or it is an impure fleatites, mixed
with clay and calx of iron. Hjfforia Ferri,
§ 189. ’ -
Blue
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Blue Clays.

Thefe fometimeslofetheir colourand become
white when heated, and confequently contain
but little of iron, but owe their colour to an
- oily matter, which is diflipated by heat ; others
owe their colour, according to Mr. Monnet,
to a mixture of pyrites. Mineralogie, p. 339.
Mr. Beaumé fays, that blue clays contain the
vitriolic acid, but he probably found it only
in the pyritical clays, for in other forts Mr.
Woulfe could difcover none. Phil. Tran/:
1779 p- 20. Mr. Bergman found fome which
contained copper and a little of cobolt. Rin-
man mentions a blue lithomarga, which con-
tained 13 per cent. of iron, 4 of lead, and fome

veftiges of zinc. Hif. Ferri, § 201, p. 712.
Umber.

A brown or blackifh fubftance, which ftains
the fingers, and is very light; it has long been
taken for a clay, but Mr. Hupfch, Mem. Ber-
lin, 1777, has difcovered it to confift of par-
ticles of decayed wood, mixed with bitumen ;
yet it is certain that this name hath alfo been
given to a fort of brown ochre, of the fame
colour, which becomes red when flightly heat-
ed, but in a ftronger heat is again brown and
magnetic, and in a fill fironger melts into a
black glafs. It does not effervefce with acids

before
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before roafting, but after that the martial part
is foluble.

Green Clays,

Some forts are faid to redden in fire, and
contain iron. Mr. Bergman has found fome
which contain copper and cobalt ; to feparate
which he precipitated the copper by iron, and
digefted the refiduum in diftilled vinegar.
Other forts are faid to contain nickel.

Black Clays.
Thefe are faid to be bituminous.

Variegated.

The moft remarkable of this fpecies is the
Terra miraculsfa Saxonie, which is a beautiful
indurated clay, of a purplith colour, with
white, yellow, red, or brown veins or dots.

Bole.

Is a term of uncertain fignification, and
fhould therefore be banifhed. Some beftow
this name on very fmooth compaé clays, con-
fifting of the fineft particles: others require
befides, that their colour thould be red, yel-
low, or brown, and that they fhould contain,
iron. The red generally blacken in fire, 2

Bergm,
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Bergm. 476. yet do not become magnetic.
Rinman, § i89. The yellow, when heated,
become firft red, and in a ftrong heat, brown
or black. ' Calamita bianca of the Italians is a
white bole, firiated like afbeflos. Ferder,
Jtally, 122. Terra figillota ribra contains
calcareous Earth, and becomes magnetic after
torrefaltion, Rinman, § 189.

Of Voleanic Origin,
Pouzzolana.

This is of a gtey, brown, yellowifh, or
blackifh colour, loofe, granular, or dufly,
and rough, porous and {pungy, refembling a
clay hardened in fire and then reduced to a
grofs powder. It contains, mixed with it,
various heterogenous fubftances : its fpecific
gravity is from 2,5 to 2,8, and it is in fome
degree magnetic ¢ it fcarcely effervefces with
acids, though partially foluble in them: it
melts eafily per fe : but its moft diftinguithing
property 1s, that it hardens very fuddenly
when mixed with ; of its weight of lime and
water, and forms a cement, which is more
durable in water than any other. According
to Mr. Bergman's analyfis, 100 parts of it
contain from §5 to 6o of filiceous Earth, 19
or 20 of argillaceous, 5 or 6 of calcareous,
and from 15 to 20 of iron. 3 Bergm. 193.

It is evidently a martial argillaceous mar!
that
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that hias fuffered a moderate heat. Its harden=
ing power arifes from’ the dry flate of the
half-baked argillaceous particles, which makes
them imbibe water very rapidly, and thus ac-
celerates the defication of the calcareous
part; and alfo from the quantity and femi-
phlogifticated ftate of the iron contained in
it. It is found not only in Jzaly but allo in
France, in the provinces of Aduwvergne and
Limoges, and alfo in England, and elfewhere,

Traafs, or Terras.

This differs but little in its principles from
pouzzolana, but is much more: compa& and
harder, porous and fpungy. It is, generally
.of a whitith yellow colour, and contains more
heterogenous particles, as fpar, quartzs thoerl,
&c. and fomething more of calcareous Earth ¢
it effervefces with acids, # magnetic, and fu-
fible per fe. "When pulverized, it ferves asa
cement, like pouzzolana. It is found in Ger=
many and Sweden.

Tufa.

Volcanic athes concreted with various other
fpecies of flone, but in which argill predo-
minates, forms the flone thus called: it is
harder than traafs, but fill" porous and

fpungy.
G White

|
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Whate Volcanic Earth.

That of Solfatera, examined by Mr. Berg-
man, was found to confift chiefly of filex,
mixed with about 4 per cent. of argill, and
8 per cent. of allum. 3 Bergm. 198..

i Tripolz’.’

Its colour is either white, grey, yellow,
reddifth, or brown, either indurated and brit-
tle, or loofe, powdery, and rough: it does
not foften in water, nor effervefce with acids.
According to Mr. D’ drcet, it is vitrifiable per
/e in a porcelain heat long continued ; and ac=
cording to Mr. Bergiman, it yields to borax

and microcofmic falt, but fcarcely to fixed al~
kali.

Mr. Haafe, who has lately analyfed it,
found 1c0 parts of it to contain go of filiceous
Earth, 7 of argill, and 3 of iron; but the
red fort probably contains more iron. Ac~
cording to Mr. Gerbard, magnefia has fome-
times been extra&ed from it.

It is evidently a volcanic produé&; for a
coal-mine near St. Effienne having accidentally
taken fire, and the fire in its progrefs having
extended to fome ftrata of fhiftus and bitumen,
tripoli was found in thofe parts of the’ﬁrlz:ta

thag
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that the fire had ated upon, but not in any
other. Mem. Par. 1769, p: 276.

The rotten flone of Derbyfbire is, according
to Mr. Ferber, a tripoli mixed with calcareous
Earth.

Seecies IIL

Barely faturated with Vitriolic Acid.
Embryon Allum.

This fpecies was firft difcovered by Mr.
Beaume ; it forms fmall {caly chryftals like
mica, which require 1450 times their weight
of water to diflolve them in the temperature
of 60° It is no where found fingle, but ge-
nerally mixed with clays, from which it may
be feparated by boiling, and diffolved in water,
to which it gives an earthy tafte, and is fepa-
rable by the affufion of lime water, which
precipitates the argill.

Seecies IV.
Barely faturated with Marme Acid.

Embryon Marine Allum.

As a folution of marine alum, completely
faturated with argill, forms alfo a very diffi-
: G 2 culily
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cultly foluble compound, and as many clays
are found to contain the marine acid, it is
probable that this fpecies exifts in them,
though it hath not yet been noticed.

In a flony Form.

‘Under this head I comprehend all thofe
flones which, although the filiceous genus pre-
dominates in their compofition, and the argil-
laceous, with refpet to quantity, obtains only
the fecond place, yet do not poflefs the cha-
racter of filiceous ftones, as they do not ftrike
fire with fteel; and on the contrary, I exclude
thofe which poflefs the characters of filiceous
Earths, though they contain the argillaceous
in greater quantity,

Specres V.

Argill combined with 1,36 its weight of Silex,
0,7 of its weight of pure Magnefia, and o,y
of its weight of highly dephlogifiicated Iron,

Pure Mica.

This ftone, in its pureft ftate, is colourlefs;
but either from a lefs intimate combination,
or from a mixture of fome fuperfluous ingre-
dient, principally iron, it is found of diffe-
rent colours, white, red, yellow, " green,
brown, or black, (the white and yellow fort

? have
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have a fplendid metallic appearance) fmooth,
but not greafy to the touch, which diftin-
guifhes it from talc. Its texture is always
lamellar or fcaly, and the lamelle, or fcales,
are {lightly flexible and often elaftic; thefe
fcales are fometimes parallel to each other,
fometimes interwoven, fometimes wavy, or
undulated, and fometimes they reprefent fila-
ments. Its {pecific gravity is from 2,535, to
3,000 when loaded with iron.

It does not effervefce with acids, and is in-
foluble in them without particular manage=~
ment, but after it has been calcined with 4
times its weight of fixed alkali, it effervefces
ftrongly, and is in great meafure foluble.

The pure colourlefs mica is infufible per £,
and {carcely melts even with mineral alkali,
but yields more readily to borax or microcof-
~mic falt, with fcarce any effervefcence; but
the coloured forts were found by Mr. Sauffure
to be fufible per fe, though with difficulty,
for they require a flronger heat than fhoerl
does.

100 parts of the colourlefs kind contain
38 of filex, 28 of argill, 20 of magnefia,
and 14 of the moft dephlogifticated calx
of iron. Martial mica contains befides,
10 or 12 per cenf. of a more phlogifticated

@ 3 calx
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calx of iron, from whence its various colours
are derived, and a proportionably {maller
quantity of the other ingredients.

Argillaceous Fiffile Stones.

Thefe and many other of different genera,
have been comprehended under the denomi-
nation of Schifti, but to avoid ambiguity, I
think it expedient to confine this name to
ftones of the argillaceous genus.

Species VI.
Roof Slate, Shiftus Tegularis.

Of this fpecies there are many varietics,
none of which have been hitherto analyfed,
except the bluith purple flate chiefly ufed here,
" which I have lately examined, and to which,
as to a ftandard, I fhall refer the other forts.

I. VariETY.

Argill intimately mixed with 1,77 of its
weight of Siliceous Earth, 0,3 of its weight
of Magnefia, 0,15 of Calcarcous Earth, both

Jlightly aerated, and mearly 0,54 of its
 aweight of Irom, befides a flight admixture of
Mineral Oil, e

Bluifh Purple Slate.

1t does not ftrike fire with fteel, a_nd may
be flightly {craped with the nail: it is very
» bnttleg
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brittle, and of a lamcllar texture s its {pecific
gravity is 2,876: when in pieces of % of an
inch thick, or lefs, it gives a clear found if
ftruck: its grain is moderately fine: it is
never tranfparent: it flightly effervefces with
acids when reduced to powder, otherwife not :
when heated red, it lofes fome&thing more
than 2 per cent. of its weight, flightly
detonnates with nitre, and then aflumes a
brownifh red colour, but calcination does not
render it magnetic: in a ftronger heat it is
fufible per fe, and forms a black fcoria: it is
difficultly diffolved by mineral alkali in the dry
way, more eafily by borax, though with lit-
l¢ effervelcence, and alfo by microcofmic falt
with fome effervefcence. Mr. Gerbard re-
marks, that it melts with equal eafe in chalk
or clay veffels.

Dephlogifticated {pirit of nitre, after ftand-
ing on it two months in cold, afflumesa green
colour.

I found 100 gr. of it to contain about 46
of filex, 26 of argill, 8 of magnefia, 4 of
calcareous Earth, and 14 of iron. Part of
the iron feems to be i a phlogifticated fate,
from its union with the oil, and part in a
dephlogifticated ftate, or that of a red calx.
This isunited to the argillaceous part and
filex, and is very difficultly feparated.

G 4 IL VARIETY)
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II. VARrIETY.
Paley flightly Purple, or bluifb Shiftus.

This ftone is harder than the foregoing,
its lamina thicker, and its texture coarfer: it
feems to contain a larger proportion of the
filiceous and a fmaller of the martial ingre=
dient.

III. VarI1ETY.
Blue Shiftus.

The proportion of the earthy ingredients
being the fame as in‘the firft variety, that of
the martial ingredient feems to be {maller.

Other flones are alfo ufed for covering
houfes in various countries, but they are
eafily diftinguithed; as their lamina are much
thicker, their furface more uneven, and their
texture coarfer. They chiefly belong to the

clafs of f{and-ftones, or to the calcareous
genus,

IV. VarieTy,
Dark Blue Slate, Shiftus Scriptorins.

It effervefces more brifkly with acids, and
feems to contain more magnefia, and lefs iron,
5 ' than
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than the firft variety: its fpecific gravity is
2,701,

Serecies VII,

Argillaceous Earth mixed with a wariable

Proportion of Pyrites, with a lzttle Mag-
nefia and Calcareou.r Earth.

Pyritaceous Shiftus.

Its colour is grey, brown, blue, or black:
it is more or lefs decompofable by expofure to
the air, according to the quantity of the Py-
ritous ingredient and the ftate of the iron in '
" the pyrites : if the iron be in a femiphlogifti-
cated ftate it is eafily decompofed, but if the
calx of iron be already much dephlogifticated,
it will be decompofed but flowly, if at all,
Aluminous fchiftus is of this {pecies, but will

more properly be mentioned in treating of
alum.

SPECIES VI_II.

8late, or Pyritaceous Shiflus, intimately mixed

with a notable Proportion of Mineral Oil or
DBitumen,

Bituminons Schiftus.

It is generally black, of a lamellar texture,
of different degrees of hardpefs, but never

gives

e
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gives fire with fteel . it emits a ftrong {melf
when heated, and {fometimes without heat ;
does not thew white when fcraped.

Srecies IX.

Argill mixed with jfrom 3 to 4 tenths of its
weight of Silex, and a litile of the yellow or
red Calx of Iron. d :

I. VAr1ETY.
Argillaceous Shiftus, Flag - ftone.

This is of a grey, yellowith, or reddifh
white colour; does not give fire with fteel,
nor effervefce with acids: its fpecific gravity
is from 2,6 to 2,78: itis in fome places ufed
for covering of houfes, but moftly for floor-
ing : it is fometimes compact, and fometimes
fandy, like the next variety, and then its {pe-
cific gravity is {maller.

IL. VarieTy,
Argillaceous Grit, Free-ftane, or Sand-flone.

It is called free-ftone becaufe it may be cut
eafly in all dire@ions: its texture 1s more
or lefs poous, equable and rough to the
touch : it exhales an earthy fmell when freth
broken and breathed upon : it does not give

fire with fieel, nor effervefce with acids.
B That
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That from Hollington, near Utoxeter, is of a
whitith or yellowith grey, and its {pecific
gravity 2,288. That from Km’pm_*/ly,.in Staf-
fordfbire, is of abluith grey, and fo infufible
as to be ufed for a fire-ftone : its fpecific gra-
vity is 2,568. ,

SPECIES X.

Argillaccous Earth intimatelygnixed with 1,7
of its weight of Silex, about 0,7 of its
weight of mild Magnefia, 0,09 of its weight
of mild Calcareous Earth, and about its own
weight of femiphlogifiicated Calx of Iron.

Horn-[tone, Hornblende of Cronfied, and Tal-
cum Striatum of Rinman, Mem. Stockb. 1754.

The general charaters of this ftone, be-
{ides a partial folubility (though without ef-
fervefcence) in acids, and a hardnefs never
fufficient to firike fire with fteel, properties
which are common to it with the former fpe-
cies,) are 1™ a {pecific gravity never lefs than
2,66, and frequently rifing to 3,88. 2%a
ftrong earthy {fmell which it exhales on being
breathed upon, or having hot water poured
on it: 3% a toughnefs or vifcidity perceived
in pounding it in a mortar, like mica or horn,
from whence it derived its name: 4™ its af-
fording a greenith grey powder when pound-

: ed:
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ed; s™ fufibility per fe, asit is faid, though
I could not melt it with the blow-pipe. Itis
frequently mixed with pyrites.

I. VArIETY.

Black Hbm-_[tone, Corneus Nitens Waller,
Sp. 169.

Its texture is lamellar or granuler ; the for-
mer is fometini®s {o foft as to be fcraped with
the nail ; its furface frequently as glofly as if
it had been greafed : its {pecific gravity is from
3,6 t0 3,88; it pofiefles belides all the fpecific
properties above-mentioned in a high degree :
it does not detonate with nitre : it becomes
of a fnuff colour when heated, and then
{lightly effervefces with diluted nitrous acid :
its folution in this acid is of a greenifh colour.

In order to difcover the principle on which
its fmell depends, I boiled its powder in wa-
ter, but did not find the water altered in tafte,
nor did any teft I applied fhew any change °

in it.

I found 100 gr.of the lamellar fort to con-
tain 37 of filex, 22 of argill, 16 of magne-
fia, 2 of calcareous Earth, (both in a mild
ftate’ and 23 of calx of iron, not much de-
phlogifticated.

II. VARIETY.
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II. VarieTY.

Greenifb Grey Horn-ftone.

This is of a granular texture, or firiated ;
the fpecific gravity of the pureft fpecimen 1
examined is 2,683 : it is not fo foft as the
fofteft of the former variety.

I fufpe& the common pale greenifh -grey
whetftone to be -of this fpecies: it is of a
clofe granular texture, exhales an earthy
fmell, affords a greenith powder, does not
effervefce with acids, nor give fire with fteel;
its fpecific gravity is 2,664 ; it contams 15
per cent. of filex.

III. VarieTY,
Killas.

This ftone is chiefly found in Cornwall;
its colour is pale grey or greenith grey; its
texture either lamellar or coarfely granular :
the lamellar 1s fofter and lefs martial than the
roof fhiftus : its {pecific gravity from 2,63 to
2,660.

.1 found 100 grains of the lamellar fort to
contain about 60 of filex, 25 of argill, g of
. magnefia,
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magnefia, and 6 of iron. The greenifh fort

contains more iron and gives a greenith colour
to the nitrous acid.

Species XI.
Argillaceous Earth intimately mixed with 4

times its weight of Siliceous, % its weight
of pure Calcareous, and fomething more than

ats weight of Iron.
Toad-ftone.

Dr. Waithering, who has given us an ana-
lyfis of this ftone, defcribes it as being of a
dark brownifh grey colour, of a granular
texture, not giving fire with fteel, nor
effervefcing with acids: it has cavities filled
with chryftalized fpar: it is fufible per /f&
in a ftrong heat. Phil. Tranf. 1782,, p.

333

1oo parts of it contain 63 of filiceous
Earth, 14 of argillaceous, 7 of calcareous,
‘and 16 of dephlogifticated iron: it differs
but little from bafaltes ; it is fofter, contains
? {fmaller proportion of iron, and a larger of

* Ailex.

Seecies XL
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Seecies XII.

Argill united to 2,3, or 8 times its weight of
Silex, about balf its weight of pure Calca~ -
reous Earth, and from once to twice its
weight of Water, without any Iron, except.
accidentally.

Zeolyte.

This ftone is found of different degrees of
tranfparency, or perfeétly opake, either co-
lourlefs, whitifh, yellowifh, greenifh, or red=-
difh ; its fhape is either pyramidical, colum-
nar, tabular, oval, capillary, or amorphous ;
its texture either granular, {caly, or radiated ;
the filaments diverging as from a central
point, or indiftinguifhable.

It does not give fire with ftetl.

Its {pecific gravity is from 2,1 to 3,15, but
this laft is very rare.

It does not eflervefce with acids, though it
is partially foluble in them, but if inferted
into a proper proportion of concentrated ni-
trous acid, it forms a gelatinous mafs, arifing
from the fufpenfion and diffufion of the fili-
ceous Earth contained in it; but this property
s not peculiar to zeolyte, as Mr. Pellatier has

thewn,



g6 Elements of Mineralogy.
thewn. 20 Roz. 429. And fome few zes-

lIytes do not become gelatinous. 3 Bergm.
228.

When expofed to a ftrong heat it dilates
and fwells, more or lefs, according to the
proportion of water contained in-it, and af-
terwards melts per /¢, more or lefs eafily, ac-
cording to the proportion of calcareous
Earth, into a frothy flag; in the moment of
fufion it is faid to become phofphorefcent ; it
alfo melts eafily, and with effervefcence, with
mineral alkali; fomething more difficultly
with borax, but microcolmic falt has fcarce
any effe&t on it. 'When in fufion, it fcarcely
injures the crucibles. 22 Roz. p. 29. This
difatibility is the fureft criterion whereby to
diftinguith zeolytes. The Upland zeolytes
are diflicultly fufible.

According to Mr. Bergman's analyfis, the
red zeolyte of Adelfors contains 8o per cent.
of filiceous Earth, 9,5 of argillaceous, 6,5
of pure calcareous Earth, and 4 of water.
Van Troil’s Letters, p. 370.

The white, oval, radiated zeolyte of Fero,
contains, according to Mr. Pelletier, 50 of
filex, 20 of argill, 8 of pure calcarcous
Earth, and 22 of water. 20 Roz. 420. Mr.
Mfyer found another of the radiated fort to

contain
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contain §8,33 per cent. of filex, 17,8 of argill,
6,66 of lime, and 17,5 of water. 4 Berlin
Befchaft. p. 330. “In general the cryftalized
forts contain more water than the amorphous,
Mr. Bergman found the zeolyte of Femptland
to contain 16 per cent. of calcarcous Earth,
and that of Fero to contain 2§ per cent, of
argill, {o that the proportions are very varia=
ble.

Seecies XIII.
Of Volcanic Origin.

Argillaceous Earth imperfeltly united to 4
times its weight of Siliceous, and 3 of its
weight of Iron.

'

Pitch-flone, Lava.

It is of a greyifh, greenifh, black, red, or
brown colour, has the glafly appearance
of a femi-vitrified fubftance, and melts eafily
per fe : itoften contains fubftances feemingly
heterogenous: fome pieces of it do not give
fire with fteel, and therefore belong to this
genus, others do, and belong therefore to the
filiceous genus.

Accordmg to Mr. erglebs analyfis. 11
New. Endcck, P« 18, 100 parts of it wontain
H - 63
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65 of filex, 16 of argill, s of iron, the
remaining 14 gr. were diffipated.

Species XIV.
Argill mixed with a notable Proportion of red
Calx of Iron, and fometimes Steatites.
Red Chalk.

It hardens in fire, and then often becomes
magnetic, in the ftrongeft heat it melts into
a black glafs, which does not corrode the
crucibles, as calcareous ores do: it affords
16 or 18 per cent. of iron; if it does not
become magnetic it affords only from 7 to 14
per cent. Rinman Hifloria Ferri, § 189.

Compound Species in awhich the Argillaceous
Genus predominates.

Srecies L.
Compounds of the different Species of the Ar-

gtllaceous Genus,

I. VARIETY.
Micaceous Marl,

I VariETY,
Micaceous Shiftus, either Slate or Flag-fione,

lII. VaRrIETY,
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I1I. VARIETY.
Micaceous Sand—ﬁom:.“ > S

IV. VarieTyY.
Micaceous Horn-ftone.
' vand \ e

Green hornftone mixed with mica. Gron~
Jtein of Cronfled, § 267, frequently contams
pyrites, and 20 per cent. of i iron..

V. VARIET’Y
Shiftus and Argzllaceou: Crit mixed in various
 Proportions. .
. VL, VarieTy.
Shiftus and Horigﬁ‘one mixed in various Pro-

© portions, "
Seectes II,
Compounds of the Argillaceots' and Calcareous
Genys., .. ., - %)

it

I. VAr1ETY.
X t :-' : Y .
Bituminous Shiftus mixed with Limeftone.

e

Marmore Nera Antico.

100 parts of this contain 18 of mild calca-
reous Earth, the remainder fhiftus, frgm.
H2z which
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which 18 parts of oil were extracted by dif-
tillation, alfo argill, and magnefia, and 6
parts of iron, befides much that was not fe-

parated. 12 Roz. 63.

SpeciEs IIL

Compaund: of the Argillaceous and Barytical

Genus.

Sexcies IV.
Compounds of the Argillaceous and Muriatic

Genus.

I. VarieTy.
Shiftus mixed with Steatites or Soap-rock.

1L VARIETY.
Shiftus mixed with Serpentine.

III. VarieTy,
Hornflone mixed with Mica and Serpentine.

IV. VagrieTY.

Hornflone agixed with Mica and Steatites, or
Soap-ruck.

V. VARIETY.
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V. Variery.
Mica mixed with Soap~rock, Schneideficin.
When the mica prevails the texture is flaty,

SpeciEs V.
Compounds of the Argillaceous and Siliceous
Genus, none of which gives Fire with Steel,
I. Variery.
1. Mica mixed with Quartz, Stellfeiny Cronft,
§ 262

It is of a flaty texture and eafily divided.

2. Mica and Quartz, and alittle Argill, Saxum
Nowvaculum Linnes,
II. VariETY.
1. Hornflone and Mica mixed with Quartz.
2. Hornflone and Shoerl.

