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PREF ACE

N UMEROUS and rapid as have been the.
improvements made ih the branches of
patural knowledge chiefly cultivated in
Franice and England fince the year 184
(that in which the firft edition of thefe
Elements has appeared), thofe that have

" fallen to the fhare of Mineralogy, the branc:

with us leaft attended to, have equalled and
kept pace with them. In the preceding de-
cennlal period, from 1774 to 1734, Mine-
falogy may be faid to have for the firft time
affumed its rank among the fciences, its
fimpleft elements having been for the moft

part difcovered, and eftablithed within that -

period, its leading diftin@ions afcertained,
and the great art of refolving the moft
tomplex into the fimpleft fubftances not
barely improved, but in a manner created.
e fucceeding period, from 1784 to the
“Wagar, our knowledge refpeting.each,

! ag of
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of thefe obje&s has been ftill farther ex~
tended ; precife lines of difcrimination have
been traced even in the minuter {ub-divi-
fions of the {fcience; the grof$ indications
of the unaflifted fenfes, freed from their at-
tendant fallacies, have been preffed into its
fervice ; the more refined chemical tefts ftill
farther perfeGted have been rendered more
conclufive ; many new fpecies brovght to
light ; the catalogue of the elementary fub-
ftances nearly completed ; and the great
art of awvalyfis, extended far beyond its for-
mer limies, now nearly reaches the precifion
oi an algebraic formula.

Ihvmo thus fummarily marked the pro-
grefs of the art, I thould confider it as an
'Cc of injultice to fupprefs the illuftrious

ames to whom we are indebted for thefe
.‘cqnircments, if in the former period a

Scheele and a Bergman challenged our gra-
titude and admiration, in the prefent, thefe
fentiments are juflly due to a Klaproth and
a Werner ; to the former we owe the moft
accurate, {ubtle, and refined analyfes; to
the latter, the fele&tion, depuration, and
judicious application of the external charac-
ters of foflils ; the former detes the inter-
nal pliuciplc.a, the latter depilts the fub-
flances to which thoefe principles belong ;
if the refearches of the former have in ma-
ny cafes led him to the difcovery of new
and uniufpeded elements, tholg@lithe latter,
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by a happy comparrfon of the habitudes of
adjacent foflils, have led him to the true’
defignation of their origin; by the joint .
efforts of both, as far as thefe inveftigatiuns
have hitherto reached not only the nature
and properties of minerals fingly taken, but
alfo their relations, connections, and depen-
dencies on each other, have received the ful-
left and moft fatisfalory illuftration,

If from the profpet .of thefe improve-
ments we now turn our attention to the caufes
of this unexampled progrefs, we may eafily
deduce them from the evident change, I may
almoft fay revolution, that has taken place
in the public mind within thefe laft ten
years. Nations in the full enjoyment of the
moft confiderable natural advantages, extent
of territory, fertility of foil, benignity of cli-
mate, have beheld within that thort period,
with mixed fentiments of aftonithment, en-
vy, and regret, that fuperiority of opulence,
refources, and power, confesred by an un-
remitted and fuccefsful application of the
mathematical and phyfical {ciences on king-
doms to whom nature had in every refpec¥
been much lefs liberal ; they obferved the
connexion of Mmcralogy in particular, not
only with fubterraneous fubftances to which'
it was long erroneoufly fuppofed exclufively
coufined ; but with all the inorganic mattee
that forms the earth’s furface, .and, confe-
ly, with Agriculture, Mcdicine, and
a4 the
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the raw materials, or neceffary inftruments.
of all manufattures that fupply either the
neceflaries, comforts, or luxuries of human
life ; in confequence of thefe. obfervations,
all the European nations zealouﬂy concusred
in paying a fuller attention to its cultiva-
tion * ; many have been immediately re-
warded by the difcovery of fubftances within
their own territories, before imported with
great difficulty and expence from other
countries 4, mineralogical voyages were eve-
ty where undertaken, mineralogical collec-
tions, if not firft formed, bécame more nu-
merous, and far more fcnennﬁcally arranged;
treatifes on this obje& have appeared in all
languages ; Germany, in every inftance,
outpaflcd even its former exertions, and fliil
contmues to uphold its antient {uperiority ;
there a mineralogical fociety has been for-
med, whofe branches extend to all parts of
the globe, and of whofe tranfactions fome
volumes have already appeared; fimilar,
though lefs extenfive, affociations have taken
place in other countries ; eminence in this
{cience has at once been rewarded and mul-
tiplied by public efteem, civil honours, and
emoluments; and thus every motive to hu-
man induftry happily applied.
It will, 1 fuppole, be rcadily granted, that
the mulnfanous ftock of information, thus

* Portugal excepted.
+ Aas cobalt, coal, fuller’s ¢arth, tarras, &c..

prot
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promifcuoufly accumulated in feveral king-~
doms, conveyed in various languages, and
not always prefented in the moft intelligible
manner, could not eafily be colle@ed, digef=
ted, and arranged, or in many cafes readily
underftood ; fuch, indeed, were the diffj-
~culties attendant on fuch an undertaking,
that, were I not encouraged by an event as
favourable as unexpeéted, 1 thould defpair of
attempting it with any. profpe& of fuccefs;
the event I allude to is the acquifition of the*
Lefkean colle&tion of foffils, the moft per-
fe&@ monument of mineralogical ability now
extant ; that the poflcflion of this cabinet

" thould efcape the vigilance of the moft learn-
ed nations and fall to the lot “of Ireland,
hitherto fo inattentive to matters of this
nature, was little to be expe&ted ; through
the a&ive zeal, however, of two of its moft
enlightened patriots *, and the influence fe-
cured to them by former fervices of the moft
effential nature, the fums requifite for its
purchafe, and for building a repofitory to
teceive it, were obtained ; hitherto its trea-
fures have been unveiled only to my eyes ;
the time, however, approaches in which it
will be laid open to the infpetion of the
curious, and thence we may date the diffu-
fion of exa@® mincralogical knowledge, not

M this, but perhaps in the neighbouring

““sn. John Forfter, Speaker of the Houfe of
“tRight Hon. Wilkam Burton Cunningham.
caquntries,



( x)
countries, I fay exa&, for among feveral
intelligent foreigners who have lately paffed
1oto this kingdom, to whom I exhibited a
few {_ecimens of various foflils, I met none,
except thofe of the Wernerian fchool, who
could truly diftinguith them.

From the inipetion of this . cabinet, the
ufe I was permitted to make of its {pecimens, -
and the well-digefted catalogue annexed to
it, I derived numerous advantages, being
enabled to re&ify falfe defcriptions, deter-
mine the ambiguous, enlarge the defetive,
difcriminate or appropriate, as the cafe might
be, fubftances to which ecither the fame or
different denominations had commonly here-
tofore been erroneoufly applied, and even to
add new defcriptions, fuggeft new diftinc-
tions, and fupply additional chara@ers or
tefts of fubftunces nearly bordering on each:
other : for this purpofe 1 fcrupuloufly exa-
mined the fpecific gravities of moft of the
fubftances mentioned in the following work,
as well as their fufibility in various degrees
of heat by the help of Mr. Wedgewood’s
pyrometer; and, to extract from thete all the
hght they were capable ot alfording, 1 made
many new expsriments on the futibility of
various combinations of the fimple earths,.
to the advantage as I expe& of the arts of
pottery and vitrification.

The reader will probably be
kunow on what grounds the autt
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Lefkean cabinet refts, on which I {o much
rely ; thefe I the more readily undertake to
explain, as they lead me to a fummary
defcription of the various parts of which it
confifts, and the marks by which they are
diftinguithed in the quotations in which I
refer to them.

Previous to the year 1780, Mineralogy,
though tolerably underftood by many as an
art, could fcarce be deemed a fcience, being,
for want of precife definitions of its objedts,
incapable of communication: the fame fub-
ftance, from fome {light variation of appear-

. ance, was often denoted by different names,
and different fubftances by the fame name;
its defcriptive language, was, for the moft
part, arbitrary, vague, and ambiguous, each
author ufing that which feemed to him beft
to anfwer his purpofe; to obviate the con-
fufion thence enfuing, chemical tefts were
applied ; but even thefe were found in many
cales infufficient, unlefs the fubftances ex-
pofcd to them were thoroughly analyzed ;
a work of great difficulty, involving an in-
tolerable length of time, and, when execu-
ted, demonftrative only of the individual
fubftance to which it was applied. When
any new fpecimen occurred, it might ftill

queftioncd whether it was or was not of

e nature as that already analyzed;

uft then have been had to defcrip-
the fame inconveniences re-
curred,
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curred. After many ineffeGual attempts 5
obviate thefe difficulties, by Linnzusy
Peithner, and others, defcriptive language
was at laft reduced to as much precifion as
it was capable of receiving by Mr. Wer-
ner in 1774, and by the union of external
charalters thus defcribed, with the refults of
chemical analyfes, the denorimnations of moft
of the earths and ftony fubftances then
kuown, were finally fettled by the fame il-
luftrious author in his Notes on Cronftedt,
publithed in.1780.

All the mincralogical colle@ions, theres
fore, formsd tefore that vear, or even fincey
1f arranged on other principles, are neceffa-
rily in many refpe&ts defe@ive and erro-
neous.

Of the many excellent difciples formed
by Mr. Werner, Lefke, the framer of the
prefent colle&ion, was cne of the earlieft
and moft emiuent ; upon Werner’s princi-
ples, and with his affiftance, it was arranged
Letween the years 1782 and 1587, Upom
the deceafe of Mr. Lefke, it was revifed,
corre€ted, and enlarged, by Nr. Karften, alfo
adilciple ot Mr. Werner’s, and, next to him,
perhaps the moft acuie and judicious mine-

ralogift now cxifting ; to him we owe the
catalogue that saccompaniss the cabinet, and
which, like this, 1s divided into five parts;
the firft, deftined to convey the ledge
of the deferiptive language, by to




4

A

( xii )

the fenfes the chara@ers defcribed, is called
the charaéieriffic part, and is marked K ; it
confifts of 585 fpecimens,  The fecond part
contains the fyffematic or ory&ognotftic col-
le&ion, as it 1s called, and thence marked O;

in this, the fimpler foflils are diﬁinguiﬂ)ed
under their Genera and Species, according
to the method then followed by Mr, Wer-
ner ; it exhibits 3268 fpecimens. The third

_part is called geognofiic or geological, and

thence is marked G, prefenting the fub-
ftances found in primeval, ﬁratiﬁed, alu-
vial and volcanic mountains, aud countain-
ing perhaps the completeft collection of pe-

tnfaltions now extant ; it confifts of 1100

fpecnmens The fourth is deftined to pre-
fent fpecimens of the foffils found in diffe-
sent parts of the globe, proceeding, in an
orderly feries, from America to Afia, Eu-
rope, and Africa, and hence marked S; this,
though it prefents 1909 fpec:mens, is necef-
farily the moft defcctive, being in reality
the bare outline of an immenfe plan, which
can be completed only by naiional opu-
lence, when all parts ot the globe have
been thoroughly explored, and Mineralogy
extended to the utmoft limits of ideal per=.
feCtion ; yet, imperfeét as it is, it may be,
to pcrﬁms who have already made fome
efs in mineralogical knowledge,- by
‘moft m&ruéhve, as it dlfC0vers an

*cty of fubftances of the fame

. deno-
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denomination, fo multifatioufly difguifed
that it required all the fagacity of a Kar-
ften to elucidate and diftinguith them : this
part is particularly rich in German foffils,
more efpecially the Saxon, with the re-
ferences to the accounts of Charpenticr, and
Lefke’s mineralogical travels, in which they
are more minutely defcribed ; here alfo we
meet thofe fu/pscious foflils found in the dio-
cefe of Fulda, and on the borders of the
Rhine, which many have fuppofed to be
volcanic, with references to Voight, who
has defcribed them under names alluding to
this origin.  The fifth is called the wcomo-
mical colle&ion, being formed of 474 fpeci-
mens of the foffils ufed in various arts and
manufactures, as artchite@ure, {culpture,
agriculture, jewellery, colouring, dying,
cloathing, pottery, glazing, enamelling,
polifhing of metals, furnace building, me-
dicine, mctallurgy, &c.

The whole cabinet contains 4331 fpeci-
mens, and as (except that of the mineralo-
gical fchool at Fribourg, and that of Mr.,
Pabft Von Ohain) it is the only one that
contains {pecimens of almoft every known
fpecies, arranged on fixed principles, and,
-at leafl for the moit part truly denomina-
ted, its value may thence be eftimated.
That of Mr. Pab{t contains ouly pe-
cunens. ‘
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Complete as this colleCtion may appear,
in comparlfon with all others hitherto for-
med, it neceffarily partakes of the imper-
fe& ftate of the fcience itfelf; and being;
‘the work of an individual, far removed
from opulence, and fome years dead, it is
-defe&tive with refpet to fome fubftances
lately difcovered, and alfo in Englifh, alpine,
‘and volcanic fpecnmens ; of thefe laft, how-
ever, at lealt of thofe of Vefuvxus, the
Royal Irith Academy poflefles a very ample
and well-digefted feries through the bounty
-of the Reverend Mr. Graydon, not bought
up from ignorant’' of fwindling dealers at
Naples, but painfully colle¢ted by himfelf
on that mountain, and, the neighbouring
territory ; his uncommon fagacity in tracing
appearances to their true caufes, and the
knowledge he acquired through a careful
attention to local circumftances, have ena-
bled hirn to deduce the intricate filiation
and conuc&ion of thefe produions with
all the fatisfa&ion and certainty that the

nature of the fubjet can admit.
 The prefent edition of thefe Elements of
Mineralogy being grounded on a foundation
fo very different from the former, necef-
fanily aflumes a very different form, being
Much more copious, and, as 1 hope, infi-
=+ more perte&. The external charac-
{tallization excepted) are enume-
‘efcribed with very little varia-

tion
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tion from Mr. Werner’s tract on that fub-
Je&t s fome new Genera, and many new
Species, aré introduced, the analylis by
different perfons annexed. Not flavifhly
addi&ted to any {yftem, I have taken thé
liberty, when I thought it neceflary, of
framing new diftis&ions, and even of in-
troducing a new clafs ;, I have alfo added
the defcnptlou of fome Irith foffils, which
-appeared not to have been known in other
countries. Volcanic produions, that in
the former edition were but {lightly men-
tioned, will here be found minutely confi-
dered, and the origin of bafalt fully dif&
cufled. T have alfo treated of the analyfis
of Earths and Stones much more at large
than before, and impartially examined thofe
already made; in a word, 1 hope 1 have
faithfully rcprcfentcd in this volume the
prefent ftate of the {cience, as far as Earths
and Stones are concerned. The fecond part,
which treats of faline, inflammable, and
metallic fubftances, is in {ome forwardnefs,
and will, I expe&, be ready. for publication
in a twelvemonth,

Dublin, :}’an. Iy 1795,
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ERRAT A

# % The Reader’s Indulgence is tequened for the following
F.rrata, occafioned by the Author’s Abfence from London.

Page L'ne

30
9
91
93
.
96

il.

203

20,

ib.
209
a10

ib.
211
a1g
210

18 for Deritic r. Dendritics .

3 from bettom, for remains hot 7. remains red hot.

4 for Erlefenficin v. Erbfenflein.

9 for Tranfparency 3,4 7. Tmfpamey 3.4
10 take out the comma after
30 for Wettering r. Withering.
1t for which , this.
21 for Lodir, Ludi,
22 for Helmontii r. Helmontii. .
13 for l,z 7. 1.2,

2 for but contains r. but often eonumn

1 for 1,0 1,§r. 1.0 1.5, | .
11 for 3,2 7. 3.2 (R
13 Jor 21,0 r. 2.1.0. H
11 for Moulders r. Moulder.
12 for Effervefces r. Efferveice.

9 Jfor each r.an. 2
26 rake et or.
-ll.jorandbroadfohatedr.andthbmdfohnd. »
13 for and r. or,
27 for Phofpholite r. Phofphorite.
ult. for phlolite 7. phorite.

2 for dentritical r. dendritical. Mt
22 for cuniform r. cuneiform.

/! but oney for 1,2 1. Ta2.

t. for 31,250 7. 1.2.0¢

S for 333 7. 340
ib. for 1y2 1. 1.2.
ib. for 2,3,v r. 2.3.1.

8 inflead of the comma after furfaces put e fnlnln.
lap but oney for 3,4 1. 3.4
18 for 3,4 7. 3.4

1 for But is r. Bot it is,

4 from bottum, after cffervefce add a cowoma.

9 from bortom, for made vifible r. made more vifible,
20 for dentritical r. dendritical.
— dele Struvian Earth entirely, it baving been added by miflake} it ls

only a variety of Clay Slate.

10 after earth, add it is pliinly only a variety of flate clay,

6 for ftreight r. ftraight.
22 for 25 1. 25,
2 :jzgfwf 157° addat.
18 after ly add a comma, and take out the one after cryQallized.
20 for 3y4,2 7. 3420
18 for had porcelain ». had a porcelain.

7 from bttem, inflead of a ccmma after Laminz put a fomicolon.
g Jor Verletri r. Veletri.

Tage
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212
ib.
227
ib.
2%
232
23
23
239
ib.
243
246
247
248
260
352
353
ib.
ib.
256
263
264
267
270
274
281
288
289
ib.
ib.

290
291
291
293

ib.
294

10,

299

o4
"y
208

23
"
337
338
342
350
353

354
ib,

12 add a comma after leaft.
20 for feuilletées r. feutieée,
23 for through'Rt ». thrdugh it t.
laft but oney for 3,3 re 2.3,
6 for and r. of\
19 inflead of the comma after it put a femicolon.
§ from bottom, for 0,1 r. O.1.
3 from bottum, for Pierre Rafoir r. Pierre de Rafoir,
2 for oyt 7. 0.1.
16 for as hones r. for hones.
22 for corne- r.carne-.
4 odd a comma after fo.
23 for 3,42 7. 3.4 24
3 from bottom, for 2,3,4 r.3.3.4»
4 from bottom, for 3,4 7. 3.4
3 from bottom, for 3,4 1. 3.4
9 for 3:4,2.  Caufes fingle r. 3.4.3. Caufes a fingley
2 for Gyrafale r. Gyrafole.
7fr 347 3.4 \
14 for 34 7 3.4 .
9 takeout the word Topaz.
g from bottom, for has r. have.
6 for not different . not a different. '
1 for bafalt r. bafaltes.
8 after per ct. add of *calx.
I for 10,9 1. 10.9.
23 for &c. Lilalite s. Lilalite, &e.
19 for ftriar. ftrize.
take out Edler in the running title.
14 for Opal Edler, Gelber, . Opal, Edler, and Gelber._

18 for when placed between the eye r. when the oye is placed bee

twegn it.
19 for decompofed r. often found decompofed.
34 take out the comma after lour, and put one after heated,
8 after Luftre put a comma.
9 take out the comma after fcarcely.
wit. take out of.
1 take out the comma after Mayer.
12 take out the commas after water and matter,
22 add In at the begining.
7 take out the before intermediate.
13 for partly a yellowifh r. partly yellowith,
laft but one, for colour bluifh . colour is bluifh.
17 take out the comma after tranfparency.
10 take out the comma after brownith.
4 for them r. it.
19 for confiderably r. confiderable.
6 for Ferez r. Forez.
12 take out the comma after leatt, and put one after generals
17 for by r. o} and put a comma after writers. .
8 for Mem. 1773 r. Mem. Par. 1773.
9 for ferpentines r, ferpentins,
6 for Purphyry . Porphyr.
4 for ftone r. fort.
19 fake eut the at the beginning.
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369
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71
385
ib.
337
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390
421
43
415
418
419
410
| 422
423
ib,

428
ib.

433
437
439
“42
ib.
-6
¢48
ib.
449
450
453
455
3
is.
470
ib.
475
476
477
"0,
484
. 488
w.
459
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491
495
0.

6

ib.

( xxxi ) /

Page Line

17 for Tranfparency 1 1,5 r. Tranfparency 1. 1,2.
17 for before. Brugman r, before, Bragman.
18 for 93.  As 1. 93, as; and inflead of 1he comma after sir pwt afo-
micolon.
18 for Fluke r, Flube,
4 for Draev. Druc. .
4 for the union of earths r. the mere reunioa of different ecarthe,
24 Jor disjunctive r. dijunfive, _ .
8 for Argiilite r, Arg.ilites. |
18 for Argulite r, Argiltites. .
2 for penctrates, as 7. pcnetratesit. As..
20 for charafler ». charudlers. :
15 for 2813 7. 2,813.
§ for Its r.their 5 and take out its before tranfparensy,
18 for Neptumin r. Neptunian.
21 for mixture r. moifture.
2 from bottam, after granite put a femicolon,
24 for butr. hot. .
22 after fulphur put a comma.
6 take out the comma after fhorl.
3 jfor the r.though.
slt. for Lipardir. Lipari. ‘
3 for The r Though,
5 inflead cf the full puint after ofigin put a comma,
3 from bottom, talc out the comma after Gerhard,
17 for bafalis r, bafaltes,
27 foreither r. neither. _
6 for are r. were.
15 Jor contained r. contain.
3 from bottom, for Velcanos r. Volcans.
3 for Fonda r. Fonds,
13 for refolugion r. revolution.
§ from bottum, for thiaery r. thivery.
22 ‘inflead of the femicolon after volcanic put a coswna.
28 for from r, form. . .
17 for bafalts r. bafaltes,
5 for charred r. cleared.
19 for heated r. treated.
4 take wut 44. R .
§ add 44. at the beginning: )
12 for the fpirit of r.Ypirit of.
10 for ftones I am r. ftones of this fort I am.
20 for lead {or r. lead equal (or.
s from buttom, for fell r. fall
10 for feparated r. faturated.
6 for the 7. to. ,
8 fer than the . than in the. V-
1 take out with. *
15 after yet add before. ’
20 for part of its r. part of it of us.
15 for folution r. folutions.  ~
10 take out the femicolon after remainder,
18 inflead of the comma after neceflary put & fodeohn.
11 for bave been 7. have thonce besa.

/

ELEMENTS






ELEMENTS

MINERALOGY.

INERALOGY, asdiftin& from Natural
Hiflory, is the art of diftinguithing mine.

ral {fubftances from each other.
All bodies found in or on the earth, and not
of vegctable or animal origin, are called Minerals,
The whole coniplex fyftem of minerals, called
the Mineral Kingdom, is ufnally divided into four
parts: 1. Earths and Stones. 2. Salts. 3. In-
flammables. 4. Metallic Subftances. Of each -
of which I fhall treat in the fame order.



2 Elements of Mineralogy.

PART L

Of Earths and Stones.

THE term earth denotes a taftelefs, inodorous,
dry, brittle, uninflammable, fubitance whofe
fpecific gravity does not cxceed 4,9, and gives
no tinge to borax in fufion. Yer quicklime is
ufually called an eartis, though it has a pungent
tafte, and is very percepuibiy foluble in water,
and fome forts lately difcovered in very confide-
rable proportion: fo alfo 1s Gyp/um, which is
alfo in fome degree foluble in water, and even
contzins a faline principle : perhaps, in ftritnefs,
there 1s no earth which is not in fome degree
foluble, However, fince a line muft be drawn
between falts and earths, I think it fhould begin
where folution is fcarcely perceptible ; falts ter-
minating, and earths, in firitoels, commencing,
where the weight of water requifite for the folu-
tion exceeds that of the folvend 1000 times.
But, not to depart too widely from the commonly
reccived import of words that are in conftant ufe,
fubftances that require 100 times their weight of
water to diflolve them, and have the other fen-
fible appearances of earths, may be fo fiyled in
a loofe and popular fenfe.

Stones differ from earths principally in cohefion
and hardnefs, and therefore are included under
the fame gencral name: yet diamond is alfo
called a flone, though it probably contains no
carth of any kind.

Moft

pr .




Elements of Mineralogy, ‘3

Moft earths are foluble in fome acid or other,
and many in all acids; the Pruffian alkali
can precipitate none of them from thefe folu-
tions; whereas, it precnpltates all meuallic fub-
ftances from their acid folvents #*. [ his torms a
diftin& line of feparation between carths and
metaliic fubftances. The exception, formerly
made in favour of barytic earth, is now found to
have arifen from a miftake.

* Except Platina,

Ba CHAP.




4 Oj Simple Earths, T

CHAP I

Of Simple Earths, their Number, and Charatiers.

SIMPLE earths are thofe which are incapable
of being converted or analyzed by any means
hitherto known, either into each other, or into
any other fubftance.

Of thefe we have nine; the Calcareous, the
Barytic, the Magnefian or Muriatic, the Argilla-
ceous, the Siliceous, the Scottifb or Stronthian,
the Fargonic, the Sydneian, and the Adamantine.

Of thefe, the five firft are by far the moft
general, moft of the earths and flones hitherto
examined being refolvable into them. Next to
thefe the Scottifh is, I believe, moft common ;
though, from its refemblance to the calcareous,
it has probably been often overlooked. The
+ three laft have very rarely, and the Sydneian
indeed has only once, been met with.

White is the natural colour of all earths; the
other colours which are found in them proceed
from inflammable or metallic fubftances.

Of Calcareous Eartb,

flcareous earth, in its commoneft ftate, is
tone, or fpar ; but in this ftate it is

vith a peculiar ac ellible by heat,

sher ¢rial form, and

hence
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hence called aérial acid, or-fixed air, from its
having exifted in a fixed ftate before its expulfion,
When this acid is expelled, the earth, uncom-
* bined with any other fubftance, is then called
lkime, or common or calcareous lime, to diftinguith
it from other earths, which alfo form limes .
when free from all combinations, viz. the Barytic
and Scottifh earths.

Lime, fimply fo called, or calcareous or eom-
mon lime, when unmixed with any other fub-
ftance, is perfetly white, and, if in luntps, mo-
derately hard and brittle, its fpecific gravity 2,3.

It has a hot burning tafte, corrodes animal,
and even vegetable, fubftances in fome degree.

When in lumps it heats and burfts by the
affufion of water.

In the temperature of 60° it requires between
6 and 700 times its weight of water to diffolve
it, but in a boiling heat about } lefs ; but moft
of this excefs falls as the water cools, fo that the
ftrongeft lime-water contains no more than about
one grain per ounce troy : it never cryftallizes
while pure.

It is combinable with all acids, particularly
with the nitrous and marine: 100 parts ftandard
nitrous acid take up, when faturated in the tem-
perature of 60°, 38,68 of lime; and .100 parts
lime require for their folution 258,5 of ftandard
nitrous acid : 100 parts ftandard marine acid are
faturated by 95,49 of lime; and 100 parts lime
require for their folution 104,72 of ftandard
marine acid in the temperature of 60°.