This is alfo called Gromflein, when the
hornftone is green.

3. Hornflone, Mica and Shoerl,: Binda of the
Savedes, ot

H 3 - It
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It fometimes contains alfo quartz and pyrites.
Its fpecific gravity exceeds 3,000.

HI. VARIETY.

White Clay mixed with Mica and Quartz, and
of mo particular texture. Grefs, of the
Germans, or Growan of the Cornifbh Miners.

« When the texture is lamellar and the ftone
. harder, it is called Gnrezfs,

IV. VarieTy.
Sandflone mixéa’ with Mica, and Feltfpar.

Species VI.

Compounds of the Argillaceous with two or

~ . more Genera.

I. VARIETY.
Micaceous. Porphyry.

This confifts of a greenifh grey, micaceous
ground, in which red feltfpar and greenith
foap-rock are inferted. Sauffure Voyage dans
les Alpes, p. 111, even the mica is not pure,
he fufpes it contains hornftone, p. 127.

_ II. VariETY.
Hornftone mixed 'w:tb Veins of Spar and Quartz.

Mentioned by Mr. Sauffure, p. 120.
. CHAP,
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C H A P, VIIL

Siliceous Genus.

All the flones I place under -this genus
give fire with fteel, except opals, and yel-
low carnelians; and none effervefce with
acids, except Lapss Lazuli in powder, Bar-
thoerl, martial muriatic fpar, and Turky
hone, : ' )

Species 1.
Quartz, Cryfial,

The ftones of this fpecies are’in general
the pureft of the filiceous genus, though moft
contain a flight mixture of other Earths;
the moft obvious diftinétion among them,
arifes from their tranfparency or opacity.

Series I.
Tranfparent Quartz, Cryflal.

This is either colourlefs and cryftalized in
hexagonal pyramids, and then called moun~
tain cryftal, or in various other forms, or
amorphous. = Its fpecific gravity is from 2,65
to 2,7; its texture lamellar and generally
thattery, its appearance glafly ; it cracks and
lofes its tranfparency when heated ; it pof-
feffes all the other properties of pure filiceous

H 4 Earth.
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Earth. Mr. Bergman has extra®ed from
100 parts of mountain cryftal, about 6 of
argill, and 1 of calcareous Earth. 2 Bergm.
112. So alfo has Mr. Abilgaard.. Denfk.
Shrift, 1781, Yet Mr. Gerbard fays, that
fome are fo pure as to contain neither. Gerh.
Beytrage, 73 and 85. He alfo fays that the
amorphous cryftals, though colourlefs,' being
long digefted in acids, afforded when treated

with pure pruflian alkali, fome traces of iron,
ibid. 83. X

The pureft ‘and moft tranfparent of thefe
cryftals form the falfe diamond, called brif-
tal, or kerry flone, diamant d’Alengon, &c.

The coloured tranfparent cryftals derive
their tinge generally from metallic particles
in exceeding fmall ¢: oportion ; they all loofe
their colour when Fe .ted; thefe form the falfe
Gems. The moft remarkable are the red,
from Oran, 1 Barbary; falfe rubies.

Yellow. From Bobemsa; falfe topazes.

Green, Falfe emeralds and prafius.

gﬁfg} From Bohemia and Saxony.

It is faid that brown cryftals may be
cleared by boiling them in tallow. 7. Roz.

360. \
Mr o
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Mr. Bergman has formed perfe& cryftals
by diffolving filiccous Earth in the fparry
acid, and f{uffering it to cryftalize flowly.
It is probable that nature forms them ina
long courfe of time from a folution or diffu-
fion' of this Earth in pure water, or water
that holds a little argill or calcareous Earth
which probably enable it to take up more of
the filiceous Earth than it otherwife could. -
Perhaps the experiment which once fucceeded
with Mr. Achard, was owing to fome fuch
caufe.

SeriEs II.
Opake RQuartz, or Pebbles.

Thofe are alfo cryftalized, or amorphous,
either white, grey, or yellowifh, or tinged
of other colours by metallic particles. The
former are lefs pure than thofe of the firft
{eries, containing a larger proportion of argill,
or at leaft the argill is lefs perfeitly united
with the filiceous part. Their {pecific gra=
vity is from 2,4 to 2,7; their furface either
rough, or fmooth and fhining, the laft are
called fat quartz: the texture either lamellar
or granular; they crack like the former in fire,
and become of a duller colour; when rubbed
againft each other they emit a phofphoric
fmell. They are often found in round mafles
in the beds of rivers.

The
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The Coloured Opake .%zar(‘z are either.

Black, being mixed with'a large proportion
of iron.* gt :

Red, according to Cromfied they contain
copper, but Mr. Bergman could find none in
them. 2 Bergm. 430.

Bluey, from Uto in Sweden.

Green, found at Adelfdorf in Sweden,

Series III
Arenaceous Quartz or Sand.

Though the powdery ftate of other ftones
does not deferve any particular notice: yet that
of quartz or filex does, from the great ufe that
is made of it, and from its feeming to poflefs
properties which are incompatible with it in a

rofler ftate. It 1s of various colours and
incapable of forming a mafs or hardening
with water, the pureft i1s white, the minute
particles of which, when infpected through a
lens are tranfparent. It is feldom perfectly
‘pure; Mr. Achard fays that the fine white
fand of Freyenwald, which is ufed for the
porcelain manufafories contains % of its
weight of argill and calcareous Earth, but
this I fhould rather take to be a petro-filex
.in
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in powder. - The finenefs of fome fpecies of
fand is fo great as to pafs through fieves, that
contain. 10,000 vacuities in the fpace of . an
inch, as Mr. Wedgewood one of the moft
celebrated manufadturers, of earthen ware
in Europe, has affured me. Hence this -
Earth has been found fufpended in fome
waters in the quantity of 1 grain in a gallon,
See 2 Bergm. 47, and Cadet in the Memoirs
of the French Academy for 1767.

Seecies II.

Stliceous Earth zm‘zmate{y mixed and partly
combined wztb about % of its weight of Ar-

gill, and 2 of its weight of Calcareous
Earth.

Common Flint or Pebble, Hornflein, Kzeﬁl of
the Germans.

This ftone is found of all colours, or va-
riegated with veins of different colours j it
is commonly covered with an opake white
cruft, which feems of the fame nature, but
more imperfectly combined ; this cruft ad-
heres to the tongue like clay, yet ftrikes fire
with fteel, fo that probably it contains a lar-
ger proportion of argill than the kernel.
Flint is always femi-tranfparent in thin pie-
cess its hardnefs is various, though it always
gives fire with fleel; its texture is folid,

whereas,



108 Elements of Mineralogy.

whereas that of quartz is fhattery ; it breaks
with fmooth furfaces, one of which is con-~
vex, the other concave; it is never found
cryftalized, but rather in feparate irregular
nodules, fcattered through other ftrata, and
plentifully in England in beds of chalk; it
has feldom any fiflures, with which quartz
abounds ; its fpecific gravity is from 2,65 to
2,700.

Flints are infufible per fe in the ftrongeft
fire, but generally become white and brittle
by reiterated calcination, which feems to in-
dicate that they all contain a little water; and
hence alfo, their decrepitation, when heated ;
The fame may be faid of quartz ; 'they are
affeted by fluxes in the fame manner as the
pureft ftones of this genus.

The common brown flint exhibited on Mr.
Wiegleb’s analyfis 8o per cent. of filiceous
Earth, 18 of argill, and 2 of calcareous. 6
N. Ai. Natur. Curiof. p. 408. Coloured
flints undoubtedly contain metallic particles.

‘To this {pecies we muft alfo annex the
finer flints commonly called Egyptian pebbles,
h@machates, ftigmites, filex fardus. Thefe
differ from common flints; 1™ in this, that
they are lefs, if at all tranfparent; 2 that
their texture is finer, harder, and clofer, and

theig
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their fpecific gravity greater; 3* that they
are always covered with an ochry cruft; but
they break with conchoidal furfaces, as flints
do. Their colour is reddith, yellow, black,
brown, or grey, or beautifully variegated.
They probably contain metallic particles. =

SeeciEes III.

Siliceous Earth intimately mixed waith from
to % of its weight of Argill, and from
to L, of its weight of Calcareous.

Petro-filex, Chert.

This ftone differs but little from the former
" in external appearance, only it is duller and
lefs tranfparent ; it is found of all colours,
but generally dark blue, or yellowifh grey ;
it breaks with conchoidal furfaces like the
former, but is generally fofter; it runs in
veins through rocks, and hence derives its
name ; its {pecific gravity is from 2,59 to
2,7 : in fire it whitens and decrepitates like
filex, but is generally more fufible, for it
commonly melts per /z: it is not totally dif-
folved in the dry way by mineral alkali, but

borax and microcofmic falt diffolve it without
effervefcence.

From a reddith petro-filex ufed in the
Count d; Lauragais Porcelain Manufa@ory,

and
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and there called a felt-fpar, T extraéted 72 per

cent. of filex, 22 of argill, and about 6 of
mild calcareous Earth, but could not melt it

by the blow-pipe. - I believe the calcareous

Earth was not'in a mild ftate ‘in the flone.
It thewed no fign of iron notwithftanding its
flight reddiflh colour, nor of any other
metal. L&

SPECIES IV__.

Siliceous Earth intimately mixed with about
of its weight of Argill, and 5 or 3 of its
weight of Calx of Iron.

$ 0T _‘7‘{/;?”’ Di%ro qf- the Italz'an.f:.

“This fpecies alfo borders on the former,
but it has a ftill duller, lefs glafly, and more
earthy appearance in its fracture, and its gra-
nular texture is more diftin@; it alfo often
breaks with conchoidal furfaces ; it is capable
of a fine polith ; its colour is generally red-
dith or green, or firiped; but it is alfo found
blue, grey, or whitifh ; its fpecific gravity is
from 2,68 to 2,778, or more, when it con-
tains more iron. In fire it retains its colour
much longer than petro- filex, never decrepi-
tates, but grows rather harder, as Mr. Wedge-
awood aflured me, and does not melt per /e in
clay crucibles, though it does in thofe made

of “chalk. Alkalis borax and microcofmic
) . falt
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{alt affe& it like the former fpecies. Mr.
Gerbard {ays that fome forts of jafper melt
per fe: thefe contain an over proportion of
iron, or elfe calcareous Earth, and then form
the link betwixt cherts and jafpers.

The green jafpers contain iron in a femi-
phlogifticated ftate, and have often been con=
founded with malachites, but thefe latter
never give fire with fteel, to fay nothing of
the entire difference of their compofition.
Red jafpers ¢ontain iron more dephlogiftica-
ted.

Sinople 1s a dark red jafper or flint, which
ftrikes fire with fteel, and affords in the dry
way 10 per cent. of iron, and melts into a
black flag. Rinm. Hiff. Ferri, § 189. If
tried with the Pruflian alkali, it would pro-
bably thew 18 or 20 parts of iron, as this
‘always feparates nearly double the quantity of
iron that can be extradted in the dry way.

Of the [pontancous Decompafition of -Stones by
long Expofure to the Air.

Flints, jafpers, petro-filex, felt-fpar, gra-
nites, lavas and ferruginous ftones, have fre-
quently been faid to be decompofed by long
expofure to the air, and the obfervations of
Mr. Greville and Sir William Hamilton have
removed every doubt I entertained on this head,

With
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With regard to ferruginous ftones in which
the calx of iron is not much dephlogifti-
cated, this decompofition is eafily under-
ftood, for this calx gradually becomes more
dephlogifticated by the action of water and
air, attra@s water and fixed air, and lofes its
adherence with the filiceous or other ftony
particles : this is feen to happen to bafaltes,
toadftone, ferruginous limeftone, &c. Inother
ftones this decompofition may arife from their
containing calcareous Earth in a cauftic ftate,
or manganefe, for thefe will gradually attrac®
water and fixed air, and then fwell, burft and
loofen the whole texture of theftone, as we fee
happen to bricks that contain lime. Thusalfo
glafs is decompofed by long expofure to the
air, the alkali attra&ing water and aerial acid.
Mortar, on the contrary hardens by long ex-
pofure to the air, becaufe, though the aerial
acid be attrated, yet a great part of the wa-

ter exhales.

Srecies V.

The finer Flints mixed with wvarious Propor
tions of other Earths and Iron.

Precious Stones of the fecond Order.

I. VArIETY.

Agates.

‘The oriental agate is almoft tranfparent,

and of a glafly appearance, but whitifh, with
inward
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inward protuberances. The occidental is of
various colours, and often veined with quartz
or jafper; it is moftly found in fmall pieces
covered with a cruft, and often running in
veins through rocks, as flints and petro-filex,
to which it is analogous, but more tranfparent,
the Earths being better combined and the
grain clofer; its {pecific gravity is 2,64 ; it
often forms the ftony matter of petrifa&tions.

Agates that prefent arborifations are called-
mochces.

Alkalis, borax and microcofmic falt affeét
this flone in the fame manner as they do
flints.

Sl L 18 VARIETY.
Opal, Oculus Mundi, Lapis Mutabilis.

This ftone is of different colours, white,
yellowifh, or greenith brown; its peculiar
characeriftic is to reflect different colours,
according to the different pofitions of theeye;
it is moftly of a {pungy texture, and admits
water into it, and generally too foft to ftrike
fire with fleel; its fpecnﬁc gravxty is from 1,7
10 2,24.

The ufual fluxes a&t on itas on flints. Mr.
Bergman has extratted argill from. it.
| Pfeudopal
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- Pfeudopal is opake, and refle&ts green and
yellow rays, and hence called cat’s eye.

Avanturine refembles an opal with gold
{pecks, but is a produ& of art.

IiI. VARIETY.

Chalcedonian.

- Tts colour is a bluifh cloudy white, or grey,
with thades of other colours, and tranfverfely
infpeted prefents an iris; when white and
opake it is called chachelong : its fpecific gra-
vity, according to Mr. Bergman, is from 2,5
to 4,36. Stones of this latter weight muft
be very different from thofe of the former.
Thefe ftones fometimes contain water. It is
affe@ed by the ufual fluxes, as flint.

\

. According to the experiments of Mr.
Bergman, the chalcedony of Fero contains
84 per cent. of filex and 16 of argill. Mr.
Bindbeim found another fort to contain 83,3
of filex, 11 of calcareous Earth, and 1,6 of
argill, befides a minute portion .of iron. 3

Schrift. Nuturfor. Freunde, p. 429.

Opals and chalcedonies, which by admit-
ting water within their pores become tranf-
parent, are called hydropbanes. 'This phee-

: i ; nomenon
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nomenon 1s well explained in the fecond vo-
lume of Mr. Bergman's works.

IV. VARIETY.
Onyx.

This is a very hard flone of the colour of
the human nail, with ftraight or circular
zones of another colour ; if the zones them-~
felves be of different “colours, it is more
efteemed, and called camebuya : it is almoft
opake ; its fpecific gravity is from 2,5 t0 2,63
it is affected by fluxes as the former varieties.’

V. VARIETY.

Carnelian.

Its colout is of different thades of red ; it
is alfo of different degrees of tran{parency
and hardnefs : the beft 1s of an orange or yel-
low red, and gives fire with fteel ; the whitith
ot yellowith are too foft to give fire with
fteel, and lefs efteemed; its fpecific gravity
is from 2,6 to 2,7; it lofes its colour in fire., .
Fluxes affe it like the above.

VI. VARIETY.
Sardonyx.

It confifts of chalcedony and carnelian,
united either in zones, firata, or fpots.

12 SPECIES VI.
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R SPEéIEs VL )

Siliceous Earth, perfedtly united to, from an
equal to 3 times its weight of Argill, and
. from % to an equal weight of Calcareous
Earth, together with from iy to an equal

weight of Irom.
Precious Stones of the Jirft Order.

I derive the denominations of thefe flones
from their colour and hardnefs, and not from
their hardnefs fingly, as Jewellers moftly do,
as this property, though it contributes to
their fplendor and value, has but little or no
connexion with their compofition. I alfo omit
many fub-denominations of each fort of thefe
flones, which are to be found in treatifes ex-
prefsly written on that fubje&. The fpecific
gravity of all of them -exceed 2,706, whereas
that of coloured cryftals never does. Their fin-
gular luftre and tranfparency are well known,

I. VARIETY.
Red.

Ruby, Oriental.

It is commonly found cryflalized in an
o&tohedral form ; 'its texture is foliated ; its
hardnefs
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hatdnefs much greater than that of any other
fione, and yields only to that of diamond ;
its fpecific gravity from 3,18 to 4,283.

In fire it is invitriable per /¢, and does not
yield even to the focal rays of a burning glafs,
but a flame excited by dephlogifticated air,
directed by a blow-pipe, readily melts it; it
does not lofe its colour in a heat that would
melt iron. Borax and microco{mic falt effe&
its fufion, but mineral alkali fails. y

100 parts of it contain, according to Mr.
Bergman, 4o of argillaceous, 39 of filiceous,
g of mild calcareous Earth, and to of iron.

Or, according to Mr. Achard, 41,66 of
filiceous Earth, 36,66 of argill, 3,33 of cal-
careous Earth, and 10,83 of iron.

Brazil rubies are paler, and faid to be found -
in hexangular or polyangular cryftals.

Jewellers, among whom hardnefs and tran{=
parency are the chief chara&eriftics, meéntion
alfo white and amethyft coloured rubies, but
thefe have not been analyfed. '

- Oriental rubies are chiefly found in Pegu,
Ceylon, Bifnagar, and Cambuya. A baler fort

L3 | s
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is found in Finland, Bohemia, Silefia, Saxony
and Hungary,

II. VariETY.
Yellow.

Topaz, Hyéci;ztb,

Topas is of a gold colour; its texture fo-
liaceous ; its form cubic, parallelipedal, or
prifmatic; its {pecific gravity from 3,46 to
4,56 ; it lofes its colour only in a very firong
heat, and of the ufual fluxes it yields only to
borax and microcofmic falt.

According to Mr. Bergman, 100 parts of
it contain 46 of argill, 39 of filiceous Earth,
8 mild calcareous, and 6 of iron. Its great
fpecific gravity fhews thefe Earths to be very
perfeétly united.

Oriental hyacinth is of a reddith yellow
colour, generally cryftalized in. a prifmatic
form; in a ftrong heat it becomes paler, and
according to Mr. Achard, may be melted in
a wind furnace in 2 hours, ;

According to Mr. Bergman, 100 parts of
it contain 40 of argill, 25 of filex, 20 of
mild calcareous Earth, gnd 13 of iron; and

according
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according to Mr. Achard, 41,33 of argill,
21,66 of filex, 20 of calcareous Earth, and
13,33 of iron.

Hyacinths are found in Poland, Bobemia,
and Saxony.

III. VARrIETY.

Green. —
Emerald, Chryfolite, Beryl.

The célour of emerald is pure green; it is
fometimes found in round flat pieces, but
moftly cryftalized in hexagonal prifms ; its
{pecific gravity is from 2,78 to 3,711. Itis
the fofteft of all the precious ftones.

According to Mr. Achard, it preferves its
colour in a porcelain heat, and only becomes
more opake; in a ftronger heat it melts into
a flag. Mem. Stock. 1768. Like the fore-
going it eludes the force of mineral alkali,
but yields to borax and microcofmic falt.
With the former, according to Mr. Quif, it
gives a colourlefs glafs.

100 parts of it contain, by Mr. Bergman's
analyfis, 60 of argill, 24 of filex, 8 of cal-
careous Farth, and 6 of iron; and by that of

o 14 : Mri
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Mr. Achard, 60 of argill, 21,66 . 0of filex,
8,33 of calcareous Earth, and 5 of iron.

It was antiently found in Egyps, now .
chiefly in Peru.

Cbryﬁ)/z'ie, or Beryl, is of a light yellowifh
green; it melts per /e into aflag ; it is fofter
.than cryftal; it yiclds only to borax and
microcofmic falt, and is fcarcely affected by
alkalis : when ready to melt it becomes phof-
phorefcent,

Aqua Marine (augites) is of a bluith green;
it 'melts per /e by the blow-pipe.

IV. Variery, -
- Blue,

Sappbire.

Its colour is ky blue; its texture foliace~
ous; its form hexangular or polyangular
prifms or parallelipeds ; its f{pecific gravity
from 3,78 to 3,994 ; the oriental preferves
its colour in a porcelain heat, and will not
melt per fe, but that of Braz:l lofes its colour;
it is affected by fluxes as the other varieties.

Mr. Bergman found 100 parts of this flone
to contain 58 of argill, 35 of filex, 5 of
mild
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mild calcareous Earth, and 2 of iron; and
Mr. Achard 58,33 of argill, 33,33 of filex,
6,66 of calcareous Earth, and 3,33 of iron.

Jewellers mention white, green, and yel-
low fapphires, or pale red.

Seecies VII.
Amethyft.

Some of this fpecies are as tranfparent as
the former ftones, others duller; its fpecific
gravity, which reaches only from 2,6 to 2,7,
makes me judge it to be very different from
them ;. its colour is pale bluifh red; its tex-
ture nearly granular, and generally cryfta-
lized in hexangular prifms ; it lofes its colour
in a ftrong heat, but does not melt per f,
though with borax it gives a colourlefs glafs ;
its compofition has not yet been examined.

Sprecies VIIIL.

Stliceous Earth united to [ of its weight of
Calcareous Earth, flll lefs of Magnefia, with

- an exceeding fmall Proportion of Iron, Cop=
pers and Sparry Acid.

Chryfoprafium.

It is of an apple green colour, and femi-
granfparent; it has never been found cry-

ftalized :



122 FElements of Mineralogy.
ftalized ; it is much harder than green fluors
or green quartz. 2

When diftilled, a little of its Earth fub-
limes ; it lofes its tranfparency and colour in
fire, but does not melt per fe.

Mr. Achard found 100 parts of it to con-
tain 95 of filiceous Earth, 1,7 of calcareous
Earth, 1,2 of magnefia, 0,4 of iron,and 0,6 .
of copper.

Sercies IX.

Siliceous Earth intimately mixed with blue mar-

tial Fluor, and a fmall Proportion of Gyp-
Sum. ‘

Lapis Lazul.

The colour of this ftone is a beautiful
opake blue, which varies a little in intenfity,
‘and is generally fprinkled over with yellow,
bright, pyritaceous {pecks or ftreaks: it ob-
{linately retains its colour in a firong heat,
which diftinguifhes it from other blue ftones:
itis of an equable or very fine granular texture,
and takes a beautiful polith: its fpecific gravity

i8 3,054

If powdered and not calcined, it effer-
vefces very flightly with acids, but if cal-
' cined,
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cined, it does not effervefce, but becomes ge-
]atinous :

In a ftrong fire it melts perﬁ into a w/aztz/b
glafs,

This ftone has been examined by Mr.
Margraaf only with a view of finding whe-
ther it contained copper. . He found none,
but only calcareous Earth, gypfum, iron, and
filex. Mr. Rinman lately found it to contain
the fparry acid.

SPECIES X.

Fade.

Jade is found in fcattered mafles like peb-
bles, femi-tranfparent, of a greafy look, and
exceeding hard: its colour is either white,
grey, olive, green, or yellowith : its fpecific
gravity from 2,97 to 3,389. According to
Mr. Sauffure, it is {carcely foluble in acids, at
leaft without particular management, and alfo
infufible in fire. However, he feems to have
extra@ed iron from it. -

May it not be a compound of filex and
magnefia ¢

SreciEes XI,
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Seecres XI,

Silicequs Larth intimately mixed and partly
umited with 0,209 of its weight of Argill,
0,164 of its weight of ponderous Earth, and
0,12 of its weight of Magnefia.

Felt-fpar, Spathwm Pyromachum, Rbombic
Quartz, RQuartzuin Spathofum, Spathum
Durum, Petunfe. ¥

This ftone, which is generally opake, is
found of all colours, white, red, yellow,
brown, green, violet, or iridefcent; fome-
times cryftalized in rhombic, cubic, or pa-
rallelipedal forms, and often amorphous: its
texture clofe but lamellar, and breaks like
ipar : its fpecific gravity is from 2,4 to 2,6,
and Mr. Gerbard {ays he found it even 3,5 ;
but it was then probably loaded with metallic
particles: it is harder than fluors, but not fo
hard as quartz.

It melts per /2 more quickly and perfeétly
than fluors, into a whitith glafs, and does
not, like them, attack the crucibles. Borax
and microcofmic falt entirely diffolve it with-
out effervefcence, but it does not eafily enter
into fixed alkalis., When -cryflalized, it
decrepitates in a moderate heat; otherwife
nots - ‘ 2

It
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It never conftitutes veins or ‘ftrata, but is

either found in loofe mafles ‘at moft 2 inches

long, or mixed with fand or clay, or imbo-
died in other ftones, as granites, &c.

100. parts of the white contain about 67
of filiceous Earth, 14 of argillaceous, 11 of’
ponderous, and 8 of magnifia.

"The fpecific gravity of the fpecimen I tried
was 2,542.

Labrador floneis of this fpecies ; it reflefts
the colours of the rainbow, is fomewhat
{ofter than common felt-fpar, and is found
in pretty large pieces, generally of a dark
grey colour : 1ts {pecific gravity is 2,753.

Felt-fpar is undoubtedly the ftone which -
the Saxons ufe as petunfe in their porcelain
manufaQories. 3 Berlin Befthaftig. p. 471.

Srecies XII.
Siliceous Zeolyte.
This differs from that defcribed under the
argillaceous genus only in this, that it gives

fire with fteel. It is white, and found at
Meffiberg. 3 Bergm. 224. It is very rare.

Seecies XIII.
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: Species XIII.

Siliceous Earth imperfectly united to about o,
of its weight of Argill, and % of its weight
of Calcareous Earth, without Iron.

Vefuvian Garnet.

It is improperly called a garnet, as it con-
tains no iron, and it differs from zeolyte in
containing no water, and alfo in texture and
hardnefs : its colour is white, fometimes
opake and fometimes tranfparent, and very
bard : it is difficultly aGted on by any of the
fluxes. :

According to Mr. Bergman, it contains §§
per cent. of filiceous Earth, 39 of argill, and
6 of calcareous Earth.

Seecies XIV.

Siliceous Earth more or lefs perfeltly united to
0,63 of its weight of Argill, about 0,4 of
its weight of Calcareous Earth, and from
0,28 to about 0,41 of its weight of dephlo-
gifticated Iron.

Garnet.

When not over-loaded with iron it is tranf-
parent, though, from the intenfity of its co-
lourg

v
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lour, whigh is a bluith or yellowith red, its
tranfparency is often obfcure, except it be
held to a ftrong light: it is generally cry-
ﬁahzed in various polygon forms, but it is
frequently amorphous : its texture is granu-
lar ; its {pecific gravity from 3,6 to 4,188.

It melts'per /e, though difficultly, into a
black flag. Mineral alkali does not attack it
fo powerfully as borax or microcofmic falt.

It retains its colour in a ftrong calcining
heat. -

It is often found in fmall grains, imbodied
in ftones of the commoneft kind.

100 parts of /it contain, according ta Mr.
Achard, 48,3 of filiceous Earth, 30 of argill,
11,6 of calcareous Earth, and 10 of iron.

Opake garnets, over-loaded with iron,
{carcely give fire with ftcel, are {ometimes
cryftalized and fometimes amorphous, and
either red, yellowith, or blackith, They af-
ford about 20 per cent. of iron. Sometimes
they contain tin and even lead, but very rare-
i‘; 2 Bergm. 106.

Species XV,
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SPECIES XV.

Siliceons Earth more or lefs perfectly united to
- from 0,46 to 0,83 of its weight of drgzll
from + to 5 of Calcareous Earth, and to

qf _/Emzpblogzﬁzcated Calx of Irom, and
fram o5 20 5 of Magnefia.

Schoerl.

Its diftinguithing properties are, 1% either
a fparry or feml-wtrlﬁed appearance, like an
enamel or a flag; 2% a filamentous or fcaly
texture, which diftinguithes it from garnets;
the filaments either {feparate from each other,
or conjoined and plated 3" fulibility per fe
in a moderate heat; 4" a fpecific gravity from
35 to 3,0, rarely 4,000, and only when load-
ed with iron; §* its hardnefs nearly as that
of cryftal.

L VArIETY,

' Tranfparent.
This is always cryftalized in fome pofy- ;
gon form : its texture obfcurely fparry: its
colour brown, reddith brown, greenifh or

yellowith brown, or vielet: its fpecific gra-
vity from 3, to 3,6.

A
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A reddith brown, prifmatic thoerl of this
fort, from Vefuvius, contained, according to
Mr. Bergman, 48 per cent. of filiceous Earth,
4o of argill, 5 of caleareous, 1 of magne-
fia, and 5 of iron. The ufual fluxes affe&t
this {pecies, as they do the foregoing.

The filamentous fort refembles afbeftos, and
differs externally only in tranfparency and
breaking with an even furface.

II. VAarIETY.

Opatke.

Thefe are of all colours, white, black, red,
brown, greenith, and violet ; the filamentsare
conjoined and parallel, or diverge, as froma
common center. Thofe of a fcaly or fparry
appearance are generally greenifh or black, and
are called Hornblende. i hey are frequently
cryftalized in regular forms, and often fo foft
as to be fcraped with a knife,

100 grains of the black eryflalized fort
from Albano, afforded Mr. Bergman 58 of
filex, 27 of argill, 5 of calcareous Earth, i
of magnefia, and 5 of iron, 3 Bergm. 207.
Other forts have afforded so per cent, of fili-

K

ccous
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ceous Earth, 30 of argill, 1 or 2 of mag-
nmefia, and 18 or 20 of iron.

The white fort probably contains lefs
iron.

All thefe forts become reddith by calcina-~
tion.

“Species XVI.

Siliceous Earth smperfectly united with o,34
of its wengt of Calcareous Earth, o,107 of
its weight of Argill, 0,08 of Magnefia,

0,026 g" Iron, and about 0,048 of Water.

Bar Shoerl, Smngen Shoer! of the Germans.

Thls was lately found in the Carpathlan
Mountains by Mr. Fichtel, imbodied in lime-
flone, and cryftalized in prifms: it {lightly
effervefces with acids.

Agcording to Mr. Bindbeim, 100 parts of
it contain 61.6 ‘of filiceous Earth, 21,6 of
calcareous Earth, 6,6 of argill, 5 of mag-
nefia, 1,6 of iron, and 3 of water. 3

Schrift. Naz‘mﬁifcb Freunde, p. 452.

Species XVII,
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SPECIES XVII,

Stliceons Earth imperfectly united with from
1,05 0 1,47 of its weight of Argill, from
0,3 0 0,4 of its weight of mild Calcareous
Earth, and from 0,15 to 0,243 of its weight
of Ironm.

Tourmaline.

Tourmaline has hitherto been found only in
Ceylon, Brazil, and the Tyrol. A {pecimen of
each has had the advantage of having been
particularly examined by Mr. Bergman. That
of Ceylon is of a dark brown, or yellowith
colour, its fpecific gravity 3,065, or, 3,295;
that of Brazil is green, blue, red, or yellow,
and its {pecific gravity 3,075 or 3,180 ; that
of Tyrol, by refle¢ted light, is of a blackith
brown, but by refracted light, yellowith, or
in thin pieces, green; its fpecific gravity
3,050 ; moftly eryftalized in polygon pri{ms,
but fometimes amorphous. The thickeft
parts arc opake: the thin more or lefs tranf-
parent.

All are ele€tric when heated to about 200
of Fabrenbeit. Their texture is lamellar,
and their {urface has a glafly appearance.

In fire none of them decrepitate; but
thofe of Ceylon and Tyrol melt per fe into a
; 2 K 2 black
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black frothy flag. That of Brazil forms ott=
ly a brittle {fcoria. Of the ufual fluxes, bo-
rax diflolves them beft, microcofmic falt and
mineral alkali partially.

The ‘proportion of their conflituent prin-
ciples is thus exhibited by Mr Bergman :

Tourmaline of Tyrol.

Argill, - - - 42
Silex, - - - 40
Calcareous Earth, - - 12
Iron, - - - 6

100

Tourmaline of Ceylon.
Argill, - - * 39

Silex, » i - 37
Calcareous Earth, - S 1
Iron, - - - 9

100

Tourmalme of Brazil.

- Argill, - - - 50

Silex, - - Ay ¥}
Calcareous Earth, - R
Iron, . - - 5

) 100

Seecies XVIII.
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Seecies XVIII.

Siliceous Earth mixed with 0,3 of its weight
of Argill, 0,17 of mild Calearcous Earth,
0,04 of Magnefia, and 0,5 of Iron.

Bafaltes, Trapp of the Swedes, Saxum Dane-
morenfe,

A dark grey or black ftone, generally in-
vefted with a ferruginous cruft and cryfta-
lized in opake triangular or polyangular
columns, is called bafaltes; that which is
amorphous, or breaks in large, thick, {quare
pieces, is called #rapp. Their confituent
principles, and relation to acids and fluxes,
are exaltly the fame. The texture of this
ftone is either coarfe, rough, and diftin&, or
fine and indifcernable. This latter fort is
often reddith ; it is always opake, and moul-
ders by expofure to the air ; fome {pecimens
give fire with fteel very difficultly, though it
is always very compa&t; fometimes it is
{prinkled over with a few minute fhining par-
ticles : its fpecific gravity is 3,000.

When heated red hot, and quenched in
‘water, it becomes by degrees of a reddith
brown colour : it melts per /z in a ftrong heat
into a compac flag., Borax alfo diffolves it
in fufion, but mineral alkali not intirely.

Ks According
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According to Mr. Bergman, 100 parts of
the bafaltes contain §2 of filiceous Earth, 135
of argill, 8 of calecareous, 2 of magnefia,
and 25 of iron. 3 Bergm.213. And with
this Mr. Meyer very nearly agrees. . 14 No-

turforfh. 3.

Seecies XIX,

Siliceous Earth mixed with 0,69 of its weight
of Ar'gi]l, and 0,41 of its weight of Ironin
a_femiphlogifticated flate,

Rowly Ragg.
This ftone is alfo of a dufky or dark grey

colour, with numerous minute thining cry-
flals ; its texture granular; by expofure to
the air it acquires an ochry cruft; its fpecific
gravity 2,748,

Heated in an open fire it becomes mag-
netic. In a flrong heat it melts per fe, but
more difficultly than bafaltes,

- According to Dr. Withering’s analyfis, 100
parts of it contain 47,5 of filiceous Earth,
32,5 of argill, and 20 of iron.

- Seecies XX,
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SPECIES XX

Siliceous Eartb more or lefs perfectly united to
Jrom s to 2 of its weight of Argill, 0,3
or 0,4 of its weight of Iron, and a [mall
proportion of pure Calcarcous Earth, but
this is_fometimes wantmg

Lawva.

By Lava I underftand the immediate pro-
du&@ of liquefadtion or vitrification by vol-
canic fire, which fhould carcfully be diftin-
guifhed from the fubfequent productions af-
te&ed by the water either in a liquid or fluid
ftate, which generally is ejeted at the fame
time. '

All lavas are more or lefs magnetic, give
fire with fteel, are of a granular texture, and
fufible per fe. Moft are decompofable by
long expofure to the air, fooner or later, ac-
cording to the proportion of iron and calca-
reous Earth, and according as they were more’
or lefs perfe€tly melted or vitrified.

M. Bergman, in his elaborate treatife on
volcanic produts, diftinguifhes three varieties
of lava; the cellular or frothy, the compadt,
and the vitreous.

Ka I. VARIETY,
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I. VaRriETY.
Cellular Lawvas.

Thefe underwent only the firft and loweft
degree of fufion, being juft mollified and -

heated fufficiently to expell the fixed air con-
tained in the argillaceous particles ; hence

they abound in fmall cavities arifing from the

expaniion of that air after it had recovered its
elaitic ftate. Their fpecific gravity is vari-
ous: fome are fo light, by reafon of their in-
ternal cavities, as to float for fome time on
water, and hence, have been miftaken for
pumice ftones, but they differ from thefe in
this, that their texture is never filamentous.

Their colour is black, grey, brown, or
reddifh brown, and their cavities are often filv
led with xcryﬁa'lizations.»

Of this fort is the black cellular mill-ftone
of the Rbine. {

Thefe ftones contain from 4§ to §o per
cent. of filex, and from 135 to 20 per cent.
of iron, 4 or § per cent. of pure calcareous
Earth, and the remainder argill,

II. VARIETY,

e L
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II, VARIETY,

Compaét Lavas.

Thefe have undergone the 2d or more per-
fett degree of fufion, yet they are not entirely
deftitute of cavities which contain finer cry-
{tals, or pieces more perfe@ly vitrified ; their
colour is black or brown ; their fra&ure is ftill
obfcure, and not glafly, as the ftones them-
felves are opake : if not cracked, they give
a clear found when ftruck.

The proportion and quality of their con-
ftituent parts are the fame as in the foregoing
variety. 'The ufual fluxes attack them with
difficulty, and microcofmic falt has fcarce any
power over them.

III. VARIETY.

Vitreous Lawvas.

Thefe have beer more completely melted,
and form vitrifaGtions of different colours

generally black or afth-coloured, rarely blue
or greenifh,

A {pecimen of this glafs, examined by
Mr. Bergman, afforded 49 per ceat, of filex,

35
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35 of argill, 4 of pure calcareous Earth, and
12 of iron. Another {pecimen from the
Lipari Iflands afforded 69 of filex, 22 of
argill, and g of iron. This muft have been
expofed to a very ftrong heat, for they melt
very difficultly per fe.

The black Agate of Iceland, (Lapis obfidia-
nus, Piedra de Galinago) is of this fort, and
its principles and their proportions nearly the
fame.’

The harder fort of pitch ftones, already de-
fcribed, which give fire with fteel, belong to
this {pecies.

Mr. Sauffure has ingenioufly imitated all
thefe fpecies of lava, by melting more or lefs
perfeétly the compound argillaceous fpecies
into which hornftone enters as the moft copi-
ous ingredient, and which he therefore calls
Hornrock, Roche de corne, and which are al-
ready defcribed. Voyage dans les Alpes, p.
127. And hence he juftly conje&tures that
this ftone, marl, and the {chifti (Species 6, 7,
and 8 of the Argillaceous Genusj are
the principal materials of lava, 'Jbid, 131,
132 < \

Seecies XXI,
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Seecirs XXI.

Siliceous Earth mixed with 0,11 or 0,17 of
its weight of Maguefia, and a hittle of

Calcareous Earth.
Pumice-flone, Pierre Ponce, Bimflein.

This feems rather a volcanic eje&ion than
a volcanic produét; its colour is grey, white,
reddith brown, or black : it 1s hard, rough,
and porous, and confifts of {lender fibres pa-
rallel to each other; very llght, for it fwims
on water, and difficultly gives fire with fteel.
It feems to have originally been an afbeftos
decompofed by the action of fire.

100 parts of it contain, according to Mr.
Bergman, from 6 to i of magnefia, with a
very {mall proportion of calcareous Earth,
the remainder filex.

‘Specirs XXII.

Siliccous Earth mixed with lefs than its own
weight of Magnefia and Iron.

Martial Muriatic Spar.

Mr. Monnct, a Mineralogift of confiderable
note, lately difcovered this flone at Sz. Ma-
rie aux Mimncs, and called it pifolites; but as a
] very
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very different compound is generally denoted
by this name, I have called it martial muriatic
fpar, a name which agrees better with its
propertics.

Tt is of a hard, folid, and fparry texture ;
of a grey, ochry, dull colour, but internally
bright: 1t gives fire with fteel, yet effervefces
with acids.

In a ftrong heat it grows brown, but at laft
melts per fe.

100 parts of it contain o of filex, the
remainder mild magnefia and iron, but in
what proportion is not mentioned. 13 Roz,
Suppl. 416.

Srecies X XIII.

Siliceous Earth intimately mixed with 5 of its
weight of mild Calcarcous Earth.

Turky Stone, Cos Turcica.

This is of a dull white colour, and uneven
texture ; fome parts appearing more compact
than others, fo that it is in fome meafure
fhattery : it hardens with oil; its {pecific
gravity is 2,598 ; it gives fire with fteel, yet
effervefces with acids.

I
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I found 100 parts of it to contain 25 of
mild calcareous Earth, and no iron. There
probably are two forts of ftone known by
this name, as Mr. Wallerius aflirms that which
he defcribes, neither to give fire with fteel,
nor effervefce with acids.

Specres XXIV.

Siliceous Earth mixed with mild Calcareous
Earth and Iron.

Ragg-flone.

Its colour is grey ; its texture obfcurely la-
minar, but the laminz confift of a congeries
of grains of a quartzy appearance, coatfe
and rough ; its fpecific gravity is 2,729; it
effervefces with acids, and gives fire with
fteel. I found it to contain a portion of cal-
careous Earth, and a fmall proportion of iron.
It is ufed as a whetftone.

Species XXV.

Arenaccous Quartz confolidated by a [maller
proportion of Calcareous Earth, or Argill,
and fliil a fmaller of Iron.

Siliceous Grit, Sandflone, Freeflone, Cos Are-

narius, Grais.

~ Under this fpecies I comprehend only
fuch as firike fire with fteel, and when
pounded,
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pounded, form a fand rather than a pow-
der.

I. VArRIETY.

Grit with a Calcareous Cement, Quadrum.

A ftone of this fort hath been already de-
fcribed under the calcareous genus. When
it contains about §o per cent. or more of filex
it belongs to this {pecies; it commonly contains
alfo a {mall proportion of argill and iron ; it
hardens by expofure to the air, and then ftrikes
fire with fteel, and effervefces flightly with
acids : it 1s fometimes cryftalized in rhom-
boids, as at Fontainbleau. 100 parts of this
contain, by the experiments of Mr. Laffone,
62,5 of filex and 37,5 of mild calcareous
Earth. Mem. Par. 1777, p- 43-

The Saxumn margariticum of Linneus be-
longs alfo tothis{pecies : it confifts of quartz
in a calcareous cement.

II. VArIETY.
Fth an drgz'//aceom Cement,

Thele do not effervelce with acids, but they
firike fire with fteel, though fome forts are too
foft to do fo until expofed for fome time to the
air. Thefree-flone from Keredge, near Mac-
clesfield, which is of a clofe grain, is of this
fpecies. - Its fpecific gravity is 2,544. f

)
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So alfo that of Brownedge, in Staﬁbrzzylazre,
which is fo perfet a fand-ftone that its {pe-
cific gravity is only 2,397; and the whitith
grey freeftone from Uttoxeter. All thefe con-
tain a little of iron.

Stones of this fpecies are ufed for whetting
tools, and for filtring water, and in fome
countries as flates. The principal diftinction
among them arifes from the finenefs or coarfe-
nefs of their gram and texture. Their colours

are various, receiving different tinges from
iron.

Sepecies XXVI.

Siliceous Sand confolidated by femiphlogifiicated
Calx of Iron.

This ftone does not fall into fand when
powdered, and in this refpet differs from
the foregoing. It is generally of a brown or
black colour, but grows reddifh or yellowifh,
and moulders by expofure to the air ;- its {pe~
cific gravity is from 2,8 to 3,6; it gives fire
with fieel, and does not effervefce with acids,
unlefs it contains teftaceous particles, as it
frequently does : it is even often covered with

fhells.

The agglutinating power of folutions of
4ron has been fhewn in an ingenious paper in
. the-
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the Philofophical Tranfa&ions for 1779, p.
35> by Mr. Edward King, who found a ftony
- concretion of this fort round iron, which had
been long buried in the fea.

Mr. Gadd, in the Swedifh Memoirs for
1770, relates, that Mr. Rinman had found a
fimilar concretion round an old anchor that
had long been depofited in the fea. He alfo
adds, from his own experiments, that dephlo-
gifticated calces of iron, and particularly
folutions made by the mineral acids, have not
the fame binding power, but, on the contrary,
make loofe concretions, as Dr. Higgins has
alfo fhewn in a late very ufeful treatife on
¢ements.

To this fpecies may be added the black,
beavy; glofly Quartz of Cronfled, § 53, which
he fays is found in the mine of Szaf, in Su~
dermanland, and contains a large proportion
cof iron,

Compound Species in which the Siliceous Genus
predominates,

Sercies L.

Compounds of the different Species of the Sili-
' oeous Genus with each other.

I VARIETY,
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I. VARIETY:
Quartz and Shoerl.

This ftone confifts of diflin& grains of
each compacted together in various propor-
tions. The quartz is generally white; or
reddifh ; the thoerl, black, brown, white, or
preen: by fome it is called a gramite. Some
of the paving-flones of Lorden are of this
fort.

II. VARIETY.
Ruartz and Felt-Jpar.

The quartz is generally white; the felt=
fpar red, yellow, or brown: found in the
Alps by Mr. Sauffure, from whofe excellent
‘work many of the following defcriptions are
taken. Mill-flones and whet-ftones are often
of this fort. '

HI. VArIETY.
Fade and Shoerl.

The fhoerl is interfperfed through the jade ;
in a ftrong fire it melts, but the jade only
whitens.  Sauffure Voyage dans les Alpes, p.
84. Its fpecific gravity is from 3,318 to
3,389. The jade is yellowifh, the fhoerl
green or black. BT
' L IV, VARIETY.
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IV. VarieTy.
Fade, Shoerl, and Garnet.

Of confiderable hardnefs and weight, with
large fpots of red, green, and yellow ; the
garnet red, the fhoerl green, and the jade yel-
low. Sauffure, p. 107.

V. VARIETY.
RQuartz, Felt-fpar, and Shoerl,
Granite.

Thefe are fo well adapted to each other,
that, as Mr. Sauffure well remarks, they
could not have been fo compaded by an ac-
cidental mixture of mafles previoufly formed,
but muft have cryftalized together.- It may
be feen among the paving ftones of London.
The quartz is white, the thoerl black or vio-
let, and the felt-fpar reddifh.

V1. VARIETY.
Pua’a’mg/ione, Breccias.

Stones which confift of a.filiceous ground
or cement, (commonly petro-filex, jafper, or
filiceous grit) in which pebbles of filex or
agate are interfperfed; if thefe be round or
oval, are called puddingfiones; if angular,
breccias, Of the coarfer forts mill-ftones are
often made. Mem. Par. 1758.

VII. VaARIETY.
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VIL VARIETY.
Coral Stone.
This is an aggregate of onyx, fardonyx,
rnelian amethyft, and quartz.
Seecies II
Compounds of  the Siliceous with the Calcareons
Species.
I VarIETY.
Quartz and Spar.'

Diftin& grains of each compaéted together 3
the quartz generally white and feml—tranfpa- !
rent; the {par of a brownifh yellow. Sau/~

Jurey 104,
Seecies III

bompound; of the Siliceous and Baryti Species.

Seecres IV,
Compound of the Siliceous and Muriatic Species.
I. VariETY.
RQuartz, Felt-fpar, and Serpentines
II. VARIETY.

Shoerl and Soap-rock.

Compa&ted of diftin& mafles of each,

Sauffure 104. The foap-rock is green, and
L 2 the
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the fhoerl black. It gives fire with fteel,
when the fhoerl is ftruck.

II. VARIETY.
Quartz and Steatites.

Obferved alfo by Mr. Sauffure, the quartz
white, and the fteatites green.

IV. VarieETY.
Btartz, Shoerl, and Steatites.

'The fteatites inclofed in thé quartz in the
form of black kernels.

Sepecies V.

Compound: of the Siliceous,’ and Argillaceous
o Species.

I. Variery.

Duartz ond Mica. Stellften of the Swedes.
 Gramutello.

It ftrikes fire with fteel, and does not
eafily melt; and hence ufed for furnaces, &c.
When the mica abounds it is of a lamellar
texture, its colour is generally grey, or green;
the mixture of mica prevents the filex or

quartz
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‘quartz from cracking or fpliting ; and hence:
its infufibility and ufe in furnaces. ¢

II. VARIETY.
- Feltfpar and Mica,

Granstone.

This ftone is mentioned by Ferber, in his
letters from Italy, p, 118. A ftone of this
fort which moulders by expofures to the air,
1s found in Finland, and is faid to contain
fometimes faltpetre, and fometimes common
falt, it is there called Rapakivi, 1 Linné von
Gmelin, 621.

IIl. Variery.
Ruartz and Horn-flone,

In {mall diftin¢t grains compa&ted together,
this is found plentifully in the mountain of
Penmaumaure in Wales. It exhales an earthy
{mell, gives fire with fteel, and is of a thick
lamellar texture: its fpecific gravity is 2,811,
" the quartz is white, and the horn-ftone black,
which gives the ftone a bluifh appearance.