Thefe folutions are with difficulty brought
to cryftallize ; the vitriolic acid fnatches the lime
from both of them, and with it forms felenite
or gypfum; which, if the folution be faturated,

' B3 and




6 Of Simple Eartbs.

and not very dilute, precipitates, or may be made
to do fo, by evaporation, or the addition of {pirit
of wine.

Nitrous fclemte, heated to rednefs, eafily
parts with its acid, particolaly in open veflels
but marine flemtc obftinarely retains it in the
fame circumftances. both fcleuites have a bitter
tafte.

Pure lime, except placed on clay, is infufible
not only by the greateft heat of our furnaces,
but alfo by that ot the focus of a burning glafs,
or the flill greater given out by the ation of
pure air on burning charcoal, as Mr. Lavoifier
has (hewn.

There are three fluxes ufually applled to pro-
cure the tuiion of carths, namely fixed alkalis
(generally the marine), borax, and microcofinic

cal-
mic
and
air)

rely

ime
not
100°
and
uch
efs,
iter,
€x-
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Barytic, or Ponderous Earth.

This earth, when free from all combination
(a ftate in which nature never preients it), forms
alfo a lime with many of the properties of
common lime, but differs from it bv many others.
It is foluble in water; but, m rhe temper:ture
of 6c°, it requires, according to Bergman, goo
times its weight of that folvent to hold it in
folurion,

This lime is foluble in the nitrous and marine
acids, though much more difficultly than com-
mon lime; but with thefe acids it cryftallizes,
and the cryfials are not deliquefcent as thofe
afforded by common lime are.

Thefe folutions are precipitated by the vitriclic
acid as thole ot common lime; but the felcnite,
of which common lime is the bafis, is folubic in
about 450 or 502 tiwes its weight or water;
whereas that svhich kas barytic lime for its bafis
is mfoiuble in lefs than 40000 times its weight
of water.

It barytic lime-water be added to a folution of
tarrar virriolate, or Glauber’s falt, it feizes the
acid of tneic fults, and torms a precipitate; it
alfo precipirates the folutions of nicrated and
muriated {tronthizn,

The ufual fluxes affect it as they do calcarcous
earth.

Magnefia, or Muriatic Earth.

Various clays, ftones, and falts, particularly
Epfom falt, contain this earth ; but uncombined,
B 4 or
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or combined fimply with fixed air, unmixed, it
fcarcely ever occurs; when pure, it is perfeétly
whire : irs {pearfic gravity is about 2,3.

It requires about 7900 times its weight of
waier to aiffolve it in the temperature of 60°.

I: is cowbinable with all acids; with the
pirrous and :narine it forms falts that diflicultly
crvitniize, and are deliquelcent.  If to a faturate
{elati 'n ot theie falts the vitriolic acid be added,
though it takes the magnefia from the above-
nanjed acids, yet it forms no precipitate, as it
does woen it feizes the calcareous, barytic, or
S:o uifth curths, in the fame circumftances. The
falt, formed of the vitriolic acid and magnefia, is
alfo very foluble in water; whercas the falts,
formed of this acid and the preceding earths,
are very aifficuidy foluble; the former is bitter,
the latter are infipid, or nearly fo.

Magnefia, in 1its pure ftate, is not as eafily
diffolved as when combined with fixed air; 100
parts of it require for their folution 194 of the
vitriolic flandard acid, 286 of the nitrous, and
215,8 of the marine. - -

And 100 parts of the vitriolic ftandard acid
take up 51,54 of pure magnefia; 100 parts of
the nitrous acid 34,96 ; and 100 parts of the
marine 46,34. :

This earth, expofed to the firongeft heat, will
neither burn to lime nor melt; it is fufed by
the fame fluxes as lime and mild calx, and with
the fame appearances.

In it¢ ufual Rtate of drynefs mild magnefia is

. le of taking up 1,% times its weight of
water without letting out any drop; but, if
expofed to the open air, it {uffers it to evaporate,
though more flowly than calcarcous carth does.

Earth
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Earth of Alum, or Argill,

This earth forms the bafis of common alum,
and hence is by many called alumineus earth;
it is alfo the true clayey part of commeon clay ;
and hence, to diftinguifh it from the other hete-
rogeneous parts, it is called argill.

It is feldom found nearly pure, and never
abfolutely fo; the pureft is extricated from alum
by precipitation with the cauftic volatile alkali ;
itis very white, fmooth, and untuous; its fpecific
gravity, when thoroughly dry, and' free from
fixed air, is 2,00 ; it 1s very diffufible, but not
more foluble in water than pure magnefia,

It is combinable with moft acids, but (except
in the a& of precipitation) with great diffculty ;
with the vitriolic 1t forms alum; with the nitrous
and muriatic it difficultly cryftallizes.

When heated it hardens and diminithes in
bulk, but it is infufible in the ftrongeft heat of
our furnaces: the heat, however, given out by
pure air appears to affe@ it, and difpofe it to
fufion, more than it does any of the before-men-

+ tioned earths.

Microcofmic falt feems the flux beft fuited to
argill; it diffolves it with confiderable effer-
velcence. Borax is nearly as powerful, and pro-
duces lefs eflervefcence; but alkalis aét nearly as
on the preceding earths.

Even in the moift way cauftic alkalis are capa-
ble of afing on argill. :

In its ufual ftate of drynefs it is capable of
abforbing 2§ times its weight of water without
fuffering any to drop out, and retains it, when

expofed
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This cuth is gererally found in a ftony flate,
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pable of uni-

1t is certain

¢, much di-

d and fuper-

precipitation;

it is in its ufual
om that air v hen
Jle with acids, in
air [rom watzr.

and



Of Simple Eartbs. 11

and this is one of the fureft chara&ers of this
earth. ‘ )

By the experiments of Mr. Lavoifier, it ap-
pears that the ftrongeft heat that can be applied,
namely, that excited by pure air, is incapable of
melting it. The flight degree of emollefcence
that fome others have obferved, moft probably
proceeds from fome flight mixture with fome -
other earth.

Fixed alkalis, whether vegetable or mineral,
are the true folvents of filiceous earth in the dry
way : 1 part mineral alkali will flux two of fili-'
ceous earth with effervefcence. Borax alfo fufes
them, but mueh more flowly, and without effer-
vefcence. Microcofmic falt is ftill lefs effeCtual. -

Cauftic fixed alkalis attack filiceous earths elfo
in the moift way, when very minutely divided,
and take up nearly } of their weight.

Siliceous fand is capable of abforbing about %
of its weight of water without letting any drop
from it; but, on expofure to the open air, it
fuffers it to evaporate much more readily than
any of the foregoing earths do in the fame cir-
cumftances, =

Of the ckaratterizing Power of the foregoing
Eartks.

Having fet forth the diftin@ive charaters of
the foregoing earths, fingly taken, we are now to
remark the different powers they peilefs of 1m-
prefling or communicating their refpedtive cha-
ralters, when mixed or combined with each
other, to the compound of which they form a
part, .

L Cal-
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1. Calcareous earths feel dry, meagre, and
harth, when in a loofe or femi-indurated fiate ; and
this property they communicate to other earths
in the fame flate, when they conflitute at leaft 40
or 50 per cent. of the whole. When in a ftony
ftate they are never hard enough to firike fire
with fleel; and they imprefs this property on
compounds in a flony ftate, in which they enter
in the proportion of 30 per cent.

2. Barytic earth, when not the principal in-
gredient in a compound, has fcarcely occurred
in any confiderable proportion. Its high fpecific
gravity it undoubtedly communicates, but the
porous ftructure of the compound may be fuch
as to conceal jt.

% Magnefia feels fmooth; in a ftony ftate it
never occurs fingle, but it impreflfes a character
of fmoothnefs and un&uofity on all compounds
in which it has not the oppofite charaéters of
calcareous earth to encounter, and into which it
enters in the proportion of 18 to 20 per cent.
It alfo gives a greenith caft to ftones, and a
bias towards a fibrous, ftriated, or flaty ftruc-
ture, and fome luftre, particularly of the filky
kind.

4. Argill is alfo foft, fmooth, and un&uous
to the feel; it ftrongly abforbs water, and har-
dens when heated. In loofe or femi-indurated
mixtures it imparts thefe properties to calcareous
carths only when it exceeds them in quantity.
With magnefia it can have no ftruggle; but, on
filiceous earths, it imprefles its chara&ers in fome
degree, even when it amounts only to 13 or 14
#-r cent, of the whole. In flony compounds, if

iceeds 20 per cent. and is mixed with mag-
1, it gives a bias to a flaty or lamellar ftruc-
ture.
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ture. In the proportion of 20 or 30 per cent.
it generally diminifhes, and when 1n a greater
proportion extinguithes, the chara&er of filice-
ous carth : to this obfervation there are very few
exceptions.

5. Siliceous earths, in a ftony or fandy form,
-are remarkable for their hardnefs, tranfparency,
and luftre; but their power of communicating
thefe properties is inferior to the powers of come
munication poffefled by the foregoing earths,
When filex is exceedingly comminuted, as it
1s after the precipitation from alkalis, it is light
and {pungy.

Scottifh, or Stromthian Earth.

This is a new earth, firft noticed as fuch, as
far as I can find, by Dr. Crawford, who fent me
a {fpecimen of it in the year 1790. I have fince
fubjected it to various experiments lately read to
the Royal Irith Academy, an account of which
may be found in their Tranfa&ions; from this
paper I felett the following particulars :

1. It has hitherto been found only in a mild
ftate, united to fixed air: of this fpecies 1 fhall
hereafter give a defcription. .

2. Like common limeftone it lofes its air in a
ftrong heat, and then forms a lime.

" 3. This lime is much more foluble in common
water than that afforded by common limeftones,.
and is alfo fpecifically heavier.

4. This lime, like the barytic, decompofes
tartar vitriolate ; but the felenite it forms is itfelf
decompofed by barytic lime.

5 It
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5. It decompofes the folutions of commoti
gypfum, and of nitrated or muriated calx.

6. Vitriolic acid dropped into this lime-water
immediately forms a vifible precipitate, which it
does not in common lime-water.

7. This lime-water has alfo the fingular pro-
perty, of affording, when faturatcd, comprefled
rhomboidal cryftals, which are nothing elfe but
pure lime. -

8. Its folution, in the nitrous or marine acids,
may be rendered fo faturate as not to difcolour
litmus ; whereas the folutions of barytes in thofe
acids have always an excefs of acid.

Fargonic Earth *, or Fargonia.

This earth hath been difcovered by Mr.
Klaproth ; it has as yet been found only in the
ftone called jargom, or Gircon, of Ceylon, of
which more hereafter. ‘

This earth refembles argill more than any
other earth, though it differs effentially from it
in fome refpefts. Its colour is white, and its
fpecific gravity probably exceeds 4,000.

1. It is incapable of uniting to fixed air; at
leaft, when precipitated from acids by mild
alkalis, it takes up none.

2. It is foluble in dilute vitriolic acid (as alfo
in the nitrous and marine); and with a flight
excefs of this acid it forms, in a moderate heat,
_ by fpontaneous evaporation, ftelliform cryftals of
an aftringent tafte, eafily foluble in water. Its

* 3 Berl. Beobacht. 147«
6 folu-
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folutions, like thofe of argill, are precipitable
by cauftic volatile alkali, as well as by the fixed.

3. It is alfo foluble in the concentrated acetous
acid; this folution will not cryftallize ; but, if it
be evaporated to drynefs, the fiine powder thus
had will not attraét the moifture of :he air, as
acetous alum does; neirher does the acetous acid
act fo powerfully on aggill as on this earth.

4. Itis infoluble insa boiling folution of cau-
ftic fixed alkali, in which argill is perfeitly
foluble.

s. It is infufible, not only by fixed alkalis,
but alfo by microcofmic fzlt, to which argill
yields. Borax however mdlis it, but without
any effervefcence, in which refpect alfo it differs
from argill. ,

Hence it is plain Mr. X'aproth is juftified in
reckoning this a new earth, of whih,iru.ieto
be withed, we were acquainted with many more
of the properties.

Sydneia, or Sidney Larth *.

For the difcovery of this fingular fubftance, -
we are indebted to that celebrated philofophic
artit Mr. Wedgewood.
~ This earth is contained in a compound mineral
- imported from Sidney Cove, in South Walcs,
confilting of fine white fand, fome colourlefs
mica, a few black particles refembling black
lead, and a white earth which appears to be
argillacecus, with which the new earth appears
o be mixed, and from which it is extracted by

* Phil. Tranf. 1790, 306.
the
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the marine acid. It was found to poffefs the-
followmg properties : its colour is white.

. It is fufible in a heat of 150 of Wedge-
wood which no other fimple earth is.

2. It is foluble immediately and direftly in no
other acid but the marine, at leaft not in the -
nitrous or vitriolic. .

3. The marine acid, todlﬂ'olve it, muft not
only be in large proportion, and concentrated,
but alfo heated above 140° Fahr.

4. From this folution this earth is not precx-
pitable by the Pruffian alkali; but it is by com-
mon alkalis, which inftantly render its folution

milky.

This folution is alfo precipitable by affufion of

gurc water in the fmalleft quantity if faturate;
" but, if unfaturated, it may bear a confiderable
addition of that fluid without precipitation.

The addition of fpirit of nitre to a faturate. .
folution occafions no precipitation; and, if the
quantity of nitrous acid added exceeds, or equals,
that of the faturate folution, it will prote& it
from precipitation by water.

Neither does the addition of the concentrated
vitriolic acid precipitate the faturated folution,
but it has a ftronger affinity to this earth than
the marine has; tor, if the quantity of vitriolic
- acid added be nearly equal to that of the folu-
tion, heat and effervefcence will arife, the liquor
will become turbid, and the marine acid will be
expelled in white fumes; the mixture then
heated to boiling becomes tranfparent, and con-
tinues fo ; this vitriolic folution is alfo- precipi-
table by water like the marine.

5. The
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§. The marine folution does not cryftallize,
but becomes butyraceons and deliquefcent. The
butyraceous mafs is pale yellow, and not corro-
five; it parts with its acid in a ftrong heat.

Adamantine Earth.

Of this {ubftance, which was lately difcovered
by that excellent analyft Mr. Klaproth in a ftone
called adamantine, or diamond fpar, very little is
as yet known. In decompofing this {par he
found an earth which conftituted about } of its
weight, which was infoluble in acids, and infu-
fible by alkalis; by this laft property it differs

. from filiceous, and by the former from all

other earths; he does not however pofitively
affert that it is not fome unknown compound of
other, earths. 2 'Berl. Beobacht. 297'%. Its
exiftence is alfo fufpeted in fome other ftowes,
as will be feen in the fequel. Tts fpcmﬁc gravuy
probably exceeds 3,000.

Cales of Iron.

To thefe fimple earths we muft alfo annex the °

_ confideration of calces of iron, as they almoft’

always accompany. carthy or ftony fubftances, are
mixed or combined with them, and are the
{ousrce of .many beth of sheir external appcaro
ances and internal pmpem:s. "

* Mr. De la Methcnq, in the 2d vol. of his new edition
of Mon fezs Manuel du Minéralagifle, fays, Mr. Klaproth
found this earth folubl¢ in the vitriolic and acctous acids;
ht this is plainly an ovorfight.

: C Calces
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Calces of iron are formed of iron, combined
“with different proportions of pure air, and frev
quently of water alfo, and fixed air.

One hundred parts metallic iron are capable of
taking up 66 or 70 of pure air. When 100 parts
iron contain but 40 of this air, the compound
is ftill magnetic,

SECTION 1L

Of the Formation of Stony Subfiances.

_ The flighteft acquaintance with the ftony fub-
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Which was capable of holding in folution or fuf-
penfion that immenfe mafs of folid fubftances of
which the globe of the earth confifts. On this
head 1 fhaﬁ only remark, that, with regard to
ftony fubftances that are placed deeper than one
mile beticath the level of the fea, we have no
reafon to affirm they were ever in a foft ftate, as
we are perfe@tly unacquainted with them; and,
with refpe&t to thofe that are nearer to, or on
the furface of, the earth, we may, for the pre-
fent, fuppofe that fluid to have been in moft
cafes mere water, in fome citcumftances aided
by faline fubftances, and, in comparatively much
fewer cafes, aided by volcanic fires. The pro-

bability, that fire has been the univerfal agent of .

this folution, we fhall afterwards examine in a
diftin& differtation.

Suppofing then the fimple earths, and ferru.
ginbus and bituminous fubftances, already men-
tioned, reduced to that degree of divifion which
folution requires, to exift in that mafs of waters
which now conftitutes our oceans, feas, lakes,
and rivers, this mafs, confiderable as we fee it,

is neverthelefs evidently infufficient to hold them-

in folution ; they will therefore foon unite, and
thofe fooneft which have moft affinity toeach other,
and leaft to the fluid in which they are fufpended.
Hence fome will be cryftallized, and fome will
be formed by fimple depofition, as we fee clay
depofited by water. »

Hence ftony fubftances, formed in the aqueous
fluid, owe their origin fome to cryftallization,
fome to depofition, and fome partly to the one
partly to the other. :

Cryftallization is that :‘peration by which folids
diffolved, or finely diffufed in a fluid, coalef;e

~ Ca )
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by virtue of their mutual attraion into mafies
of a determinate and angular fhape: if this ope-
ration be accomplithed in the moft perfeét and
regular manner, the fhape of the cryftal will be
détermined by that of the firft molecule formed,
the fubfequent additions being made to certain
furfaces according to certain laws; but, if the
operation be difturbed by any impediment, cer-
tain furfaces will receive greater additions than
others are allowed to receive, and in that cafe
either no determinate angular fhape will enfue
or a fhape very different Prom what nature [eeme
principally to have had in view will arife.

Hence this operation'is fufceptible of various
ftages and degrees of perfe&ion,

As the additions made to cryftallized furfaces
are gradual and uniform, thefe furfaces have

enerally a fmooth and polithed appearance;

Eowcver, the mixture of foreign fubftances, that
are capable of impeding the operation, diminith
this luftre in proportion to their influence.
* Cryftallized fubftances are alfo very frequently
tranfparent; and thefe that are paturally fo would

. always be fo, were they not difturbed in the courfe

of the operation; but fome are naturally opaque.
" The greateft impediment to cryftallization is
want of liberty of .the diffalved particles to ar-
tange themfclves according to the laws of the
attraltion of the different furfaces; this refiraint
may arife either from agitation, which difturbs
the dire&ion of their fpontaneous attraction, or
from their being forced into conta& with each
other in a fluid in which they are top much
crowded, or by the introdu&ion of, foreign fub-
ftances, which prevent their mutual centa@. -

- . Some
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Some fubftances are more apt to be difturbed
by the introdudtion of foreign fubftances than
others; thus we fee calcareous fpars cryfallized
in a regular form, though mixed with a confide-
rable proportion of filex, in the calcareoiis fand~
ftones of Fontainbleau. - '

The firft ftep in the procefs of cryftallization is
the formation of grains, the fecond is the incréafe
in one dimenfion, the third in two dimenfions, and
the fourth in three dimenfions; the grains them-
felves, however, to be vifible, muft receive ac-
cretions in the three dimenfions. If the procefs
be uninterrupted, no traces of diftinétion will be
perceived, and the whole will appear’ perfe&ly
uniform; bue, if it be difturbed in the firft
flep, no cryftallization can take place; if in the

fecond, the grains will appear diftin&, fmall or

grofs, coarfe or fine, according to the nature of
the difturbance, whether by the interruption of-
“the procefs, or the acceffion of foreign matter;
this latter generally produces coarfe or rude
grains in proportion to the quantity.

If the difturbance only takes place in the third
ftage, we fhall have fibres or ftrie, as complete
furfaces cannot be formed ; the ftrie, having more
extenfion in breadth than the fibres or filaments,
argue a fmaller degree of difturbance than the
‘mere fibrous appearance. :

If, during the third flage, the ftriz be forced
into conta®, by the gradual dereliGtion of the
fluid that kept them fufpended, they will form

lamell in proportion as they are deferted, which

will either adhere to each other, and then fall
confufedly, being too heavy to be fupported by
the menftruum, or, if fupported, will be fuper-

impofed on each other.
. C3 But
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But if the procefs of cryftallization be
difturbed only in the fourth ftage, then the form
and fhape only of the cryftals will be more or
lefs altered. '

All thefe fteps are naticed and defcribed by
chemical writers; and particularly by the cele-
brated Rouelle, in the Memoirs of the Academy

of Paris, on the cryftallization of falts.

Depofition is an effe® that takes place when
folids have little or no tendency to cryftallize,
are divided ever fo minutely, and fufpended in a

" fluid fpecifically lighter, and to which they have
po affinity, or which is not fufficiently abundang
to hold them in folution; it takes place fo much,
more flowly, as the particles fufpended approach
more to the fpecific gravity of the fluid, or are
more minutely divided. o

* Depofition is either fimultaneous or periodical ;
in the former cafe vaft unwicldy {tony mafles
have been produced, in the latter flaty maffes. -

The fluid from which ftony fubftances have bee
depofited appears to have contained a mixture ot}

. bitumen, and moft probably alfo of carbonaceous
fubftances ; and hence fome proportion of thefe is
often found in ftones formed by fubfidence.

In general, depofition muft be a later opera-
tion than cryftallization; but it muft frequently
have happened that both fhould take place at
the fame time, from an unequal mixture of fub-
ftances, fufceptible fome of the one, and fome of
the other; and hence many flony maffes owe theig.
erigin partly to the one, and partly to the other,

SECTION
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SECTION IIL

Of the diftinétive Charaters, and fyfiematic
drrangement, of Earths and Stomes,

THE object of mineralogy, at leaft in the fenfe
in which that word is taken in this work, being
to point oyt the method of diftinguithing the
various fubftances of which it treats, it is necef-
fary at the outfet to give a general idea of the
means it employs, te prove their fufficiency, and
remove every ambiguity and obfcurity that may
attend their application, On the moft general
wiew of the fubjed, it is plain thefe means can be
no other than the properties of the fubftances
themfelves, or at leaft fuch of them as are moft
obvious, of moft eafy application, and at the
fame time chara&eriftic of the fubftances to which
they beleng; we myft therefore examine what
thofe properties are. :

The propertics of fubftances, as far as we can
underftand them, are the relations which they
bear to our fenfes, and to other fubftances on or
from which they are capable of producing or
receiving fome peculiar obfervable change. Thefe
laft-named fubftances arc called chemical agents;
the properties which relate to our fenfes are
called the exsernal, and thofe that relate to che-
mical agents the internal, chara@ers of bodies,

In the Treatife I formerly compiled on this
fubje® 1 confidered the internal properties of

- minerals as the only that were fufficiently charac-
geriftic of the fubftances to which they belonged,
& more mature confideration has undeceived me.

C¢ ¥ pers
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I perceived that names having been given to dif-
ferent mineral fubftances, fometimes by reafon
of their external properties, fometimes by reafon
of their internal, and the bufinefs of the mine-
ralogift being to diftinguith the fubje&s to which
thofe different names have been given from.each -
other, he muft in fome cafes rely chiefly on the
external, and in others chiefly on the interpal,
charadters; but, if any ambigiity remain, the
decifion muft reft with thefe.

Thus diamonds, rubies, emeralds, and other
precious flones, received their names, and were
well diftinguithed from each other, lang before
their internal properties were known, if even at
yrefent they  can be faid to be fo: there muft
urely then be fome means of diftinguifhing them,
and the{e means can be no other than their exter-
nal properties: it were indeed a melancholy cir-
cumftance to a jeweller if there were no other
certain way of diftinguithing diamonds than their
internal properties; far, the only one of that
kiod with which we are at prefent acquainted is
their deftrudibility by heat ; .he fhould therefore
deftroy the flone before he could know it.

What 1 have faid of precious ftones may be
undesftood of far the greater number of ftony
fubflances! either they have not been analyzed,
or the analyfes given of them prefent different
refults, and confequently are undecifive; yet,
fince they can be diftinguithcd, it is plain this
diftin&ion may be made by exreraal charadters.

It muft be remarked, Lowever, that, in diflin-
guithing carths and ftones which have never been
snalyzed, or which, independently of any ana.
lyfis, have received their denomination from
oere extermal charaters, ambiguities frequently

. T atide ;
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arife; and doubts may remain, which can be
removed only by the application of chemical
tefls orinternal characters, not indeed analyfes,
but other tefts of more eafy and fpeedy appli-
cation. ‘ '

Again, many minerals bave received their de-
nominations merely from internal préperties,
fuch as limeftones and marls, &c. The only
certain tefts of thefe are chemical agents, though
external charalters may afford a high degree of
probability. "

The over-zealous difciples of Mr. Werer
contend for the fufficiency of external chara&ers,
in all cafes, with refpe& to ftones that have been
already analyzed. It weré an eafy, if not an
invidious, tafk to refute them, from the miftakes
inte which the moft eminent of them have fallen,
through too great reliance on thefe charaéterss
but, m juftice to Mr. Werner, | muft fay, that
he recommends the aid of eafy chemical tefts,
and has in fome cafes happily applied them.

1t las been obje€ed to external charaters, by
myfelf and many others, that they are not of 2
fixed and permanent nature, nor appropriated
purely and fingly to any particular {pecies, but
common to many, and incapable at leaft as to
their gradations of a definition fufficiently precife.
The firft part of this obje&ion is certainly true,
if applied only to one or two of thofe chara&ers;
but, if they be taken in their totality, it will very
rarely happen that they f{uit any mineral but one,
and in {uch cafes chemical tefts may decide; yet
even this affiftance may be fometimes unfuccefs- -
ful, as in nature many fpecies border upon, and
pafs into, each other, and thus deny fufficient
grounds of diftin&tion. As to the difficulty -

’ arifing
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arifing from the vague definitions of thofe cha.
ralters, this has been in great meafure removed
by Mr. Werner, and 1 have endeavoured to rene
der them ftil) more precife.

The ncceffity of applying thefe characters,
and employing them in that ftri&t and determinate
fenfe which Mr. Werner has affixed to them,
muft be obvious to every reader of mineras

ical writings. Who does not lament in fecing
moft of thefe (thofe only of the Wernerian
fchool excepted) rendered ufelefs by the defec~
tive and imperfe& defcriptions of the mine-
rals of which they treat? Through the neglec
of adequate defcriptions the fame name has been
imperceptibly applied to minerals widely different
from each other; and, converfely, minerals of
the fame fpecies have been diftinguithed by dif:
ferent appellations.

I now proceed to a brief enumeration and
explication of the external charaéters given by
Mr. Werner®, or at leaft of fuch of them as
1 think neceffary, with the few improvements I
. think I have made in their defcriptions: thefe

confit in denoting the degrees ofP intenfity gf
fome particular qualities by figures,

Enternal Charaflers,
Thefe ave, colour, fbape, lufire, tromfparency,
sexture, cobefion, denfity, adbefian ta the tongue

or fingers and general feel, colour of a fireak,

* There are terms of which I could never learp the pree
sifc meaning, particylarly the word Derde,

abforp.
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pbﬁ?ﬁhdn or diffufion in water, fmell, and taftes
ich Mr. Werner adds the various refrige-

rating powers of bodies, but thefe 1 moftly omit
8% 100 yague, '

Internal Charalers.

Relation to acids, changes operated in low
hem, fufibility and other changes in higher
ecs of heat, pbofphorefcence, ma, etlf

ncnty, and, laﬁly, the.. refults Y ;g

Lolours,

Of thefe 1 fhall name only the moft fimple,
sud thgfe whofe denpominations require fome
explanation.

White, Milk white—contains a flight mixture
of blue.

Grey—3 mixture of white and black, in which
powever the white predominates.

Lead grey—grey with a flight mixture of

azure blue.

Pearl %ey—pa]c grey with a flight mixture
of violet blue.

Smoke grey—dark grey with 2 flight mixture
of blue and brown, as in flints.

Steel grey—nearly the fame, but with a more
metallic afped.

Black.

Blue. Indigo blue—the decpeft, nearly black.

Azure blue—fomewhat lighter.

Smalt blue—paler than the foregoing,

~ "Lavender
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Lavender blue—blue with 2 mixture of grey,
and a fhade.of red. - .
Violet blue—reddith blue.
Celeftial blue—pale bluc with a flight fhade
of green.
' b Green—refults from a mixture of yellow and
lue.
Verdigris green—that in which no fhade of
yellow is perceptible, rather bluifh.
Celadon green—bluifli green with a fhade of
gy o
Mountain green—pale greyith green.
Emerald green—pure green.
Meadow green—lively green, in which how-
ever the yellow predominates.
Apple green—green verging to white.
Leek green—dark green with a mixture of
brown. '
Piftachio green—meadow green with 2 mixe
ture of brown. '
Sparrow grafs green—pale yellowith green
with a mixture of grey and brown.
Olive green—pale yellowith green with a
ftrong mixture of brown.
Canary green—paic yellowifh- green without
any mixture of brown.
Yellow—refults from a mixture of orange and
reen.
Sulphur yellow—pale érccnifh yellow.
Lemon or gold yellow—the pureft.
Honey yellow—yellow with a mixture of
reddith brown. ‘
Wax yellow—darker than the foregoing.
dCcpper yellow—pale metallic with a fhade of
red.

Brafs
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" Brafs ycllow—pale metallic with a fhade of

green.

Straw yellgw—well known.

‘Wine yellow—pale reddith, and fomewhat
brownith.

Ochre yellow—fomewhat dark with a ﬂmde
of brown.

Ifabella ycllow—browm{h yellow with a thade
of brownifh red.

"Orange yellow—reddith yellow.

Red.” Aurora red—high red with a fhade of
yellow.

Hyacinth red—high red with a ihade of
brown,

Brick red—well known.

Scarlet red—well -known.

Copper red—metallic with a fhade of yellow.

Carmine red—the pureft.

Blood red—darker, well known.

Cochineal red—high red with a mixture of
bluith grey.

Crimfon—high red with a fhade of blue, ~

Fleth red—pale red of the crimfon kind.

Rofe red—pale red of the cochineal kind.

Peach-flower red— pale whitifh red.

Mordoré—dark red of the crimfon kind,
mixed with brown.

Brownith red—blood red mlxed with brown,

Brvwn—refults from a mixture of red, black,
and yellow.

Reddifh brown—brown verging to blood-red.

Clove brown—dark brown with a {carcely
perceptible thade of crimfon.

Yellowith Lrown—pale brown with a fhade of
achre yellow.

’i"ombac
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‘Tombac brown-—metallic yellowith brovfl.
Liver brown—greyith brown. _
In examining the eolours of foffils the internat
is chiefly to be regarded, as the external is often
ftained or tarnifhed, and the furface frequently of

a different nature from decempofition.or mixrure
with a foreign mineral.

Shape.

The fhape of foffils is cither indeterminatey
particular, or regular.

Indeterminate, or amorphoss, is that which eas
be compared with no other,

Particular 8hapese

Dentifirm, fhort, fomewhat crooked, eortes.

Filiform. :

Capillary fill finer.

Interwover, or reticulars

Denritic, ot arborefcent.

Coralliform, or forked and crooked *.

StalaGitic, cones iffuing from a common ftemt,

Tubuliform, flender cylinders adjoining eacly
other.

Ramified.

Botryoidal, like grapes.

Kidneyform, or reniform, round eclcvations
bearing, other fmall elevations.

Bulbous, prefenting rounded elevations with
fome deprefhions.

Depreffed, an elevation beat in in the middle -

_. Z‘Ckiz' 1' Gcﬁoﬂ‘m-
s
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Specular, prefenting a flat polifhed furface like
@ mirror.

Cellular, prefenting cells formed of laminm
croffing each other.

Perforated, traverfed with round holes,

Corroded.

Dl[frﬂliﬂdffo .

Under this head are comprehended the various
forms of cryftallized fubftances, refulting from.
the aflemblage of a determinate number of fides,

The varicties of form which cryftallized
bodies prefent I fhall not attempt to enumerate,
and fo much the lefs as I think their detail of
very little ufe. Thofe who with for more infor-
mation on this head may confult Romé de Lifle,
Mr. Werner, and an excellent Differtation by Mr,
Wideman, in the 4th volume of the Berlin Ob-
fervations.

A furface on which very minute cryftals abound
is called drvjy.

Lufire.

Luftre is the glofs, and often brightnefs, which
foffils difcover, fometimes on their external fur-
face, but more frequently on their internal furface,
when frefh or broken. Of this luftre Mr. Wer-
ner diftinguithes - various forts ; the mesallic, the
pearly, the waxy, that of greafe, the glafly, and
the common. When no particular fort is men-
tioned, it is underflood to be of the common
kind, ‘

7 There
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There are alfo different degrees of luﬁrc, which
I denote by figures.

4. denotes the ftrongeft, and is perceived at a
certain diftance, fuch as that of diamonds and
polithed metals. .

3. denotes a weaker, fuch as that of cryftalsor
metals not much polithed *.

. 2. denotes a ftill weaker, as that of filk, or
ftill lefs glofly +-.

1. when only a few particles reflet any luftre,
or it is exceeding weak. ,

o. dull, refle&ting no luftre at all.

When luftre is mentioned fimply, without
fpecifying which, the inernal is underftood.

Tranfparenéy.

~ Of thisMr. Wemer dxﬁ:mgmﬂm feveral degrees,
which I note by figures.

4. denotes that degree which allows ebjeéts to
be clearly diftinguifhed §.

3. that which fuffers objc&s to bc perceived,
but not diftinétly §.

2. that which tranfmits light,- but does not
pcrmnt objects to be difcerned ||

1. that which tranfmits light only at the edges.

0. denotes perfeét opacity,

When a foffil poffefies thefe qualities in various
degrees, I place the figure denoting the moft
ufual degree firft, and the Jeaft common degrees
follow in their order.

. S:hr glannende of Werner, and glanzende,
glanzeade. t Durchligtig.
) Halb uﬂ:bﬁgtlg. (] Durch fc'lcmcnd.

. Texiure,
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Texture or Frallure.®

The texture of a foffil is difcovered by break-
ing it ; and hence Mr. Werner commonly calls it
the fra@iure ; though this appellation be not the
moft juft, yet, 2s it is now in conftant ufe, and
well underftood, I fhall alfo employ it in the fame
fenfe. Mr. Werner no where mentions in what
dire&ion this fra&ture fthould be made; but I think
it may be collected that it fhould be made in the
dire@ion in which it may moft eafily be effeCted,
and moft commonly the crofs fracturé is to be
underftood : the natural feams or joints of the
ftone are to be avoided. '

The form of the internal furface of a foffil,
which its fracture prefents to us, refults from
that of thé minute particles that compofe it, and
are called the gra:n of the ftone or foffil; thcfe
may be fo minute and clofe as fcarcely to be dif-
tinguifhed, or mofe open and ditin&: according
to the direftion and mode of union of thcfe par-
ticles the fratture is diftinguithed into compac?,
" fibrous, firiated, foliated, and flaty.

Of the Compaid Fraflure*.

The compa& fracture is that in which the
minute particles of a foffil are either uniformly

* Much obfcurity prevails in this part of Mr. Werner’s
treatife, which he has ot late 1 unuerftand much improved 3
and hence 1 may have miftaken his meaning in fomnc in-
ftances, more cipecially as [ cannot procure the oiiginal
(which T loft), and am ‘obliged to ufe the French tranilation,
I alfo add fomewhat from Mr. Karflen.

D

arranged,



~

34 Diftinétsve Charaélers.

arranged, or at leaft have no particular determi-
nate direGtion nor inequalities, but thofe arifing
from the mere a@ of breaking it: of this frac-
ture there are fix forts, the unevem, even, con-
cboidal, [plintery, eartby, and hackly.

The uncven takes place when great inequalities
prevail in the dire@ion of the line of fratture.

The even 1s that which prefents flat furfaces
with fcarcely any prominent parts.

The conchoidal, otherwife called teffaceous, pre-
fents round elevations and depreffions like fhells :
the perfeft is fingle, and the elevations are often
wrinkled ; the imperfect is flatter, or the eleva-
tions and depreffions are more minute and more
numerous.

The fplintery difcovers fcales arifing from fplits
or fiffures parallel to the line of frature, which
are thicker at the end at which they ftill adhere
than at the end at which they are feparate;
and confequently are opake at the thick, but
fomewhat tranfparent at the other end, elfe their
feparation would fcarcely be perceived: thefe
fplinters are either coarfe or fine, fometimes fo
minute as to be fcarcely difcernible. From the
fize of thefe fplinters minerals are denominated
coarfe or fine grained. .

The earthy fradlure is that which prefents fmall
rough prominences, as dry clay: it is however dif-
tinguifhed into coarfe and fine. 1t is commonly
deftitute of luftre and tranfparency.

The backly prefents fharp points, eafily per-
eived in feeling it.

of
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Of the Fibrous Fraflure.

This prefents either lines or threads, fome fo
fine as to be fcarcely perceptible, and fome groffer
‘or coarfer. Thefe are ffraight or curved, parallel
or diverging, or flellated, that is, diverging like
the rays of a ftar from one common center, or
bundled together, or interlaced.

Of the Striated Fraflure.

The ftriated fratture confifts of long narrow
feparable parts, laid on or befide each other;
they have proportionably mere length than
breadth, and are thicker at one end than at the
other; however they frequently differ in breadth,
and hence they are divided into fine, or narrow,
or broad. Their dire&tion is alfo either fraigor
or curved, parallel or diverging, ot flellated, or
bundled, or interlaced.

Of the Foliated Fratture.

~This difcovers plates nearly as broad as long,
with polifhed fhining furfaces, and commonly
even fpecular ; fome have large, fome exceeding
minute facettes, fome flraight, fome curved, fome
undulating or wavy, fome parallel, fome diverging :
when fmall and irregularly placet, they are often
called fcales. Minerals that confift of grains, and
are at the fame time foliated, are called granu-

D2 larly
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larly foliated. When the lamelle. abound in
cracks, I call that frature the fbattered foliated.

Of the Slaty Fragure.

This Mr. Werner has not explained. It feems
to differ from the foliated in this, that the lamine
are larger, thicker, and have not a polifhed, or
at leaft not a fpecular, furface.

The imperfectly flaty is often called /hiffofe.

We may alfo diftinguith the thick, tbin or fine
flaty, and alfo the curved and .undulating.

Shape and Sharpnefs of the Fragments.

When a foffil is broken into fragments, the
thape of thefe is moft frequently indeterminate,
but fometimes cubical, rbomboidal, ox pyramidal,
or trapezoidal, although thefe forms are often
difguifed ; alfo the long fplintery, the broad fplin-
tery, and the tabular which confifts of plates
that grow thinner and fharp at the extremities,
are obfervable.

When, in the fequel, the form of the frag-
ments is not mentioned, it is to be underftood
that it.is indeterminate, '

The fharpnefs of the fragments muft alfo be
noticed ;-4 denotes the fharpeft, as thofe of glafs;
'3, tharp, but in a lefler degree; 2, rather fharp;
1, rather blunt; o, perfeétly blunt.

Diflin&t
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Diftiné? Concretions.

Thefe are difcovered by their diftin¢t and fepa-

rate pofition in the internal ftruture of a mineral,

- or by the intervention of a delicate rift or fiffure ;
they are of three forts, the granuiar, lamellar,
and columnar.

The granular have nearly an equal breadth and
thicknefs, and appear rather rounded; they are
cither grofs, coarje, fmall, fine, angslar, &c.

The lamellar are thofe whofe length and
breadth are confiderable in refpe to their thick- .
nefs; they are thick or thin, fpherically con-
vex, &c. , .

The columanar are thofe whofe length much
exceeds their breadth and thicknefs, which are
nearly equal.

Cobefion.

Under this head, the firmnefs, hardnefs, and
impenetrability of minerals are noted ; thofe that
ftrongly refift fraGure are firm ; thofe that a blow
thivers into many picces are called srittle.

Of hardnefs Mr. Werner dittinguithes many
degrees : 1° he calls thafe minerals 4ard that give
fire with fteel, and among thefe he diftinguithes
thofe that yield 10 the file, as the white copper ore,
hzmatites, &c.; thofe that yield but flightly, as
flints, cryftal, calcedony, &c.; thofe that do not
yield at all, as diamonds, rubies, emeralds.

2° he denominates thofe balf hard that do not
give fire with fteel, and are difficultly fcraped by

D3 a kaife,
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a knife, as fluors, zeolytes, calcareous fpars, ba.
falts, &c.

3° he calls tender or foft, thofe that may eafily
be fcraped by a knife, but not by the nail, as
barofelcmtc, mica, ferpentines, &c.

4° he calls very foft or tender, thofe that may
be fcraped by the nail, as fteatites, gypfum,
tale, &c.

I diftinguifh the various degrees of hardnefs by
figures.

3. denotes the hardnefs of chalk.

4. a fuperior hardnefs, but yet what yields to

_the nail.

5. that which will not yield to the nail, but
eafily and without grittinefs to the knife.

6. that which yields more difficultly to the
knife.

7. that which fcarcely yields to the knife.

8. that which cannot be fcraped by a knife,
but does not give fire with fteel.

9. that which gives a few feeble fparks with
feel, as bafalt.

1o. that which gives plentifal lncly fparks,
as flint.
" The (uperior degrees are difcovered by obfer-
ving the order in which ftones cut each other.
Under this head alfo, flexibility and elafiscity may
be noticed.

Denfity.

This is found by taking the fpecific gravity of
ftones, &c. in diftilled water at the temperature
of from 5g° to 64° Fahr.

As the temperature of 62°, the true tempera-
ture for taking fpccific gravities, does not always

7 prevail,
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prevail, the fpecific gravity of a folid being found
at any other temperature between 44° and 75°
Fahr, may be found by the following table, fuch
as it would be if examined when both it and the
water were at 62°,"

Tempe- |Specificgra-|  Then as the fpecific gravity
e 79O " ¥ of water at 62° is to its fpec. gr.
at n degrees between 435° and 75°
;’g iggg? incluﬁ\‘rgcly iz, fo is the ?pcc. grav.,
53,6 | 10005 of any folid found at n degrees
55 | 10004 |t° that which it would be found
57 | 10003 | poffefs at 62°.
c9 | 10c02 Again, as diftilled water can-
60,5| 10001 | O always be procured, it is pro-
62| 10000 | PEF to know what the fpec. grav.
64 9998 found in common or pump water -

would amount to, if inftead of
gg ggzg pump water diftilled water.had
69 9994 been ufed. This may be difco-
70 9993 vered in the following manner:
71 | 9992 fuppofing you have fome parti-
72 9991 cular folid, whofe lofs of weight
73 9989 in diftilled water of the tempe-
7; go88 | rature of 62° is known, but if

the temp. 62° does not then pre-
75 9987 vail, firft find what the lofs of
weight of the folid would be in diftilled water
of the given temperature by the annexed table,
and this analogy. ‘

As the fpec. grav. of diftilled water at 62° is
to its fpec. grav. at n degrees, fo is the lofs which
a folid fuffers in it at 62° to the lofs which it
fuffers in it at n degrees. By this means you find
the lofs that particular folid would fuffer at » de-
grees, the given temperature, in dittilled water;
) : D4 this
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this folid therefore fhould make a part of the
mincralogical fupellex. :

Then :.nowing the lofs of tbis folid in diftilled
water at the given temperature, and alfo its lofs
in pump water at the fame degree, and, dividing
the latter by the former, you have the fpec. grav.
of the pump water at the fame degree.

zdly. The fpecific gravity of pump or other
water being thus had, you may find what fpecific
gravity the folids under examination would have
in diftilled water in the fame temperature ay that
of the pump water in which their fpecific gravity
is fuppofed to have been already obtained; by
this analogy, as the fpec. gvav of diftilled water
at the given temperature is to that of pump,
water at the fame temperature, fo is the lofs of
the folid examined in pump water to the lofs it
would experience in diftilled water : then dividing
the wcight in air by this lofs, the {pec. grav.
it would have in diftilled water at this tempera-
ture is obtained ; after which the fpec. grav. it
would have at 62 is found by the firft analogy.

Mr. Briffon has determined with much accu-

“racy the {pec. grav. of a great variety of minerals,
but unfortunately he was ill informed of the true
denomination of many of thofc fubflances, and
negletted defcribing them, which renders his
work in many cafes of little vfe. He tells us
in his preface, that he took them at 14° of
Reaumur, but does not fay whether he em-
ployed the true thermometer of Reaumur, or
that improved by himfelf. 1 fuppofe, how-
ever, he meant the latter, as it is employed in
the meteorological obfervations of Paris.fince the
year 1761; in that cafe his 14° anfwer very
nearly to 61° Fabr, In the following work the

fpecific
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fpecific gravities of many minerals are given that
were never before examined, as well as of a great
number that had been examined, but not in all
their varicties.

Mr. Werner, though he recommends an accu-
rate determination{when it can ‘be obtained, die
vides in general 21l minerals into 1° fupernatant,
that is, that float on water. 2° light, viz. thofe
whofe fpec. grav. extends from 1, to 2,000. 3°
not remarkably beavy, whofe {pec. grav. extends
from 2,000 t0 4,0%0. 4° beavy, whofe fpec. grav.
extends from 4, to 6,000; and §° very beavy,
whofe {pec. grav. exceeds 6,000. This grofs de-
termination may be learned by long experience
of weighing them in the hand.

The moft convenient inftrument for takin
fpec. gravities is that invented by Mr. Nicholfon
of which a defcription may be feen in vol. 1L, of
the Memoirs of Manchefter, or Mr. Magellan’s
improved edition of Cronftedt.

When the fpec. grav. of any ftone is much
inferior to that of the fpecies to which it other-
wife feems to belong, it were proper to reduce it
torpowder, and take its {pec. grav. in that ftate
alfo.

ADHEs10N to the tongue and fingers, CoLour of
a freak, DiFFusioN in water, are cafily under-
ftood. .

As to the FEEL, we may diftinguith thofe that
are rough, fmooth, or greafy. :

The SMeLL may be fulpbureous, bdituminous,
urinous, or earthy.

The TAsSTE aftrimgent, faline, &c.

As to the REFRIGERATING POWER, that is, of
impreffing a fenfation of cold when felt, though
in general it is too vague to deferve notice, yet
in fome particular inftances it may be ufeful to

obferve
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obferve that in the fame temperature precious
flones feel colder than the artificial or falfe gems,
ot other ftones of the filiceous clafs ; and thefe,
than ftones of the argillaceous or calcareous ; and
marble, than alabafters or gypfums; and traps
ot balalts, than ferpentings.

Of the internal Properties of Minerals.

Of this fort are 1° their magnetic and ele&ric
properties.

2°. Their relation to acids. Their folubility
therein, either partial or total, .when entire or in
powder, with or without hear, effervefcence,
change of colour, gelatination, &c.

3% Their relation to fire; and 1°, in low beats,
their decrepitation, difcolouration, induration,
Jofs of weight, phofphorefcence, &c.; 2°, in
bigh heats, the calcination, infufibility or fufibi-
By, at different degrees meafured by Mr. Wedg-
wood’s Pyrometer, an inftrument of indifpenfable
wtility in mineralogical refearches; its fcale com-
mences at the heat at which iron is vifibly red in
the day time, that is, at about 1077 Fahr. and
extends ta 170° of his {cale, and perbaps farther:
cach degree of Wedgwood is equal to 130 Fanr.
above 1077. An idea of the heats it meafureg
may be had by thie following table :

Brals melts at . - 21°
Swedifh Copper - 27
Fiue filver . - 28
Line gold - - - 32
Leatt welding heat of iron - 9o
Gieatell of ditto - . 95

Creatett of a common {mith’s forge 123
Pl ot eopper and brafs founderies 140

Catt
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Caft iron melts - - 130

Heat of iron founderies - 150

Greateft heat of a good wind furnace 160

By the help of a large bellows, loaded with
1301b. we. I raifed in my forge a heat of 168°
in lefs than half an hour.

Of rusiBILITY, there are various degrees ap-
proaching more or lefs to vitrification.

The firft or loweft degree is emollefcence, or
that degree of foftnefs which alters the thape of
the body; or, if the fubftance be in powder,
produces agglutination. Opake bodies by this
heat become often flightly tran{parent at the.
edges.

'T'he fecond degree is the porcelain ftate. In this”
fome points are vitrified, but the greater number
are not, and confequently the grain can be dif-
tinctly perceived ; this alfo has its degrees. Some
porcelains are deftitute of luftre, and fome have
a flight glazing; on thefe laft the fire has had a
greater effeCt. Some porcelains are porous, and
fome compact.

The third is that in which the granular appear-
ance is deftroyed, but no tranfparency induced.
Bodies in this ftate, if they are metallic and com-
pa&, are called flaggs, if porous feorie, if they
have a vitreous glofs, enawmels.

The 4th is that in which the fubftances acquire
a fewsitranfparency.. And

The sth, that in which they become com-
pletely tranfparent. Both enamels and vitrifica-
tions are fometimes compat, fometimes porous.
Some fubftances are incapable of becoming either
tranfparent or femitran{parent. '

The moft commodious furnace for examining
the effec of high heats on minerals is a forge

' furnithed
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furnithed with a large bellows, loaded if necef-
fary. The length of time which wind furnaces
require to produce their full effeét is the caufe
that the fubflances frequently melt by being long
in conta@® with the clay of the crucibles, whereas
a forge may be brought to its full heat in lefs
than an hour; and after the firft experiment,
which heats the hearth, in lefs than half an hour;
and does not give time to the minerals under ex-
amination to act on the crucibles, as I have learned
from repeated experience. Swanfey coal 1 find
the beft. I call thofe bodies

Very eafily fufible that.melt at between 30° and
4>° of Wedgwood ; and

Eafly fufible thofe that melt between 100° and
125°

fModerately Sfufible when they melt between 125°
and 135°.

Difficultly fuficle when they require a heat of
from 135° to 150"

Very difficultly fufible when a heat from 150° to
165° is neceflary for their fufion.

ff platina crucibles be ufed they fhould be
coated.

Mineral alkali, borax, and microcofmic falt,
deprived of the water of cryftallization, are the
fluxes generally ufed. I feldom ufe any.

The heat of the blow-pipe rarely extends to
125°, and never exceeds 130” of Wedgwood.

The laft of the internal charaéters of mineral
bodies is determined by the produés or rather
edu@s of their analyfis, of which I fhall treat
more amply in the fequel.

SEC-
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SECTION 1V,

An ldea of the Claffification of Earths and. Stomes.

ON the mott general view of an indifcrimi-
nate heap of earths and ftones, we may readily
perceive that fome have an HuMOGENEOUS afpet;
none of the parts of which their volume confifts
bearing the appearance of being compofed dif-
ferently one from the other.

Others on the contrary vifibly-involve two or
more heterogeneous fubftances, either adhering

to, or inhering one in the other: thefe are callzd .

AGGREGATES.

Laftly, otners feem to participate of the na-
ture of two (or perhaps more) heterogeneous
fofhils, without however any viiible feparatian of
one from the other : thefe I call pERIVATIVES.

Thus we have three primary divifions of carths
" or ftones.

In reducing each of thefe into mmutct divi.
fions, we naturally begin with the homogeneous
as the moft fimple.

The crassiFication of earths and ftones con.
fifts in their arrangement in a certain order rela-
tively to each other.

OrpEeR, when not arbitrary, neceflarily fup-
pofes both diftinition and refemblance. "Without
difiinétion all the bodies to be arranged would be
equally entitled ro the fame place in the feries.
Without refemblance no realen could be affigned

1 : why

]
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why a body thould occupy one particular place
rather than another place, there being no relation
to conne¢t it with the preceding. ~

Hence it follows, that thofe bodies which re-
femble each other moft, fhould be grouped toge-
ther; and, confequently, that there fhould be as
many heads of general divifion as there are ge-
neral grounds of refemblance, '

If it be afked whence this refemblance fhould
be taken; whether from the external or internal
chara@ers? 1 anfwer, it fhould be taken from
both, it being the refult of the joint confideration
of both.

Now upon examining the fotality of homoge-
neous carths and ftones, it will be found that
thofe refemble each other moft that contain the
largeft proportion of the fame fimple earth, or
moft of the chara&erizing properties of the fame
fimple earth ; and, as there are zine fimple earths,
it follows that there muft be #ine genera, or pri-
mary divifions of homogeneous earths and ftones.