IV. Variery.

RQuartz, Feltfpar, and Miga, or Quartz, Shoerl
and Mica.

Gramie, Moor-fione.
This ftone confifts of diftin@® maffes of

each, firmly compated together, their pro-
L 3 portion
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portion and fize are extremely variable, as
well as their colour, - The three firft confti-
tute the hardeft fort of the granite, and moft
anciently known; that into which the fhoerl
enters, is more fubje& to decompofition ; it
never has any ‘particular texture, but confifts
of enormous fhapelefs mafles, of great hard-
nefs. .

In the finer granites, the quartz is tranfpa-
rent, in others generally white or grey, violet
or -brown ; the feltfpar, white, yellow, red,
green; or black, it is generally the moft copi-
ous ingredient. The mica is alfo grey, brown,
yellow, green, red, violet or black, and is
commonly leaft copious. The fhoerl is gene-
rally black, and abounds in the granites that
contain it. Hence the colour of granites
chiefly depends of the feltfpar or thoerl, The
red granites confit commonly of white
quartz, red feltfpar, and grey mica. The
grey of white quartz, grey or violet felt{par,
and black mica. The black commonly con-
tain fhoerl, inftead of feltfpar. The green
commonly contam greenifh quartz.

If granite be ‘expofed to a blow-pipe, its
different concretions feparate from each other.
In a crucible, Mr, Gerbard found the feltfpar
melted into a tranfparent glafs ; under it the
mica lay in the form of a black flagg, and

the

-
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the quartz remained unaltered; but when all
three are powdered and mixed, it melts
fomewhat better, yet ftill the quartz may be
diftinguithed by the help of alens = Gerb.
Gefch. § s1. This well explains why fmall
white grains are frequently found in lavas.
Mr. D’ Arcet’s experiments coincide with this,
and alfo thofe of Mr. Sauffure, p. 124. '

V. VarieTyY. ,
Ruartz, Feltfpar, Shoerl and Mica.

This is alfo a fort of granite obferved by
Mz. Seuffure in the Alps
VL VARIETY.
Fade; Sheerl, and Mica.

A fort of granite obferved by Mr. Sauffure.

VII. VARrIETY.
Ruartz, Garnet, and Mica, Norka, Murkjicm

This 1s either grey or reddith, and ufed
for mill-ftones, the mica is foon wore off.

VIII. VARrIETY.
-~ Porphyry.

Under this name T comprehend with Mr,
Sauffure, all thofe ftones which in a compa&
L 4 - filiceous
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filiceous ground ( generally jafper, chert,
fhoerl, or lava) contain either felt{par, quartz,
thoerl, mica, ferpentine, or other fpecies of
ftone in a cryflaline form. When its ground
is jafper it is hard. It is commonly either
red, purple, grey, green, or black, according
to the ground. The r¢d commonly contains
feltfpar in {mall white dots or fpecks, and
often together with thefe black fpots of theerl.
The green is either a jalper or fhoerl, with
fpots of quartz or thoerl. Sometimes a por-
phyry of one colour contains a fragment of a
porphyry of another colour; the green are often
magnetic. Thofe that have chert for their

ground, are fufible per J%,
Specigs VL
Compounds of the Siliceons, and variaus Genera,
I. VarieTy.
1. Quartz, Mica, "(md Serpentine,
2, Quartz, Mica, and Steatites.

3. Quartz, Mica, and Shoerl, together with
Serpentine or Steatites, or Soap-rock.

4. Ruartz, - Felt-fpar, Mica, and Serpen-
fine,

All
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All thefe ftones are called Gneifs, and are
generally of a lamellar texture.

II. VarieTY,
Amygdaloides, Mandelftein of fome.

This confifts of a chert or jalper ground,
in which fragments of calcareous fpar, and
ferpentine, of an oval form, are contained,

III. VARIETY,

Variolite.

Thié is faid to be a compound of all forts
of ftones, included in a ground of ferpentine.

Ferber. Italy, p. 120,
1V. VarieTy.
Metallic Stone of Linneus and Born.

It confifts of Quartz, clay, and fleatites,
and 1s of different degrees of hardnefs, fome-
times the fteatites is wanting, fometimes felt-
{par is found in it.

V. VaArIETY.

Quartz, Spar_“, and Mica. Saxum Angermanni-
cum of Linnays, '

CHAP,
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CHAP IX
Of Vegetable and Animal Eartbs

Vegetable Earth has been thought by many
to be of a peculiar nature, fpec1ﬁcally different
from every other; but late experiments have
fully fhewn. \

1% That vegetables contain but a very
fmall proportion of Earth of any fort, and
that far the greater part of ther fubftance
confifts of water, fixed air, and inflammable
air-in a concrete ftate, as remote principles,
a{mall proportion of fixed alkali which pro-
bably is neutralized by vegetable acids, and
a few other neutral falts. Thus according to

the lateft experiments, 33 pound of oak - -

afford only 3 drachms of athes. Memoirs of
Stockholm, 1781.

2% That the Earth of vegetables is for
the greater part, either calcareous, or a mix~
ture ‘of all forts of Earths, and fometimes
of the calces of iron and manganefe, in vari-
ous proportions, according to the fpecies of
the vegetable. “Thus Mr. Bergman found the
afthes of fome vegetables to contain calcareous,
ponderous, muriatic, argidlaceous, and even
filiceous Earth ; and hence athes eflervefce

with acids, and are fufible per /¢, even after
perfeck
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perfe& lixiviation. He alfo found fometimes
animal Earch, (that is phofphoric felenite,) in
afhes. TheFarth remaining after the putrefac-
tion of vegetables, is exactly of the fame nature.
Scheffer, § 1;72. Mr, Morveau found the athes .
of fome vegetables to contain 97,5 per cent,
of calcareous Earth, the remainder magnefia.
Mt. Berniard, Mr. D’ Arcet, and Mr. Achard,
have had nearly the fame refults. . 19 Roz. 52.

The neutral falts moft ufually found in
athes, are tartar vitriolate, glauber’s falt,
common falt, digeftive falt, and felenite, alfo
hepar {ulphuris; according to Mode/ a pound
of rhubarb contains an ounce and a half of
{elenite.

Hence we fee why clay is fo unfavourable
to vegetation, and how calcareous Earth is
introduced into the bodies of animals.

Animal Earth, 1s obtained either from the
thells of fith, or from thofe of eggs, or from
pearls, or from the bones, horns, claws of
land animals, or from the fkins of infe@,

That obtained from the thells of fith and
from thofe of eggs, is found by repeated expe-
riments to be purely calcareous; only oyfter
fhells difcover fome feeble veftiges of felenite.
Bergm, on Scheffer, § 173, that obtained

3 from
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from bones, horns, claws, teeth, &c. was
found by Mr. Gabn, to be a calcareous Earth
united to the phofphoric acid; hence the
folution of bones in the mineral acids can
never be neutralized, a circumftance which
puzzled all preceeding chymifts, but which
is now perfe@ly underflood, as fuch folution
is in fact only the folution of a neutral falt
if the bones be diffolved in the nitrous or
marine acids, or a decompofition of a neu-
tral falt, if the wvitriolic acid be ufed as a
folvent ; in either cafe a free unfaturated acid
muft be found. However {ome bones con-
tain an excefs of phofphoric acid, and fome
an excefs of Earth, as ivory, whence fome
have imagined this latter to contain a pecu-
liar Earth. Some late and accurate experi~
ments relating to the proportion of phofpho-
ric acid in bones by Mr. Berniard, may be
feen in Rozzer’s Journal for 1781, p. 280,

1782, p. 43

The phofphoric acid is feparated from this
Earth by calcining the bones to whitenefs
then diflolving them in nitrous .acid, and
precipitating the calcareous Earth by the
concentrated acid of vitriol. A felenite is
thus obtained (decompofable either by calci-
nation with charcoal, or by boiling in a
folution of mild fixed alkali,) and the phofe
phoric acid remains in the liquor.

APPENDIX



Diamond. 159

APPENDIX L
Of Diamond and Plumbaga.

Thefe fubftances cannot well be arranged
under any of the clafles of minerals; not
under that of Earths as they contain no.
Earth, nor under that of inflammables, as
their inflammability commences in fuch high
degrees of heat, and is fo gradual that it can
{carcely be remarked but by its effect in dimi-
nithing the weight of thefe fubftances after
a long expofure to fire; fo that they differ
intirely from all other inflammables, whence
I think it convenient to treat of them a part.

Diamond.

Diamond is always tranfparent, and moftly
colourlefs, but fometimes tinged, yellow,
reddifh, green, blue, or brown; it is fome=
times externally, but always internally bright;
itis generally cryftalized in oftohedral cryftals,
but fometimes found in round mafles : its
texture is lamellar.

It ftrikes fire with fteel, cuts the hardeft
cryftals, and even rubies, being the hardeft

of all bodies: its fpecific gravity is from 3,5
to 3,00,

No
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No acid has any effet on it, except the
vitriolic; if diamond powder be triturated with
this amd and evaporated nearly to drynefs,
the acid grows black and depofits pellicles,
 which burn and are almoft entirely con-
fumed. :

In a heat fomewhat greater than that in
which filver melts, diamond is intirely vola~
tilized and confumed; it even produces a
{light flame and diminithes common air, juft
as phlogiftic fubftances do, and leaves a foot,
fo that the extraordinary conjefture of bir
Ifaac Newton, of its being an inflammable
fubftance coagulated is fully confirmed. Of
the ufual fluxes, only borax and microcofmic
falt have any effect on it.

It is found in Golconda, Vifapour, Bengal,
the ifland of Borneo, and Brazz/

The nature of cubic diamonds has notyet
been examined.

Plumbago, Reifsbley, of the German’s, Blyertz,
of the Swedes.

This" fubflance is externally black, but
bluith white and ﬁnnmg like a metal when
frefh cut : its texture is micaceous and {caly,
yet granular. It is ufed for pencils. .

t
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It is too foft to firike fire with fteel: its
{pecific gravity is from 1,987, to 2,267.

It is infoluble in the mineral acids.

In a ftrong heat and open fire it is wholly '
volatile, leaving only a little iron, which
feems to be only accidentally found in it,
and a few grains of filex.

The ufual fluxes do not effet its fufion.

It is decompofed by detonnation with ni-
tre, in a red hot crucible.

According to Mr. Scheele, who firft dif=
covered the nature of this mineral, 1 part
plumbago requires 10 of nitre to decompofe
it, whereas 1 part charcoal requires but 5 of
nitre : hence it contains twice as much phlo-
gifton as charcoal does. By receiving the air
arifing from its decompofition in a bladder, he
found  of that air to be abforbable by lime
water, and confequently to be fixed air, and
in the remainder a candle would burn: but as
nitre itfelf might afford fixed air by com-
buftion, to get rid of all objections, he de-
compofed plumbago by fubliming and re-
ducing the arfenical acid, after 'mixing it-with
plumbago; and thus alfo he obtained fixed
air. It is probable that 100 grains'of it con-

tain
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tain 33 of aerial acid, and 67 of phlogifton 3
for 100 grains of nitre contain about 33 of
real nitrous acid.  This is decompoféd when
it receives -as ‘much acid as is neceflary to
convert it into nitrous air, or a little more.
+Now 33 grains of nitrous acid are converted
into nitrous air by about 6,7 grains of phlo-
gifton :' then 1000 grains of nitre require for
their decompofition 67 of phlogifton: and
fince 100 grains of plumbago decompofe
1000 of nitre, they muft contain 67 of phlo-
gifton.

APPENDIX IL

Of the gencral Examination and dualyfis of
Larths and Stones.

Section L
Of the Examination of Eartbhs.

When Earths are well dried and feparated
from every vifible heterogeneity, a portion of
them fhould be weighed and diftilled in a glafs
retort, until the bottom begins to grow red hot.
In fome cafes it may be proper to receive the
air that arifes, in a pneumatic apparatus; in
all it will be proper to examine what diftills
over, or {fublimes, whether it be acid -or al-
kaline, with paper tinged blue by litmus, and
partly reddened by diftilled vinegar: if the

blue
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blue be reddened, an acid exifts in the diftil-
led liquid ; if the red be effaced, and the blue
reftored, a volatile alkali is the caufe of it:
if the liquor precipitates lime water, but does
not precipitate nitrous felenite, then it con-
tains fixed air: if it precipitates alfo nitrous
felenite, it contains the vitriolic acid : if it
contains the marine acid, it will not precipi-
tate nitrous felenite, but it will the nitrous
folution of filver: The lofs of weight of
the refiduum in the retort, and the weight of
the water in the receiver, will thew the pro-
_portion of the volatile ingredients.

\

Another portion thould be digefted in about
6 or 8 times its weight of pure water, and
the properties of that water examined, to
find whether the Earth contains neutral falts.
Here the method given by Mr. Bergman in
{ﬁs agalyﬁs of mineral waters, thould be fol-
owed.

SEcTIOoN II.

Of the general Examination of Stones.

Their fpecific gravity fhould firft be exa-
mined; alfo their hardnefs; whether they
will ftrike fire with fteel, or can be fcratched
by the nail, or only by cryftal or ftones of ftill
greater hardnefs; alfo their texture, pervioui-

nefs

-
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nefs to light, and whether they be manifeftly
homogenous or compound fpecies, &ec.

2% In fome cafes one fhould try whether
they imbibe water, or whether water can ex~
tract any thing from them by ebullition or
digeftion.

3% Whether they are foluble in, or effer-

vefce with acids, before or after pulveriza-
~ tion ; or whether decompofable by boiling in
oil of tartar, &c. as gypfums and ponderous
{pars are.

t

4™ Whether they detonnate with nitre.

5" Whether they yield the {parry acid by
diftillation with oil of vitriol, or a volatile
alkali, by diftilling them with falt of tartar.

6™ Whether they are fufible per /o with a

blow-pipe, and how they are affeCted by
mineral alkali, borax, and microcofmic falt ;
and whether they decrepitate, whed gradually
heated.
7 Stones that melt per fz with the blow-
.pipe are certainly compound, and contain at
leaft 3 {pecies of Earth, of which the calca-
reous is probably one; and if they give fire
with fteel, the filiceous is probably another.

Section IIL



Analyfis of Earths and Stones. 163

Sectiow IIL
Of the Analyfis of Earths and Stones. -

~ The beft general folvent for Stones or
Earths feems to me to be Aqua Regia, com-
pofed of two parts nitrous, and one of marine
acid : if the ftone or Earth effervefces ftrongly
with acids, no other preparation is requifite
than a feparation of fuch parts as are vifibly
heterogenous, and pulverlzatlon the folution
is then eafily performed in a digefting heat,
if requifite. The undiffolved refiduum, if
purely filiceous, will melt into a tranfparent
glals with about % its weight of mineral al-
kali ; if not, it is {till compounded, and its
foluble parts will yield to a reiterated di-
geftion.

If the ftone does not efferveice, or eafily
diffolve in acids, after pulverization and di-
geflion, but leaves an infoluble refiduum
evidently compound, or but {lightly altered,
it will require to be pulverlzed and mixed
with twice or thrice its weight of mineral
alkali, and to be expofed to a low red heat
for one or two hours. Ifound mica to re-
quire a mixture of 4 times its weight of
mineral alkali; after which it is to be fepa~
rated from the alkali by lixiviation and filtra-
tion, walhing it with diftilled water until the

M2 water
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water is abfolutely taftelefs and precipitates no
metallic folution.

The powdered ftone, thus edulcorated, is
to be dried by heating it to rednefs, and then
weighed, and 100 grains taken for fubfequent
experiments : it were better if ftill more were
?fed, but the analyfis would be more expen-

ive.

The powder is next to be digefted in 8 or
10 times its weight of aqua regia, in a boil-
ing heat in a retort to which a receiver is luted,
and the digeftion reiterated as long as any
thing appears to be diffolved by frefh portions
of the acid. 1 found mica to require 50
times its weight of egua regia before it was
entirely decompofed, as the acid is fo volatile
as very foon to diftill over. Oil of vitriol
has the advantage of bearing a greater heat,
diffolving barofelenite, and of acing more
powerfully on argill than aqua regia; but a
large retort muft be ufed, for, often towards
the end it puffs and throws up the Earth or
- ftone, and carries it into the receiver ; and it
does not fufficiently a& on calces of iron, if
thefe be much dephlogifticated. Spirit of
nitre affeécc them ftill lefs : hence I often ufe
oil of vitriol firft, then precipitate by a mild -
alkali what it has diffolved, and rediflolve the
precipitate in agua regia. A perfed {folu-
: tion
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tion being thus effe¢ted, the refiduum is to
be well wafthed, and the wathings added to
the folution: the refiduum, well dried and
weighed, gives the weight of filiceous Earth
in the compound. \

The folution is next to be examined ;
which I will {fuppofe to contain the 4 foluble
Earths, calcareous, ponderous, magnefia, and
argill, and alfo a calx of iron: it always
contains an excels of acid, of which it is in
great meafure deprived by boiling for a con-
{iderable time, as both acids are very volatile,
and indeed, of the marine none remains but
what is combined with the calx of iron, as
the nitrous chafes it from the Earths. By get-
ting rid of this excefs of acid, lefs alkali will
be required for the f{ucceding precipitation,
and lefs aerial acid fet loofe which would retain
much of the precipitate by re-diflolving it:
the folution fhould then be evaporated to
about % a pint.

The folution being thus prepared, it is
ufual to precipitate the calx of iron from it
by the Pruffian alkali; but to this method I
have two objetions; 1™ that the ponderous
Earth, if any, would alfo be precipitated and
confounded in the Pruflian blue ; and 2* that
this precipitation, befides being exceeding
flow, feldom fails of leaving fome iron flill

M3 in
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in the folution, as the excefs of the Pruffian
alkali, which muft neceﬁanly be added, to be
certain that all the iron is precipitated, never
fails to re-diffolve a portion of the Pruflian
blue which thus remains in the liquor, and
cannot be got rid off. Hence the method 1
ufe is as follows: firft, I prepare the Pruflian
alkali after the manner of Mr. Bergmnan, by
digefting and boiling a pure alkaline folution
over Pruflian blue, until the alkali no longer
effervefces with acids, nor precipitates a folu-
tion of nitrous felenite, ‘or any other Earth,
except the barytes: I even make it a little
fironger; for if it be barely faturated with the
tinging matter, it foon fpoils and precipitates
other Earths, the tinging {natter evaporating.
I next examine how much of this alkali is
neceflary to precipitate 1 gr. of iron from its
folution in dilute vitriolic or marine acid, and
I mark this on the label of the bottle that
contains the alkali. I now come to the ap=
plication, :

The {olution of the earths being weighed
I take 100 grains of it, and on thefe I gra-
dually pour the Pruflian alkali (a portion of
which is alfo previoufly weighed) until all
the iron, or ponderous Earth and iron, is pre-
cipitated; the weight of the alkali ufed, gives
that of the iron contained in 100 grains of
the folution, and the quantity ‘contained in *
10Q

s
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100 gr. of the {olution, gives that contained in
the whole folution, by the rule of proportion,
from which the ponderous Earth, if any be
found in fubfequent experiments, is to be
deducted.

The quantity of iron being thus found,
the remainder of the folution is to be preci~
pitated by aerated mineral alkali, and then
boiled for half an hour to expel as much as
potlible of the fixed air; by this means
the whole of its contents are precipi-
tated, and nothing remains in folution, but
cubic nitre and a little common falt; when
the precipitate has fettled after one or two
days reft, the liquor is to be poured off, and
the laft portions taken up with a glafs fyringe.
Diftilled water is then to be added - to the
precipitate and boiled over it, and afterwards
poured off and taken up until it comes of
taftlefs.

The precipitate being fufliciently dried, is
to be re-diffolved in nitrous acid twice, and
evaporated to drynefs, then calcined for
one hour in a white heat, and laftly treated
with about f{ix or eight times its weight of
diftilled vinegar, in a heat of about 60 de-
grees, for one or two hours; by this means
the ponderous, calcareous, and magnefia
Larths will be e:\txa&ed and feparated from

"M 4 - the
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the argill and calx of iron, which will remain
undiffolved.

Of this acetous: folution 100 grains thould
be taken and examined with the Pruffian
alkali, if any part be precipitated it is pon-
derous Earth, and by heating this to rednefs
its weight may be known, or ftill better by a
previous experiment, determining the quan-
tity requifite to precipitate 1 gr. of acetous
barofelenites, and by the rule of proportion,
the quantity of it in the whole folution may
be found.

The remainder of the acetous folution, is
to be evaporated to drynefs, and heated white
ina clean polifhed iron crucible for two hours,
then weighed and thrown into hot diftilled
water, the calcareous Earth, (if any,) will be
diffolved in a fufficient quantity of this water,
of which an ounce can fcarcely diffolve 1 gr,
fo that frequent affufions of hot water may
be requifite; the magnefia will remain undif-
folved, and is to be dried and weighed, its
weight gives that of the pure calcareous Earth,
from which that of the ponderous (if any) is
to be dedufted; the lime-water may alfo be
precipitated by an aerated alkali,

Laftly, the argill and calx of iron, which
remained undiffolved by the acetous acid,
are
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are to be heated flightly, to prevent their co~
hering and reiteratedly boiled in dephlogifti-
cated nitrous acid to drynefs, and finally dif-
folved in that acid, which will then take up
only the argill, which may be precipitated,
dried and weighed; though indeed this trou-
blefome operation may be unneceflary, as the
weight of the martial part being known by
the experiment, with the Pruffian alkali; thag
of the argill is known of courfe, when only
the two remain. This is even better, as the
calx always increafes in weight by thefe ope=
rations. .

Befides this general method fome others
may be ufed in particular cafes.

Thus to difcover a_finall proportion of argill,
or magnefia, ina_folution of a largequantity of
calcareous Earth, cauftic volatile alkali may
be applied, which will precipitate the argill or
magnefia, if any be, but not the calcareous
Earth. Diftilled vinegar applied to the pre-~
cipitate,. will difcover whether it be argill or
magnefia.

2% A minute portion of calcareous or pon-
derous Earth, ina folution of argill or magnefia,
may be difcovered by the vitriolic acid, which
precipitates the calcareous and ponderous,
the folution fhould be dilute elfe the argill

; . alfo

7



170 Elements of Mineralogy.

alfo would be precipitated. If there be not
an excefs of acid, the {accharine acid is ftill
a nicer teft of calcareous Earth. 100 gr. of
gyplum contains about 32 of calcareous
Earth. 100 gr. of barofelenite contains 84 of
ponderous Earth. 100 gr. of faccharine fe-

oenite contains 45 of calcareous Earth: the
infolubility of barofelenite in oo times its
weight of boiling water fufficiently diftin-
guifhes it.  From thefe data the quantities are
eafily inveftigated.

3% A minute proportion of argill in a large
quantity of magnefia, may be difcovered either
by precipitating the whole and treating it
with diftilled vinegar, or by heating the folu=
tion nearly to ebullition, and adding more
aerated’ magnefia untill the folution is per-
fe&ly neutral, which it never is.when argill
is contained in it, as this requires an excefs
of acid, to keep it in folution. ' By this
means the argill is precipitated in the ftate of
embryon alum which contains about 3 its
weight of argill, (orfor greater exaCtnefs itmay
be decompofed by boiling it in volatil alkali.)
After the precipitation the folution fhould be
largely diluted, as the Epfom falt, which re-
mained in folution while hot, would preci-
pitate when cold and mix with the embryon
alum,

4_thfy.

-
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4™ A minute portion of magnefia in e
large quantity of argill is beft feparated by
precipitating the whole and treating the pre-
cipitate with diftilled vinegar.

Laftly, Calcareous Earth and Barytes are
feparated either by precipitating the barytes
by the Pruffian alkali, or the calcareous by a
cauftic fixed alkali, or by precipitating both
with the vitrielic acid, and evaporating the
folution to a fmall compafs, pouring off the
liquor and treating the dried precipitate with
500 times its weight of boiling water ; what

! . . bt
remains undiflolved is barofelenite.

Table of the comparative bardnefs of different
Species of Stones, extracted chiefly from the
Memours of Stockbolm, for 1768.

Mr. Quifl, the author of this Memoir de~
termined the hardnefs of moft of the follow=
ing ftones, by obferving the order in which
they were able to cut and make an impreffion
on each other. The firft are able to cut or
fcratch the fucceeding, but not wice wverfa,
He added alfo the fpecific gravity of the fpe-
cimens he ufed; the firft column fhews the
hardnefs; the fecond the {pecific gravity.
The four laft fpecies I have added from my
- own obfervation.

Diamond
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Diamond from Ormos,

Pink Diamond,

Bluifh Diamond,
Yellowith Diamond,
Cubic Diamond,
Ruby, -

Pale Ruby from Brazzl
Spinel, - -
Deep blue Sapphire,
Ditto palet, -
Topaz, -
‘Bohemian, -
Emerald, - -
Garnet, -
Agate, o ] "
Onyx, - -
Sardonyx, -
Amethyft, = =~
Cryftal, - o
Carnelian, -

Green Jafper,

Reddifh yellow ditto,

Shoerl, - -
Tourmaline, -
Quartz, -
Opah i s
Chryfolite, -
Zeolyte, -
¥luor, -

* Calcareous Spar,

20
19
19
19
18
17
16
13
16
17
15

Atk

i1
12
12
12
12
12
II
11
1§
11
9
10
10
10
10
10

34
33
323
352
4,2
35
34

RGN e 5 gk SR A |

3,8
42

3.5
2,8

2,8
4.4
2,6

2,6

2%
2,6
2,7
> %)

2,0

2,6

37
2,1
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Gypfum, - - 5§ -
Chalk, ’ O

Remarks.

1™ Artificial gems are eafily diftinguithed
from the natural, by their foftnefs, fufibility,
folubility in acids, and in many cafes by their
{pecific gravity.

2% Stones whofe hardnefs does not exceed
11 may be fcratched by fteel.

3% It is remarkable that opal whofe hard-
nefs is equal to that of quartz, does not ftrike
fire with fteel, as Mr. Bergman attefts, 1is
this owing to its brittlenefs ? but it {feems that
opals are of different degrees of hardnefs,
for Mr. Quiff in a letter to Mr. Rinman, men-
tions his having feen opals nearly as hard as
diamond. Mem. Stock. 1766.

PART
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PART IIL
Saline Subflances.

L L thofe {fubftances which are known
only by this denomination, require lefs
than two hundred times their weight of boil-
ing water to diffolve them.
They have moftly a peculiar tafte, and
thofe of the mineral kind aré uninflam-
mable.

CHAP L
Of Acids.

The Acids to ‘be met with in the mineral
kingdom, are the aerial, the wvitriolic, the
marine, the fparry, the fuccinous, phofphoric,
‘molybdenous, arfenical, and tungfienic.

The Aerial Acid is found either in an
aerial ftate, as in mines, caverns, wells, or
combined with water in mineral or common
{prings, or combined with abforbent earths,
or in ores, &c. it is eafily known by its pro-
perty of extinguifhing lights, uniting to
water, and then precipitating lime water,
but not a folution of nitrous felenite.

The
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The Vitriolic when dephlogifticated, is
always united to water, and as in the Earth,
it muft meet with bodies with which it is
capable of combining, I believe it has never
been found free from all combination, though
it may unite to fome bodies beyond the point
of faturation. It is true Mr. Baltaffar: fays,
he found fome dry concentrated acid, adhe-
ring to felenite in a grotto in Monte Zaccolino
near Sienna. 7 Roz. but this has been fully
difproved by the fubfequent obfervations of
Mr. Murray, in the 37th vol. of the Me-~
moirs of Stockbolm. In a combined ftate it
is found in various neutral falts. .

The phlogifiigated or fulphurous vitriolic
acid, frequently occurs in a free aerial ftate,
burfting from volcanic mountains, and alfo
in fome caverns and mineral waters.

Of the other acids, none has hitherto been
found in an uncombined ftate, except the
_ Jfedative, which has lately been found by Mr.
Heffer, diflolved in the Laguni, or lakes of
hot mineral water near Monte Rotundo, Ber-
chiaio, and Caftelnuovo in Tufcany, in the pro-
portion of nearly g grains in 100 of water.
Mr. Mafcagni has hikewife found it adhering
to fhiftus on the borders of the lakes, of a
dirty white, yellow or greenifh colour, and
cryftalized in the form of needles, 16 Roz. 364.
This
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This Salt requires at leaft 20 times its
own weight of boiling water to- diffolve it,
and go times its weight to keep it in fo-
lution. It is alfo foluble in hot fpirit of
wine, and this folution burns with a greenith
flame. Its folution in water, when heated,
turns - that of litmus red. It vitrifies in a
moderate heat, but the glafs fo formed is
again foluble in water. Its {pecific gravity

is 1,479.

The Nitrous Acid, though generally
ranked among the mineral acids, can {carce
be called fo, as it always requires for its for-
mation, the putrefaltion of animal or ve-
getable fubftances. It is never found dif-
engaged from all bafes (except perhaps in
charnels and privys), but always united either
to alkalis or Earths.

The Marime Acid is found only in a ftate
of combination with alkalis, earths and fome

metals.

The Sparry is found in fluor {pars, lapis
lazuli, chryfoprafium, and phofphoric blende.

The Succinous, found only in amber.’

The
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‘The Phofphoric has as yet been difcovered
only in foflile bones, and in one fpecies of
lead ore. It probably owes its origin to the
decompofition of bones.

The Molybdenous acid being very Iately
known, has been found only in molybdena. ,

The Arfenical acid has been traced in the

ores of other metallic fubftances, particularly
of cobalt.

The Tungflen acid has hitherto been found
only in the calcareous ftone, called Tungften.

CH AP IL
Of Alkalis.

Thefe are of two forts, fixed and volatile; the
fixed are either of vegetable or mineral origin,
which differ in a few properties, but it is to
be obferved, that fome vegetables afford alio
an alkali intirely {imilar to that of mineral
origin, particularly marine plants, or thofe
that grow near the fea; neither of them is
ever found in'a cauftic ftate, but all are com-
bined at leaft with the aerial acid. They
then effervefce with moft other acids, turn
infufions of blue flowers of certain vegetables

N - green,



/1738 Elements of Mineralogy.

green, cryftalife with’ thc three ancient mineral
aczds, &c* ] ¢

The Vegetable dl/ealz\ 15 fe]dom found n
the earth, except in wells in towns, as at-
Doway, &c. 4 Mem. Scav. Etr. alfo'in the
argﬂiaccous allum ore of /a To&’cz, and united
to the nitrous acid near the furface of the
earth’in Spain ‘and the Eqf# Indies, probably
from the ‘putrefaltion of vegetables.

The Mineral Alkali is not only found in a
flate of combination with the vitriolic and
marine ‘acids, but alfo very commonly with
the aerial, with which it retains, not only
‘the name, but many of the propertles of a

" free alkali, as the aerial®acid is eafily ex-
pelled. In this ‘mild ftate it is cafily known
by its' cryflalization; folubility 1n 2,5 times
its weight of water, in the temperature of
60, efflorefcence by expofure to the air, ef-
iervefcence with acids, and the properties of
the different neutral Salts, refulting from its
union with the different acids, -decompofing
zerreno-neutral and ammoniacal Salts, &c.

- 100 Parts of this ralkali, when perfeétly .
pure and. recently cryflalized, contain ac-
cording to Mr. Bergman, 20 of mere alkali,
#6. of aerial acid, and 64 of water; my des

termination,



Saits. 179

termination was fomething different from
this, but then the Salt had loft fome of its
~water by expofure to the air. ‘

This alkali is found in Hungaryin marfhy
grounds of an argillaceous or marly nature,
either mixed with earth, or cryftalized and
efflorefcing. In Egypt it is found at the
bottom of lakes, dried up by the fummer’s
heat. Alfo in the province of Sucbena, 28
days journey from Tripoli, where it is called
Tiona, 35 Mem. Stock. allo in Syria, Perfia,
the Faft Indies, and China, where it is known
under the name of Kien. It is frequently
met with germinating on walls, and is by
. many called Apbrouitron; alfo in many mi-
neral waters. [t is in .its native ftate fre=
quently mixed with muriatic Earth, common
falt, and marine Epfom, or marine felenite.

Volatil Alkali, in a mild flate, is eafily
known by 1its fmell, its volatility and its
action on copper, the folutions of which, in
the mineral acids, are turned blue by it. It
is frequently found, though in fmall quan-
tity, in mould, marl, clay, fhiftus, and in
‘fome mineral waters according to Maloumn.
Mem. Par. 1746.. ‘Phil. Tranfi 1767: 2
Bergm. Lrde Kugel. 304. It prabably de-
‘zives its origin in the mineral Kingdom from
N 2. the

.
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the putrefattion or combuftion of animal or
vegetable {ubftances. In a cauftic ftate it
never occurs,

CH A Piv IR

‘ Of Neutral Salts.

" Thefe confift of an acid, united either to
an alkali, Earth, or metal, of each of which
combinations we fhall treat in their order.

Seecies L
Tartar Vitriolate.

- 'This is very feldom found native; Mr.
Bowles fays it is contained in fome Earthsin
Spain.  Bowles Spain, 68.

It requires about 16 times its weight of
water to diflolve it in the temperature of 6o,
and only 5 of boiling water, it forms non
deliquefcent permanent cryftals, decrepitates
when heated, but lofes but little of its weight,
is of wvery diflicult fufion, precipitates the
nitrous folutions of filver, lead, mercury, and
chalk, is pot rendered turbid by the addition-
of any alkali, but the acid of tartar dropped
into its folution, forms a precipitate.

100 Parts of tartar vitriolate, contain about
31 of realacid, 63 of alkali,and 6 of water.

Glauber’s
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Srecies II.

Glauber's Salts.

It is found native in fome lakes in Siberia,
in feveral mineral waters, and in the fea, as
fome fay; alfo in feveral parts of Dauphiné
and Lorraine in the Earth, and fometimes
germinating on the furface. Monnet Minera-

logie, 439.

Its charatters are the fame as thofe of tar«
tar vitriolate, except that it requires but 3
times its weight of water to diffolve it in the
temperature of 60; its cryftals moulder by
expofure to the air, and by heat lofe half
their weight. The acid of tartar caufes no
precipitation when inftilled into its folution.

100 Parts of this Salt contain about 14
of real acid, 22 of alkali, and 64 of water.

Sereciss III.
Vitriolic Ammoniac.

This is faid to have been found in the
neighbourhood of volcanos, particularly of
Mount Vefuvius, where, indeed, it might well
have been expetted ; yet its exiftence is ren-
dered fomewhat dubious, {ince Mr. Bergman
could fcarce find any trace of it among the
various fpecimens of falts from Icu%ms,

N 3 ich
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which he examined, 3 Bergm: 236. and the
reafon probably is becaufe the vitriolic acid,
dxfengaged by the combuftion of fulphur, is
in'a phlog:ﬁlcated ftate, and all its combina-
tions in this flate are eafily decompofed by the
marine acid which plentifully occurs in vol-
canos. It is alio faid to be found in the mi-
rieral lakés of Tufcany, 16 Roz. 363. which is
much more probable, as the vitriolic acid
when united to water eafily parts with phlo-
gifton, and recovers its {fuperiority over other
acids : alfo on the furface of the Earth in
the neighbourhood of Tur:mn.

Vitriolic Ammoniac is eafily known: for
if quick lime or fixed alkali be thrown into
its folution, the fmell of the volatil alkali is
perceived ; and if this folution be poured
into that of chalk or ponderous Earth in the
nitrous acid, a precipitate will appear. 100
parts of it contain.about 22 of real acid, 40
of wvolati] alkali,”and 18 of _water.

SpECIEY LV g Mt o no

Selenite.

I have already mentioned this {ubftance
among the calcareous Earths. It is fre-
~quently found 'in mineral and common
pﬁ)gs, and a}fo in fea. water. Its tafte is

neither
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heither bltter nor aftringent, but earthy. " Its
folution mixes uniformly with that of nitrous
or marine Selenite, but is precipitable by
fixed alkalis, mild or cauftic, and alfo by the
faccharine acid, but not by volatile cauftic
alkali, which diftinguithes it from [pfom

and alum,
o : 7 ol
Species V., !

Epjbm.

Many mineral waters contain this falt,
particularly thofe of Epfom, Egra, Sedlitz,
and Seydchutz : it has alfo been found native,
mixed with common falt and . coaly matter
germinating on fome free ftones in coal
mines. § Roz. 137.

‘This falt, in the temperature of 60, 're~
quires about its own weight of water to
diffolve it ; its tafte is bitter ; it efflorefces by
expofure to the air, when heated ‘it lofes
_.nearly 1 its weight by evaporation ; its folu-
tion is rendered turbid by a mixture with that
of nitrous or marine {elenite, which diftin-
guithes it from folutions of felenite, but
preferves its limpidity when mixed with a
folution. of nitrows or marine Epfom 5 its
earth is precipitable by all alkalis 4n any

ﬁate, and alfo by hme g
&
N 4 ¥ 100
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100 parts of it contain about 24 of real
acid, 19 of earth, and §7 of water,

Seecres VI.

Alum.

Alum requires about I5 times its weight
of water to diflfolve it in the temperature of
60. Its tafte is well known; it {wells and
blifters when heated, and lofes nearly % its
weight. It is precipitable by all alkalis, and
even by magnefia, which diftinguithes its
bafis from that of Epfom.: but the precipi-
tate retains nearly  the weight of the acid
with which it was originally united, and is in
reality Embryon Alum ; but by digefting it in
volatile alkalis (for its bafis would unite to
fixed alkalis) it may be perfeétly purified.
Its folution, like that of Epfom, renders
nitrous folutions of filver or chalk turbid,
but mixes uniformly with thofe of nitrous or
marine alum, or of the vitriols of any metal :

thefe properties diftinguith it {ufficiently.

100 parts of it contain about 24 of acid,
18 of earth, and’58 of water.

This falt is found native in'a few mineral
fprings *, though rarely, 1 Bergm. 280. and

¢ A % Margy, 2 Theile, 193+ :
: in
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in the mineral lakes of Tuftany, 16 Roz.
362. alfo germinating on the furface’of free
ftone or fhiftus in coal mines, or on lavas
near volcanos, and on feveral rocks in the
Archipelago, and in feveral parts of Hungars,
Bohemia, and Swifferland, though feldom
pure ; but far the greater part of it is facti-
tious, being extratted from various ores, the
principal of which are the following :

Seecrrs VI,
Aluminous Ores.

1% Sulpburated Clay. 'This conftitutes the
pureﬁ: of all aluminous ores, namely, that
of La Tolfa near Civita Vechia; it is white,
compact, and of the hardnefs of indurated
clay; hence called Petra Aluminaris, yet
mealy and taftelefs. Mr. Monnet firft dif-
covered the real nature of this ore. “Accord-
ing to him 100 parts of it contain upwards
of 40 of fulphur, and 50 of clay, befides a
fmall quantity of fixed vegetable alkali, and
a very minute portion of iron. 13 Roz.
Supplem. p. 338. With this Mr. Bergmair's
analy{is nearly agrees; 100 parts of this ore
containing, according to him, 43 of {ulphur,
3sof argill, and 22 of filex. 3 Berg. 271
He alfo found the vegetable alkali and iron,
but probably he did naot feparate them, but-

reckoned
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-reckoned them among the argillaceous con-
tents, which- muft. alfo 'have contained a
quantity of vitriolic acid. To: make this
ore produce alum, itis neceffary that it thould
firft. be torrefied to decompofe the fulphur,
whofe acid then re-a&ts on the argill, and
bemg moiftened, or. expofed to the air,
it foon fwells, efflorefces, and forms alum.

This ore was probably at firft a clay, mixed
with fulphur, and hardened by volcanic fire,
and derives its alkali from vegetables incine-
rated by the volcano. Mr. Monnet found
alfo.a little magnefia in this ore.  Mineralog.
p- 160. The red colour of the alum pro-
ceeds from iron in a particular ftate. 3 Bergm.
250. :

2% Pyritaceons Clay. ‘'This is found at
Schwemfal in Saxony at the depth of 10 or
12 feet; it is a black, hard, yet brittle fub~
ftance, confifting of clay, pyrites and bitu-
men; after it is dug it is left expofed to the
air for two years, by which means the pyrites
. are decompofed, and alum formed. 3 Fars
Voy. Metallurg. p. 293. The alum oxes of
Hefle and Lzege are alfo of this {pecies, yet
they are torrefied 5: a pratice which Fars
condémns. According to Monnet this ore
contains alfo m.agneﬁa. Mineralog. p. 164.
64 pounds of this ore yield from g to

'7 of. alum . An earth of this {pecies, of a
2% foliated



Salts, 187

foliated texture, is alfo found-in Burgundy,

and is by fome called Ampelytes. 1 Chym
de Dijon. p. 107. : 2

3% Shiftus Aluminaris, 'This differs from
roof fhiftus in this, that it contains a variable
proportlon of pyrites intimately mixed with
it, and alfo Petrol. Bergm. Sciagr., and 1
Bergm. 292. Its colour is blue or black,
but when the proportion of petrol is very {mall,
grev. When the proportion of pyrites is {o
large as to form a vifible mafs, the ore is
commonly rejeCted as containing too much
iron, though it might be worked to ad-
vantage, by adding a proportion of clay; a
valuable improvement {uggefted by Mr. Berg~
man. When the proportion of petrol is con-
fiderable, it does not efflorefce by expofure to
the air, .and therefore muft be torrefied to
burn off the petrol, and extricate the acid
from the fulphur of the pyrites; but when
the proportion of petrol is {mall, the pyri-
tical part is decompofed by long expofure to
the air and moifture; and thus alum 1s
formed. In Sweden, if 100 pounds of the
ore yleld 4 of .alum, it is worth working ;
but it gencrally yields more.. The mine of
DBecket in: Normandy, and thofe of PVbzz‘lr_y in
Lorkfhire, arcof this {pecies.

e Polcanic  Aluminous Ore. ~ This is

found at Solfatera near Naples, and elfe-
- where,
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where, inthe form of a white faline earth.
In this ore alum is formed by the a&ion of
the phlogifticated vitriolic acid on argillaceous
lavas. 100 parts of it contain, according
to Mr. Bergman's analyfis, 88 of filiceous
earth, 4 of argillaceous, and 8 of-alum ; but
this proportion is variable. Before efflo-
refcence it is in a ftony form.

5% Bitumimous Alum Ore. Shale. 2 Wat-
fon, 314. This is a thiftus impregnated with
fo much coaly matter or bitumen as to be in-
flammable; it alfo contains fulphur. 120
parts of calcined thale afford 1 of alum ; it
is found in Sweden, and among the coal
mines at W hitehaven, and elfewhere. 8 Roz.

14-10

Alum might alfo be extra@ed from many
fpecies of pyrites, but o contaminated with
iron as {carce to quit coft s fo alfo from cala-
mine and pyritaceous wood.

- Native alum, mixed with vitriolic ammo-
niac, is found cryftalized on the borders of
the mineral lakes of Tufcany. 16 Roz. 363.
it is alfo found in a capillary form near the
lake . of St. Agnano, in the grotto of St
Germano. 39 Mem. Stock.

Seecies VIII,
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Seecies VIII.

Vitriol of Trom.

It is of a greenith colour when perfedly
and recently cryftalized, but efflorefces by
expofure to the air, and becomes yellowifh :
it requires 6 times its weight of water to dif-
folve it in the temperature of 603 its acid’is
known by this, that the folution of this falt
mixes without turbidity with the folutions of
other falts that contain the vitriolic acid, as
Epfom, felenite, tartar’ vitriolate, &c. but
renders the ‘folutions of nitrous or marine
{elenite turbid; and its bafis, by the black
colour which the folution of galls or vegeta-
ble aftringents immediately produce in its
{olution.

100 Parts of it recently cryftalized contain
20 of real acid, 25 of iron and 55 of water.
It is frequently found native, either in
coal mines, or in the cavities of pyritaceous
mines, or adhering to the fcaffolds in a ftalac-
titical form.  Alfo in {fmall round ftones called
Ink ftones, of a white, red, grey, yellow or
black colour, which are almoft intirely folu-
ble in water, and contain a portion of copper
and zinc. 2 Schlutter, 620. 2 Fars, 263.
Alfo fometimes in fhiftus. But the greateft
' part
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part of that in ufe is prepared from the mar-
tial pyrites or mundic.

Martial Pyrites is an iron ore containing
from ; to % of fulphur, from ¥ to £ of iron,
the remainder-argill and filex, the three firft -
intimately combined with each other, and
~ theironina femiphlogifticated flate.- Monnet

“Baux Miner. 281. 2 Gerh. Beytr. 57. It
firikes fire with fteel, and thence derives its
name; it is generally of a yellow or grey
colour, of a globular or cubic thape, inter-
nally radiated and fometimes lamellar, com-
monly “in: part foluble in nitrous acid with
effervelcence, and {lowly in the vitriolic, with
which it forms alum; it detonnates {lightly
with nitre and is very infufible: its fpecific
gravity-is from 3,7 to 45,912. - Some pyrites
inftead of argillaceous contain calcareous
Earth, thefe are common in France, and in
them -the iron is 1n a dephlogifticated flate.
Monnet Mineral. 339. Pyrites are frequently
foundin a ftatactical fhape, and often form the
matter of petrifattions : - they are alfo found
mixed and interfperfed through almoft every
other fpecies of ftone except granite. Accord-
ing to Mr. Monnet, thofe of a filamentous
or firiated texture contain leaft fulphur, thofe
of a lamellar, moft; the laft efflorefce diffi-
cultly if atall, and are faid to contain from

2§ to 35 per cent of {ulphur,
A} : Vitriol
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Vitriol is formed in thefe ftones by expo-
fing them a long time to the ation of the
air and moifture, or by torrefadtion in open
air, and fubfequent expoﬁtlon to its aétion,
which .operation  in fome cafes; muft: be often
repeated, according. to the proportion. of ful-
phur, and the nature of the Earthy; the cal-
careous. pyr;tes are thofe in which it is mo{’c
eafily formed, and they. efflorefce the, fooneft,
good pyrites properly treated, yleld about 2
of their weight of vitriol.

Vitriol 1s alfo prepared Erom mineralwatets
that: hold copper in folution, which. is preci=
pitated by iron; this folution of iron is after-
wards cryftalized and always retaing fome cop-
per. In Hungary it is prepared from pyrita=
.ceous fhiftus, and in ‘many places from a {pe-
cies of calamine; the vitriol of goflaar com-.
monly contains a portion of zinc, as that of .
Hungary and Saxomy does of copper; the
‘Englith- and French vitriols are purer, yet
{fometimes contain a {mall proportion of alum.
Turf and peat are fometimes lmpregnated
with"vitriol; other earths:alfo often contain
~vitriol and alum. Mon. Mineral. 460. 'This
vitriol is fometimes found cf a white colour

on the borders of the mineral lakes of Tufcany.
16 Roz. 363,

Species IX,
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S?Ecxﬁs IX
Vitriol of Copper.

Its colour 1is blue, which ‘degenerates into
a mixture of blue and rufty yellow after it
has been long expofed to the air; it requires
about four times its weight of water to dif-
folve'it in the temperature of 60. - Its fpecific
gravity is about 2,23; if a piece of clean po-
lithed iron be dipped into the folution of this
falt, it will almoft immediately be covered with
a cupreous coat, this together with thedeepblue
colour arifing from mixing it with a volatile
alkali, difcovers its bafis, as its uniform mix=
ture with other vitriolic falts does its acid.

100 Parts of vitriol of copper contain 30 of
real acid, 27 of copper, and 43 of water.
80 Parts of good iron precipitate 100 of cop-
per, from a folution, that does not contain a
notable excefs of acid.

This falt rarely occurs cryftalized, but is
often found naturally diffolved in water, in
Hungary, Sweden and Ireland: from this
water blue vitriol is generally prepared. Mr.
Cronfled fays it is feldom free from iron and
zinc ; it is alfo occafionally extratted from
fulphurated copper ores after torrefaction.

Schlutt.
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Schlutt. 638. According to Mr., Cronfied,
the blue vitriol of Goflaar contains a mixture
of zinc.