In the fame manner, under each head or genus,
we may confider thofe fubftances as fpecifically dif-
ferent that refemble each other leaft, or that dif-
fer in fome important property relatively to hu-
man ufes; for fyftems being fabricated to help
the memory, by pointing out the moft important
diftinCtions, and none being more fo than thofe
that are applicable to human ufes, fhould never
lofe fight ot their primary end and defignation.
I am well aware that fome very eminent mineralo-
gifts would wifh to referve diftin&ions relative to
prafical utility, for a branch of mineralogical
knowledge, which they intitle (EconomicaL
MinErRALOGY ; and when thefe diftin&ions are
not of confiderable importance, and would intro-

: duce
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duce confufion, I think they may be referved
for a feparate work of that nature; but when
they do not clath with other natural divifions, I
would not hefitate to place them in the fame
rank ; and in effeé& thefe fame mineralogifts allow
potters earth, fullers earth, tripoli, &c. a place
in what they efteem the natural fyftem.

Hence 1° The generic earths, combined withi
an acid, are fpecifically different from thofe that
are not.

2°. The fame generic earth, combined with
different acids, forms different fpecies.

3°. The fame generic earth, combined with a
notable proportion of one or more of the other
carths, forms a different fpecies from the fame
generic earth,either uncombined or combined with
a lefs important proportion of other earths, Icalia
proportion notable or important when it introduces
a confiderable alteration in the external or inter-
nal charaters of the compound. Thus fuch a
proportion as induces a confidérable change in
the fpecific gravity, or in the fufibility of any
fubftance, is notable or important; fo in the cal-
careous genus fuch a proportion of foreign
earth, or earths as would prevent it from burn-
ing to lime, is certainly of importance, and
the diftin€tion grounded in nature: ‘fo propor-
tions that alter the fufibility of fubftances, with
refpet to the degree at which they are fufible,
are certainly notable, and a good foundation for
fpecific diftinétions.

But varieties of proportion, or even of ingre-
dients, that produce no norable change, either
in the internal or external properties of a com-
pound, make no alteration in the fpecies; and
in fa& there are fcarcely any earths or ftones that

have,
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bave, firitly fpeaking, the fame proportion of
ingredients. Traps or bafalts, and zeolytes, vary
. confiderably.

4% Any earth which- forms lefs than ,%; of a
compound is almoft always of little importance,

§° Water forms an important part of any
compound when it exceeds % of the whole.

6°. Calces of iron influence in fome meafure
the properties of a compound when they exceed
o of the whole. If they are themfelves mag-
petic, they commaunicate that property to com-
pounds of which they form above .

SpeciEs are further divifible from fome parti-
cular points of agreement into familics, ot clafles
and families; fometimes it is neceffary to form
diftinCtions where fpecific charalters are not de-
cided ; in which cafe I diftribute the clafles into
tribes and families, as will be feen in the fequel.
The minuter diverfifications are called varieties,
The term fpecimen correfponds with that of inde
vidual in the animal kingdom.

SEC-
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SECTION V.

Experfmmt: on the fuﬁble and infufible Proportions
of Simple Earths.

As the fufibility of fimple earths when
mixed together in eertain proportions, while
thofe earths fingly taken are infuftble, forms one
of the moft furprifing phznomena in natural
philofophy, and one of the moft important
grounds of fpecific diftinction among earths and
flones in mioeralogy, I have taken the pains of-
afcertaining, with more accuracy than has already
been pradtifed, the proportions and degrees of
heat at which it takes place (many of which had
never before been tried), and alfo the fufibility
of mixtures in which an earth is introduced that
never before had been effayed. Thefe experi-
ments are alfo produtive of two capital advan-
tages: 1. They lead to the knowledge of the
compofition of fome minerals, of whofe analyfis we
are as yet ignorant; and, 2dly, they ferve as a
teft of the analyfis already made; fonit is plain,
that analyfes that aflign a fufible proportion of in-
gredients to an intufible ftone or earth, or an
4infufible proportion to one that is fufible, muft be
erroneous. _

To promote thefe purpofes as far as poffible,
it is neceflary to introduce and fet forth not only

my own experiments, but all thofe of my prede-
E ceflors
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ceffors in this enquiry, in which the proportions
were afcertained with due accuracy, and the in-
gredients fufficiently pure. The experiments of
Kenkel, who firft remarked this ph#nomenon,
do not appear. Mr. Pott made numerous and
important experiments with compound ftones
and earths, but fcarcely any on mixtures of the
fimple carths. M. D’Arcet and Macquer alfo.
fcarcely ever employed any but compouhd fub-
ftances. Mr. Achard feems only to have under-
taken precifely the fame tafk as 1 have ; however,
many of his experiments are liable to obje&tions,
which I fhall prefently mentjon.

Mr. Lavoifier has slfo examined, with the
moft fcrupulous accuracy, the fufibility of moft
minerals in the heat excited in burning charcoal
by pure air, inftead of common atmofpheric air,
and alfo the fufibility of a few mixtures of fome
of the fimple earths: this heat is fo powerful as
to prevent all difference in the degrees of fufibi«
lity from being perccived; in fo much, that,
from the fufibility experienced in this mode of
applying heat, it does not at all follow that the
fame fubftances or proportions would be fufed in -
- the higheft heat.of our furnaces. But we may
well draw this negative conclufion, that fubftan-
ces or proportions, which do not melt in the heat
excited by pure air, are certainly infufible in the
heat of our furnaces.

The experiments of Mr. Achard are made oa
mixrures 1n arious proportions of calcareous,
muriatic, argillaceous, and filiceous earths, taken
two and two, three and three, and in fome cafes
four and four.

To obtain the calcareous earth uncontaminated
with any other, he diflolved chalk in the marine

1 acid,
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acid, diftilled the folution to drynefs, kept the
refiduum in red heat under a muffl: for two
hours, by which means the marine acid was ex-
pelled from every earth contained in the chalk,
except the calcareous; this, by the .affufion of
water, he rediffolved, and precipitated it by falt
of tartar *; hence we fee it was mild calcareous
earth, and not lime, that he ufed in his experi-
ments. Magnefia he procured from a purified
folution of Epfom falt ; and argill from a purified
folution of alum, both by precipitation with a
. fixed alkali; the earth of alum, however, ob-
tained by this means, always retains a portion of
the alkali,

To procure pure filiceous earth, he melted the
white fand of Freyenwalde with four times its
weight of falt of tartar, and formed a Lguor fili-
cum, which he precipitated by vitriolic acid; the
precipitate, after edulcoration, he digefted in
marine acid, until nothing more was diffolved ;
the refiduum was pure filiceous earth.

The calx of iron he obtained by folution ifi
nitrous acid, and precipitation by a fixed.alkali;
hence it was perfeétly calcined.

Thefe earths, mixed in the different proportinns
that will prefently be mentioned, he expofed to
the ftrongeft heat of the royal porcelain furnace
in Beslin, and left them in it as long as was ne-
ceflary to bake the porcelain .

Whdt the heat of this furnace was cannot be
dire&tlv afcertained, but may be colle¢ted from
various circumftances. 1°. r. I)’Arcet aflures
us, that the heat of a porcelain furnace exceeds

* Mem. Berl. 1779.
+ Mem. Berl. 1780 64.

E 2 even
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even that produced in the focus of the beft burn-
ing glafles : this, however, is not credible. Mr.
Wedgewood, an irrefragable witnefs in matters
of this nature, tells us that common Chinefe
porcelain foftens at 120°, 2nd finks down at 156°
of his pyron.~:<.. It muft therefore be baked
in a much lower heat. Nankeen indeed even
refifts tnis heat, but it feemms lic only fort that
dovs ; yet a good win ! turnace affords a heat of
at leatt 16<°, much fuperior confequently to the
hi%hcﬁ porcelain heat.  But, 2dly, Mr. Klaproth
informs us, that the heat of the royal porcelain
furnace of Berlin is capable of reducing manga-
nefe to a regulus, and therefore it muft be at the
leaft equal to 150° %, that being the heat necef-
fary to mclt down iron. Neverthelefs, it may be
"doubted whether this furnace always produces
this heat, as Mr. Achard affures us that he found
« mixture of filex and calcareous earth infulible
in all proportions 4 ; and yet I found a mixture
of equal parts of both fufible at 15¢° and fo did
Swab, 2 Mem. Sued. p. 443; though poflibly
his failure in this inftance might have proceecded
from his having ufed mild calx, whereas Swab
and I have ufed lime, and this appears to me
moft probable.

But the great defe& of this mode of effaying
the fufibiity of earths arifes from the well
grounded fufpicion that their fufion is frequently
procurcd by their aétion on the matter of the
crucible, whnich furnifhes them both with the
arglll and the filex, and confequently forms a
muxture very different from that whofe fufibility

* Chym. Ann, 1389. 11
4+ Mecu.. Berl, 1580, 33.

5 18
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is intended to be explored. That the fufion of
feveral earths and mixtures, eflayed both by Mr,
Achard and Mr. D’Arcet, arofe from this caufe,
can fcarcely be doubted, Mr. Achard found a
mixture of two parts calcareous earths and one
part magnefia vitrifiable #, yet Mr. Lavoificr,
who tried their fufibility in a much higher heat,
found them perfectly infufible in every propor-
tion 1, and I found a mixture of thofe fubltances,
in the proportion mentioned by Mr. Achard, to

pals through the crucible. The length of time, -

during which they are expofed to heat, necef-
farily renders them liable to this accident, which
1s avoided by the brifk and {udden mode of heat-
ing them which takes place in a forge. Yet it
muft be allowed that action on the crucible can
only take place where calx, or magnefia, or bary-
tes, are employed, either alone or with a {mall
proportion of argill and filex ; and confequently
the fufibility obferved by Mr. Achard in other
cafes is above fufpicion.

In my experiments the lime was formed of the
pureft Carrara marble. The magnefia was Hen-
ry’s calcined, whole purity I never had caufe to
fufpe&. The filex was pure tranfparent cryftal,
heated to rednefs, quenched in diftilled waier,
and then reduced to impalpable powder in a glafs
mortar, which it did not corrode. The barytes
was the natural mild barytes, Of the calces of
iron, I employed two forts; one thoroughly cal--
cined by folution in the nitrous acid, and cxpul-
fion ,of the acid in a red heat; the other com-
mon ruft, from which much of its water and

* Mem. Berl. 1780. 65.
¥ Mem, Paris 1783. 595. and 599,

E 3 fixed
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fixed air had been expelled by heating it to red-
nefs. The heat was communicated in a forge,
and never lafted above three quarters of an hour,
and moft commonlyv but twenty or twenty-five
minutes. The refults and the degrec of heat
wili be feen 'n the following tables. To eftimate
the heat, | placed one of Mr. Wedgewood’s py-
rometers in a crucible nearly of the fame fize as
that which conrtained the fubftances to be tried,
and fet borh at an equal diftance from the nozzle
ot the bellows.

To avuid prolixity, I fupprefs Mr. Achard’s
experiments when made on the fame mixtures,
and attended with the fame refults; when they
are mentioned, they are marked [ 4].

TABLES
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TABLES

Of the Fufibility of the Simple Earths mixed in
warious Proportions, in Heats not exceeding 166°
of Wedgewood.

hca::::::i Heat.| 1° Of Binary Proportions. -

melted, only where in conta&t
with the crucible, into a grey,

artly vitrified and partly porce-
150° [;in mafs. Per Lpavoi er alfo

go parts calx
5o magnefia
they melt in no proportion ;
and alfo Bergm. 37z.

8o calx .
20 magnefia 150 |went through the crucible.
7§ calx
2¢ magnefia
calx

33 magnefia

160 [went through the crucible.

went through the crucible.

did not melt but where in con-
ta& with the crucible, which
it flightly corroded and black-
ened.

did not melt but where it

80 magnefia
20 calx

66 magnefis { elt b
33 calx touched the crucible.
melted into a fine greenifh yel-
30cilx } 156 { low glafs, but the crucible was
10 magnefia corroded throughout.

infufible in all proportions per‘

Carx and BArYTES Lavoifier.

CaLrx and ArGILL. .
88 calx [ infufible even by the heat of
13 argill 1 pure air. Ehrm. § 208.

E 4 ' CaLx
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Catrx and AxGrLr.

Fufibilitg.

Heat.

Of Binary Proportions.

, 75 calx o
23 argill f
66 calx -

33 argill

66 argill
33 calx

75 argill
23 calx
8o argill
20 calx

50 calx
5o argill

[ Iy S S iy )

150

150

not melted, except where in
contaét with the crucible it
formed a compa&t porcelain
brownith red mafs.

remained a pouder.

Hence the contrary refults ob-
tained by Achard feem to proceed
from the aiion of the mixtures
on the filex of the crucible. Mr.
Bergman a.fo found calx and ar-
gill infufble in all proportions.
4 Berg. 337, and Macquer. Mcm.
Paris, 1748, ,56 in 8vo.

melt by puie air. Ehrm. § 2¢8.

infufible, per Achard, Mem,

Berl. 1780. 65. '

n clt by pure air, ibid ; infu-
{ {ible per Achard, ibid.

melt by pure air, ibid; infu.

| fible, Ach-rd, ibid.

infufible, Achard, loc. cit. and

formed anly a loole powder in
l this as in the former cafes.

Cavrxand SiLEX,

go calx
5o filex

5o calcarecusfpar
50 quartz

8o filex
20 calx }
8o calx

30 filex }

150

156

(niclted into a mafs between
porcelain and an enamel; white,
glazed on the furface, femi-
J tranfparent at the edges, and
gave fire with fteel, though
fecbly. Yet Mr. Achard found
them infulible in every propor-
tion, perhaps becaufe his caix
was mild. )
n.clted by pure air, Lavoifier;
but by continued heat becapie
lefs fulibie,

not melted, formed a briitle mafs.

i

formed a yellowifh white loofe
| powder. -

BARYTES
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Heat.

Of Binary Proportions.

E;nrru and

{do not melt in any proportio;

MAGNESIA even by pure air.
Baxyresand -
AzciLL.
gg ;;E;tleu } 150 |fcarcely hardeqed.
Zi ;:%;: es 156 [no fign of fufion, a loofe powder,
gg ;;%;tl“ 152 [as the former.
gg ;';grl;t s } 150 [as the former,
80 barytes 148 | [ fomewhat harder, but no fign
20 argill 4 of fufion,
Zé ;’: g‘tles 150 |harder, but no fign of fufion.
BaryresandSiLex.
g: g‘i;t;s _ } 155 |formed a white brittle mafs.
7§ filex } 1o | [ @ brittle hard mafs femitran{-
2@ barytes 5 parent at the edges.
606 filex 1| ;co | ] melted into a hard fomewhat
33 barytes J 5 porous porcelain mafs,
ig ger;tes } 148 |a hard mafs not melted.

. the edges were melted into a
gg lf:;xg‘tcs } 148 |4 pale greenifh mafs, between a

? porcelain and an enamel,
78 barytes } 1co | | melted into a fomewhat porous
25 filex 5 porcelain mafs.
melted into a yellowith and

g;’ tﬁa:laztcs } 150 |4 partly greenifh ‘white porous

porcelain,

MAGNESIA and
frgill

150

Achard: in my tri.ls they bad
no a&ion on each other in

whatever proportion they were
ufed. '

{ thefe were not tried by Mr.

MAGNESIA
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Fufibility.
|Heat.| " of Binary Proportions.

MacnEsia and
SILEX.

§0 magnefia
50 filex

[ melt with great difficulty even
in the heat of purc air.. Mem.
Par. 1787, p. 598, into a white
enamel ; but in inferior heats
< they are infufible in all proe
portions by the experiments of
Achard, Mem. Berl. 1780, 33,
and Margr. 1778, 4, and 1
| Bergm. 372.

Aracirt and SILEX.

50 argill
so filex }

Iron highly calcined
and CaLcArEOUS
Eaxrn,

160

T

barely hardened, but no fign
of fufion.

Mr. Lavoifier found a 'j“"““'ﬁ
of equal parts quartz and argi
vitrei?iablc by puqre air. But this
experiment is fufpicious, as the
quartz he ufed was more fufible
than pure cryftal, and confe-
quently impure. In a porcelain
heat Mr. Achard found them in-
fufible in all proportions; and

Bergm. 337.

-ding to Mr. Achard’s expe-
ts, they melt at leaft into a

[porcelain mafs, in every propor-

ion, not exceeding 4 parts of the
»ne to 1 of the other; but thofe

|mixtures, in which the calces of
‘ron exceed the calcareous earth,
re by far the moft fufible.

)

infufible, Achard, Mem. Berl.

1779 §3-
remgined a brownifh black

powder. Mr. Achaid had the
fame refult.

'mained a brown mafs.

50 mag-
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Of Binary Proportion,

Carx of InoN 2nd
MagnestaA.

{ 1) magneﬁa
gocalxof iron }
8ocalxofiron l

{ 20 magnefia |

NN N

66calxofiron
33 magnefia

A

hardened, but did not melt.

melted, and paffed through the
crucible.

{

half melted.
half melted.

75 calxof i :ron
35 magneﬁa

Izon fully calcined

and BARYTES.

8o barytes

20 calx of iron

7§ barytes
35 calx of iron

66 barytes

15§

156

1

melted into a partly brownith

:‘nd partly reddith fhining
a

mclted fnto a black bright fo-

listed fubftance, refembling

horneblende or an iron ore.

melted into a bard black com-

1g0 [{ pact mafs, partly of a metallic
33 calx of iron } 5 andp:mlvo?a glzﬂyappearame.
7¢ calx of iron 6 melted into a compact metallic
25 barytes 5 1 flagg.
melted into a brownith black
flagg, rather compaét; much
66 calx of iron of the barytes feemed to have
barvtes } 150 |{ tublimed, as the cover and
33 bary upper part of the crucible
received a beautitul metallic
| white glaze
Iron tully cacined
and ARrGiLL.
8o argill } 160 [ remained apowder. Mr.Achard
30 calx of iron | had the fame retult. 4
remaineda powder. Mr Achar
Z; :;lg;]lof iron } 160 |< found it kp;(-;cwhat more in-
clined to meit. M
. ale 1edaifh powder. Te
gg ::ﬂ“of iron } 166 Acli\ard found ltpl'.;lol’e inclined
to melt.
: a yellowifh-red powder. Mr.
;: ::lg;c“of iron } 160 |{ Achard found ntpronore inclined

to melt, and greyith black.
80 calx
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Izon fully calcined
and ArGILL.

Fufibility.

Heat

Of Binary Proportions.

8o calx of iron
20 argill

}

95 calx of iron
35 agill

66 calx of i.on
33 argill

160

melted into an opake porous
black flagg. Mr. Achard alfo
found a black porous mafs
which pieiced through the
crucible.

this experiment failed with me.
Mr. Achard found a porous
melted mafs.

this alfo failed with mg. Mr.
Achard found a porous melted
mafs; but the crucible was
much corroded.

Ieon fully calcined
and SI1LEX.

{ 8o filex

2ecalxofiron

[ 75 fiex 1
¢ 2§ calxofiron }

4 {66 filex
33calxofiron }

5o filex
5ocalxof|ron }
8ocalxofiron }
; calxofiron |
A {ZS filex I
4 { 66 calxofiron }

20 1lex
33 filex

feemingly melted, black and
friable; yet 1 believe it was
not melted, otherwife the next
mixtures muft have been fo.

not melted, black and friable.

not melted, black and friable,

flagg.
{ melted into a porous flagg that

piciced the crucibic.
melted, and picreed through
{ the crucible.

me.ted, and pierced through
the crucible, Hence we fee
that the compounds of filex
and calx of iron, in which the
iron exceeds, act on argill.

Ruft of IroN and
Lius.

9o lime }
10 ruft
8o lime
so ruit J

125

12§
150

a broad hard mafs, began to
a& on the crucible.
a hard brown mafs.

1 liver-brown porcelsin mafs.

Ruft
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1Heat.,)  Of Binary Proportions.
Ruft of Iron and
Argil.
50 argill } 136 | [ formed a greenifh black loofe
50 ruit ) powder.

Ruft of Iron and
SILEX.
filex
?g ruft
8o filex
20 ruft
75 filex
25 ruft
66 filex
33 ruft

[T ST SRy — |

150
12§
150

150

a yellowith brown indurated
brittle mafs,

not melted, but formed abrowa
hard mafs.

{
{

a brown hardened powder.
{ a blackith brown indurated

powder.

ArciILL and Me-
TALLIC IrRON.

o argill
50 metallic iron

}

160

melted into a hard greyith
black mafs; but other propor-
tions, in which the argill ex.
ceeded, 1 found infufible at
160.

i

Ternary Proportions, the firft in greateft quantity.

Calx, Magnefia, and Argill.
3 parts calx )

3 argill

1 magnefia
3 calx

2 argill

t magnefia
3 calx
rargill

1 magnefia
3 calx

3 argill

2 magnefia

porous porcelain mafs.

powder.

powder,

fomewhat porous porcelain.

3 calx
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3 calx
2 argill powder,
2 magnefia
3 calx
A < 3 magnefia powder.

2 argill
3 calx i

A3 2 magnefia pvitrified,
rargill  J

Magnefia, Calx, and Argill.

No compound, in which the Magnefia exceeds the other
two ingredients, is fufible.

Argill, Calx, and Magnefia.

3 argill
A4 2ca a porcelain,
1 magnefia
3 argill
A < 2 magnefia pa porcelain.
3 argill
3
t

1 calx

3 magnefia porous porcelain,
1 calx

3 argill

3 magnefia ¢ porous porcelain,
2 calx

3 argill

45 :zalx porcelain,

: magnefia .

3 calx



Calx, Magnefia, and Silex.

3 calx

A< 3 filex fa
1 magne
3 calxgn

A< 1 filex
1 magnefis
3 calx

A< 2 filex
1 magnefia
3 calx

4 < 3 filex
2 magnefia
3 calx

A 4 2 magnefia

. L1 filex
3 calx

A <{ 2 magnefia
2 filex
3 calx

4 < 3 magnefia
t filex
3 calx

A { 3 magnefia
2 filex

" [ 2calx g

A4 < 2 magnefia
1 ﬁleﬁn
1 calx

A { 1 magnefia
1 filex
2 calx

A < 2 filex
1 magnefia
2 calx

A< 1 filex
t magaefia

1 powder.

green glafs.

green glafs.

porcelain or enamel.

porous enamel.

porcelain.

betweea a porcelain and an enamel.
an enamel, texture friated.
powder.

greenifh glafs.

opalefcent glafs.

greenith glafs,

Magasfie,



Magnefia, Calx, and Siieds

Fufibility:

No Compound, in which the Magnefia predominates,
melts ; but, when it barely equals either, it may form' a

Porcelain.

Silexy Calx, and Magnefia.

3 filex
1 calx
1 magnefia
3 filex
2 calx
1 magnefia
3 filex
2 magnefia
1 calx
3 filex
2 calx
2 magnefia
3 filex
3 magnefia
1 calx
3 filex
3 magnefia
2 calx
2 filex
i calx
1 magnefia
2 filex
2 magnefia
1 caix

powder.

porous porcelaing
powder.

powder.

powder.

harder powder.
enamel.

hard powder.

Magnefia,
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Mugnefia, Argill, and Silex.

t. No compounds, in which magnefia predominates, will
vitrify or form a porcelain. -

3. A compound, in which it equals each of the other tiwo;
will not form even a porcelain. Per Achard.

Hrgill, Magnefa, and Silex

3 argill ' , .
44 3filex 1porcehim

1 mapda o

3 argill
44 1 filex powder.
1 magnefia

3argi
4 < 3 filex hardened only,
1 maﬁ;xeﬁa L

3arg
443 filex porcelain.

4 < 2 magnefia hardened only.
A 4 2 filex porous poreelaifts
4 { 3 magnefia »powder. -

4 < 3 magnefia »porcelain.

4 4 2 magnefia }hardened only.

F S}?&q
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Silex, Magnefia, and Argill.

3 filex
A < 1 argill flightly porcelain.
1 magnefia
3 filex
A< 2z argill hardened only.
1 magnefia .
3 filex
A { 2 magnefia ¢greenifh glafs.
1 argill 4
-(hardened only:. yet, quere; for, af-
4 2 g:e?“ terwards, he allo{n itq to have melted
2 maggneﬁ a | to 2 porcelain. See Berl. Mem. 1780,
Pp- 38, 39.
3 filex :
A4 { 3 magnefia }porcelain,
1 argill
2 filex
A< 2 argill nearly porcelain.
1 magnefia .
2 filex
A< 1argill porcelain.
1 magnefia
Calx, Argill, and Silex.
3 calx
A< 3 argill green glafs.
1 filex
3 calx
A< 1 argill green giafs.
1 filex
3 calx
£ < zargill friable mafs.
- fuex
Tr o3z
- wgl porous enamel.
I leX

3 calx
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3 calx
2 filex
1 argill
3 calx
3 argill
2 filex
3 calx
3 filex
1 argill
3c

3 filex
2 argill
2 calx
aargill
1 filex

1 argill
1 ﬁlg:
2 calx
2 filex
1 argill

Fu iﬁlyu

greenith glafs,

A between s porcelain and an enamel.

greenith glafs.

greenith glafs, nearly white.
Liardengd only.

greenith porcelain,

greenifh porcelain.

3 argill
1 calx
1 filex
3 argill
2 calx
1 filex
argill
3 ﬁl%x
t calx
3 argill
2 calx
1 filex
3 argill
3 filex
1 calx

Argill, CJL;, and Silex.
very hard only.
friable mafs.
porous porcelain.
femitranfparent, half vitrified,

reddith porcelain,
Fa

3 argift
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3 argill .

A { 3 filex yellow, and femitranfparent.
2 calx
3 argill

A < 1 filex friable mafs.

2 ;lrgill
A < 2 filex greenith porcelain.
1 calx po

Sikex, Argill, and Calx.

3 filex
443 clx greenith white glafs,
1 argill
3 filex
A4 < 3 argil yellow enamel,
2 calx
2 filex
A < 1 argill greenifh porcelain,
1 calx
71 filex 7 at 144° 1t barely hardened.
24 argill pat 153 it formed a porous porcelain, glazed
g calx only at the furface.

6-2 fﬁu _ L at 145 barely hardened.
g e 4t 153 a fomewhat porous porcelain,
27 g:e?n at 14§ melted into a porous froty enamel, fe-
: z calx | witranfparent.
6o filex : .
go argill  fat 135 formed a frothy femitranfparent enamel.
10 calx

57 filex

38 alrxgill at 135 formed a porous parcelain.

ca

!;4 filex .

36 arﬁill Jxat 135 a frothy femitranfparent eaamel.