SpecIES X,
Vitriol of Zinc,

- Its colour is white, it requires little more
than twice its weight of water to diffolve it
in the temperature of 60; its fpecific gravity
is about 2,000; it mixes uniformly with
vitriolic neutral falts, but precipitates nitrous
or marine f{elenites from their folutions,
which afcertains its acid principle;. it is itfelf
precipitated whitith by alkalis and earths, but
not by iron, copper, or zinc, which fuffici-
ently indicates its bafis; if it contains any
other metallic principle, this may be precipi-
tated by adding more zinc, except iron,
which will of itfelf precipitate by expofure to
the air, or boiling in open air,

100 parts of vitriol of zinc, contain 22 acid,
20 of zinc, and 58 of water.

This falt is fometimes found native, mixed
with vitriol of iron, and in the form of white
hairy cryftals, 2 Linné von Grelin, p. 316, or in a
ftalactitical form in the galleries of Mines in
Hungary, Goflaar, &c. or as an efflorefcence.on
ores of zinc ; itisalfo found diffolved in mine-
ral waters, and generally with fome propor-
tion of the vitriols of iron and copper, 2 Bergm.

318
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318, but that in common ufe is moftly pre-
pared 'at Goflaar from an ore which contains
zinc; copper, and lead, mineralized by ful-
phur and a little iron ; the copper ore is firft
ieparated as much as poflible, and the refi-
duum after torrefattion and diftillation is
thrown red hot into water and lixiviated.
Schlutt, 639, 3 Fars, 320, it is never free
.from iron.

The vitriols of copper, iron, and zinc, are
according to Mr. Cronfled, frequently found
mixed in the waters pumped out of mines,
fometimes all three are found cryftalized in
lumps of a yellow colour; the vitriol of Fablun
in Sweden, contains all three, Bergm. Sciagr.

§ 8a.
Seecies XI.

Vitriol of Cobalt.

Itis difficultly foluble in water, and both
it and its folution are red, which fufficiently
diftinguifhes its bafis; its acid is known by
the fame tefts as that of the former vitriols,

It is faid to be found native in fmall pieces,
mixed with a greenifh efflorefcence in cobalt
mines, Born, Index, Foff. 51,

Halotrichium
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Halotrichium, Trichites, or native alum
mixed with vitriol of cobalt, is found in a
capillary form in mines of gold, filver; and
mercury, in Hungary and Germany. 2 Lin.
won. Gmelin 316. the phlogifticated alkali,
precipitates the cobalt which with borax
gives anazure glafs. 2 Bergm. 455,

SPECI es XIL :
Vitriol of Nickel.

This is alfo difficultly foluble in water;
both it and its folution are of a green colour;
it is found native efflorefceing on Kupﬁrmckel
and generally mixed with v1tr101 of iron; 1
Mem. Sued. 214. Cronft. § 123. zinc prec1p1-
tates the nickel, but not the iron. -

Seecies XIIL
Vitriol of Manganefe.

I do not know that this has been as yet
found; as its colour and alfo that of its pre-
cipitate by fixed alkalis, is white, it may be
confounded with vitriol of zinc; but the pre~
cipitate of the vitriol of manganefe foon grows
black by expofure to the air, efpecially if
heated, and is then infoluble in the dephlo-
giﬁicated nitrous acid, unlefs fugar be added,
‘properties which the precipitate of zinc does
not poflefs.

02 Specigs XIV.
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~ SeeciEs XIV.
Vitriols of Silver, Mercury and Lead.

Thefe I fhall treat of among the ores of
thofe metals,

Spec1Es XV.
Nitre, or Prifmatic Nitre.

Nitre requires about 7 times its weight of
water to diffolve it in the temperature of 60:
its fpecific gravity is 1,92, vegetable alkalis
do not render its folution turbid, but the acid
of tartar does; it deflagrates with burning
coals, or on a red hot iron, and mixed with
marine acid it makes agua regia.

- 100 Parts of nitre contain about 30 acid,
63 vegetable alkali, and 7 of water.

It is faid to be found formed by nature in
certain clays in the Eaff Indies, China,
Spain,® and in Siberia, in the cavities of rocks,T
alfo on the {urface of mafles of chalk, in the
neighbourhood of Rocheguyon, T and in fome
wells in great towns, as London and Berlin;
but more frequently in old mortar, § {fome-

* 1 Watfon, 315, Bowls, Spain, 70, 78, Suentk. Handl.
1772. 2 Quart., + Phil, tranf, 1763, p. 209. 3 Macq.
Dict, Nitre, § 1 Wats, 2934

~ times
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times it fhoots on the furface of damp walls,
and is then called falpetere de houffage.  Mon.
Mineral, 446, but Mr. Lavoyfier has fhewn that
old mortar often contains only nitrous felenite,
which is converted into true nitre by mixture
with athes, though thofe athes contain a large
proportion of tartar vitriolate and glauber’s
falt, becaufe thefe falts decompofe the calca-
reous felenite, and form nitre by the way of
double decompofition, Mem. Par. 1777.

SPECIES XVI.
Cubic Nitre.

This falt requires but 3 times its weight of
water to diffolve it, at the temperature of 60 ;
its {pecific gravity is about 1,87; vegetable
fixed alkali decompofes it without forming a
vifible precipitate in its folution, neither does
the tartarous acid precipitate any thing from
it; with vitriolic acid (the nitrous being ex-
pelled) it forms glauber’s falt; it deflagrates
like prifmatic nitre, and alfo forms agua regia,
in the fame circumftances.

100 Parts of cubic nitre contain about 29
of real acid, 50 of mineral alkali, and 21 of
water.

According to Mr. Bowles, it is found
native in Spain.
O 3 - Seecies XVII,
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Species XVII.
Nitrous Ammonzac.

It generally deliquefces; when mixed with
a fixed alkali, the volatile betrays itfelf by its
fmell; it deflagrates when the containing
veflel is heated nearly red ; with fpirit of falt
it makes aqua regia.

100 Parts of it contain46 of nitrous acid,
40 of volatile alkali, and 14 of water, as I
believe.

It is frequently found in the mother liquor
of nitre, Linné von Gmelin, 332, Weber
Abband, won den Salpetre, 17.

Seecies XVIIIL.
Nitrous Selenite,

This alfo deliquefces, its tafte is bitter,
fixed alkalis decompofe it, and form cubic
or prifmatic nitre, but cauftic volatile alkah
cannot decompofe it, it does not deflagrate,
yet paper moiftened with a faturate folution
of it, crackles on burning, it lofes its acid in
a ftrong red heat, its folution will not trouble
that of filver in the nitrous acid; vitriolic
acid will precipitate its bafis, as will the acid
of fugar,

100
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100 parts of 1t contain, when well dried,

about 33 of acid, 32 of calcareous earth, and
35 of water.

It exifts in old mortar, and the mother
liquor of nitres alfo in chalk rocks near
Rocheguyon.  Macquer’s Dict. Nitre.

Sepecies XIX.
Nitrous Epfom

Deliquefces, does not deflagrate, does not
render the nitrous folution of filver turbid,
is precipitated by cauftic volatil alkali, and
alfo by the acid of fugar, but the precipita-
tion is fcarce apparent, unlefs {pirit of wine
or evaporation be applied. If nitrous fele-
nite and nitrous Epfom be mixed, and both fo-
lutions be faturated, a precipitate will alfo ap=-
pear ; neither vitriolic acid nor mild magnefia
occafion any turbidity in its folution.

100 parts of it contain about 36 of real
acid, 27 of magnefia, and 37 of water.

It exifts in old mortar, and is found in the
mother liquor of nitre.

04 Sercies XX.
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Sprcies XX.
Salt of Sylvius

Requires about. 3 times its weight of water
to diffolve it; its fpecific gravity is 1,836 ;
diffolved in nitrous acid it makes aqua regia ;
it forms a cloud in the nitrous folution of
filver ; fixed alkali precipitate nothing from
its folution, nor does a mixture of marine
{elentine, but the acid of tartar caufes a pre-
cxpltate.

100 parts of it contain about 3o of real
acid, 63 of vegetable alkali, and 7 of water.

It is found in fome boggs in Picardy, and
fome mineral waters in Normandy, Monnet

Hydrolog, 263.

SprciEs XXI.
Common Salt

Requires about 2,§ its weight of water to’
diffolve it in the temperature of 60 ; its {pe-
cific gravity is 2,12 ; the acid of tartar pre=-
cipitates nothing from it; in other refpetts it
~ agrees with the above.

100 paits of it contain 33 real acid, ;0
of mineral alkali, and 17 of water.
It
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It is not only found in the fea, falt lakes,
and many falt {prings in the proportion of
even 36 per cent. but alfo in large mafles
under the earth in many countries, as Poland,
England, Tyrole, &c. alfo in coal and beds of
gyplum. Born’s Index. Its colour is either
grey, red, blue, yellow or black. Cronfled
§. 129. Born. - |

Secrion XXII.

Sal Ammonzac

Requires about 3,5 times its weight of
water to diffolve itin the temperature of 60;
its {pecific gravity about 1,42 5 it makes
aqua regia 'when mixed with nitrous acid 3
it diffolves coppers it wholly evaporates
when laid on a hot iron.

100 parts of it contain 52 of real acid, 40
of volatil alkali, and 8 of water.

It is found native and of different colours,
grey, black, green, red, in the neighbour-
hood of volcanos, and in the mineral lakes
of Tuftany. 16 Roz. 362. Alfo in fome
mountains of Zartary and Thibet. 2 Linné
won Gmelin. 335. and in the caverns or grottos
of Pouzzoli. Mem. Sued. 243. alfo in various
clays, though in fmall quantity. id.

- Species XXIIL,
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Seecies XXIIL

Marine Barofelenite.

This confifts of marine acid united to
barytes; it 1s faid to have been found in
fome mineral waters in Sweden. Bergm.
Sciagr. §. 58. Itis known by its eafy preci-
pitability by the vitriolic acid, and the great
infolubility and weight of the refulting com-
pound.

Seecies XXIV,

- Marine Selenite

Deliquefces ; its bafis is alfo precipitable
by the vitriolic acid, and its folution renders
that of filver in the nitrous acid turbid, at
the (ame time that it makes no change in that
of nitrous felenite ; it obftinately retains its.
acid in a red heat.

100 parts of it contain, when, well dried,
about 42 of acid, 38 of earth, and 20 of
water. -‘

It is frequently found in mineral waters,
Monnet, 457, and fometimes in fea water,
Cronft. §. 128. Mon. Hydrol, p. 206, 294,
but not always, 1 Bergm. 192, probably only
where the bottom of the fea is calcareous,

alfo
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alfo in the falt works at Salfburgh. Born.
Index s2.

Species XXV,
Marine Epfom

Alfo deliquefces; its folution does not
_trouble that of nitrous or marine {elenite,
but it caufes a cloud in the nitrous folution of
filver; vitriolic acid makes no vifible preci-
pitate in its folution ; but all alkalis, even
the cauftic volatil alkali, precipitate its bafiss
it lofes its acid in a red heat,

It is found in the fea in greater plenty than

any other falt, exept fea falt. 1 Bergm.
182,

Srecies XXVI.
Marine Alum.

This falt has not yet been founds if it
exifts, it may be known by its deliquefcence
and precipitability by magnefia, pure or
mild ; the mild thould preferably be ufed, as
it is moft {oluble.

- Species XXVIL
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Seecies XXVII.

Marine Salt of Copper.

This has been found in Szxony inthe mine
of Fobngeorgenfladt ; it is of a greenith co-
lour and foliated texture, moderately hard,
and fometimes tranfparent and cryftalized ; it
has been taken for a fort of mica, but Mr.
Bergman found it to confift of copper and
marine acid, with a little argillaceous earth.
2 Bergm. 431.  Another fpecimen of a purer
fort, and bluifh green colour;was alfo depofit-
ed in the mufeum of Upfal. Ibid.

Seecirs XXVIII.
Marine Salt of Manganefe.

Mt. Hielm is the only perfon who has as
yet found this falt ; he difcovered it in fome
mineral waters in Sweden; it is precipitated
of a whitifh yellow colour by the Prufian
alkali, and of a brownifth yellow by the mi-
neral alkali; it does not cryftalize in any
diftin& form, but attra&ts the moifture of
the air ; to obtain it free from iron, 1t fhould
be precipitated by the mineral alkali, re-
diffolved in nitrous acid, then calcined until
this acid is expelled, and the refiduum treated

with
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with diftilled vinegar, which will then take
up only the manganefe.

Sercies XXIX.
Marine Salt of Mercury.

See mercurial ores, Species IIL

Srecies XXX.

Borax.

In the ftate in which it is naturally found
requires about 18 times its weight of water
to diffolve itin the temperature of 60 ; its {pe-
cific gravity is about 1,745 it does not ef-
fervefce with the mineral acids, except they
be heated, and then but flightly ; when
heated, it fwells and lofes % of its weight,
and in a ftronger heat runs into a glafs,which
1s rediffoluble in water.

If to a faturate folution of borax, oil of
vitriol be added until it becomes fenfibly acid,
the fedative falt will feparate from the borax,
and {wim on the furface in the form of white
fcales, the filtered liquor will on evaporation
yield Glauber's falt. :

100 parts of purified borax contain 34 of
real fedative acid, 17 of mineral alkali, and 47
of
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of water, but of the mineral alkali only about
§ parts are really faturated, the reft is unfa-
turated ; and hence in many cafes borax ats
as an alkali,

Borax comes to Europe from the Egf
Indies in a very impure ftate in the form of
large, flat hexangular or irregular cryftals,
of a dull white or greenith colour, greafy to
the touch, or in fmall cryftals, as it were ce-
mented together by a rancid, yellowith, oily
fubftance, intermixed with marl, gravel, and
other impurities. In this ftate it is called
brute borax, chryfocolla or tincal.

- It 1s purified by folution, filtration and
cryftalifation; and the cryftals thus obtained
are calcined to free them ftill further from
greafinefs, and then diffolved, filtered, and
cryftalized a 2d time; fometimes more mi-
neral alkali is added, as it is faid that- tincal
contains an excefs of fadative falt.

1t has been long thought that borax was a
fa&itious fubftance, but it is now beyond all
doubt that it is a natural produétion, fince
Mr. Grill Abrahamfon fent fome to Sweden in
the year 1772 in a cryftaline form as dug out
of the earth in the kingdom of Thebet,where
it 1s called pounxa, my poun and bou: poun s
as borax is purified alfo in the Eqff Indies, Mr.

Engeflrom
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Engeftrone fufpets that the tincal is only the
refiduum of the mother liquor of borax eva-
porated to drynefs, and that the greafinefs
arifes from its being mixed with butter milk
to prevent its efflorefcence. It is faid to
have been found in Saxony in fome coal pits.
Gerb. Beytr. 144. :

PART
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PART I
Inflammables.

NDER this head 1 do not comprife a//

minerals that maybeinflamed if expofed
to a ftrong heat, for otherwife feveral fulphu-
reous metallic ores, pyrites, and even fome
metallic {fubftances, diamonds and plumbago,
thould be arranged under this clafs, which
would occafion that confufion which is meant
to be avoided by fyftematic claffification, but
merely thofe fubftances, which in fa& are in-
flammable, and do not come under thedenomi-
nation of Earths, Salts, or metallic ores, and
have general charalters perfettly diftin&
from them. Of thefe fome are fluid, fome,
liquid, and fome folid; the {pecific gravity
of the latter never exceeds 2,3, and the former
are the lighteft of all bodies. The French
beftow the name of Bitumen upon all liquid
and folid mineral inflammables, except ful-
phur ; the Germans by that name denote only
the folid. Thefe are all, except coal, elec-
trics, per /e, and infoluble in water and {pirit
of wine, but foluble in fome {pecies of oil.
- Mr. Dergman fays he poflefles a concrete
rape-feed oil, which is hard and pellucid like
copal, and infoluble in water and fpirit of
wine. 2 LErde. Befchr. 267

SrEcies L.
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Seecies I.

Inflammable dir, Fire Damp,

This is eafily known by its property of
inflaming, when mixed with twice or thrice its
bulk of common atmofpheric air. When
pure, it explodesall at once, but when mixed
or ¢combined with fixed air, it burns with a
blue lambent flame. It frequently occurs
in coal-pits and mines, and often on the fur-
face of f{prings in Perfia, Italy, and France,
and feems to be nothing more than the ex-
halation of petrol.

“Seecies Il
Hepatic Air,
This air {eems to confift of fulphur, held

in folution in vitriolic or marine air ; it is in=
flammable when mixed with % of its bulk of
common air. Water will take up about %
its bulk of this air, and when faturated with it
will turn filver black, but if firong dephlogifti-
cated nitrous acid be dropped into this water,
the fulphur will be precipitated.

100 Cubic inches of this air, when united
to water, may hold 8 grains of fulphur in
P {olution, -
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. folution, in the temperature of 6o, and more
if hotter. Pure air alfo decompofes hepa-
tic air.

It is#ound in many mineral waters, and
particularly in the hot baths of Aix la Chapelle.
The caufe and manner of their containing
fulphur, which was long a problem, has at
laft been happily explamed by Mr. Bergman.
It plentifully occurs in the neighbourhood of
volcanos, and in feveral mines.

SpeciEes 1.

Naphtha,

A fine thin fragrant colourlefs oil, which
iffues out of white, yellow, or black clays in
Perfia and Media, is known by this name.
It burns with a bluith yellow flame, and is as
inflammable as zther, and like it, extra&s
gold from Agua Regia. It is not decompo-
fed by diftillation, and yet if long expofed to
the air, it changes colour, thickens, and de-
generates into petrol. - Its fmell is very dif-
ferent from that of vegetable oils ; it diffolves
refins and balfams, but not gum reﬁns, nor
elaftic gum.. It diffolves the effential Jils of
thyme and lavender, but is infoluble in fpirit
of wine and zther. Its fpecific gravity is 0,708.

SPECIES
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Srecies IV.

Petrol, Bergoel, Steinoel.

Do&or Prieftley has thewn in the 3d vo-
" lume of his Obfervations and Experiments
on Air, that eflential oils, }ong expofed to the
atmofphere, abforb not only the pure part,
but alfo the phlogifticated part of it. An
abforption, which muft, in time, produce
confiderable changes in them; by a procefs
of this fort, naptha is converted into petrol,
which is an oil of various degrees of denfity,
according to the time during: which it has
been expofed to the atmofphere; its colour
is reddith, or yellow, brown, greenifh, or .
blackith, it is found trickling from rocks, or
iffuing from the earth in the Dutchy of Mo-
dena, and in various parts of -France,” Swi/=
Jerland, Germany, and Scotland, as well as in
Afia.  Alfo on the furface of the water of
different fountains, or mixed with earth and
fand, from which it is feparated by infufion
in water ; the thinneft fort poffefles the pro-
perties of naphtha, though in a lefler degree.
It is rendered finer by diftillation with water,
and leavés a refinous refiduum, and if dif=
tilled with a volatil alkali, the alkali ac-
quires the properties of fuccinated ammoniac,
and hence contains the acid of amber. Some
forts of it, according to Monet, are nearly

¥.2 of
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of the denfity of nut oil. It is infoluble in
{pirit of wine. ~

Species V.

Barbadues tar, Erdepech, Bergtheer, Kedria~
terreftris, Maltha.

Petrol long expofed to the air, forms this
fubftance. It is of a wvifcid confiftence,
of a brown; black, or reddith black co-
lour, fometimes inodorous, but generally
of a more or lefs difagreeable fmell, par-
ticularly when burned. It eafily melts,
and burns with much {moke and foot, and
leaves either afthes or a flag, proceeding
#rom heterogeneities contained in it. Spirit of
wine cannot diffolveit. It contains a portion
. of the fuccinous acid, for with mineral al-
kali it gives a bitter falt, more difficultly fo-
luble than common falt, and which treated
with charcoal, will not afford fulphur. Mem.
Berlin, 1758.

It is found in Perfia, in the neighbourhood
of Petrof, in ftrata of gypfum and lime-
ftone, or floating on water, alfo in Siberia,
Germany, Switzerland, and in coal-pits, alfo in
America. '

SPECIES
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SPECIES VI.

Alphaltum, Iudenpech, Berghartz, Stempech,
: Erbartete Bergtheer.

This is a {mooth, hard, brittle, inodorous
black or brown fubftance; it breaks with a
fmooth fhining furface, melts eafily when
heated, and when pure, burns without lea-
ving any afhes, but if impure, leaves athes
or a flag. According to Mr. Monnet, it
contains [ulphur, or at leaft the vitriolic acid,
which feems confirmed by the experiments
of Meflrs. Gerhard* and Thory,T itis flightly
and partially atted on by Alcohol and
xther.

It is found on the fhores of the Red Sea,
alo in Sweden, Germany, and France.

Seecies VIL
Mineral tallow, Mumia, Beleffoon.

This was found in the fea on the coafts of
Finland, in the year 1736; it is perfeitly -
white, and of the confiftence of tallow, but
more brittle, though as greafy. Its fpecific
gravity is 0,770, whereas, that of tallow is
0,969 ; it burns with a blue flame, and a fmell
of greafe, leaving a black vifcid matter, which
is more difficultly confumed, it is foluble in
fpirit of wine only when tartarifed, and even

¥ 2 Beytrage. 4 6 Crell Chemifche Journal, p. 67.
e - them
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then leaves an infoluble refiduum, but ex-
prefled oils diffolve it when boiling. It is
alfo found in fome rocky parts of Perfia,
but fcems mixed with petrol, and is there
called Schebennaad, Tfienpen, Kodreti® Mr.
Herman, a phyfician of Strafburgh, mentions
a fpring in the neighbourhood of that city,
which contains a fubftance of this fort diffufed
through it, which feparates on ebullition,
and may then be colle¢ted, 3 Roz. 340.

Species VIII. ,
Fet, Gagates, Lapis Obfidianus.

Jet is much harder than afphaltum, always
black, fufceptible of a good polith and glafly
in its fraGure, which is conchoidal ; it is
highly ele@rical; its fpecific gravity is 1,744;
it melts in a moderatcly firong heat with a
difagreable Imell, when burnt it leaves a grey
carthy ochrous refiduum ; it 1s infoluble in
{pirit of wine.

It is found in England, Scotland, ance,
Italy, Germany, &e.
Specres IX.
Pitt or Stone Coal. Lithanthrax.

Coal is a black, folid, compaé‘t brittle, in-
flammable fubftance, of a moderate hardnefs,

¥ Mem. Syed. 87 2 Lin.won Gumel. 389. 2 Gerh. Beytr, 211,
laminated
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laminated texture, more or lefs thining, but
rarely fufceptible of a good polith, does not
melt when heated, and always leaves fome
athes ; it feems to confift of petrol or afphal- -
tum intimately mixed with a {mall proportion
of Earth, moftly argillaceous, feldom calca-
reous, and often with pyrites; according to
Mr. Gerbard, {pirit of wine extralts a red
colour from it, cauftic fixed alkali attacks
the bituminous part, and fat oils aét on and
form a varnifh, at leaft with fome forts of 1it:
a fixed alkali has never been found in it, nor
any fulphur, except it contained pyrites.
Four varieties of it deferve to be diftinctly
confidered : none of them ‘are ele@rics per Je,

I. and 11. VARIETY.
. Cannel Coal, and Killkenny Coal.

Cannel coal is of a dull black colour,
breaks eafily in. any direion, and in its
fralture prefents a fmooth conchoidal furface,
if broken tranfverily : this fort contains moft
petrol and in a lefs denfe ftate; hence it
burns with a bright lively flame : its fpecific
gravity 1s about 1,27; Rillkenny coal con-
tains the largeft proportion of denfe petrol
or afphaltum: and hence burns with lefs
flame and fmoke, and more {flowly though
intenfely, the quantity of Earth in this coal
ddoes not exceed 5 of its weight: its fpecific

Pogl gravity
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gravity is about 1,4, it is frequently mixed
with pyrites.

II. VARIETY.

Conl containing a moderate proportion of Petrol
and Bitumen.

This burns with more or lefs flame accord-
ing to the proportion of petrol; in its fracture,
it prefents a rougher furface than Canne/ coal:
its {pecific gravity is from 1,3 to 1,37; the
beft coal is of this fort, by diftillation it
affords firft fixed air, then an acid liquor,
afterwards inflammable air, and a light oil
of the nature of petrol, then a wvolatil alkali,
and laftly a denfe pitchy oil; the refiduum is
nearly % of the whole, and being flowly
burnt, affords 13 per cent. of athes, which is
- moftly argillaceous Earth, of which i or
thereabouts is magnetic. Mem. Stock. 1781,

100 Parts of this coal contain about 17 of
Earth, of which 4 are martial; hence we fe¢
that ccal does not confift of a fhiftus pene-
trated with petrol, as many have thought,
for then a large proportion of filex, mag-
nefia, and calcarcous earth fhould be found
in it,

IV. VaRrIETY,
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1V. VARIETY.
Sulphbuteous Coal.

This confifis of the former mixed with a
notable proportion of pyrites : hence it is apt
to moulder and break when expofed to the
air, and contains yellow fpots that look like
metal ; it burns with a fulphureous fmell, and
leaves red afhes, or a {lag; water alts upon
it after it has mouldered: its fpecific gravity
is 1,5, or more.