80 calx

Mifecllameons



4o argill
2¢ filex

‘30 aérated calx
1,3 highly calcined iron

46 argill

g filex
3 aérated calx

6 highly calcined iron

41 argill
34 filex
30 ruft of iron

46,66 filex
48,5 magnefia

4575 ruft of iron

43 filex
22 magnefia
34 ruft of ron

67 filex

14 argill

11 barytes

8 magnefia
65 filex

33 argill
2,calx of iron
43 filex

37 argill

1,7 calx

4 calx of iron

Fufsbilisy, 69

Mifecellancons Experiments. .

barely coalefced at 144° into a
grey mafs, glazed on the furface,
Same mixture, with the fubftitution
of 13 calx of iron, inftead of 1,3,
which is the byacinth of Bergman,
melted at 144° into a reddifh
porous flagg,

Saxen topaz of Bergman, melted
at 144 into a greyith flightly po.
rous porcelain mafs.
Jberl of Wiegleb melted at 148
into a porous black flagg, with a
firong metallic appearance.
De, with big&; calcined iron,
formed a greenith black porous
flagg, ill meited.
afbeflos of Wiegleb, a reddith yel-
low, fomewhat indurated, powder,
except where it touched the cru-
cible, which it corroded at 148.
[the a&imlite, or Strabl flein, of
| Wiegleb, melted into a greyith
black, fomewhat porous, andy fi-
1brous, mals, perfe@ly opake, at
148.

Selfpar, by my analyfis, melted at
148 into a white porous enamel.

el/par of Wiegleb refufed to melt
even at 148, and barely hardened,

Jelfpar of Sauflure refufed to melt
at 140, formed a hard porous
mafs,

Fj 37 filex

4
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37 ﬁlq:“
16 mag Aernblende, by my analyfis, melted
;g ;nuang::_!;"zon ' intoa blaék compadt glaf.’at 156°%

2 calx

41 filex

16 calx hornblende of Wiegleb melted at
17,§ magnefia 137° into a greenifh black glafs.
37,§ calx of iron

Corollaries.

Hence it follows, 1, that all binary combina-
tions of the five earths are infufible, and in every
proportion, under 166°, except two: 1ft, Calx
and Silex, in equal parts, and in a heat not under
150° and in that only into an enamel; and, 2dly,
JSilex and barytes: Thefe appear to a& on each
other in a heat not below 14c°, where the filex is
to the barytes in the proportion of 3 to 1, or 2
to 1, or the barytes to the filex in the proportion
of 4 to 2, or 2 to 1, but fcarcely when they were
in equal quantities,

2. With refpect to calces of iron and the
fimple carths, we may obferve, firft, that where

. the lime cxceeds the calx of iron even in the pro-
_ portion of g to 1, it is fo far affefted by it as to

be converted into a porcelain in a heat of #50°,
and then begins to aci on the argill or filex of the
crucible. When the lime is in the proportion of 4
to 3, or 2 to 1, the compound is yet more
fufible, but fjll only into a porcelain: yet Mr.
Achard found it to cryftallize, which argues a
farther degree of fufion.

But if the calces of iron exceed the lime in
the proportion of 4 to 3, or 2 to 1, the com-
scends are flill more fufible, and pafs through

the
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the crucible, which thews they have a ftrong ac-
tion on the argill or filex, or both.

2dly. With. regard to barytes and calces of
iron, 1 found them to a& on each other much
‘more powerfully than lime and calces of ison : at
150% they melt in every proportion from 4 to 1
oii either. Other proportions have not been tried.

gdly. As to magsefia and calces of iron, Mr,
Achard found that, where the magnefia exceeds
the calx of iron, they have no a&ion on each
other, at leaft at 1500, nor even when they are in
oqual quantities : but, when the calces of iron
exceed. the magnefia as 4 to 1, ‘they melt per-
fe@ly ; when only as 3 to 1, they melt lefs per-
fetly ; and when as 2 to 1, fill lefs perfeily.

4thly. With refpeé& to argill and calces of iron,
in my own experiments, when the argill exceeded
the calces of iron, I obferved no tendency to fu-
fion even in heats from 160° to 166° nor even
when they were in equal proportions; but, when
the calces of iron exceeded ‘the argill -in the
proportion of 4 to 3, or 2 to 1, the compound
was fufible apparently in the fame proportion,
that is, moft when 4 to 1, &c.; when I ufed
ruft, i. e. femicalcined iron, the compound was
greenith, The heats from 156°to 160°

sthly. As to filex and calces of irom, it appesrs,
that they are infufible when the filex exceeds

but if the calces exceed, the compound will be
fufible.



y2 Fufibility,
Of Ternary Combinations.

Calx, Magnefia, and Argill, at 150°,

1. No compound of thefe, in which magnefia
predominates, will melt in any degree in a heat
below 166°. ,

2. No compound of thefe, in which calx pre.
dominates, will vitrify, except they lie in the pro.
portion of 3 calx, 2 magnefia, and 1 argill. Pro-
portions approaching to this may give porcelaing
or enamels.

3. Proportions, in which the argill equals ei.
ther, and exceeds the other as 3 to 1, may form
porcelains at 150°,

Calx,” Magnefia, and Silex, at 150",

1. If the calx exceeds, thefe may afford feveral
fufible compounds.

2. If the magnefia exceeds, they will afford no
fufible compound.

3. If the filex exceeds, they afford few fufible
sompounds.

. Argill, Magnefia, and Silex, at 150°.

1. If the argill exceeds, nothing more than a
< jn can be produced.
" the magnefia .exceeds, not even an im-
»n can be had. '
3. If
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3. If the filex exceeds, a porcelain may be

produced in feveral inftances, and a glafs in one,

namely, when they are in the praportion of 3
filex, 2 magnefia, and 1 argill.

Argill, Calx, and Silex.

1. If the calx exceeds, cither a glafs, a porce-
Jain, or an infufible mafs, may arife, according to
the proportion.

2. If the argill exceeds, a porcelain may in
many cafes be obtained, but not a glafs.

3. But if the filex exceeds, a porcelain or ena-
mel is frequently obrainable, probably alfo a
glafs, for the heats I tried were not very high.

Of Calces of Iron.

Compounds, that owe their fufibility to calces
of iron, have always the appearance of a flagg.

SEC-
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SECTION VL

Calcareous Genus.

Under this head I comprehend all thofe carths
and ftones, apparently homogeneous, in which
calcareous earth predominates.

1 Species.

Native Lime.

Whether this really exifts has been much quef-
tioned ; its exiftence, however, is not naturally
improbable, fince feveral ftones contain uncom-
bined calx, as appears by various analyfes; and
that lime once formed may remain a long time
uncombined, even though expofed to the atmo-
fphere, is evident from common experience. I
bave found lime in lime Kkilns, of which a great
part remained unfaturated four years after it was
burned; but feveral refpetable teftimonies efta-
blith its real exiftence. Dr. Woodward tells us,
that a whitifh gritty earth, found at Clipfton ftone
pit in Northamptonthire, was found by Dr. More-
ton to contain lime, and make a cement, by
barely mixing it with water. Dr. Falconer of
Bath, 2 man of unqueftionable fkill and judge-
ment in matters of this nature, informs us, that

3 he
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he obferved a foft whitith ftone in the neighbour-
hood of that town, containing a quantity of un-
combined calcareous earth, and capable of dif-
folving fulphur. According to Mr. Monnet, it is
found in great quantity on the mouatains of Up-
per Auvergne that faem the valley of Vic; itis
there of a yellowith colour, being mixed with
calx of iron. He thinks it of volcanic origin # ;
it is eafily difcovered by the tafte, or folution in
water and precipitation by the folution of corro-
five fublimate in the form of a reddith powder.

and Species.
Combined with fixed air, aérated or. mild calx.
Carbonate de Chaux.

This fpecies prefents fuch varieties both in co-
lour, form, texture, and other external charalters,
and is liable to fuch numerous and important
contaminations from other fubftances, that it is
exceeding difficult, if not impaffible, to eftablith
fuch lines of feparation between the different dif-
tin&ions that precifion requires, as fhall not in
fome inftances be confounded. and include thofe
that were meant to be excluded. T'he diftinc-
tions I introduce are thercfore not always abfo-
lutely exa, but thofe that upon the whole 4p~
pear to me the cleareft and moft important.

All the fubftances includ=d under this head
effervefce with acids, and do not include above
12 or 1§ per cent. of foreign combinations.

* Woodward’s Catal. 5. 1 Falconer on Bath Waters,
356, 257. Monnet, Mineralog. 515,
. ift Clafs.
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" Mild calx in a loofe or fi-indurated form.

1ft Family.

Agaric mineral, bergmilch or hergmehl of
the Germans,

ift variety. Dufly; bergmilch of Wemer:
its colour is white red, or yellow formed of com-
‘packed particles, but exceeding friable, and hence
dufty : feels dry, does not adhere to the tongue,
and fo light as nearly to float on water : gives no
glofs to the fkin.

- 2d variety. Somewkat unfluous ; white, formed
of fcaly particles, adheres to the tongue, very
friable, feels fomewhat greafy, and gives a glofs
to the fkin when rubbed on it, falls to duft in
water, entirely foluble in nitrous acid, almoft
floats on water. Lazius Hartz, 228.

Both thefe varicties are found in the clefis of
rocks, or at the bottom of fome lakes.

3d variety. Sitvery ckalk. Of this I find
fome, but an imperfe&t, account in Creli’s An-
nals for 1790. Its colour is filvery white, and
in its ftru€ure it refembles mica ; it feels foft and
fomewhat un@uous like talc, it is almoft entirely
foluble in nitrous acid, and the folution has all
the properties of a folution of calcareous earth ;
it fcarcely differs, as it feems, from the foregoing.

2nd Family,
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2nd Family.
Chalk.
White, or yellowith whize.
Luftre o.

Tranfparency o.

Frature earthy.

Fragments o.

Hardnefs 3. 4. -

Spe¢. grav. of a fpecimen that did not moulder
in water in 24 hours 2.315. Dr. Watfon found
that of coarfe hard chalk 2,657.

Adheres flightly to the tongue.

Feels dry, and fomewhat rough.

Stains the fingers and marks. )

1t flowly falls to pieces in water, and thence
into powder, but fome moulder very readily.

I found common chalk to lofe 3 per cent. of
of its weight in a heat of 500 Fabr. and by folu-
tion in acids 0,42 ; the refiduum, which is chiefly
argillaceous, dried in the fame heat, weighed
about 2, fometimes 3 per cent. 100 parts chalk .
therefore contain about ,95 of mild calx, 2 of
argill, and 3 of water; or 53 mere calcareous
earth, 42 of fixed air, 2 of argill, and 3 of
water.

Chalk in general is infufible even by the heat
of pure air; but that of Boulogne (frequently
mentioned by French writers) is fufible, Ehrm.
§ 209 ; therefore not fo pure as that found in
other places.

Mr. Rinman, Hift. Ferri. § 201, mentions a
blue thalk found in the neighbourhood of Upfal 3
it contaias iron,

According
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According to Mr. Lavoifier #, 100 parts chalk
contain 52,603 of pure lime, 31,949 of fixed air,
and 15,402 of water; but this large proportion
of water is barely inferred from the quantity ab-
forbed and retained by quick lime in a heat of
600° Fahr. and which he fuppofes muft alfo be
contained in chalk, a fuppofition that feems to
me inadmiffible, as lime certainly has a fironger
affinity to water, and retains more of it than
aérated calx has, or can retain. Befides, by his
own firft experiment, 1404 grains of chalk lofe

. by folution in nitrous acid 576 grains, that is, at
the rate of 41.025 per ct. which is farther con-
firmed by the guantity of air given out in that
experiment, viz. 800 French cubic inches in the
temperature of between 16° or 17° of Reaumur,
barometer at 28 French inches nearly. Now by
his own rules of redufion, 8oo cubic inches, at
the temperature of 16°, 5 Reaumur, would make
but 775,24 cubic inches at 10° of Reaumur, and
thefe would weigh by his rule of eftimation 552,
88 grains, which amounts to 39,47 per ct.

3d Family.

Arenaceous limeftone. Ganil.

This is fo called from its brittlenefs, and not
from its containing fand.

The colour of the fpecimens I have feen was
vellowifh white.
" Luttre 1, from a few fhining particles.

Tranfparency I.

* 1 Lavoifier, 201.
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In'the lump it cahnot be broken but by a
hammer, but fmall pieces of it fritter between
the fingers. '

Its {pecific gravity 2,742. It phofphorefces
when fgfdped v?i‘;:h a liriifz in the (ll)afkf? but not
by laying on a hot iron. :

It contains 47 per ct. of fixed air, and is almoft
Intirely foluble in nitfous acid. It was found on
the fhores of Rhaghery, ‘a fmall ifland of the
coaft of Antrim, by my ingenious friend Dr. Ha-
mifton; it,s;;na;nc inn:i’c Irifh language purports
limeftene in the form of fand. Another {peci-
men, exactly refemblibg it, was found at Codrilla,
on the Weft fide of Vefuvius, and prefented to
me by that very aceurate obferver the Rev. Mr.
Graydon. It has alfo been difcovered on the
fummit of Mount Gothard in Swifferland : this
laft phofphorefces when laid on burning coals,
yet contains no acid but fixed air. 2 Chy. Aon.
1790, 132. -

I have met with another fpecimen of this ftone,
which exatly refembles that which I have de-
fcribed, except that its fpecific gravity is but
2,691, and that it has not the phofphorefcing
quality. It contains but 42 per ct. of fixed air.
Does not the phofphorefcing property, therefore,
eriginate from the large proportion of this aic ?

4th Family.

Tefaceous Tufa. See Lefhe, § 527, 562, 573.

1{t variety. White or yellowith white, exceed-
ing porous and brittle, formed of various broken
thells



go Calcareous Gerus.

thells compated together, found in the neigh-
bourhood of Syracufe, Palermo, and the pro-
montory ‘of Pafforo in Sicily. Borch Lirbologie
des Siciliens, 287. . '
2d variety. "Marly Tufa. ‘This is alfo yellow-
. ith white, refembling mortar, and frequently
contains. fmall fhells, deftitute of luftre and tran{~
parency, and very porous; its fraure earthy,
its bardnefs from 6 to 8. See the fpecimen,
Lejke, § 571. i :
d variety. Stglaflitic Tufa. ‘This confifts of
whitith grey fittulous concretions varioufly rami-
fied or compacted together, or of brownith grey
concretions refembling mofs; both exceeding
light and brittle, devoid of luftre and tranfpa--
rency ; their fracture earthy hardnefs, from 6 to 7.

Second Clafs,

INDURATED.

1ft Family.
Compalt Limeflone.

This term is here taken in a technical fenfe to

exprefs a particular fra&ure already explained.
ts colour is ufually grey, blended with va-
rious fhades of other colours, as dark or light
grey, bluith grey, yellowith grey, pearl grey,.
blackifh grey, lefs commonly greyith white, Ifa-
bella yellow or ochre yellow, or flefh or brownith
red, or greenith grey, or greyifh black; Oft‘c:
: with -
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With many of thefe colours together in blotches,
Yeins, ftripes, or fpecks. ‘
It frequently abounds with impreffions or pe-
trifaGions of mufcles, fnails, corals, pedtinites,

gryphites, mytulites, &c. -

Its luftre o, or barely 1, fromi a few fhining
?a'rticlcs; its tranfparency o, rarely 2. Its frac-
ure compict, moft comronly fplintery, coarfe

-or fine, rarely paffing to the conchoidal; fome-
times uneven, fometimes earthy, rarely flaty.

Its fragments 2. .

Its hardnefs from 5 to 8, rarely 9*, except
mixed with quartz.

Its fpec. grav. 1,3864 (before abforption of

. Water) t0 2,72. 'Thofe that have their fpec. gr.
below 2,4 are exceeding porous. o

Effervefces with acids, and thus lofes from
0,38 to 0,42 of its weight.

Burns to lime. Dr. Higgins has remarked
that limeftones kept ever fo long in a red heat lofe |
only £ of their weight ; ina heat that melts cop-
per they lofe about i; and in a heat that melts
caft iron, that is, from 120° to 130° Wedgwood,
they lofe as much as they can lofe, that is, from
38 to 44 per ct.

All thefe ftones cortain fotne flight contami-
nation from other ftones, argill, or iron,amounting
at moft to about 10 or 12 per ct.; if moré¢ than
15 the limeftone is fo notably degraded as fcarcely
to afford lime, and fhould then be excluded from
the fpecies we here confider ; thefe contamina-

* Mr. Anderfon, in a valuable tra&t on limefton€s, men-
tions fome found in Sunderland, which in external appear-
ance refemble flints, and give fire with ftecl, yet burn to
lime as pure as that of chalk. ‘Effays on Agriculture, vol. Il

PC 1 88. .
G tiops
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tions are rarely lefs than 2 or § perct. The
caibonaceous principle fhould alfo be reckoned
among them; for, as Dr. Higgins olferves,
limeftones, calcined in veflels that do not allow a
free communication with the air, afford a grey
lime from fome mixture of the coaly principle
that remains unconfumed. Hence alfo limeftones
lofe lefs of their weight when diftilled in a retort
than when burned in an open fire.

Variety 1. Thofe of fplintery fraclure. Theic
colour is generally grey, bluith grey, or greyith
blue; their hardnefs from 7 to 8, and their fpec.
grav. from 2,6 to 2,72. .

Of this fort is the greyith blue limeftone of
Dublin; it is perfe@ly opake; its fpec. grav.
2,708 ; it does not imbibe water, at leaft in 24
hours; it contains 0,41 of fixed air, and 0,03 of
a mixture of blue argill and iron; it gives an
carthy fmell when breathed on.

The limeftone of Paris contains 8 per ct. of
arg‘ill, quartz, and iron. Dijonval, 142. .

“ariety 2. Thufe of conchoidal fracture. Thefe
are generally Ifabella yellow, or dark blackifh
grey, or yellowith or reddith brown. Moft of
thofe I have feen are, however, fo mixed with
argill as rather to pafs for marlytes; but, if the
fra&ture be uneven and imperfeQlly conchoidal,
they are purer from argill : the colour of thefe is
bluith or greyith blue black; of this fort is the
tpecimen, Lefke, O, 1232; fee alfo N. 1212
and 1220, )

Varicty 3. Of aa earthy fraflure. Their co-
lour is generally white or light grey, or greyith,
yellowith, or reddifh white, or reddith brown.
They are all porous, and fome exceeding porous,
and hence they abforb from about § to 4, of

their
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their weight of water ; their fpec. grav. is there-
fore variable, being different both before and
after abforption, and the difference proportioned
to the quantity abforbed. The lighteft ftonc of
this fort I have read of has its fpec. grav. 1,3864,
and after abforption 1,7528 : it therefore abforbed -
above } of its weight of water. It is dug in the
quarry of Bourré near Montrichard, in the neigh-
bourhood of Tours : its colour is white, very foft,
and fine grained ¥. The denfity of the heavielt
fcarcely exceeds 2,55. ‘lLhe hardnefs. of thefe
fones is from g to 7. .

Portland ftone, whofe fpec. grav, is 2,461, and
Bath ftone, whofe fpec. grav. is 2,494, belong to
this variety, as does Ketton ftone, whole colour
is reddifh brown, and confifts of fmall rounded
particles compacted together like the roe of fith :
Its fpec, grav. 2,456. It contains go per ct. of

‘mild calx and 1o of argill, with a minute quan-

tity of calx of iron. It feems the faiie as the
cenchbrites, 4 Crell Boytr. 432.

Several calcareous depofitions, fome even from .
Carlsbad, belong to this varicty ; fome prefent a
number of rounded depreffions in their fratture ;
thofe which 1 have feen were either white or
brick red.

Compaé limeftones often pafs into marl. See
Letke, G. 734, 735, and S. 1357; bur it firlt
grows flaty. ‘ .

Variety 4. Of a flaty fraclure. Under this
head 1 comprehend thofe whofe fingle laminz
have a compa& fratture, but upon the whole flaty.
Of this fort are,

1. The calcareous flagftones of Woodftock.
Its colour is light bluifh grey, or yellowiih, pow-

* Briffon, p. 259.
G2

dered
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dered over with {mall reddifh white round parti-
cles of a farinaceous appearance. The laminze
are of about %; of an inch in thicknefs, and are
themfelves of a compaét fracture. lts fpec. gr.
from 2,585 to 2,614. It affords about 0,34 grs.
of air, which had fomewhat of an hepatic or
putrid fmell. It contains a mixture of filex, ar-
gill, and iron; and hence gives fire with fteel,
though with difficulty. Its luftre o, tranfpa-
rency o; but its impurities are not fufficient to
render it fufible, at leaft at 130°.

2. Limeftones, of an Ifabella yellow colour,
frequently bearing vegetable impreffions, The
Jaminz of thefe are frequently from ; to 3 of an

- inch in thicknefs, and prefent a fomewhat con-
choidal fratture; that in Lefke, O. 1240, burned
to lime at 120°. See alfo G. 354, 355.

Limeftones, of a light bluith grey colour,
whofe laminz prefent a fplintery frature, as in
Lefke, S. 1357. Thefe pafs into marls for the
moft part.

The yellowith grey limeftone, Lefke, S. 961,
is both fandy and flaty.

4. Granular limeftones are alfo fometimes
flaty, but much more rarely. See a fpecimmen of
this fort in Lefke, S. 1326.

2d Family.

Foliated and granular. Its moft ufual colours
are white, or light grey, or yellowith, greenifh,
or reddith white; feldomer reddith brown, flefh-
coloured, or bluith grey, or greyith black. -

Its luftre 2,1; tranfparency 2. 1,5, of the
darker forts 1,

[ Its
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Its frature foliated, often very {mall and fine,
always ftraight, fometimes in the grofs flaty,

Its fragments 2.

It prefents granular diftin concretions, often
fo fmall and fine, that the foliated texture is dif-
ficultly difcerned.

Its hardnefs from 7 to 8 ; its fpec. grav. from
2,71 t0 2,8376; where the denfity is higher, it
is impure,

It fcarcely ever contains petrifa&ions, or im-
preffions of marine exuviz. '

Many of thefe effervefce very flowly with'acids,
as will be feen in the fequel.

Parian marble is faid to be the pureft ftone of
this family. Its colour is pure white. Its fpec.
grav. according to Briffon, 2,8376. Carrara
marble is next in purity. I found it to contiin
about 0,45 of fixed air, and 0,03 of argili, with
minute quartz cryftals. lts fpec. grav. ,717.

Mr. Cronfted, in the Memoirs of Stockholm
for the year 1763, tells us he met in Iemptland a
black thin flaty limeftone, of a fparry texture,
which, from its external appearance, w-uld
fcarcely be taken for limeftone, and yet afforded
excellent lime. In fome places it was aark grey,
and undulatingly flaty.

Mr. Woulfe prefented me with another of the
flaty kind from Scotland ; its colour dark bluifh
grey ; its luftre 1; tranfparency 1; fr:&ure,
thick flaty. The lamina about the thicknefs of
an inch; their furfaces ftrewed over with mica.
FraCture of the laminz granularly foliated, yec
mixed with the fplintery. Fragments 3; hard-
nefs from 8 to g; fpec. grav. 2,7:8. ,

Some limeftones are at the fame time both
granular and fine fplintery, as may be feen in the

G 3 fpe-
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fpecimen, Lefke, O. 1254, which is of a beauti-
ful bluifh grey colour; and fome conchoidzl, and
excceding minutely foliated, as the fpecimen in
Letke, 5. 349.

3d Family.

Foliated and fparry.

Spars#*. ift variety. Common Spar.

Its moft ufual colour is white or greyifh white,
alfo yellowifh or reddith whire, more rarely olive
or leck green, honey or ochre yellow, or fleth,
or brownifh, or purplith red ; ftill more rarely
brown, or bluith grey, or greyifh black.

It occurs both amorphous, cellular, ftala&iric,
kidneyform, glcbular, or interfperfed through,
or pervading in veins, other mineral fubftances,
or invefting them, or filling their cavities; or
cry(tallized in various forms ; for a minuter de-
fcription of which we muft refer to Mr. Rome
dec Lifle: the moft general are the rhomboidal,
but frequently we find them cryftallized in hex-
agonal prifms, terminated by a pyramid often at
one end, rarcly at both, and fometimes at nei-
ther.  The angles of the pyramid never corre-
fpond with thofe of the prifm, which diftinguifhes
tiem from quartzy cryftals: the pyramids fome-
times refemble the head of a nail. Very fre-’
-=:zxtly fpars occur in the form of a dog’s tooth,

. =et in that of leaves, &c.
"= i:zfre 3,2, never o or 1, but when either

-2z~ Tag or debafed by foreign ingredients.

—-. arency 2, 3, 4, 1, if of the amors

. e e l,s. I,
= =2 fpar, without addition, always denotes

Its



Foliated. 87

Its fraGture foliated, generally ftraight, rarely
convex or undulated.

Its fragments generally rhomboidal, or tending
thereto.

The amorphous generally prefents diftin& gra-
nular concretions, feldom lamellar or columnar;
* fome feem really ftriated, as in Lefke, O. 1268 :
the columnar give it a ftriated appearance, as in
Lefke, O. 1428.

Its hardnefs from § to 6; fpec. grav. from
2,693 to 2,718.

By my own experiments, pure femitran{parent
amorphous fpar lofes from 43 to 45 per ct. of its
weight by folution in acids. Mr. Sauflure, ju-
nior*, found fome rhomboidal fpars lofe 0,395
by folution in nitrous acid; Mr. Bergman only
»34 : it is probable he ufed the vitriolic acid to
diffolve it.

White or grey opake fpars generally contain
argill, but certainly not exceeding 12 per ct. for
they are all infufible by pure air. 7he brown
ferruginous {pars, on the contrary, are all fufible
by the heat produced by that air.

Reddifh and violet fpars generally derive their

,colour from Manganeze. 16 Roz. 15 Lafius,’

Hartz 327.

2d variety. Arragon fpar 4.

White or greenifh white, and in the middle
fomewhat blue.

lLuftre 2, Tranfparency 2. 1.

It is-found cryftallized in hexangular prifins,
whofe planes arc concave.

* 40 Roz. 163.
+ Bergm. I. 1788, 91, g6. 3 Berl. Beob. 364. 1 Chym.
An. 1783, 388,

G 4 Fralture
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Fra&ure fparry ; but, as it prefents columnay °

diftin& concretiohs, it appears as if firiated.

Hardnefs 6. Spec. grav. 2,778.

Moderately heated, it phofphorefces, emitting
a red light, and then falls into powder.

It diffolves flowly, but entirely, in nitrous
acid, with effervefcence; and contains no fluor
acid, as Mr. Klaproth evinced, by diffolving it in
vinegar. It probably contains more fixed air
than the former variety, and probably a mixture
of ftronthian, o

4th Family. See Lefke, O. 1435.