Befides thefe varieties, fhiftus, micaceous
thiftus, and gneifs are frequently found in
the neighbourhood of coal-mines fo penetrated
with petrol or bitumen as to conflitute an
inferior {pecies of coal, but the bitumen being
burnt, they preferve their form, and in fome
meafure their hardnefs ; 1 have alfo feen grey
flates’ fo foft as to be fcraped with the nail,

and which were greafy to the touch, that
burned like coal.

All the different fpecies of coal arife from
a mixture of the varieties here enumerated.

Note. That wherever coals exift, flates are
found near them, and falt or mineral fprings
often in their neighbourhood.

SpECIES X,
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SeEcIES X,
Bowvey Coal, Taub Koble. Xylanthrax.

This is of a brown, or brownifh black co~
lour, and lamellar texture, the laminz are fre-
quently flexible when firft dug, though gene-
rally they harden when expofed to the air;
it confifts of wood penetrated with petrol or
bitumen, and frequently contains pyrites,
alum, and vitriol ; its afthes afford a fmall
quantity of fixed alkali, according to the
German chymifts; * but according to Mr.
M:/lls they contain none;T by diftillation it
yields an ill {fmelling liquor, mixed with
volatil alkali and oil, part of which is foluble
in {pirit of wine, and part infoluble being of
a mineral nature.

It is found in Eng/and, France, Italy, Swif>
Jerland, Germany, Iceland, &re.

Species XI.
Peat Geanthrax.

There are two forts of inflammable fub-
flances known by this name; the firft and
principal is of a brown, yellowith brown,
or black colour, found in moory grounds,

and
* 2 Gerh, Beyer, 271, § Phile Trans, 1760,
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and when freth of a vifcid confiftence, but
hardens by expofure to the air ; it confifts of
clay, mixed with calcareous earth and py=
rites, and fometimes contains common falt;
while foft it is" formed into oblong pieces,
and the pyritaceous and ftony matters are {epa-
rated ; when diftilled it affords water, acid,
oil and volatil alkall, and its afhes contain a
fmall proportion of fixed alkali; they are
either white or red according asit contains
more or lefs ochre or pyrites. 2 Ed. Effays,
244. 2 Gerh. Beytr. 265. It is found in
Scotland, Holland, and Germany. Another
fort 1s found near Newobury in Berkfhire; it
contains but little earth, but confifts chiefly
of wood branches, twiggs, roots of trees,
with leaves, grafs, ftraw and weeds. * Phil,
Tranf. 1757. p. 110,

Serecies XII.
Turf.

This confifts of mould interwoven with the
roots of vegetables ; when thefe roots are of
the bulbous kind, or in large proportion,
they form the loofer and worft kind of turf;
but when mixed with a confiderable propor~
- tion -of peat, they form what is called fone
turf; it at firft hardens, but at laft crumbles
by long expofure to the air.

Secres XIIT,
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| Seecres XIIL
Ambery Bernfiein, Agtftein, Succinum, Elec-

trum, Carabé.

. Amber is a hard, brittle, taftelefs fub-
ftance;, {fometimes perfectly tranfparent, but
moftly femi-tranfparent or opake, and of a
glofly furface ; it is found of all colours, but
chiefly yellow or orange, and often con-
tains leaves or infedts ; its fpecific gravity is
from 1,065 to 1,100; its fraCture is even,
{mooth and gloffy, it 1s capable of a fine
polith, and becomes ele@ric by frition;
when rubbed or heated, it gives a peculiar
agreeable fmell, particularly when it melts,
that is, at g50 of Fabrenbeit, but it then
lofes its tranfparency ; proje&ed on burning
coals, it burns with a whitith flame, and a
whitith yellow fmoke, but gives very little
foot, and leaves brownith afhes; it is in-
foluble in water and fpirit of wine, though
this latter when highly reified extraéts a
reddifh colour from it, but it is foluble in
the vitriolic acid, which then acquires a red-
difh purple colour, and is precipitable from it -
by water ; no other acid diffolves it ; nor is it
Toluble in fixed alkalis, nor in eflential oils,
nor in expreiled, without fome decompo-
fition, and long digeftion ; but balfams dif-
folve it readily ; %5 gr. of it alkalife 100 of

nitre,
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nitre, and thereforetroo gr. of it contain nearly
go of phlogifton ; by diftillation it affords a
fmall quantity of water, an oil of the nature
of petrol, and a peculiar acid called the fuc~
cinous acid. Stockar, p. 1, 11, 17, &c. Ac-
cording to Baumer Reg. Men. 22. 100 gr. of
amber afford about 72 of petrol, and 4,5 of
falt, that is, fuccinous acid; the remainder
was fixed, or water.

It is found in mafles of different fizes in
feveral pits in Germany, particularly in
Pruffia, but the beft: fort is that which is
taken out of, or caft on thore by the fea. Ac~
- cording to Mr. Scheele amber yields by diftil-
_lation an aqueous acid, which poflefles all the
properties of vinegar ; if fo, it is probably of
vegetable origin. Scheff. Forlefo §. 68. 1
“Anmerk.

Ambergris, Ambra.

This is a grey, brown, yellowifh, black or
brown fubftance, of the confiftence of wax,
and an agreeable fmell, lighter”than water,
and eafily inflammable, caft up by the fea on
the coafts of Madagafcar, Coromandel, &c. but
as Dr. Swediar has lately proved it to be of
a?imal origin, I fhall take no further notice
of 1t. *

Copal,
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Copal.

Mr. Lebman and many others rank this
alfo among minerals; but Mr. Bloch, in a
ftill later differtation, has fatisfactorily proved
that it belongs to the vegetable kingdom. 2
Befthaft. Berl. Gefellfch. p. 91.

Seecies XIV.
Sulphbur, Brimfione.

Sulphur is a taftelefs, hard, brittle, idio-
eleGric {ubftance, of a yellow or greenith
yellow colour, whofe fpecific gravity is from
1,9 to 2,35. According to Mr. Bergman it
gently evaporates at 170, melts at 1835, and
flames at 302 of Fabrenbeit. 3 Bergm. 242.
It burns with a blue flame, and a dlfagreeable
fuffocating fmell ; in clofe veflels it f{ublimes
without decompofition, or only a decompofi-
tion proportionable to the quantity of air they
contain; when melted it becomes red, but
recovers its colour on cooling.

It is infoluble in water, though by long
‘trituration it is faid water will take up fome
of it, but I believe it is rather diffufed thro’
than diffolved in it; neither can fpirit of
wine unite to it, except when both are in a
vaporous flate, and then 72 parts of {pirit of

wine
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wine take up 1 of fulphur; it is foluble in
hot oils, and alfo in fixed alkalis both in the
dry and liquid way ; it is decompofed by
boiling in concentrated nitrous acid, partl
decompofed and partly diffolved by the vitrio-
lic, and dephlogifticated marine acid ; it con=-
fifts of vitriolic acid and phlogifton united
nearly in the proportion of 3 to 2; for 100
gr. of fulphur contain about 60 of acid, and
40 of phlogifton. '

It is found native either in folid pieces of
indeterminate {hape, running in veins thro’
rocks, or in f{mall lumps in gypfums and
lime-flones, and in confiderable quantity in
Jolfatera and the neighbourhood of volcanos,
or cryftalized in pale, tranfparent or femi-
- tranfparent, o&tagonal or rhomboidal. cryf-
tals, in the cavities of quartz, and particu-
larly in the matrixes of ores, or in the form
of fmall needles over hot fprings, or near
volcanos, and fometimes in old privies.

2% United with clays as in the alumi-
nous ore of /a Tvlfa, and alfo at Tarnowrtzin
Stlefia.  The former has been already de-
fcribed, the latter is a light grey earth,which
when dry burfts in water like marl, poflefles
a ftrong peculiar fmell like camphor. If it
be diftilled, fome fulphur fublimes.

oo
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100 gr. of this earth afford 8 of fulphur,
befides gypfum, and a fmall quantity of iron.
Mem. Berl. 1757.

3. Mixed with clay, iron and [elenite.
This compound is of a grey, brown or black
colour, found near Rome, in Auvergne, Spain
and leeland. 2 Lin. von. Gmelin. 447.

45 United tolime-flone, in the form of a
calcareous hepar. This is found at Tivoli
near Rome, and elfewhere in Ifaly. Mem.
Par. 17770, p. 6. or diffolved in mineral wa-
ters ; 3 pounds of which fometimes contain
25 gr. of fulphur. 2 Gerh. Beytr. 17. It
often forms incruftations on the brinks of
thefe {prings.

5 In the form of an alkalitie hepar. This
is faid to be found in fome waters in Ruffia.
Schab. Samm. 4 Thed. p. 544. allo at
Tivoli.

6™ United to iren and clay in pyrites.

Laflly, United to wvarious metallic {ub«
ftances, as fhall be feen in the next part.

At Ramelfberg and the Hartz they extract
fulphur from the fulphureous ores of filver,
and lead mixed with pyrites, by {ublimation
doring the torrefaction of thofe ores: this

forms
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forms crude fulphur, which is purified by a
2d fublimation ; but in Bobemia aud Saxony'
they obtain 1t by immediate diftillation from
the pyrites, and this is again purified by
fublimation in clofe: veffels. - 2 Schlut. 222,
Moft of that ufed here comes from Italy,

Sulphur is difcovered in earths or flones
either by its inflammation, or by diftillation,
with or without white arfenic or mercury, or
by folution of the matrix in marine, or dilute
nitrous acid, or by digeftion in, or fufion with
tixed alkalis.

Q_ PART
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PART IV.

Metallic Subfiances.

\

1. MET‘ALLIC fubftances are opake

bodies, whofe {pecific gravity ex-
ceeds 5,000, confifting of a heavy, dull,
brittle earth combinable with phlogifton, and
during that union poflefling a peculiar fhining
appearance. They are all conduftors of
electricity, and more perfeétly fo than any
other bodies during their union with phlo-
gifton. They are all folubleeither in the
nitrous acid, or in aqua regia, and all preci-
pitable in fome degree by cauflic alkalis, and
(except platina) ‘by the Pruffian alkali; all
when dephlogifticated communicate a tinge
to borax or microcofmic falt when melted
with thefe fluxes, or render them opake; all
melt in fome degree of heat, and moft com-
monly aflume a convex furface, or if in fmall
quantity a globular form when in fulion,
and in that ftate are mifcible with each other
for the moft part, but refufe to unite with
any other unmetallic fubftance, even their
own calces *; but when calcined they are

* Tron is an exception to this rule, for even in its re-
guline ffate it is capable of uniting to its own calces flightly
dephlogifticated, and to plumbago : fome of them alfo may
contain fulphur even in their reguline ftate as nickel, &c.

capable
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capable of union with other earths and falts,
The phlogifton in all of them is in a pure
ftate, that is, free from water and aerial
acid, fubftances that invatiably accompany it
in all other compounds, except acid airs and
fulphur. The more earthy part or calx of
fome metallic fubftances has beén found to be
of an acid nature.

2. There are 17 metallic fubftances now
known ; namely, gold, platina, filver, cop-
per, iron, lead, tin, mercury, zine, regulus
of antimony, regulus of atfenic, bifmuth,
cobalt, nickel, regulus of manganefe, fyde-
rites, and regulus of molybdena.

Of thefe gold, filver, platina and mercury
are reckoned perfeét or noble metals, becaufe
when calcined they recover their phlogifton
without the addition of any phlogiftic fub-
ftance : whereas copper, iron, lead and tin
cannot be entirely reduced without fuch addi-
tion, and hence are called ignoble or imper-
fect : however, all thefe (even mercury when
folid) are malleable to a great degree, and
hence called intire metalss whereas zinc,
regulus of antimony, regulus of arfenic, &c.
are fcarce at all malleable, and hence are
called femi-metals : however zinc and purified
nickel are more malleable than any of the

Q_2 reft,



228 Elements of Mineralogy.

reft. Hence there are 4 perfe& metals, 4
imperfect, 8 intire, and 9 femi-metals.

3. Metallic fubftances in their natural flate
are Tound either united to their full comple-
ment of phlogifton, and confequently pof-
fefling their refpecive and peculiar proper-
ties, and thence called native, or more or lefs
deprived of their phlogifton, and the pro-
perties refulting from their union with it,
moft commonly, if not always, by combi-
nation with fome other {fubftance, and then
they are faid to be mizneralized, becaufe this is
their moft ufual ftate in the mineral king-
dom, and the {ubftance fo combined with
them is called 'a mineralizer ; the whole is
called an ore; fo alfo are earths and ftones,
in which metallic {fubftances are contained in
a notable proportion.

4. When the mineralizer is of a falne
nature, and renders the metallic fubftance
with which it is combined foluble in lefs than
20 times its weight of water, the compound
is generally ranged among /fa/ts: thus the
vitriols of iron, copper and zinc are rather
claffed with falts than with ores,

5. The commoneft mineralizers are {ul-
phur, arfenic, and fixed air: the leaft com-
mon are the vitriolic and marine acids ; the

phofphoric
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phofphoric has been found only in one in-
ftance ; metallic fubftances minera'ized by
fixed air are called calciform ores, from their
refemblance to the calces formed by art.

6. It is true that fome mineralogifts of the
firft rank exclude arfenic from the number of
mineralizers, as 1t 1s itfelf a metallic {ub-
ftance, faying, that with equal propriety
other metallic fubftances that render metals
brittle might be called mineralizers ; they
alfo add, that arfenic 1s never united to metals
but in its reguline ftate, and therefore that
the compound it forms thould rather be called
an alloy than an ore; and, indeed, if this laft
circumftance always took place, 1 thould not
hefitate to agree with them ; but it {feems
clear to me that the calx of arfenic, and even
its acid being capable of uniting with metals,
(an union which the calx of no other me-
tallic {fubftance is capable of contralting)thefe
metals cannot unite to that calx or acid with-
out lofing fome part of their phlogifton, and
confequently without being mineralized in the
ufual fenfe of that word ; yet if regulus of
" arfenic be combined with metals without any
lofs of phlogifton (an union which art may
produce by means of the black flux) I will
allow the compound fhould rather be called
an alloy ; but fuch an union I believe feldom
or ever takes place in the mineral kingdom.

Q.3 Hence
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Hence I chufe to follow the common lan~
guage, which, without Very cogent reafons,
thould never be departed from.

. All metallic fubftances are therefore of
necefﬁty {lightly dephlogifticated when united
to {ulphur; but as metallic calces, in their
moft dephlogiflicated ftate, are alfo capable
of uniting with fulphur, hence it happens
that they are fometimes mare and fometimes
lefs dephlogifticated in various fulphurated
ores, particularly the pyritous.

8. Metallic fubftances mineralized by fixed
air are alfo fometimes more and fometimes

lefs dephlogifticated.

9. Metallic calces always containing fome
foreign ingredient afford a fmaller weight
when reduced ; and it is this laft that is
moftly denoted, and when the proportion of
metal in any are is afligned.

CHAP L

Gold.

1. The di{hn&we chara&ers of gold are
the following : 1> A {pecific’ gravity reach-
ing to 19,04. 2‘“Y Infolubility in all acids,
except aqua regia, and the dephlogifticated

. marine
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marine acid, and precipitability from thefe
acids in the form of a purple powder by fo-
lution of tin, or in a metallic form by the
folution of vitriol of iron. 3% A yellow,
or reddith yellow colour when in its metallic
ftate.

Gold expofed to the utmoft heat of Mr.
Parker’s lens for fome hours loft no fenfible part
of its weight, yet when in conta& with earthy
matters, it communicated a blue or purplifh
tinge to them, fo that I believe an exceeding
minute portion of it was dephlogifticated.

Gold Ores.

2. Gold being incapable of uniting with ful-
phur, or even with arfenic, but very diffi- _
cultly and while in fufion, or with fixed
air, is for that reafon never found minera-
lized, but either native or invifibly mixed
- with other fubftances.

Sreecies I.

Native.
3. Native gold is found either feparate

from any matrix in lumps, or vifible grains
mixed with fand, and in this ftate 1t is found
in many rivers in France, Africa, and elfe-
where, or mwﬁbly difperfed through' large

Q_4 mafles



432 Elements of Mineralogy.

mafles pf fand, particularly the yellowifh
red, or violet, and in this flate it is {o gene-
rally diffufed through all fpecxes of Earths,
though in exceeding {mall quantity, that Mr.

Bergman thinks it is more univerfally found
than any other metal, except iron. 2 Erde.

Befehr. 313. If 100 pounds of fand con-
tain 24 grains of gold, it is faid the {eparation
is worth attending to, butin Africa, 5 pounds
of fand often contain 63 grains of gold, or
even mor¢ ; the heavieft fand, which is often
black or red, yields mofts In Hungary, 10,000
pounds of - fand yield but 10 or 12 grains of
gold ; it wasextracted, but withlofs. Born,
letters from Hungary. Or wifibly imbodied
in fome matrix, and in this fate it is found,
either in a granular, foliated, or ramified
form, in flones of the calcareous, but chiefly
of the filiceous genus, as {par, gypfum, felt-
fpar, hornblend, jafpar, and moft frequently
quartz, in Hungary, Tyrole, Stberia, &c.

4. Gold interfperfed thlough fand, is fepa-
rated by mere mechanical means, as isamply
defcribed in the Paris Memowrs 1718, and
1736, and Borns’s Letters from Hungary.

5. But when it is imbodied in Earths and
ftones, thefe may be eflayed in the moift way
by pounding them very fine, weighing a de-
terminate portion, and attempting their fo-

lutio n,
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fution, if calcareous, in nitrous acid, which
will diffolve the matrix, and leave the gold
at bottom untouched, or if gypfeous or fili-
ceous by digefting them in aqua regia,
as long as any mietallic fubftance is taken up,
which the folution of tin, or phlogifticated
alkali will indicate, and then precipitating the
gold by a folution of vitriol of iron.

6. Or by Amalgamation, with ,%; of their
weight of mercury, ina copper or iron veflel,
in which the mercury and pulverifed fand are
put together with water, which is kept con-
ftantly boiling, and the mercury after fome
time, abforbes the gold, from which it is fe-
perated by diftillation, Lew. Com. 194.—
or by heating the fand red hot, and quench-
ing it in water 3 or 4 times, then melting
it with twice its weight of litharge, then
reviving the litharge by charcoal, into lead,
which then feparates from the fand, and
laftly, freeing the gold from the lead by cup-
pellation.  Lewis, 1bid.

7. Native gold is feldom found perfectly
pure, being generaly alloyed with filver, or
copper, or iron, or all three. If fuch alloy
be diffolved in aqua regia, the filver will re-
main at the bottom in the form of horn filver,
If then a folution of vitriol of iron be drop-
ped into the folution of gold, this latter will

; be
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be precipitated, and the copper and iron may
be precipitated by the phlogifticated alkali,
and feparated as hereafter will be feen. :

Seecies II,

Mixed with yellow or Martial Pyrites.

8. It is found thus mixed in the mine of
Adeifors in Sweden. According to Cronfled,
§ 166, 100 pounds of this ore contains but
one ounce of Gold, and it is faid to be hardly
worth extralting. The pyrites is of a bright
yellow colour, clofe and compa&. The gold
in this ore is faid to be mineralized by ful-
phur, by the medium of iron, becaufe it can-
not immediately be extracted by aqua regia
or amalgamation, but Mr. Bergman, though
he inclines to the opinion of the mineraliza-
tion of gold, yet is candid enough to own,
that the gold, when extracted from this ore,
being of a granular or angular form, it is
very doubtful whether it was not rather
mixed than truly combined with the ful-

hur and iron, and its proportion being ex-
ceeding {mall, it is not wonderful that it
fhould efcape aqua regia, more efpecially as
the nitrous acid becomes fo phlogifticated
by acting on the pyrites, as not to be able to
dephlogifticate the marine, and mercury,
from the nature of things, can have no ac-

cefs to it.
9. This
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9. This and fuch like ores, may be eflayed
by diffolving them in about 12 times their
weight of dilute nitrous acid, gradually added,
and a heat of about 120 degrees; this takes
up the foluble part, and leaves the gold un-
touched with the infoluble matrix, from which
it may be feparated either by lotion, or by
aqua regia, from which it is precipitable as
above. The fulphur floats for the moft part
on the folution from which it thould be fe-
parated by filtration. The folution may con-
tain iron, copper, manganefe, calcareous
Earth, or argill; if it be evaporated to
drynefs, and the refiduum heated to rednefs
for half an hour, volatil alkali will extra&
the copper ; the dephlogifticated nitrous
acid, the Earths; the acetous, the manga-
nefe ; and the marine, the calx of iron.

s

10 Gold may alfo be feparated from py-
rites after torrefattion, by aqua regia, Mon.
Mineral. 277. ‘

11. Pyrites containing gold, isalfo found in
Swifferland and Hungary, that found in Hun-
gary, contains § ounces' of gold per quintal,
Mon. Expofitions des Mines, p. 47. the gold
mines of Norway, are of the fame nature as
thofe of Adelfors, 2 Jars,

12. In
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12. In the dry way, Mr. Bergman eflays
thefe ares, by mixing 2 parts of the ore, well
pounded and wathed, with one and a half of.
litharge, and 3 of glafs, covering the whole
with common falt, and melting it in a fmith’s
forge, in a covered crucible ; he then opens
the crucible, puts a nail into it, covers it, and
heats it again, and continues to’ do fo until
the iron is no longer attacked. The lead is
thus precipitated, and contains the gold which
1s feperated by cuppellation, Scheff. 239. 1 An=

merk,

Species IIL

Mixed with Arfenical Pyrites.

13. Found at Salzbergh in Tyrole, in moun~
tains of quartz and fhiftus; the quintal affords
only about 25 grains. . It is feparated by
lotion, and affords a profit of between 4 and
sool. per an. 2 Fars. 78.

Seecies IV.

Mixed awith a white, red, or Vitreous Silver
; Ore.

14. Near Cremnitz and Schemmtz in Hun-
garys 2 Jars. 165, 195.

Y

SPECIES
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Sepecies V.

Mixed with a fulpburated Ore of Silver, Irom,
Lead, and Manganefe.

15. Lately found at Nagaya in Tranfyl-
wania. This ore confifts of {mall dark co-
loured plates of more or lefs brightnefs, in-
hering in quartz, and a foft whitifh fubftance,
which Mr. Bergman found to be manganefe.
Part of the gold may be extracted from it
by eliquation in a cuppelling heat, its fufi-
- bility being promoted by the lead.

-16. If the dark coloured plates be {feparated
from the remaining mafs, and treated with
aqua regia, the gold and iron will be ex-
traCted, and may be feparated as above menti-~
oned, N? 7. but none can be extratted by
amalgamation, Scopol. An. 3. p. go.

17. This ore 1s faid to afford ro ounces
of gold per quintal, befides filver, its fpecific
gravity according to Gellert, is 4,043.

Sepecies VI

Mixed with fulpburated Iron and Copper, with
Manganefe.

18. This 1s a yellow pyrites, found alfo at
Nagaya, in which gold is contpined ; Mr..
Bindheim
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Bindbeim lately eflayed this ore in a particu-
lar manner. The pyrites being well pulve-
rifed, were heated in an open crucible, until
the fulphur was burnt off. The refiduum
while hot, was thrown into water, a reddith
brown matter remained undiflolved. This,
when dried, was digefted in 3 times its weight
of aqua regia, then diluted and filtered, and
zther poured on it and fhaken. The =ther
took up the gold, and being burnt off, left it
in its metallic form, 4 Berl. Schrift. 393.

19. In Peru gold is found mixed with a
ftony matter, not well known, and alfo with
a red Earth, from both which it is there ex-
tralted by amalgamation, 2 Fars.