Striated or fibrous.  Staladtite, alabafter,
finter. ' '

Its colours are grey, white, yellowith or green-
ith white, or pale green, or light or cherry red,
or reddith brown, or bluifh grey, or firiped or
veined with thefe colours.

Its forins various, amorphous, or branched,
jagged, tubular, globular, &c. the furface fel;
dom fmooth.

Its luftre 1, but fometimes abounds in fhining
particles, often o, Its tranfparency 2. 1. '

Its fracture ftriated or fibrous, fometimes very
faintly, the ftriz feldom parallel, oftener diver-
ging as from a common center, or ftarry; it fre-
quently difcovers diftin¢t ftratified concretions of
different colours, fometimes parallel, often curved
or angularly undulating, or concentric.

Its hardnefs from 5 to 7. Its fpec. grav. ac-
cording to Briffon, from 2,3259 to 2,876 ; this
laft undoubtedly from an abundant mixture of

metallic

- - -y
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metallic or a&inolitic particles; but its moft
pfual relative denfity is from 2,6 to 2,77.

It effervefces with acids, and burns to lime.

Calcareous fediments and incruftations belong
to this family chiefly ; that of Carlfbad has its .
fpec. grav. from 2,63 to 2,690, and' contains but
little of iren, filex, or argill.

A fibrous or ftriated limeftone found near the
lake Onega, which confifts of afbeftine or fhorla-
ceous particles, interwoven with the calcareous
in the proportion of 1 per ct. the hardnefs of the
former is 9, of the latter from 4 to 8. It alfo
contains 8 per ct. of argill. A&. Petrop. 1782,
270.

7Calcarcouzr. infiltrations, filling the cavidles of
other flones, are frequently of this family, and
have often been miftaken for zeolytes.

Though moft ftalaCtites have a fibrous frac-
ture, yet there are many whofe fra&ure is earthy.

The fibrous limeftone from Poland, Lefke, O.
‘1435, is very remarkable, as it much refembles
fibrous gypfum. Its colour is yellowifh white.
Its luftre 2. Tranfparency 1. Its fracture

+ fibrous, with flender acicular feparate concretions
ftanding in different dire@ions. Its hardnefs 7.
Very brittle. Its fpec. grav. 2,741, It ftrongly
¢ffervefces with acids, Feels harth,

sth Family.

Swine ftone, Bluith or blackifh or yellowith
grey, or greyith black, or yellowith or blackith
brown, or lfabella yellow.

Luftre 1. 0. Tranfparency o. 1.

) Fra&ure
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Frafture various ; that of the blackifh varieties
generally fine f{plintery paffing into the conchoi-
dal; that of the Ifabella yellow fine fplintery;
that of the yellowith grey earthy. All com-
monly flaty, and difcover fcattered particles of a
foliated texture.

Its hardnefs from 6 to 7. Spec. grav. of a
fpecimen of the grey kind, which I tried, and
was penetrated with fpar, was 2,701, of that
examined by Briffon, 2,7121.

Its moft diftinguifhing charaéteriflic is an uri-
nous or alliaceous fmell, which it emits when
fcraped or pounded.

It is generally prefumed to contain fome bitu-
minow {ubftance, and with good reafon ; though
1 could procure none from the fpecimen I tried
by diftillation, nor any air diftin& from fixed air ;
for the whole of the air I procured from it was
cafily ablorbed by lime-water, but of fixed air I
found it to contain 0,45.

Swine ftone, conipoled of laminz, alternately
white and yellow, is found in the vicinity ot Ve-
fuvius. Gioeni, 13.

Mr. Bergman informs us, that, in the moun-
tatns of Weft Gothland, this ftone occurs in
great plenty, and is there burred to lime, the
expence of fuel being much diminifhed from the
aliment the ftone itle!f affords when heated to
rednefs *.  ‘I'his quality is known in many parts
of the county of Galway, where this ftone
abounds, but fuel is fcarce ; and hence it is often
. employed to heat rooms, as it reinzins hot many
hours.

¥ 5 Berg.125.
The




Erlefenflein, o1

The browner forts are I belicve moft frequently
marls or marlites.

7th Family,

Oviform.  Erlefenficin.

Their colour. 1s generally yellowith grey, or
brown.

Luftre o. Tranfparency o or 1.

They confift of a number of globules clofely
compacted together ; their hardnefs from 6 to 7.

3d Species.

- Mild calcareous earth, mixed with a notable
proportion of other earths, iron, or manganefe.

Mixed with barytes or barofelenite. Baryto-
Calcite.

Of this ftone, which I have not feen, Mr.
Bergman gives the following account *,

Its colour, dark or light grey, almoft white.

Tranfparency 2.

Form, cither that of a wedge, or fome feg-
ment of a fphere, or rounded, or cryftallized in
quadrangular prifms.

Fraure ftriated, and prefents feparate colum-
nar concretions, more or lefs diverging as from a
common center,

It contains g2 per ct. of aérated calx, and 8
of acrated barytes.

Spec. grav. not given, but I conjeture it to .
be nearly 2,78.

It effervefces with acids.

~ * 1 Chy. An. 1734, 388. .
4tb Species.
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4¢b Species.

Mixed with magnefia. Muricalkite,
Of this fpecies, there are two families, neither
: of which has as yet been accurately defcribed.

1ft Family.

In an earthy form.

Of an olive colour, It confifts of a large
proportion of mild calx, and a fmaller of -mag-
nefia; and, though it has the appearance of a
clay, yet contains no argill. 13 Roz. 60, found
near Thionville, '

2d Family,

In a ftony form, and amorphous.

A ftone of this has been miftaken for the white
or fparry iron ore. It is found near Creutzen-
wauld, and contains 75 per ct. of aérated calx,
12 of magnefia, and 13 of iron, per Bayem, 13
Roz. 59. Mr. Chaptal informs us he has de-
te&ted fome proportion of magnefia in many of
the limeftones of Languedoc, 2 Chapt. 65.

3d Family.

Cryftallized.  Compound fpar. Bitter fpar of
the Germans,
Greyith
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Greyith white, or verging to the dark pearl

Y. :

g"I)t' occurs partly fhapelefs, partly in blunted
fragments, partly cryftallized in rhomboids, fmall
or middle fized. :

The furface of the fragments is longitudinally
ftreaked, that of the cryftals rough.

External luftre greafy, 1. internal, pearly, 3.
Tranfparency 3, 4. ,

Fra&ure ftreight, foliated. Fragments rhom-
boidal. ’

Prefents grofs-grained diftin& concretions,

Hardnefs 8, brittle. Spec. grav. 2,480.

It does not effervefce with acids until it is pul-
verized, and then but gently, though completely
foluble therein; if previoufly heated, it will dif-
folve more quickly. Heated to rednefs for half
an hour, it does not decrepitate, but lofes 45 per
ct. of its weight. In a porcelain heat, it vitrifies
with the crucible, which it tranfpierces. By
Mr. Klaproth’s analyfis, it contains 52 per ct. of
mild calx, 45 of mild magnefia, and 3 of iron
mixed with manganefe. 5 Berl. Beobacht. 55.

It is found in Tyrol, and generally mixed with
chlorite and | talc, '

5th Species.

Mixed with a notable proportion of argill or
clay. Adrgillo-calstes.

1ft Clafs,

Readily difintegrable by expofure to the atmo-
fphere.

-
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Marls, or Calcareous Marls *.

1t Family.

In an earthy or femi-indurated form. Merge/
erde of Werner.

Generally yellowith grey, more rarely yellow-
ith white.

Luftre o. Tranfparency o.

Surface dufty.

Slightly compaed together, frequently loofe.

Feels dry and rough. Spec. grav. from 1,600
t0 2,4.

It ftrongly effervefces with acids, and, when
diffolved therein, the refiduum, dried in a heat of
100° Fahr. weighs from % to ¢ of the whole;
that is to fay, this marl contains from 30 to 8o
per ct. of calx.

It is fufible in a heat .of from 130° to 140° of
‘Wedgwood. ,

In water it foon falls into powder, and is not
duile ; the compa&ted part farther moulders by
expofure to the air.

It confifts of mild calcareous earth, in the pro<
portion of from 66 to 8o per ct. the remainder
clay, with which mica, and other foreign ingre-
dients, and frequently thells, are mixed. But
clay itfelf contains two ingredients, namely, argill
and filex ; and hence this family divides into two

* Though there are different diftin@ions of marls, yet by
the term marl, without farther addition, calcarcous marls
are uuderftood,

branches;
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branches; the one in which the argill exceeds,
or at leaft amounts to 20 per ct. of the whole
refiduum ; the other, in which the filiceous in-

edient amounts to more than 8o per ct. of the
whole refiduum. This diftinétion, which s of
fome importance in agriculture, cannot be di-
retly made but by means of a chemical analyfis;
however, it may be inferred from the property
which the refiduum, after folution, has or has not
of making a good brick; if it cannot be formed
into a brick, then the filiceous ingredient ex-
ceeds ; if it can be made into a brick, and this
brick is liable to crack in drying, then the argil-
Jaccous ingredient exceeds.

2d Family.

In a ftony or indurated ftate. Verbarteter Mer-
-gel of Werncr. .

Yellowith white, or yellowith or bluith grey,
or Ifabella yellow or brown, or reddifh or yellow-
ith brown, or brick red, or fleth coloured, or
greyith black.

Surface often dufty.
~ Luftre o. Tranfparency o.

FraCture earthy, fometimes inclining to the
fplintery, or conchoidal, frequently flaty.

Hardnefs from 5 to 7. Spec. grav. (when it
ean be taken) from 2,3 to 2,7.

It is fufible by a heat of 133" into a dark green
compact glafs.

Molt frequently crumbles focn after immer-
fion in water.

It effervefces ftrongly with acids, and by folu-
tion therein lofes from 0,25 to 0,32 of its weight

6 Tk
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The refiduiim, after folution, being well waftied
and dried, weighs front 3 to 3 of the whole,

It confifts of mild calx and clay in the fame
proportion as the former variety, and frequently
a large proportion of mariric fhells. Moft marls
contain a fmall proportion of magnefia, and fome
veftiges of marine acid *; they are liable 2lfo to
various other contaminations.

By expofure to the air and moiftute, it fooner
or later, generally at fartheft within a year, chips
and falls to pieces. This difintegration is re-
markable, for it does not proceed folely from the
abforption of water, and the dilatation and con-
traction of this abforbed water, by the varying
temperature of the atmofphere, as it takes place
in climates under which this variation is not con-
fiderable ; nor does it proceed from the abforption
of air by ferruginous particles it may contain;
for marls that contain {carcely any iron, or which
contain iron in a ftate that admits of no farther
calcination, equally fall to pieces after expofure
to the atmofphere, and fo do the fhells contained
init. I fufpet it to proceed partly from the ab-
forption of moifture, and partly from the abforp-
tion of air by the carbonic principle of the ma-
rine exuviz, or fhells found in the marl.

Marls that contain only 66 per ct. of mild
calx are frequently burned to obtain lime; this
lime takes lefs fand indeed, but is unfit for con-
ftructions under water. D. Wettering remarked,
that marls, which contain above  of their weight
of aérated calx, will not form bricks. Dr. Hig-
gins obferved thut mortar, which contained } of
of its weight of argill, was fubje& to chip by

% Per Monnet, 4 Roz, 80,

expofure
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expofure to the air and moifture. On Cements,
121. .

It has, however, been obferved by Mr. Ma-
quer, that limeftones, which contain only o,15
or 0,16 of argill, poffe(s all the properties of
limeftones ; Mem. Par. 1728 : yet this muft be
teftrained to the cafe in which they are not ex-
pofed to an high degree of heat, or he muft
mean pure argill; for, if they contained that
- proportion of clay, they- would undoubtedly be
fufible.

This family, like the foregoing, is divifible
into two branches; the one, in which the argil-
laceous part of the clay exceeds the filiceous ; the
other, in which the filiceous is to the argillaceous
in a higher proportion than 4 to 1.

"1ft Branch.

Of this fort, I do not recolle&t that any have
as yet been analyfed. ‘ :

N

2d Branch,

Siliciferous Marls.

Thefe, as before faid, poflefs the fame charac-
ters as the foregoing, except that they do not
harden when calcined ; nor does the refiduum,
after folution in acids, form a brick., Thefe
properties, it muft be underftood, are fufceprible
of various gradations, as the compofitions necef-
farily vary from each other. Of this fort, a few

: are
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are mentioned by Dr. Withering, Phil. Tranf.
1773

1. A brownifb white marl, refembling a calca-
reous incruftation. It contains 53 per ct. aérated
calx; the remainder fand.

2. A4 lcad-coloured friable flaky marl, contained
48 per ct. aérated calx; remainder fand.

3. A brownifb-grey marl, very hard, in irregu-
lar lumps, contained 53 per ct. aérated calx ; the
remainder fand.

4. A lead-coloured marl, in powder or fmall
hard lumps ; it contained 66 per ct. aérated calx,
with fand, and a fmall proportion of argill.

2d Clafs.

Not readily difintegrable by expofure to the
atmofphere.

Marlites.

Light or dark grey, or bluith or yellowith
grey, or brownith red, or fleth coloured, or grey-
ith black.

Luftre o, tranfparency o, when the limeftone
is of the compa& kind; but, whenit is of the
granular, fome luftre and tranfparency are per-
ceived, as in the fpecimen, Lefke, 564.

Fra&ture moftly earthy or conchoidal, feldom
fplintery, frequently flaty, more rarely granularly
foliated, fometimes mixed.

Hardnefs from 4 to 8, Spec. grav. from 2,3
to 2,877. ‘

Effervefce
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Effervefce with acids, thou
flowly. .

They are not difintegrated by expofu the
atmofphete, at leaft in 6 years. Hence we fee
they differ but little from marls in their external
chara&ters; however, the property of refifting
the influences of the atmo{%hcre, at leaft for a
confiderable time, is too important a ground of
diftin&ion to be paflcd over.

1ft Family.

In which, next after the calcareous ingredient,
the argillaceous predominates.

Argilliferous Marlites,

1. A dark blue limeftone, of a conchoidal ot
femilenticular form, opake, dull and flaty, hard
as 8. Spec. grav. 2,877. It contained o,50 of
mild calcareous earth, 32 argill, 12 filex, and 2
of iron. i

2. Orbicular maffes (geods), containing brown
or bluith grey marl, fplit into compartments,
and interfeted with veins of fpar, called Ludi
Helmontii. I cannot, however, fay that I parti-
cularly examined thefe.

3. Mollaffe, a grey or yellowith grey ftone, found
in the neighbourhood of Laufanne, and various
parts of France, at leaft thofe forts of it that,
after a length of time, are injured by expofure
to the air, feem to belong to this family.

4. Various ftala&ites, fuch as thofe confifting
of hollow cones, including others of thc fame

Ha2 fort
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. fort found in Helfinburgh, and which, according
to Baron Born, are difficultly foluble in nitrous
acid, and when calcined, and thrown into water,
depofit a confiderable proportion of argill. 1.
Raab. 304.

5. Various red and green marbles, fuch as the
brownifh red marble of Ingermania, variegated with
‘red and green. Its fratture earthy. Its hardnefs
from 6to 7. Itaboundsin petrifaltions, effervefces
weakly with acids, by calcination becomes grey,

and affords a bad lime. By Mr. Georgs’s ana-
lyfis, it contains 65 per ct. of acrated calx, 17 of

* argill, 12 filex, 3,5 of falited calx, and 2 of
iron, A&. Petrop. 1782, 276. Itentirely refem-
bles that of Robock in Kinneculla, which Mr.
Bergman tells us is fufible in a ftrong heat, and
yet affords a weak lime, Mem. Stockh. 1768 ;.
and the green Campan of the Pyrences, which,
by Mr. Bayen’s analyfis, confifts of 0,65 a€rated
calx, o,32 argill, and 0,03 of iron flightly cal-
cined. '

6. Some bluifh and yellowith grey limeftones
of a compa& texture, fuch as that found in the
bithoprick of Fulda, which contains 75 per ct.
of mild calx, and 25 of argill. Voight Fulda, 15.

7. Various porous limeftones, which afford a
very poor lime, are probably of this family.

8. Mr. Ferber, in Nov. A&. Petrop. 1783, p.
263, mentions a very fingular fofil, a marl
cryftallized in an oftohedral form, like alum,
which contains argill and filex; but nothing
farther concerning it is as yet known,

¢ 2d Family, -
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~2d Family.

In which, next to calx, filex predominates,

- Silicifergus Marlites.

Of this there are many varieties, feveral of
which give fire with fteel at the fame time that .
they eftervefce with acids.

1. A brownifh red and white marble of Fin-
land, of micaceous or fcaly texture, whofe hard-
nefs is 9. It contains 744 per ct. aérated calx,
16 filex, 5 argill, 3 magnefia, and 1 of iron,
Per Georgi Act. Petrop. 1782, 276.

2. A greyith blue marble from Pergula, near
the lake Onega, of a minute fcaly texture, yet
fomewhat angular in its fraGure. Its hardnefs
from 8 to g. It contains 79 per ct. aérated calx,
18 filex, 2,5 argill, and o,5 iron. Jéid.

3. A greyifh black marble fpotted with white,
from Sardopol, on the lake Onega, of a minute
{caly texture, with a few micaceous particles.
Its hardnefs from 7 to 8. Contains 66 per ct.
of aérated calx, 19 filex, 10 mica, 4 argill, and
1 of iron. Ibid.

4. A flefh coloured marble, variegated with
white, alfo from the lake Onega. Its hardnefs g.
Contains 75 per ct. acrated calx, 16 filex, 5 ar-
gill, 2 mica, and 2 of iron. Jbid.

5. A blackith calcareous flate, found near
Courmayer, in the Alps, is fufible, and contains
0,613 calx, o,275 filex, 0,06 magnefia, 0,0225
argill, and 0,015 iron. * 2 Sauff, 2¢8.

H 3 6. A
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6. A blackifh limeftone, found in Tauria, ex-
actly refembling a flint mentioned by Prince
Gallitzin in his defcription of that country,
Bergbau, 298 ; and another refembling horn ftone
found at Furftenberg, which with limeftone
contains a quantity of fand; of which Langer
makes mention in his mineral hiftory of Pader-
born, p. 8; and the flaty limeftones found on
the Gramplans in Scotland, which effervefce with
acids, and give fire with Ileel 1 Bergb. 399, are
of this family.

7. Silicicalcareous freeftones, which are oftcn
porous, and ferve for filtering ftones, fuch as
Pierre de Liais, which, according to Monnet’s
Mineralogy, 52, contains 33 per ct. filex. Its
fpec. grav. according to Briflon, is from 2,07
to 2,

8. 44‘\1'cn:=1ceous. lnmeﬂone, fuch as that found
at Sharzfeld in the Hartz, Lafius, 193. Its
fpec. grav. 2,489.

9. A radiated ﬁcllnform limeftone (Sternfpath)
found on the Carpathian mountains by Mr, Fich-
tel. Its colour white and greenith. Luftre filky.
According to Mr. Bindheim, it contains 0,66 per
ct. mild calx, 0,30 filex, and 0,03 iron; but he
tells us it is fufible by the blow pipe, which
could not happen if it did not contain argill alfo,
or the filiceous ftone muft have been of the fu.
fible kind, and even fo it would fcarcely be
fufible.

10. Mr. Chaptal informs us, that fome lime-
ftones in Languedoc contain fo much filex, that
when calcined they need only be beaten up with
water to make good mortar. 2 Chapt. 34.

3d Clafs.
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'gd Clafs.

Argillocalcites, penetrated with bitumen, ful
phur, or pyrites. :

1t Family;

Bituminous Marlite. Bituminofer Mergel Schie-
fer of Werner. ‘

Colour greyith or brownith black. Fra&ure
partly ftraight, partly curved, or undulatingly
flaty ; the internal furfaces of the former rough,
of the latter fmooth. The laminz either thick
or thin. Fragments tabular.

Luftre of the ftraight flaty o, of the curved

Hardnefs 5. Spec. grav. from 2,361 to 2,442.

Feels drv.  Often contains copper pyrites.

It effervefces with acids, even the fpecimens
that have moft the appearance of coal, as thofe
in Lefke, O. 1538, 1535. The fpecimen 1537
effervefces but weakly.

It moft commonly bears impreffions of fith or
marine plants.

It feems to be the fhale bjnd of 4th Watfon,
344, yet its fpec. grav. according to him, is
2,681,

This ftone muft not be confounded with bitu-
minous fhale (brand {chiefer), which it much re-
fembles ; that is an argillite, fcarcely effervefces
with acids ; bis, a calcareous ftone, ftrongly ef-
fervefces with acids: its fpec. grav. at a medium
2,388. '

H4 The
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The former is found in coal-mines, the latter
is not attached to thzm, but contains copper are,

2d Family.
Pyrizaccoas Lime Tane,

Dark grey, or yellowith grey. Luftre 1, from
fome interpoted fhining particles.

Tranfpirency o Fra®ure compa&, often
flaty. tlardnefs from & to ¢, britzle.  Spec.
grav. 2,703.

Gives a grey powder, is not magnetic.

Solucle 1n acids, and fumetimes with effer-
vefce~ce.

Detonates with nitre.

Caicined wich charcoal affords a liver of ful-

hur.
P Diftilled, it affords fome flowers of 1ulphur,
and volatile vitriolic acid.

By the analyfis of Baron Servieres, it contains
75 per ct. mild calx, and 235 of pyrites, con-
fifting of 14 parts argill, 7 quartz and fulphur,
and 4 of iron#%,

6th Species.

/Irgemme. Schiefer fpath of Werner,

Colour greyith, reddith, or grccmfh white,

Luftre, where frefh broken, and in the direc
tion of the lamelle, 3,2, and of the filvery kind,
as [ think ; fome call it intermediate between that
of wax and mother of pearl.

* 11 Rozier, 394, 22 Roz. z07.

Tranfpa-
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Tranfparency 1,0 1.5. -

Fra&ure curved foliated, in the grofs flaty,
Fragments 2. C

Hardnefs 5 to 6. Very brittle, Spec. grav.
2,647. Hath fomewhat of a greafy feel.

Effervefces ftrongly with acids.

Heated to rednefs, it turns reddith brown ; by
a heat of 155° it is converted partly into a brown
porcelain mafs, and partly into a reddifkt brown
glats, which attacks the crucible,

Its compofition is not yet known, and I had
too little of it to allow a farther examination;
but, from its aftion on the crucible, I think it
probably contains magncfia, and a fmall propor-
tion of argill and calx of iron.

According to Mr. Kirtten, its fpec. grav.is
intermediate betwien the heavy and not re-
markably heavy  Lefke’s Cataloguae, p. 273.
Mr. Hoffman, however, did not find its fpec.
grav. fo high. That which I examined was
taken from the fpecimen in Letke, O. 1499.

It bas~hitherto been tound only n Barman’s
Griin, near Schwartzenberg, and Konfberg, in
Baxony, and in the Snara pit, in Norway. ‘Lhe
filvery chalk, already mentioned, fecins however
pearly related to it.

[ ]

7th Species. -

Combined with manganefe and iron #,

Sidero Calcite. Braun fpath of Werner, fpath = -

perlé of Romé de Lile.

* Karften in Lefke, p, 275. 1 Bergm. I. 1789, 190
12 An, Chy. 165.

Colour
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Colour white or greyifh, yellowith or reddith
white ; the red fometimes rifes to the rofy, fome-
times finks to the brown or darker red ; the yel-
low degenerates often into Ifabella or brownith
black. Sometimes many of thefe colours occur
together, and frequently prefent an iridefcent or
tarnifhed metallic appearance.

It is found amorphous, cellular, rounded, but
more generally cryftallized.

Its external luftre (when not much decom-
pofed) is metallic or pearly, 3, 2; its internal,
glafly, 2 or 1. Tranfparency of the cryftallized
2, 1,0, of the others, o.

When cryftallized, its forms are various: 1,
lenticular; 2, rhomboidal, with plane or convex
faces; 3, pyramidal and folid, with convex faces,
or pyramidal and hollow, all {mall and low.

Fracture partly ftraight, partly curved foliated ;
the fragments of the former tend to the rhom-
boidal form ; of thofe of the curved foliated, in-
determinate.

Hardnefs 8, brittle. Spec. grav. 2,837, per
Briffon; yet that of the fpecimen, Lefke, O. 1504,
had its fpec. grav. only 2,396. It conlifts of a
groupe_of yellowifh pyramidal cryftals feated on
a porous incruftation, probably of the fame fub-
ftance ; that examined by Mr. Briflon was a folid
rhomboid.

It effervefces with acids, fometimes brifkly,
fometimes very flowly *; if the ftone be white,
the nitrous acid leaves on it a yellow ftain,

It frequently occurs decompofed by expofure
to the atmofphere.

* 1 Bergm. I. 1789, 189. 7 Roz. 224, 226. Phil. Tranf.
1779, 29. That of Lefke, O. 1504, cffcrvefces brifkly, though
not {o ftrongly as calcarcous fpar,

When
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When heated, it decrepitates, and becomes
red or brown, and often magnetic. In a ftrong
heat, the white tranfparent cryftals lofe about
0,455 of their weight; 0,40 being fixed air, and
0,05 water. 40 Roz. 163. For the amorphous
fee the fpecimen Lefke, S. 178 and 772.

It confifts of variable proportions of aérated
calx, acrated manganefe, and iron.

This ftone hath been fo long miftaken by my-
felf and others, that a hitory of the opinions
concerning it may be fomewhat interefting.

Rom? de Lifle is the firft who has given any
thing like a defcriprion of it in the firlt edition
of his Cryftalography, A. D. 1772. He there
tells us it confifts of a number of cryftals, or ra-
ther rudiments of cryftals heaped on each other,
of a filvery white or golden hue, and calls it
pearly Jpar ; but he rtotally miftook its nature,.
for he reckoned it among the fluor fpars, p. 155.

In the year 1778. Mr. Woulferead a paper be-
fore the Royal Society of London, printed in
the Tran(alions of 1779, in which he gives a -
much fuller account of this ftone, which he con-
fiders as a non-defeript. It forms, he tells us, flat
rhomboidal cryftals, and difcovers great variety
of colours, being found either white and femi-
tranfparent, or pearl coloured, or reddith, or of
different fhades of brown or yellow; fome of
the luftre of gold, brafs, or copper. Its hard-
nels only inferior to quartz or felfpar, and éffer-
vefcing with the three mineral acids. He then
proceeds to its analyfis, which, making allowance
for the time (manganefe being then in a great mea-
fure unknown), has undoubtedly great merit. He
diftinétly proved the exiflence of calcareous earth,
of magnefia, or fome new fubfance with whiih'

tae
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the vitriolic acid afforded white rhomboidal cryf-
tals of a ftyptic bitter tafte, and iron; whence
he concluded that 180 grs. of this fpar containg
109 of mild calx, 63 of magnefia or fome new
earth, and 8 of iron; or 1co parts of the fpar
contain 60,5 mild calx, 35 of this new earth, an

4,4 of iron. *

By this account, I was led to think this fpar
contained magnefia as well as calcareous earth,
and hence, in my former Elements, 1 called it
compound [par.