CHAP. IL

. Platina.

t. Platina has as yet been found only
among the gold mines of Peru. It comes to
us in the form of large fmooth grains, of an
irregular figure, fome of them hollow, whiter
than iron, intermixed with quartz, and a fer-
ruginous fand, and in the cavities, fometimes
particles of gold, but more frequently quick-
filver is found, which may be feparated by
diftillation ; whence it is conje€tured, that 1t
is not brought to ‘us in its natural ftate, but
that it has been feparated from gold with other

matters,
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matters, by amalgamation. Moft of its par-
ticles are friable and ' magnetic, but fome few
are malleable to a confiderable degree, and
may be feparated by a magnet, but according
to.the accurate experiments of Count Sickin-
gen, even thefe contain about ;. of their weight
of iron. Before it is feparated from quartz,
its fpecific gravity is from 6,000 to 11,000,
and after that {eparation from 16 to 18. Itis
foluble only in aqua regia, or dephlogifticated
marine acid, and is nearly infulible in terref-
trial fires, the great burning lens of Paris only
agglutinated its particles in 20 minutes, Mr.
Parker's perfettly melted them in lefs than
two. It is precipitable from its folution by
falammoniac, as our late excellent chymift Dr.
Lewis has dilcovered, a property by which it
is eafily diftinguifhed, and feparated from all
other metals. It is not precipitable by the
Pruflian alkali, as all other metals are. -

2. Its ores, if it has any, are not yet known.

3. Platina is purified from iron by reite-
rated cotion in {pirit of falt, folution in aqua
regia, and precipitation of the iron, by the
Pruffian alkali. When pure, its colour ap-
proaches to that of filver, its fpecific gravity
is nearly 23,000, it is not in the leaft mag-
netic.

: CHAP.
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CH AP Ik

Stlver.

1. Silver 1s the whiteft of all metals ; its {pe-
cific gravity when pureis 11,095 ; it is foluble
in the concentrated vitriolic acid with the af-
fiftance of heat, and in the moderately dilute
nitrous acid without that affiftance ; it is pre-
cipitable from both by the marine, and from
the nitrous in great meafure by the vitriolic ;
its calces are reducible without the addition of
any phlogiftic matter, and it is incapable of
calcination by mere heat.

Species I,
Native.

2. Native filver is found in a granular,
lamellar, filamentous, capillary, arborefcent,
or cryftalized form, inhering either in baro-
felenite, lime-ftone, felenite, quartz, chert,
flint, ferpentine, gueifs, agate, mica, calca-
reous {par, pyrites, thiftus, clay, &c. alfo in
feparate mafles of various fizes, fome of the
weight of Go pounds, in or near the veins of
moft metallic fubftances, particularly in Perx,
and frequently in various parts of Europe,
either of a white, brown, or yellowifh
colour.-

kohe
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3. It is often diffufed through fand

and ochre, alfo in grey lime-ftone in Lower

Auftria, and in a greenith clay near Schem=

mitz, or mixed with ochre, clay dnd calciform
hickel.

4. Tt is feldom found pure; being gene«
rally alloyed with copper, and fometimes
with a fmall proportion of gold, iron, or re=
gulus of antimony ¥, and fometimes about §
per cent. of arfenict; it i§ feparable from
gold and regulus of antimony by folution in
~ nitrous acid, and from copper and iron by
precipitating it by the marine acid , and
-from arfenic by torrefadtion. ¥

100 gr. of the horn filver contain 75 of
real filver ; it is reducible by triturating it
with - about its own weight of fixed alkali
with a little water; then melting the whole in
a crucible, whofe bottom is covered with mi-
neral alkali well prefled, and covering the
mafs of horn filver alfo with the mineral
alkali. :

5. The native filver found near Konig/berg
contains fo much gold as to acquire a yellow
colour fromit.  °

* Bergm. Sciag. §, 154. 'f- 13 Roz. Supplent. p. 50,
% A more perfect manner of feparating it from copper
mrl be feen No. 2 I, :

& R Seecies II,
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Seecies II.
Mineralized by Sulpbur.
Vitreous Silver Ore, Glajzertz.

6. It is found either in{olid large lumps,
or inhering in quartz, {par, gypfum, gneifs,
pyrites, &c. of a lamellar, granular or capil-
lary form, orcryftalized ; it is generally of a
lead colour firft, but grows black by expo-
fure to the air, but fometimes grey or black,
- even when firft broken; its laminz are
flexible and du&il, and even malleable in
fome degree, and fo foft, that they may be
cut with a knife; its fpecific gravity is
2,200 ¥ ; it is oneof the richeft of the filver
ores. -

100 parts of it contain from 72 to 77 of
filver ; it is rarely contaminated with any
other metal befides a fmall proportion of iron,

2. It is found in Hungary near Shemmnitz,
and in Saxony near Freyburgh, particularly in
the famous mine of Himmelsfurft.

8. It is analyfed by boiling it-in moderately
dilute nitrous acid, ufing about 2§ times its
weight, until the fulphur is quite exhaufted.

# Géllert Anfongs. 234. /
Z Tha
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Tthie filvet is precipitated by marine acid, or
common falt; and eftimated as in N 4. The
Pruffian alkali will thew if any other metal
is contained in the folution; the gold, if
any, will remain undiffolved ; fixed alkalis
will precipitate any other earthy matters con~.
tained in the folution, :

9. Inthe dry way it may be reduced by
ruelting it with the blow-pipe on charcoal ;
for the fulphur is diffipated; and the filver re-
mains ; or by melting it with 3. of its weight
of filings of ironi, as the iron will take up the
fulphur and be fcorified. '

Seecies III.
Mineralized by a fmall proportion of Arfenic.

10, This ore is of a yellowilh white co«
lour, and of a ftriated texture, refembling
bifmuth, but much harder; it melts very
eafily, and if kept in fufion, it lofes its
arfenic, and the filver remains almoft intirely
pure, as it contains but very little iron ; it
contains about go per cent. of filver, and is
found near Quadanal-Canal in Spain. Mon.
Mineral. 281.

Seecies IV,

Mineralized by a large proportion of Arfenic.
11. The proportion of arfenic in this ore

* is fo great, that it would fcarce deferve to be
R 2 called
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called a filver ore, if the arfenic were not
eafily diffipated : the quintal contains but
from 4 to 6 ouncesof filver'; itis very foft,
and eafily cut, and when cut has a brilliant
metallic appearance; it confifts of conchoidal

laminz ; it is found alfo at Quadanal-Canal.
Mon, Ibid.

12. It is reduced by evaporating the
arfenic, which then leaves the filver flightly
contaminated with iron.

Species V.
Mineralized by Sulpbur and Arfenic.
Red Silver Ore, Rothgulden ertz.

13. This is a heavy, fhining fubftance,
either tranfparent or opake, moftly of a
crimfon or reddifh colour, though fometimes
grey or blackifth, but when fcraped or pow-
dered always reddifth; found cither in thape-
lefs mafles, or cryftalized in pyramids or po-
lygons, or dendritritical, or plated or radiated
incruftations, on or in matrixes of quartz,
flint, fpar, pyrites, fparry iron ore, lead ore,
pyrites, cobalt ore, jafper, barofelenite, gneifs,
&c. when radiated or ftriated, it is called
rothgulden bluth. In fire it crackles and melts
after it has acquired a red heat, with an arfe-
nical fmell ; it detonnates with nitre ; its {pe-

cific
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cific gravity is from 5,4 to §,684. Mr.
Bergman found 100 gr. of it to contain 60
of filver, 27 of arfenic, and 13 of fulphur.
2 DBergm. 303. but {fometimes it contains
even 70 per cent. of filver. The darkeft ores
are the richeft, and thefe often contain a little
iron ; the yelloweft are the pooreft; the moft
yellow does not belong to this {pecies, being
in fa& orpiment, containing 6 or 7 per cent.
of filver.

14. To analyfe this ore in the moift way,
Mzr. Bergman advifes to boil it after it is re=
duced to a very fine powder in dilute nitrous
acids, as in N 8, and to edulcorate the refi-
duum very carefully. which contains the ful-
phur and arfenic, which may be feparated by
boiling in a fufficient quantity of aqua regia :
if the fulphur ftill retains any luna cornua, it
may be {eparated by cauftic volatil alkali.

15. In the dry way it is reduced after tor-
refaltion by a mixture of iron and lead; the
iron takes up the fulphur, and the lead the
filver, which is afterwards feparated by cup-
Pellation..

Rj- SPECIES
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Srecies VI,

.Mmc’) alized by Sulpur, and a very fmall Por~
. tion of Arfenic and Iron.

Black Silver Ore. Schwartz ertz, Schwartz
gulden Silber mulm.

16. This is either of a folid and brittle con-
fiftence, which diftinguithes it from the
vitreous ore, and of a glafly appearance in
its fraéure when recent, or of a loofer texture,
and footy or deep black colour, like mofs or
thin leaves lying on the furface of other filver
ores, or of thofe of lead or cobalt, or in clays,
ponderous {par, gneifs, &c. it may contain
about 25 per cent. of filver: the former is
found in Dauphiné, Hungary, and Saxony,
and contains at moft 6o per cent. of filver.
Mon. Mineral. 302. '3 Lin. von. Gmel. 406.

Species VIL

Mznemlzzed by Arfenic, and containing alarge
Proportion of Iron.

Arfenicomartial Silver Ore, Weifs ertz, Py-
rites Argenteus of Henckel,

17. Mineralogifts do not well agree about
the ore to which this denomination belongs
I follow Mr. Monnet, who feems to have at-

tended
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tended to the divifion of ores riOR exaltly.
According to him this ore is a hard fubftance,
of a white, fthining appearance, and of a
compad, lamellar or fibrous texture; the
brighteft is the pooreft in filver; the richeft
gives only 10 per cent. the pooreft 6 or 8
ounces: 1t contains no fulphur; and hence
Mr. Monnet calls 1t a metallic regulus, not
confidering that the iron is in a calcined ftate,
which fully proves that arfenic is a true mi-
neralizer: the iron and arfenic are in various
proportions, but the arfenic always exceeds.

It is found in Saxony, the Hartz, at Qua-
danal-Canal; &c.

18. It is efflayed in the mbift way, as in
N* 4.

Srecigs VIII.

Mineralized by Arfenic m‘zd Sullpbur, with a
Jmall Proportion of Copper, and a Jfill
fmaller of Iron. '

White Silver Ore, Weifsgulden.

19. It is a heavy, foft, opake fubftance,
fine grained or fcaly, bright and fhining in
its fractures, of a whitifh, fteely or lead co-
lour, fometimes cryftalized in pyramidical or
cylindrical forms, but often in amorphous
grajns, or refembling mofs, or in the form of

R4 thin



248 Elements of Mineralogy.

“thin lamilfle i incruftating other bodies, found

in quartz, {par, fellftein, pyrites, blend, lead
ore, cobalt ore, {parry iron ore, fluors, &c.
It is very fufible; its fpecific gravity 5,000
or 5,300 ; its proportion of filver from 10
to 30 per cent, ;

20. It is found, though not commonly,
in Saxony, Hungary, the Hartz, and St. Marie
aux Mines.

21. Mr. Bergman analyfes this ore in the
following manner. Having pulverized and
weighed a certain portion of it, he attempts
its folution in about 12 times its weight of
dilute nitrous acid : the copper and filver are
diffolved, and a white refiduum remains.
The filver he precipitates, not with marine
acid, for this would unite alfo to the copper,
and with the filver form a triple falt, which
would alfo fall, but with a clean plate of
copper previoully weighed ; the filver being
in its metallic form, may immediately be
weighed, and its contents known : the cop-
per thould then be precipitated by aerated mi-
neral alkali; 194 gr. of this precipitate well
dried are equivalent to 100 of copper in its
metallic form ; but from this laft, the weight,
which the plate of COPPE: loft, muft be fub-
tracted.

22, Ihe
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22. 'The white refiduum, containing the
fulphur, arfenic and iron, is next to be ex~
amined : by boiling it in fpirit of falt, the
arfenic and iron are taken up; the arfenic is
to be precipitated by the addition of water,
and then the iron by the Pruffian alkali ; the
fulphur remains undiflolved, and may be
treated with volatil alkali to try whether it
retains any copper or horn filver. 2 Bergm,

418.
Species IX.

Mineralized by Arfenic and Sulpbur, with a
large Proportion of Copper and fome Iron.

Grey Silver Ore, Fabl erz,

23. This is a hard, grey, or dark grey fube
ftance, more orlefs brilliant, fometimes cryf-
talized, but moftly amorphous, and is, in
fa&, the grey copper ore hereafter to be
mentioned, Chap. 4. N* 26, impregnated
with filver, and varies much in its contents
from about 1 to 12 per cent. of filver, and
from 12 to 24 of copper, the remainder be-
ing fulphur and arfenic, with a little iron;
the richer it is in copper, the poorer in filver,
and reciprocally. Mr. Monnet remarks, that
wherever copper is united to arfenic, filver is
alfo found ; it is the commoneft of all the
filver ores: the grey filver ore of Dal in

Swedey
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Saweden contains alfo regulus of antimony,
and, according to Mr. Bergman, it contains

24 per cent. of copper, and §of filver; but
this belongs to the next Species.

SpeciEs X.

. Mineralized by Arfenic and Sulpbur, with Cop-
pers Iron, and Regulus of Antimony.

Brown Silver Ore, Leber erz.

24. Its colour is moftly of a reddith brown,
fometimes dark grey, fometimes it is found
cryftalized in pyramids, but moftly amor-
phous ; when fcraped it appears red; it con-
tains from 1 to § per cent. of filver; the
greateft part is copper, and the next in pro-
portion is arfenic.

It is found in Sweden, Germany and Spain.

2§. It is analyfed by boiling it in about 6
times its weight of dilute nitrous acid, which
will take up the filver and copper, and leave
the regulus of antimony and arfenic: thefe
being boiled in ftrong nitrous acid are de-
phlogifticated, and the arfenic becomes foluble
in water ; the calx of antimony remains un-
diflolved ; the fulphur may be found in a
fecond experiment, ufing aqua regia inftead

of
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of the concentrated nitrous acid; the ﬁlver
and copper are {eparated 23 in N* 21,

Seecies XI..

Mineralized by Sulpbur and Arfenic, with Iron
and Regulu: of Antimony.

Plumofe Stlver Ore, Feder ertz.

26. In point of colour this ore varies from
a dull white to grey, dark blue, brown or
black ; it is found in a capillary form, or,
like wool, fometimes loofe, atother times at~
tached, its filaments are rigid and inflexible ;
the whiter it is, the richer ; but it feldom con-
tains even 1 per cent. of filver. Itis found

in Saxony and elfewhere. Some confound it
with the foregoing.

Its analyfis may be underftood from N*
21 and 23.

Srecies XII,
Mineralized by Sulpbur and Arfenic, awith
Cobalt and Iron.
Cobaltic Silver Ore.

27. This ore is diftinguithed by rofe-co-
loured particles, of cobalt difperfed through
a dark brown, blackifh, or grey, ‘and Yome-
what fhining folid mafs. It is found in

Saxony,
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Saxony, and at Allemont in Dauphiné, and
contains abhout 40 or §o per cent. of filver,
and very little cobalt ; the arfenic is in an
acid ftate, and united to the cobalt.

28. To analyfe it, let it be diffolved in
nitrous acid ; thefilver and cobalt will be taken
up, and moft of the iron will remain cal-
cined, together with the arfenic; the filver
may be precipitated by the marine acid, and
the cobalt by an aerated fixed alkali, and its
weight determined, as will be fhewn in
Chap. 13.

Seecies XIII.

Mineralized by Sulpbur, with Regulus of An-
timony and Barytes.

Butter-milk Ore.

29. It appears in the form of thin pellicles,
on granular fpar.

Seecies XIV.

Combuflile Silver Ore.

30. This is black and brittle, and leaves
about 6 per cent of filver in its athes, it is a
coal in which filver is found. The filver is
extracted as ufual by nitrous acid.

Species XV.
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Species XV.

Mineralized by the Vitriohic aid Marine Acids,
awith a little Iron, and fometimes with a
mixture of the Vitreous Ore.

Corneous Sitver Ore, Horn ertz.

31. This fcarce and valuable ore is of a
white, grey, pearly, or yellow, green, brown,
purple, or black colour, frequently cryftalized
in a cubic form, fometimes refembling an
Earth, eafily fufible without any {moke.
The black fort is friable, and eafily pulve~
rifed, but the other fort is in fome degree
malleable, may be cut with a knife, and takes
a fort of polith when rubbed. The vitreouys
ore mixed with the black, is foluble in nitrous
acid, and may by that means be feparated,
the faline ores being infoluble in that acid;
if pure from iron, thefe ores thould contain
~o per cent of filver at leaft, but they moftly
contain fome portion of iron, of which fome
is even united to the marine acid according to
Monnet. It is found in Saxony, Bobemia, St.
Marie aux Mines, Siberiay, and Peru, It was
firft eflayed by Mr. Wolfe, Pbil. Trans. 1776,
and afterwards, though lefs exactly, by M.
Monnet, in 1777, fee 9 Mem. Etr. p. 717.

32. Mr,
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32. Mr. Bergman gives the following iioft
ingenious method of analyfing thefe ores in
the moift way.

1> He digefts this compound ore in the
marine acid for 24 hours, by which means
the vitriol of filver is decompofed, and the
whole is converted into horn filver. He
then judges of the quantity of the vitriol of
filver, by the quantity of vitriolic acid let loofe
in the liquor, and to . find how much this is,
he decants the clear liquor, and drops into
it a folution of nitrous barcfelenite, which is
immediately decompofed by the vitriolic acid,
and forms true vitriolic barofelenite, of which
100 grains contain 1§ of dephlegmated
vitriolic acid, and fo in proportion. Now
100 grains of vitriol of filver, contain 25,37
of the fame dephlegmated acid, {o that 235,37
grains of this acid, indicate 100" of vitriol of
filver, and fo in proportion, and thusthe quan-
tity of filver in the vitriol of filver is alfo
found, as 100 grains of it contain 74,62 of
filver,* and the proportion of vitrol of filver
being known, that of horn filver of courfe,
is known; but if the ore be of the black
‘kind, after the whole is turned into horn
filver, it thould be digefted in cauftic volatil

* According to Mr. Bergman, 100 parts of vitriol of filver,
contain but 68,75 of filver.

alkali,
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alkali, which will take up the horn filver,
and leave the vitreous ore. The iron, if
any, fhould be precipitated from the firft
folution, by the Pruffian alkali, after the pre-
cipitation of the barofelenite,

Uncertain Mineralizations.

Seecies XVI.
Goofe-dung Ore.

33. This is of a greenifh colour, mixed
with yellow and red; it is faid to contain
about 6 per cent of filver. Some think it a
mixture of red filver ore, and calx of nickel.

Sercies: XVII.

 Foliaceous Silver Ore. Silberartiges, Berg
zunder, Blatter erz. :

34. Its colour is mortdoré. It is thought by
fome to be native filver, by others a mixture
of galena, ochre, and filver, it is found in
mountain cork, it is fo light, that it {wims on
water. It contains but one ounce of filver
per quintal. See Lebman's Experiments,
Mem. Berl. 1758.

Sercies XVIIL
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Seecies XVIII.
Mineralized by Sulpbur, Arfenic and Bifinuth,

35. Such ores have been talked of, but
their exiftence has not as yet been proved.

36. Silver has alfobeen found in the fulphus=
rated ore of zinc called pech blend, and in that
of lead called galena, particularly the lattet;
alfo in the copper pyrites, but in {mall quan<
tity, as fhall be mentioned in their propet
places.

4%. If an ore yields § per cent of filver, it
is generally worth extralting.

€H AP IV

Copper.

1. Tts colour is pale red as is well knownl.
Its fpecific gravity from 8,7 to 9,300, de-
pending not only on its .purity, but alfo on
its condenfation, by hammering, It is foluble
not only in ac1ds, but alfo in alkalis and neu-
tral falts. It is precipitable from moft acids,
in its metallic form, by a clean plate of
iron, and moft of its acid folutions are con-
vertible into a deep blue, by volatil alkalis,
‘Thefe charatters are fufficient to diftin-
guifh it. ‘

SpECIES, I,
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Species I..

Native,

4. Native copper, that is copper in a more
or lefs malleable ftate, and either of ‘its own
peculiar, or.of a grey or blackith colour, has
been found either in grains, or in large thape-
le(s folid lumps, or in a foliated, capillary,
arborefcent form, or cryftalized in quadran-
gular pyramids, in or on clay, thiftus, quartz,
fluors, zeolytes, &c. in Siberia, Sweden, Ger~
many, Hungary, Tranfylvania, &ec.

3. It undoubtedly has fometimes been pro=-
duced from preeipitation by iron from wa-
ters in which it was held in folution, and this
is the pureft fort, but in many cafes it could
not have been produced in that mannery and
then this fort is never very pure, but mixed
either with gold, filver, or iron, or with ful-
phurs this laft combination forms what is
called black copper.

4. All thefe impurities are difcoverable by
folution, in nitrous acid ; the gold remains
undiffolved in the form of a black powder,
foluble in aquaregia; the filver may be pre- .
cipitated by the marine acid, or flill better by

a clean pohfhed plate of copper, the iron is
S feparated
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feparated by boiling the wholeas it is dephlo=
gifticated, and rendered thereby infoluble:

Mineralized.

§- We may obferve in general, that all cop-
per ores after roafting, communicate a blue
colour to volatil alkali, on digefting them in it.
Before roafting, it is poffible that arfenic may
prevent that effe@®, or even fulphur, if in
{ufficient quantity.

Srecies 11,
Mineralized by the Aerial Acid.

Calciform Ores.

6. Of thefe there are three varieties, the
red, the green, and the blue, all are foluble
in acids, and blacken in a moderate heat.

I. VArIETY.

Red, Minera cupri calciformis Rubra, Minera
bepatica, Leberertz.

7. We fometimes meet with this ore in a
loofe form, then called copper ochre, but
generally it is moderately hard, yet brittle,
fometimes cryftalized and tranfparent, either
in a capillary form, or in cubes, prifms, or

' pyramids,
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i)'yfarhias : it is found in England, Scotland,
Germany, &c. it effervefces with acids: ;

8. Actording to Mr. Fontana, 11 Roz. 5114
100 parts of it contdin 73 of copper; 26 of
xed air, and 1 of water. Mr. Bergman al{o
Found it to contain fixed air, 2 Bergm. 430+
The brown, or hepatic ofe, contains a vari=
able proportion of iron or pyrites, and fome-
times fulphurated copper, and hence affords,
from 20 to 5o per cent.of copper. It 18
often iridefcert;

I1. VARIETY: :
Green, Malachite, Mountain Greet.

g. Malachite has the appearance of green
jafper, but is not quite fo hard, fer it does not
ftrike fire with fteel ; it is either of a ra=-
diated or equable texture, generally of an
oval form, and the fize of an egg, but fome-
times it forms capillary filaments. Its fpe=
cific gravity, according to Mufchenbroeck, is
from 3,5 to 3;094; it is fometimes mixed
with calcareous Earth and gypfum. It is
found in Norway, Siberia, &c. '

_to. According to Mr. Fontana, 100 Parts of
the pureft fort, contain %5 of copper, and
25 of aerial acid and water.

S 3 11, Mountain



260 Elements of Mz’rtera/ogy

11. Mountain Green, is generally found in
a loofe and friable flate, rarely cryftalized and
indurated, often mixed with calcareous Earth
and iron, and fome arfenic. 100 Parts of the
pureft contain 42 of copper, 22 of aerial acid,
and 6 of water.

I VarieTy.
Mountain Blue, Chryfocolla of fome.

12. This alfo moft frequently appears in
a loofe form, but fometimes indurated and
even cryftalized, but it is then mixed with
quartz. 100 parts of it contain about 69 of
copper, 29 of "aerial acid, and 2 of water.
Mr. Morvean, in the Memoirs of Dijon, for
1782, has thewn, that the calces of copper
are determined rather to a blue than a green
colour, by ‘a greater proportion of phlogifton.

13. They are analyfed in the moift way by
folution in acids, and precipitation by the
mineral aerated alkali, if they be pure, or by
the Pruffan alkali, if they contain earths.
194 grains of the precipitate formed by the
mineral alkali are equivalent to 100 of cop-
per in its metallic ftate : fo alfo are 350 gr.
of the precipitate formed by the Prufan
alkali, as Mr. Bergman has determined:
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