In the mean time, Mr. Romé de Lifle, in the
. fecond edition of his Cryftalography, made a
nearer approach to the true nature of this ftone,
though he ftill miftook it. He tells us, p. 616,
619, 622, that it frequently paffes into the fparry.
iron ore. This obfervation at once opened to
me its true compofition, for, the agrcement of
his decompofition with that of Mr. Woulfe per-
fuaded me that his fpath perlé was that new fpar
defcribed and analyfed by Mr. Woulfe, who in-
deed fufpe€ted fome conne€tion between it and
the fparry iron ore, though a fallacious experi-
ment afterwards induced him to deny that this
ore contained calcareous earth; but the experi-
ments of Mr. Bayen and Mr. Bergman prove
" that point beyond contradition.

Lately Baron Born, in the catalogue of the
foflils of Mifs Raab, though well aware that the
fpath perlé of Romé de Lifle was the fame as
the braun fpath of the Germans, and that this
latter contains manganefe as well as mild calx,
‘was neverthelefs perfuaded that the ftone analyzed
by Mr. Woulfe was totally of a different nature,
and that it really was compofed of mild calx and
magnefia. To this miftake I was, I muft own,

2 in
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in a great meafure acceffary, as I did not mention
that Mr. Woulfe himfelf fufpeCted that what he
called magnefia was not true magnefia, but a
new earth. A ftone, however, of the fame na<
ture as that which I had wrongfully afcribed to
what I called compound fpar, Baron Born afferts, .
has been found in the valley of Zillerthal in
Tyrol, in a fteatitic rock ; the defcription he
gives of it exadtly correfponds with that of M,
Woulfe, except that it neither effervefces nor dif-
folves in acids, both which Mr. Woulfe expreflly
fays the ftone defcribed by him does : the Baron,
therefore, in all probability’ was deceived.

t. From what has been faid, 1t may be inferred
that braun jfpar, or fidero-calcite, exhibits in its
compofition various gradations to or from the
the {parry iron ore; like this it fometimes effer«
vefces with acids, and fometimes this efferve(-
cence is fcarccly perceptible. Bayen. Mem. Etrang.
9> 704. 2 Bergm.198. 2. The proportion of
calcareous earth varies conﬁdcmbly in this ore,
fo that fometimes it contains no more than 2 or
3 per ct.; and hence it efcaped the action of
tartar vitriolate in Mr, Woulfe’s experiment ; for,-
if felenite were formed, yet a few grains of it
would remain diffolved, and afford no precipitate.

. This ore contains manganefe, and it is this
which, with the vitriolic acid, formed white bit-
ter rhomboidal cryftalsin Mr. Woulfe’s experi-
ment ; to this the fatifcence, or cflorefcence, or
decompofition, of the fidero-calcite is owing.
4. The varying denfity of this flone is alfo am
evident confequence of its varymg compofitton
as well as texture.

8th Species.
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8th Species.

Mixed with a notable proportion of iron.

Ferricalcites.

Reddifh, yellowith white; or brownifh yellow,
or brownith red, or dark or yellowith brown, or
brownith blue.

Luftre o, 1. Tranfparency o. Fralture ge«
perally flaty, often granularly foliated.

- Hardnefs from 7 to 8. Spec. grav. from 2,8
to 2,9.

Moulders by expofure to the atmofphere.
Effervefces with acids.

They contain from 7 to 14 per ct. iron, and
mofl frequently a proportion of clay; but, after
the calx, iron is the charalerizing ingredient;
fome, however, only contain fo much as to ren-
der them capable of decay. Thefe are rifty,
and prefent numerous diftin& concretions. See
the fpecimen in Lefke, S. 530, &c.

1. A brown foliated limeftone, found near
Rabenftein in the Hartz; it is fufible per fe, and
confequently contains clay. Its fpec. grav. 2,848,
Lafius 192.

2. A brown iron-fhot limeftone, confifting of
entrochites cemented together by a ferruginous
cement. Its fpec. grav. 2,882, Jbid.

3. A bluith limeftone of a flaty ftruture,
which acquires a rufty colour by expofure to
the air, and is fufible by the blow-pipe.
2 Sauff. 1@7.

‘ 4 A
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4. A yellowith white limeftone, of a granular
or foliated texture, which becomes brown by
expofure to air. By calcination, it lofes from
20 to 5o per ct. of its weight. It contains about
to per ct. of.ifon and manganefe. Found at
Heallefors in Sweden. Scbwed. Abband. 1754,
291.

95. A red limeftone, found alfo at Hallefors,
contains 10 per ct. iron. Rinm. § 189.

6. A pale red or yellow limeftone, found at -
Rytterfhutten in Sweden. Its hardnefs g. Spec.
grav. 4,988. Does not effervefce with acids;
becomes magnetic after roafting ; and contains,
according to Meflrs. Elyart, about 54 per ct.
pure calx, 24 iron, and 22 filex. Schwed. Ab-
band, 1784, 121.

7. Greyifh red compa& limeftones of a porous
texture, almoft paffing into fand ftones, void of
luftre and tranfparency, with an eartby fracture,
and refembling mortar, as in Letke, S. 13z,
See alfo Derivatives.

gth Species.

Superfaturated with fixed air, and frequently
phofphorefcent.

Dolomite,
Firft Family.
Common Dolomite, Dolomie of Sauffure *.
Pure or greyith white, or yellowith white, or

light red.

* 40 Roz, 162,

Luftre
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Luftre o, 1. Tranfparency 1. Frature coil-
thoidal or granularly foliated.

Hardnefs from 8 to g. Spec. grav. from 2,35
to 2,862.

It effervefces flowly with dcids unlefs pulve-
rized.

Does not wither by expofure to the atmo-
fphere. Phofphorefces by collifion either againft
each other, or on being fcraped by a knife; but
this property is not found in all of them. Duly
calcined, it lofes 0,46 or 0,47 of its weight, and
is converted into lime #. By the analyfis of Mr.
Sauffure, the younger, 100 parts of it contain
44,29 of calx, 5,86 argill, 1,4 magunefia, 0,074
iron, and 46,1 of fixed air.

Hence we fee that the lime in this ftone is
united to a much greater proportion of fixed air
than in other limeftones; 100 parts lime in.Cars
rara marble take up 86 of fixed air, but in this
ftone 100 parts lime take up above 100 parts of
fixed air. Does not this proceed from its con-
taining an excels of the carbonic principle ?

Mr. Dolomieu has the merit of having firft
drawn the attention of mineralogifts to this fort
of limeftones. Hence Mr. Sauffure, junior, has
diftinguifhed it by the name of this juftly-cele-
brated Geologift. His analyfis is replete with many
new and important obfervations.
~ In 1 Bergm. I, for 1792, p. 218, we find alfo
a yellowifh fpar mentioned, whofe form' is tabu-
lar and expandcd, confifting partly of granular
and partly lamellar diftinét concretions, which
effervefce very flowly with acids. See alfo Veight,
Mincralogifch. Abhandl. 54.

" oz 39 5 Second
€
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Second Varicty,

Elaflic Marble %,

Colour fomewhat yellowith white.  Surface
tough and uneven. '

Luftre 1. Tranfparency 1. Frafture verginrg
from the compaét to the granularly folured.
Hardnefs from 6 to 7, brittle.  Spec. grav. 2,336.

When its length exceeds 1o or 12 times its
thicknefs, it is flightly flexible and very percep-
tibly el.ttic.

It phofphorefces when ftruek in the dark, or
when laid on red hot iron.

It abforbs about .} of irs weight of water
heated to 70° in 3 of an hour; fpec. grav. is
then 2,850.

It effcrvefces and diffolves in acids ftill more
flowly than the former variety.

By the analyfis of Mr. Sautlure, junior, it con-
tains 0;322 of calx, 0,175 argill and iron, 0,03
mica, 0,0035 magnefia, and 0,4638 fixed air.
Note, the iron fcarcely exceeds . of the who'c.
Here alfo we fiad the pure calcareous part highly
fuperfaturated with fixed air: for, as 32,2: 46,38
14 100: 144.4+

It was firft obferved in the Borghefe palace at
Rome, and lately on Mount Gothard in Swiffcr-
land.

* 41 Roz. 86, by Mr. Fleuriau de Belvue.

| S Ob-
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Obfervations.

Any ftone of a fine grain, confiderable hard-
nefs, and which admits of a good polifh, is in
general called marble; but this denomination is
now moftly confined to aérated limeftones.

White marbles, and tranfparent fpars, are reck-
oned the pureft of the aérated fpecies, and among
the former that of Paros and Carrara; but this
laft we have feen to contain a flight proportion
of argill and mountain cryftal ; and fome parts
of its immenfe beds, I am informed, are remark-
ably replete with filiceous particles. Expofed
to a heat of 700" Fahr. for feveral hours, it lofes
but % of its weight, therefore contains fcarcely
any water. 41 Roz. g6.

The white marble of Stannovai, near Cathar-
inenburg in Siberia, contains, according to Mr.
Georgi, 93 per ct. of mild calx, 6 of filex, and
1 of argill. It is the fame as that brought to
Paris by Abbé de la Chappe. Spec. grav. 2,7185,
- per Briffon. Abbé Poda is faid to have difco-
vered in it a portion of aérated barytes. 1 Raab,
287.

Black marble frequently contains iron; in that
ufed in Paris, Mr. Bayen dete@ed s per ct. of
iron ; but it derives, its colour from bitumen moft
probably, for it affords a white lime, 11 Roz.
496. The fpec. grav, of fine Italian marble is
2,712,

The Chinefe founding ftone, called Hion Che,
or Calcophonos of Pliny, is of this fpecies.
The Duke de Chaulnes has fhewn it to confift of
calcareous earth, with bitumen and iron. It ha;

muc
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much the appearance of bafalt, 6 Mem. Chin,
Thorough black marble is very fcarce. Some
black marbles will not melt even by the aid of
pure air, .others will. Ehrm. § 210.

Grey marbles, or limeftones, appear to be
the lighteft. [ found the fpec. grav. of a grey

marble from Saxony only 2,700. It contained -

42 per ct. of an ill fmelling fixed air.

Pale red limefiones, 1 believe, are moftly dolo-
mites. One from Tiwdi in Finland afforded
Mr. Georgi 96 per ct. of mild calx, 1 of filex,
1 of argill, and 1 of iron. It gave fire with
fteel, effervefced with acids very flowly, and pre-
fented a fraure like quartz. 1 A& Petrop.
1782, 276.

Yellow orange marbles are much lighter; the
fpec. grav. of that of Arragon is 2,678, of old
Caftile 2,691, of that of Loyola 2,709, of that

of Lamancha, which feems compofed of mi-

nute globules, 2,750, of the yellow marble of
Sienna 2,677, Brifon. 1t was found by Mr.
Georgi to contain 93 per ct. of mild calx, 3 filex,
2 argill, 1 magnefia, and 1 calx of iron.

GREEN MaRrsBLEs are faid to be very fcarce:
according to Rinman, § 206, they derive their
colour from fhorl; hence they are generally fu-
fible, Ehrm. § 210. The fpec. grav. of green
campan is 2,741.

Blue, or deep blue, is certainly the rareft co-
lour among marbles; that of Carrara, .called Bar-

diglio, has its fpec. grav. 2,713. The dove-co-

loured or greyith blue is very common ; that of
Goroio&(chit, in the Ouralian ridge of Cathari-
nenburgh, contains by Mr. Georgi’s account 36
per ct. mild calx, 4 filex, 3 argill, 6 magpeiia,
and 1 calx of iron.

12 ~ Violet
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. Violet marbles or limeftones vary much in den.

fity ; that of the violet marble of Valentia is

2,656, or 2,680 that of Maffra, near Lifbon, -
2,723 ; that ‘of Rome 2,755- .

The variegated marble of Florence owes its
dentritical figures to manganefe. 1 Chy. Ann.
1785, 57.
7lhc marble called Lumachelli, found at Bley-
berg in Carinthia, owes its fplendour to fhells
agglutinated by a grey or brown calcareous mat-
ter with argill and iron.

Befides the charalers arifing from texture and
colour, there are other diftin¢tions anﬁng from
compofition, which are of confiderable import-
ance for ceconomical purpofes; for inftance, the
diftin@tion of fat and meagre limeftones, as the
workmen call them. )

The fat, or thofe. which being converted into
lime take up the greateft quantity of fand,
are much efteemed by mercenary architeéls, as
fand is the cheapeft ingredient.

Meagre lime takes up lefs fand, yet forms a
barder mortar even in water. Mr. Smeaton re-
marked, that all ftones which afford a buff-co-
loured lime are of this fort. Eddyftone, § 171.
So alfo are thofe that afford a dark or blackith
lime, according to Mr. Bergman, who firft dif-
covered that this property proceeded from the
manganefe contained in the lime, 2 Berg. 229.
It is however faid, that a certain proportion of
filex and iron pre-exifting in the ftone contributes
not a little to this property, 2 Sauff, 115, 1403
and much I believe depends on the ftate in which
the iron exifts in it, as fhall be feen in treating
of Pouzzolana. Of the ftones in which this
property has been principally noticed, autﬁxors

ave
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have given but a very imperfe& defcription. I
muft, therefore, repeat it in their own words.

1. The Stone of Lena in Upland, mentioned
by Mr. Bergman, is grey, mixed with greenith
white particles, and very hard ; generally invefted
with the brown calx of manganefe. It lofes 0,39
of its weight by calcination, and affords a brown
lime. I believe all limeftones invefted with a
brown cruft are capable of producing the fame
effe®. The prefence of manganefe is difcovered
by melting thefe ftones with double their weight
of nitre; the manganefe, if any there be, will
leave a green trace on the fides of the crucible.

2. A dark grey, compaét, and exceeding hard
ftone, from Brion in Burgundy, prefenting in its
filures fome brown friable matter. It lofes 0,39
of its weight by calcination. 2 Mem. Dijon,
1783, 93.’ .

3. A fky-blue flone, with fhining particles, found
at Aberthaw, in Glamorganthire, gives a buff-
coloured lime, and contamns about 12 per ct. of
a bluifh clay, which reddens when calcined.

Meagre lime is reckoned the worft for manure.

All limeftones, as we have feen, contain fixed
air. Fixed air is now known to confift of pure
air and charcoal, or the carbonaceous principle,
moft probably in the proportion of 72 of the
former to 28 of the latter; but limeftones are as
antient as the creation; therefore, fince they al-
ways contained fixed air, charcoal muft alfo have
been an original principle, and being fo, it moft
probably enters into many compofitions in which
it has not been hitherto fufpeted. Over and
above that, combined with pure air, it certainly
exifts in fhells with which compa& limeftones
abound, and I believe in all limeftones of the

13 darker




118 Cakareous Gerus.

darker colours. It is certain that all thefe ftones
emit a bituminous fmell by friGtion, and many
of them contain other traces of bitumen; now
bitumen effentially contains the carbonaceous
principle ; hence we fee that lime, formed in
clofe veflels, is never perfe&ly white, for the
coaly principle remains unconfumed, that is, un-
combined with pure air, with which in clofe
veflels it cannot come in contad. Is it not from
coal thus exifting in lime that the mephitic air
proceeds, which Dr. Prieftley obferved to fucceed
the production of fixed air? for charcoal is
known to abforb and retain mepbhitic-air. 6 Pr.
226. Flence alfo Dr. Higgins found that % part
of the air yielded by limeftones is mephitic air. .
On Cements, 8.

10th Species

Combined with the vitriolic acid.

Gypfum.  Selenite.

It is foluble in the temperature of 60° in about
500 times its weight of water ; but to effe this
folution in a moderate {pace of time, it is requi-
fite that the gypfum be prefented in the ftate of
fine powder, otherwife it will be very flowly
effeted ; but in boiling water much more of it
may be diffolved, which will precipitatc on cool-
ing. fo that no more than ;5 or ;1 will remain
in folution  The calcareous earth is precipitable
therefrom by cauftic fixed alkalis, but not l;y

2 the
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the cauftic volatile; and the filtered folution
affords tartar vitriolate, or Glauber’s falt,

When pure, it does not effervefce with any
acid, and is fcarcely foluble in any of them, ex-
cept the concentrated vitriolic, which, when
heated, and particularly when boiling, takes a
large proportion of it *. Per Morveau, 18 Roz.

02.

5 Anificial gypfum, fo far dried as to retain its
glafly appearance, contains 34 per ct. of mere'
calx, 48 of the ftrongeft vitriolic acid, and 18
of water. Mr, Lavoifier found ¢ parts natural
gypfum to afford by diftillation 2 of water +,
which agrees very nearly with my determination
of that contained in the artificial : but fome forts
-of gypfum contain a mixture of mild calx, which
is %oreign to their conftitution, and therefore
effervefce with acids. This fort of gypfum feems
to have been formed by precipitation from fome
other acids, and its proportion of ingredients is
different from that found in the former, as I have
eclfewhere fhewn. Moft gypfums alfo contain
about 2 per ct. of iron, and feveral, more; be-
fides a fmall proportion of filex and argill.

The eafieft method of decompofing gypfum is
to boil it in 3 folution of mild alkali.

In a clay crucible gypfum melts at about 130°
Wedgewood, but it is infufible on coal or in
chalk crucibles. By a blow-pipe it may be re-
duced to a globular form, if the blue flame plays
on the edges of the lamell, becaufe the acid is

* Yet Beaumé fays that dilute vitriolic acid diffolves %
of its weight of gypfum, 1 Beaumé, 273; and that dilute
nitrous acid, and marine acid alfo, and vinegar diffolve it as
water.

+ Mem. Scav. Etrang.

I4 then
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then converted into {fuiphur. Maquer found the
pureft gypfum invitrifisble by folar heat; that of
Monmarue {eemed to vield, bur’ probably was
not pure. Even the hear excmd by pure air, if
continued long enough to diftipate the acid, can-
not vitrify it; and as the experimeunts on irs tu-
fion, by Mr. Lavoificr and Lhrninan, were made
on gypfum lying on charcoeal, it is probable its
fufibility even then procceded from L converfion
of the acid into fulphur; vet Geier ailcats it is
fufible by pure air when held inar ugs

When powdered and keated a hiriic below ig-
nition, it undergoes a mosion fim:'ar 1o that of
chullition from the eruprion ot the water ot cryf-
tallizacion ; if taken up as fcon as this motion
ceafes, and then fprinkled over with water, it
foon concretes and hardens by re-uffluming and
cryftallizing with the water it bad loft.

Its hardnefs is fiom 4 to 5, and its {pec. grav.
according to Briffon, from 2,167 to 2,3:1; if
higher, it is impure: but he feems not to have
feen a lighter fort, which is called alabafter, whofe
fpec. grav. by the trials of the ! hilofophical So-
ciety of Ox‘ord, and of Mr. Ward, is 1,872.
Mr. Briffon "applies the term alabaiter only to
certain calcareous {pars, foliowing Mr. D’Auban-
ton, in Mem. Par. 1754,

Of this fpecies 1 ditinguith 4 families: The
. Farinaceous ; The Compact; The kibrous, of
flitated ; and The Foliated,

1ft Family.

Farinaceous Gypfum.

White. Luftre o. Tranfparency o. Of the
confiltence of meal.  Will not form an adhefive
concretion,
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eoncretion, as hair powder does, without being
wetted. Feels dry and meagre. Is not gritty
between the teeth. Scarcely finks in water, and,
when it does, becomes flimy. Slightly eff>rvefces,
but is fcarcely diffolved by nitrous.acid. When
heated a little below rednefs, becomes of a daz-
zling white. Lazius, 238.

2d Family.

Compai? Gypfum. Dichter Gypftein of Werner.
Alabafter.

Greyifh or yellowifh white, or yellowith grey,
or bluith grey, or greenith grey, or olive green,
or wine or honey yellow, or light or dark red.
Thefe colours often meet in the fame fpecimen
in fpots, ftripes, or veins; brown fpots alfo often
occur.

Luftre 1 or 0. Tranfparency 2, 1, 0.

Fra&ure compalt, mottly fplintery, fometimes
paffing into the tine-grained foliated. Fragments
1 oro. Hardnefs 4. Spec. grav. from 1,872 to
2,288. Feels dry, but not harfh. Does not de-
crepitate when heated. Often efferveices, though
flightly, with acids, probably frem a mixture of
acrated calx.

Mr. Nadault found 3lb. of gvpfum to contain
36 grains of nitre befide common falt, 2 Buffon,
Minéralogie, "8vo. p. 703 but this is merely
caflual. .

The fpecimen, Lefke, O. 1547, is white; its
fpec. grav. 2,347 : but the fpecimen, O. 1548,
effervelces fimartly, though fora fhort time: its
fpec. grav. is 2,315, Hence we fee that the
mixture of unfaturated calx renders it heavier.

6 The
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The fpecimen, Lefke, O. 1551, is hard as 6
or 7. Spec. grav. 2,939. It is faid that it isin- -
timately mixed with fwine-flone; but this does
not explain the reafon of its remarkable denfity ;
perhaps it contains ftronthian inftead of, or with,
common calx ; but as it does not effervefce with
acids, this is alfo doubtful.

3d Family,
Fibrous, or firiated.

White, or greyifh, yellowifh, or reddith white,
often grey or fleth red, or honey yellow. Some-
times thefe colours meet in ftripes.

Luftre 2, 3. Tranfparency 2, 1, 3. Fracture
fine or coarfe, fibrous or ftriated, thefibres, &c.
generally ftraight and ‘Parallcl, yet fometimes
bent. Fragments long {plintery 1. Hardnefs 4,
brittle. Spec. grav. 2,300, |

Does not decrepitate when heated ; never effer-
vefces with acids ; when polifhed, becomes iridef-
cent. 1 Raab, 346.

The fpecimen in Lefke, O. 966. is much har-
der; it does not yicld to the nail,

4th Family,
Folia" d.

Of this there are two varieties, the fmall
grained and fparry, and broad foliated.

1ft Va-
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1ft Variety.

Granularly foliated. Blattriger gypftein of

Werner.
. Greyith or yellowith white, or yellowifh, bluifh,
or greenith blackith grey, or light or dark fleth
red, or brown, or olive green.
v Luftre 2, 3. Tranfparency 2, 3. Fratture
foliated, ftraight, but moitly fomewhat curved.
Fragments o, i. Prefents fine and coarfe grained,
often {traight or curved diftinét concretions. The
fine grained eafily crumble and feparate like fand-
ftones.

Hardnefs 4, 3. Spec. grav. from 2,274 to
2,310. Feels foft

This and -the compa& are frequently mixed,
and pafs into each other, and (though rarely) the
fibrous and foliated meet and interfeé each other
at right angles.

The fpecimen, Lefke, O. 1552, varies much
from this defcription, for its hardnefs is from 6
to 7, its fragments 3, and its fpec. grav. 2,900.
It effervefces britkly with acids. Its fra¢ture
partly fine fplintery, and partly foliated. It is
evidently impure, though its colour is nearly
pure white.

Many ftones of .this family may eafily be mif-
taken for limeftones without much attention.
See the Specimen in Lefke, S. 620, 621.

2d Variety.
Broad foliated. Specular gypfum. Frauencis

of Werner, Glacies Mariz. 4
: Grey,
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Grey, or yellowith grey, fometimes falling
into the pale yellow.

It is tound amorphous, or cryftallized into
hexagonal prifms, terminating in an edge, or.in
tho.uboids, or cuneiform, tabular, or lenticular.

In rhe cryftallized, the planes which form the
acure angles are ftreaked longitudinally, thofe
that form the obtufe ace fmooth.

Lutire glafly, 4, 2, 2. Tranfparency 4, 3.
Fracture firaight, or curved foliated.

Liardnefs 4. Spec. gr. 2,311,

It is often penetrated with fwineltone (as it is
faid), whech diniinifhes its tranfparency, and gives
it a difagiecable fmell when rubbed. Kirften on
Letke, 293. Maquart, 434.

It is tound in great plenty, and of an extraor-
dinary fize, in. Rufha, if we may credit Mr.
Guertard, Mem. Par. 1762, p. 861, 8vo, and
Mr. Maquart, p. 4¢3, both of whom have tra-
velled into that empire: it is there ufed inftead
of glifs for window panes; neverthelefs, Mr.
Kivtten aflures us this is abfelutely falfe.

Gypfum mixed with marl is often found in a
flaty form. . Of this fort is the fpecimen, Leike,
S. 259. Its colour is bluifh grey, and greyith
black. T.uftre and tranfparency o. Fracture
flaty. Fragments 3. Hardnefs 7. Spec. grav.
2,473. Heated to rednefs, it becomes reddith
white. As the fpec. grav. is fo low, I prefume
the gypfum predominates. Sometimes it is mixed
with the fmazll foliated, as in Lefke, O. 26 ; the
Lamellz are coarfe and mere imperfeé.

11th Species.

Combined with the fparry acid.
' .= Fhlal‘.
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Fluor. Flus of Werner.

This ftone is nearly infoluble in water. It does
not effervefce with any acid, except the concen-
trated vitriolic acid, and with that but feebly.
‘The nitrous and marine acids, in the common
temperature of the atmofphere, are not ablolutely
anert with refpect to it, bue fcarcely diffuive 1t
without decompofition. It is infoluble in the
acetous. .

In a moderate heat, it decrepitates; and if
pulverized, phofphoreices, particularly the blue
or purple coloured ; but, if heated to rednefs, it
will never atter phofphorefce. In a heat of 130°
of Wedgewood it melts in clay crucibles, or, but
lefs pertetly, in thofe of chalk, but on charcoal
very imperfetly. By concentrated folar heat, or
that given out by pure air, it melts into a button,
which is generally white and cpake when cold ;
if that heat be long continued, it becomes lefs
fufible. Hence, in the heat of our furnaces, it
does not part with its acid.

If it be diftilled in glafs or earthen veflels with
the mineral acids, it emits an acid air, which
corrodes the veffels, and depofits a filiceous cruft
on the water in the receiver, which ablorbs this
air ; this is the moft certain chara&eriftic of the
acid. The vitriolic concentrated, and taken in
equal weight with the ftone, is the acid moft
ufually employed; a gypfum then remains in
the retort.

Hardnefs from 7 to 8. Spec. grav. 3,09 to
319.

100 Parts
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100 Parts of .this ftone contain about §7 of
calx, the remainder acid and.water, in a propor-
tion not yet accurately determined, and a {mall
proportion of argill, filex, and iron, with fome
traces of marine acid, and fometimes of cobalt.

Againft the exiftence of the fparry, as of an
acid fui generis, wany difficultics were ftarted
foon after its difcovery by fome French chemifts,
difguifed under the name of Boulanger, and
afterwards by Mr. Achard and Mr. Monnet, To
remove thefe, Mr. Scheele infticuted a new feries
of experiments, which not only imprefled the
fulleft conviction of the obje& they were meant
to illuftrate, but once more difplayed the unri-
valled abilities of-the illuftrious difcoverer, and
the infinite refources of his art. Sorry I am to
add, that, fince the death of this admirable man,
a man as eminent in the chemical as Newton in
the mathematical branch of natural philofophy,
Mr. Monnet has thought proper to renew his at-
tacks in a ftyle of haughtinefs and acrimony that
infpires infinite difguft. The fallacy of his rea-
foning is fufficiently expofed by Mr. Leonhardi,
in the 6th volume of his late learned edition of
Maquer’s Diftionary.

Of this fpecies we have 3 families : Tbe Sandy;
The Compact ; and The Folated, or Sparry.

1ft Family,
In a fandy or carihy form.
This has been found only at Kobola Poiana, in

the diltri& of Marmaros, in Hungary. It is of
a light
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a light grey colour and loofe confiftence ; when
firewed on an iron plate heated a little below
rednefs, it diffufes a blue or pale yellow phofpho-
ric light. According to the experiments of
Klaproth and Gmelin, it contains the fluor acid
fingly, and not the phofphoric #, Mr. Pelletier
found 100 parts of it to contain 31 of filex, 21
of calx, 15,5 argill, 28,5 fparry acid, 1 of phof-
phoric acid, and 1 of iron. In an unconneted
fubftance of this fort, different fpecimens muft
undoubtedly contain different proportions of in-
gredients, among thefe the filex is evidently ad-
ventitious, the phofphoric acid, being in fuch
fmall quantity, may be found in fome fpecimens,
and not in others, Mr. Haffenfratz difcovered vef-
tiges of it in moft fluors .

2d Family.
Compal.

Whitith grey, and thence paffing into the ver-
digris green. Luftre 1, 2, o. Tranfparency 2,
1. Fratture fplintery or even. Hardnefs 8,
very brittle. Spec. grav. from 3,12 to 3,165.

3d Family.
Foliated, or fparry. Fluor {par.

Its colours are very numerous, pure and green-
ith white, or yellowith or reddith white, or grey

* 1 Chym. Ann. 1787, 5z. 1 Ditto, 1791, 197,
+ 9 Ann. Chy, 115, ] » H19h 197
or
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or bluifh grey, or light or violet blue, or gfafi,
leek, or olive green,” or dark red verging to pur-
ple, or purple inclining to black, or wine or
honey yellow, or yellowith brown. Many of
thefe occur often in fpots, blotches, or veins
pervading the mafs of one and the fame i;gecimen.

It is found cither amorphous or cryftallized :
" the moft ufual of the cryftallized forms is that of
a perfeét cube, the angles or edges rarely trun-
cated or bevilled ; thefe laft have fometimes con-
cave planes. The o&tohzdral form is alfo fome-
times met with. See Mr. Romé’s defcriptions.

Its furface moftly fmooth, and frofted over -
with minute cryftals. '

Luftre 2, 3. Tranfparency 2, 3, 4.

Fra&ture: ?oliatcd, generally ftraight, feldom
curved ; fome parts, however, are found fplin-
tery, as if paffing into the compa&.

Fragments tend to the form of triangular or
quadrangular pyramids, prefent coarfe or fmall
grained, feldom prifmatic, diftin& concretions.

Hardne(s 8, very brittle. Spec. grav. 3,09
to 3,19; that of the fpecimen, Lefke, O. 1613,

is 3,154,
124h Species.
Corubined with the phofphoric acid.

Pbofpbolite.

It is nearly infoluble in water.

It is attacked by the concentrated vitriolic fre<
quently with fome effervefcence, but it is rather
decompofed than diffolved ; and the fclenite de-
pofited foon proteéts the greater part of the phof
pholite from the action ot this acid, I

€
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Tt is foluble in the nitroug and marine acid,
fométimes with fcarcely any effervelcence. In
the Jatter it often appears gelatinous. It is info-
luble in the acetous. If to a folution in thefe
acids the vitriolic be added, a felenite will preci-
. pitate; and, the filtered folution being evapo-
rated, and the felenite depofited during evapora-
tion removed, the liquor, farther evaporated,
will affume the confiftence of honey; and,.being
mixed with as much charcoal as gives it the form
of a powder, and diftilled, a phofphorus will
vafs. . ‘
, d ‘By a moderate heat or trituration it phofpho-
orefces, but by a ftronger heat it lofes this pro-
perty. If reduced to powder it will not decre-
pitate, which it does when in larger grains. It
1s {carcely fufible by the blow. pipe, even affifted
by alkali, microcofmic falt, or borax.

It contains calx and phofphoric acid nearly in
the proportion of 2 to 1. It is commonly con-
taminated with filex, aérated calx, iron, muriatic
felenite, fluor acid, and fomctimes manganefe ¥,
According to Mr. Haufen, cryftallized phofpho.
rite becomes eleétric by frittion with ‘woollen
cloth .

Tts external charatters are as follow.

1ft Family.
Phofphorite.  Apatite of Werner.

Colour Prey, pearl grey, or green of various
degrees of intenfity, mountain, leeck, Afpara-

. * 1 Bergm. L. 1788, 294. 2 Ann. Chym, 94.
2 Berg. I. 1790, 254.

gus,
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gus. or oiive. Jr ciove brown, or intermediate

crween oe eth 4::.1 rofe red, or light or deep
biue, of purpie of iriderceat; two of thefe co-
tours om meor in the {ame {pecimen. That
fourd ‘a Spun is zeaeraily grey; the other colours
arc ruore jievjuent .a Germany.

'n Spain, iTis tound o extenfive firata forming

- ire mountuns: -aete ctraca offer vertical flatted
ur. = Teuped o sl otmr, and often interfeted
wia ;-.:.ut.. . Sometimes 2ilo cryflallized in
Gerran s, 2nd 2f a greeniih coiour.  In Saxony,
s uuu\i N oW ncxm.:dml priims with trun-
cired wiges and angics, the piames of the fides
lerwitucino, ¢ tauned, ar in hexangular tables
hesoed gns on toe gtach.

i xternal iutre 2, 3. Internal 3, 2. Tranf-

r-‘\“‘- :\
1S ool

sadture fuiiated ; tos longitudinal un-
evea. e gruaed, or tending to the conchoidal +.
Frigments 2.
Fa.d~e's from 8 to 7, brittle.  Spec. grav. of
: ' ~cnd Spaio, before it has ab-
frited water, 2.8219; atter abtorption, 2,3684,
; 2 ot the greenith, teund in Spain,
#5235, 2 Berz. I 1-go, 733 ct that found in
yax 7y ;,ud, I-:.;d. ~o. The greenifh cryftals
je O miftiken foc cntohtts, fome -
oRa ! :uf bery, s, and fometimes for aigue ma-
fincy. s AN
Tregreenith crd‘a.s, whofe fpec. grav. 1s 3,098,
do not pro’phoreice waen heated, nor decrepitate
as {pars do, an diflulve in nitrous acid with a weak
off.vcicence. Per W\ emer, 2 Berg. L 1790, 75.

* 12 R z 3432, o8
t i o-igm L3788, 8g. 2 Bergm. L 1790. 75.
5 I find
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I find he now calls them fpargel flein; as the

hofphoric acid has not yet been found in them,

it is not certain that they beleng to this fpecies.
Do they not belong to that of ftronthian ?

13th Species.

Combined with the Tungftenic acid.

Tungsten.

Infoluble in water, and neither effervefces nor
diffolves in acids. '

Pulverized and digefted in a moderate heat,
either with the nitrous or marine acid, it affumes
a yellow colour, :

Expofed to the blow-pipe, ‘it decrepitates, but
is infufible. Mineral alkali attacks it with fome
effervefcence, and borax without any ; but with
microcofmic falt it runs into a bead of a blue
colour, without that rednefs by refraéion which
is produced by col alt.

It is decompofed by AR formed of équal
Karts of nitrous and marine acids in a boilin

eat. By repeating this procefs with frefh por-
tions of acid, the calcareous part is at length
taken up. The tungftenicacid, that then remains
undiffolved, aflumes a blue colour when heared
torednefs, and lofes its utual yellow coiour, beco-
ming white by the affufion of cauftic volatilealkali.
It pofleffes, 1n a word, all the other properties of
tungftenic acid ¥.

* 4 Berl. Beob. 3a1.

Ks Sp.
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Sp. gr. 5,00 to 6,07. Hardoefs from 8 to g.
~ QOf this foffil there are a few varieties.

1ft Variety,

Grey tungsten, Scheelium of Werner, white
Zip-Graupen of many.

Colour, whitifh or pearl grey, rarely yellowith

rey.

It is found both amorphous and cryftallized;
the cryftals cubic, or aluminiform o&ohzdral.

Luftre, 3. 2. Tranfparency, 2.—Fraéture, foli-
ated.—Hardnefs 8 tog. Spec. gr. from 5,8 to
6,028, which is that of the fpecimen Lefke
0. 3261.

By the experiments of Mr. Scheele, whofirftdif-
covered the nature of this ftone, it contains about
3o per ct. of pure calx, a few grains of filex and
iron, and the remainder tungftenic acid. Scheele,
?. 2. 3. Mefirs. Eluyart have found nearly the
ame proportion in the tungften of Schlacken-
wald in Bohemia. See their Memoir, § 5. in
note.

2d Variety.
‘Brown tungsten ®.  Goffan of the Cornifh Miners_

Reddith or yellowith brown, or grey mixed with
reddifh or yellowith brown,

Amorphous or forming a brittle accumulation
of fmall cryftalline grains.

* 4 Berl, Beob. 320,
) Lutftre,
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Luftre, 2.—Tranfparency, o.—Fra&ure, un-
even, granular, and partially fplintery, fometimes
flaty.—Hardnefs, 8.—Sp. gr. 5,570.—~Gives a
powder of an ifabella yellow colour.

According to Mr. Klaproth, it contains 88 per
ct. of tungftenic acid, 11,5 of pure calx, and ; a
grain of argill and calx of iron.

Note. The red or fleth-colured ftone of Ryt-
terfhutte, which with Cronfted I fufpeéted to con-
tain the tungftenic acid, is now found to confift
only of calx, 24 per ct, of iron, and of filex 22.
See Ferricalcites.-

This fpecies may perhaps more juftly be confi-
dered as an ore of tungftenical fubftance, of which

we fhall treat in the 4th part of this work.

K3 v SEC-
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Luftre 2. Tran{parency 2.3.

Fra&ure, in one fenfe conchoidal, in another
fibrous or ftriated, the fibres converging. Frag-
ments, long fplintery.

Hardnefs from 5. to 6. Sp. gr. from 4,3 to

»338-
4 ?'Eﬁ'crvcfces with acids, and is foluble even in
the concentrated vitriolic in a ftrong heat, but
precipitates into barofelenite by the affufion of
water, Phil. Tran. 1784,301, and 18 Roz. 300.—
Tt diffolves in the nitrous acid 1,4 when diluted
with 5 times its weight of water.—And in fp. of
falc whofe fp. gr. is 1,034,—It does not decrepi-
tate when heated, but lofes its tranfparency, and,
when viewed againft the light, appears bluith
green.—It will not lofe its air nor burn to lime in
the ftrongeft heat, but is rather difpofed to meit
where in conta& with the crucible; whereas arti-
ficial barytes eafily burns to lime, probably be-
caufe it contains more water, It will not melt
even in the heat given out by pure air, as Mr.
Lavoifier attefts.—Fourcroy found it foluble in
4304 times its weight of water in the temperature
of the atmofphere, but it required only 2304
times its weight of boiling water. 4 An. Cbhy.
64.— According to Dr. Withering 100 parts of
it contain 20 of fixed air #; according to Fourcroy
only 10.4. An. Chy. 65. Dr. Withering’s deter-
mination however feems more exat, being fup-
ported by a double proof. )

It has lately been found, as I am informed, in
Argylefhire; alfo on Schlangenberg in’ Siberia,
and in the pit of Ifaacfund near Freyberg in Sax-
ony.

* Phil. Tran{, 1784. 298,
K4 Mr.
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Mr. Werner has beftowed on this foffil the
name ot -/} iiberite, in honour of Dr Withering,
who firft dilcovered it; and for the fame reafon [
fhould alio follow his example, were it not already
generaliy known under the name of Aérated Ba-
rytes,  The fp. gr. of attificial aérated barytes is
accordirg to Bergman, 3,773. Buthe a.lowsita
laige proportion of water.  Sciagr. § 88.

N . 2d Species.

Barytes combined with the Vitriolic Acid.

Baro_/?lmite.

This fubftance reqmrcs 43co00 times its weight
of watcr to diffolve it in the common temperature
of the atmo ‘pherc,

It is foluble in the concentrated vitriolic acid
1,87 in a boiling heat, and precipitable there-
from by the affufion of water. Phil. Tranf.
1784, 303.18. Roz. 300, per Sage 1 part re-
quires 12 of acid for its folution. Mem. Par.
1788.

Hardnefs, from 4 to g. Sp.gr. when per-
fectly pure, according to Afswelius, 4,865. But
in gincral it reaches only from 4,45 to0 4,433 in
temp. 60° 2nimpure fort which contaired only 55
per ct. of barolelenite, the remainder being filex,
argill, and iron, had its fp. gr 2,892, I'he Swe-
dith barotdemrcs are yct the heaviett, their {p.
£7av .t\ generally c:\cee(hrg 4,5

« i< 1efibie per /o by the blowpipc, on char-
“eae T i juites an hepatic fmell; and, when thus
niclted
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melted by pure air it gradually diffipates,.—Mine-
ral alkali melts it with effervefcence, borax and
microcofmic falt with fcarce any; the firft decom-
poles it, the two laft extra& no colour from it.

It does not form a plafter, as gypfums do; yet-
Gerhard denies this.

It contains about 84 per ct. of barytes, the re-
mezinder vitriolic acid and water, per Bergman.
But artificial barofelenite contains 67 of earth and
8; of vitriolic acid and water, per Klaprath 2,

ym. An 1785.219. or 65 of earth and 35 of
acid and water, per Fourcroy 4 Chem. Ab. 65,
And Dr. Withering’s experiments appear to me
to prove, that 100 parts marmor metallicum con-
tain 68,5 pure earth and 31,5 acid, as ftrong as
that contained in tartar vitriolate. See Phil. Tranf,
1784, 304. According ta Dr. Withering’s own
calculation, 100 parts of this ftone contain 67,2 of -
pure barytes, and 32,8 of vitriolic acid, which
agrees almoft exaltly with Klaproth’s determina-
tion. )

Barofelenite is frequently contaminated with
felenite, filex, iron, and aérated calx, and hence
fometimes flightly effervefces with acids. -

To analyzc and purify it, Mr. Afswelius ufes the

following proceffes:
©1ft. After pulverization, it is mixed and cal-
cined with 2,5 times its weight of aérated mineral
alkali, perfectly pure and deprived of its water of
cryftallization, in a red heat for one hour and an
balf, avoiding fufion. A double decompofition
thus takes place. )

2d. G'auber’s falt and the fuperfluous alkali be-
ing then feparated by lotion and cotion, the re-
fiduum is boiled for 3 hours in 10 times its weight
of diftilled vinegar, whofe {p, gr. is 1,033, le:is

. takes
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takes up not onlv the barytic, bur alfo the calca-
reous and muriatc earths if any, icaving ounly the
argillaceous and ferruginous.

:d. Ta this {olution virrolic acid is added as
long as any precipitation appears. 1 his precipi-
tare contzins baro:clenite, and pcfhbly gypfum :
this lait is feparated in 3o dmes as much water as
the precipitare weighs, and the barofelenite re-
mains fingle. When dried in a red hear, ir con-
tains 67 perct of pure barvtes, which is feparated
by calcming it again with mineral alkali, diffol-
ving it in nitrous ar marine acid, and precipitating
the tolution with an .érared fixed aikali.

The whiteft and heavieft barofelenite is the
purett.

Of this Species we may diffinguith 5 Families.

3ft Family.
In an Earthy loafe form.

Yellowith or reddith white, rarely pure white,
confifts of coarfe dufty particles, moftly forming
flight concretions, feldom in powder. Feels coarfe,
rough, and harfh, but appears weighty.

2d Family.

Compaé Barofelenite.  Dichter Schower Spath of
Werner.

‘{}‘\""\“\ white, or yellowifh, reddifh, bluifh
wey, or r-'= =4 or Ifabella yellow.
Amorphous,
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Amorphous, in nodules, or in half-rounded maf-
fes, or teflular. ’

Luftre, o.1. Tranf{parency 1.0.

Fra&ure generally fplintery, not rarely paffing
into the granularly foliated.—Sometimes earthy.
—Fragments, 2.1.—Hardnefs from 5 to 6, rarely
4.—Sp. gr. from 4,3 to 4,4.—Feels meagre.

_ It fearcely occurs without confiderable impuri-
ties. .

To this family belongs the barofelenite of
Wignis in the province of Dalin in Sweden. Af-
fwelius § 10.—Colour reddith, form teflular,
fraCture prefents indiftinguifhable particles; it is
-opake, and its {p. gr.is 4,3. It contains 71 per
ct. barofelenite, 11 of felenite, 13,5 filex, % mar-
tial argill, and 4 of water. It decrepitates when

heated.

Alfo the heavy ftone of Ramelfberg is of this
family ; colour bluifh grey, paffing in fome parts
into the blackifh grey. Dull, opake, and of a fplin-
tery fracture, fometimes verging to the granularly
foliated or fparry. Sp. gr. 4,312. By Mr. Weft-
rumb’s Analyfis, it contains 8 3 per ct. barofelenite,
65 filex, 4 calx of iron, 25 felenite, 1,5alum, 2
of water and bituminous fubftance. 2 Bergbau

At Wilicza in Galicia this ftone is found besu-
tifully waved and twifted, it affumes a polifh like
alabafter. ,

A compa& barofelenite, found at Wld (tein near
Faiftritz in Stiria, abounds fo much in filex that

it gives fire with fteel. N. A&. Peuop. 1785. .
2063.

3d Family,
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3d Family.
Foliated,

. White, or bluifh, reddifh, or yellowith white,
or yellowifh, reddith or bluith grey, or fleth red,
or verging on the brownifh red, or Ifabella yel-
Jow, rarely greyith black ; the cryftallized fort is
often bluifth grey, wine yellow, more rarely olive
green, and thil more rarely azure, verging in fome
parts on the green.

It occurs either amorphous, or cryfallized in
fuch various forms that even the patient Werner
defpairs of enumerating them; the moft remar-
kable are the quadrangular prifm, the hexangular
prifm, the double quadrangular pyramid, the
quadrangular table bevilled at the edges; the fur-
hcc of the cryftals is generally fmooth,

Lufire 2.—That of the cryftals commonly 3.—
Tran parency 2.1.3.~—That of the cryRals 4.3.

Fratture either granularly foliated, or broad
foliated, feldom curved foliated.

It generally prefents thick lamellar diftin& con-
cretions, moflly ftreight, feidom curved, thicker
commonly at one end than the other, owing to
the accumulation of feveral lying on each other,
and having a fimilar direttion, which often gives
the ftone a radiated appearance.

lts fragicents tend often to a fparry form.—

Harcnefs from gto 6. Sp. gr. from 4,3 to 4,8.

Itis generally the pureft of the fpecies.

iae Derbyfhire caulk is of this family. Co-

e \'.:\x:,g‘cy o= -=4dith, compofed of rhomboi-

dal
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dal laminz fet in different direftions. Sp. gr.
4.330.—1It contains, by Dr. Withering’s accouat,
99,5 per ct. of barofelenite and o,5 of calx of
1on, ~

Semitranfparent quadrangular prifms of this fa-
mily, analyzed by Mr. Afswelius, afforded him 79
of barofelenite, 6 of felenite, 3 of filex, 4 argilt
and iron, and 1,8 water.,

White rhomboidal lamellar cryftals from Kil-
patrick hills near Glafgow, whofe fp. gr. was from
4,402 10 4,44, contain by Dr. Withering’s account
the pureft barofeienite, 100 parts affording 67,2 of
pure earth and 32,8 of vitriolic acid. His ana<
lyfis is a model of {kill and accuracy *.

Foliated barofelenite often bears a ftrong refem«
blance to Feltfpar, and I make nodoubt has oftea
been miftaken forit. See Letke K. 137.

4th Family.
Striated or Fibrous.

- Yellowith white, or bluith grey, or browniflh
or reddifh yellow.
It occurs in fomewhat rounded maffes, of un-
even furface.
" Luftre, filky, or waxy, 2. Tranfparency 2.1.
Fra&ture, ftriated, converging to a common,
center.
Hardnefs 5. Sp. gr. from 4,000 to 4,44c9.

* Mr. Werner has of late diftinguithed, and with great
propriety, the lameliar, and granularly foliated. The gra-
nular differs from the foliated as granular limeftone from
calcareous fpar.

‘The

N
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SECTION VI

Mauyiatic Genus.

UNDER this head 1 include not only thofé
earths and ftones in which magnefia predominates,
but alfo thofe in which the filiceous earth predo-
minates, if magnefia be, nextafter this, the moft
copious ingredient, and the compound poffefles
the characers of the muriatic and not thofe of the
filiccous genus.

1ft Species,

Magnefia mixed with Silex. Silicimurite.

1ft Family.
Keffekill. Myrfen. Meerfchaum of Werner,

Neither pure nor aérated magnefia unmixed
th any other fubflance have as yet been found.
: magnefia, feparated by art from other com-

M3, 100 parts contain about 55 of mere

30 of aérial acid, and 15 of water, wken of

i< poffefied by that ufually found in the

— Keffekill



Martial Muriatic Spar. 148

Keffekill or myrfen, which the Germans cor-
ruptly call Meerfchaum, is faid to be when re-
cently dug of a yellow colour, and as tenacious as
cheefe or wax. By the lateft accounts it is found
near Burza in lower Afia®. Itis the fubftance of
which the large Turkey tobacco pipes are formed.
It is faid to be the earth called in Canada terre 2
cbalumeau, but of this I doubt, When boiled
- with greafe it is formed into pipes, and hardens in
theopen air. Thefcrapings of thefe pipes wereexa-
mined by Mr. Weigleb, and found to confift of %
filex and  magnefia nearly ; the magnefia did not
effervefce with acids, this was probably occafion-
ed by the expulfion of fixed air during the treat-
ment with fat. To this alfo the hardnefs may
perhaps be afcribed, as magnefia and filex will
not harden even in a porcelain heat. 3 Crell. N,
Entdeck. 3.8. By the heat of pure air this fub
ftance is converted into a white porcelain' mafs.

Note, Baron Born, 1 Raab 244, confiders this
earth as a femi.indurated talc.

2d Family.
Martial Muriatic Spar.

Mr. Monnet, a mineralogift of confiderable note,
lately difcovered this ftone at St. Marie aux Mines,
and called it gifcli‘cs; but, as a very different com-
pound is generally denoted by this name, I have
called it martial muriatic fpar, a name which
agrees better with its properties.

It is of a hard, folid, and fparry texture, of &

* N. AQa Petropol. 1785. 263,
L greys
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grey, ochry, dull colour, but internally bright : it
gives fire with fteel, yet effervefces with acids.

In a firong heat it grows brown, but at laft melts.
per fe. Hence it muft contain fomcthmg elfe than
magnefia, filex, and iron.

100 Parts of it are faid to contain 50 of fi lcx,
the remainder mild magnefia and iron, but in
what proportion is not mem:oncd 13 Roz.
Suppl. 416.

2d Species.
Magnefia mixed with a notable proportion of cal-

careous Earth and fome Iron.

Calcimurite.

Colour, blue, or olive-green, of the confif-
tence of clay; the latter contains no argill, bute
merely calcareous carth and magpnefia tinged by
iron ; the former contains a larger proportion ‘of
calcareous carth; both are found near Thionville;
the former is ufed by Potters. 13 Roz. 6o.

3d Species.

Mild Magnefia mixed with. Clay and Iron.

Argillo-Murite.

Colcur, greenifh yellow; confiftence, earthy.
Found in Silefia, and by Mr, Margraaf’s ex-
periments
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peritments contains § of its weight of magnefia.
2 Theile 18. Another fort has been difcovered in
Italy by Mr. Fabroni, of which I have feen only
the analyfis; it contains o,50 of filex, 0,13 mag-
nefia, o,10 argill, o,03 calx, 0,009 calx of
iron, 0,08 water. Of it the ancients made bricks.
fo light as to float on water. 12 An, Chy. 316.
- Its confiftenoe is very loofe. \

4th Species.

Chlorite. Samt Erde. Peach of the Cornifh
Miners. - '

1ft. Family, -
In a loofe Form.

Colour, grafs-green, “or greenith-brown, or
dark-green inclining to black.

It is found in fcales either invefting other ftones
or heaped together.

External Luftre. o,1 :~—feels greafy,—thews &
white ftreak,—gives an earthy {fmell when breath-
¢d on. ‘ :

It tnelts into 2 dull black compalt flag, and
then becomes magnetic. By the analyfis of Mr.
Hapfier it contains 0,4375 magnefia, 0,375
filex, o0,0417 argill, 0,6166 calx, and o,1z93
iron. 2 Saufl. 133.

L2 2d Family.
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2d Family.
Indurated and cryftallized.

Colour, dark green, almoft black. Form ob-
long, quadrangular, and acuminated.

Luftre, 1. Tranfparency, o.

Fratture earthy, yet fomewhat fcaly. Hard-
nefs, 6. not remarkably heavy. Gives a moun-
tain green ftreak. Feels meagre. Does not
effervefce with acids.

Ferb. Briefe 43.

Arcording to Hapfner, it contains 0,415 filex,
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Gives a mountain green ﬁtegk, feels fmooth

and fomewhat greafy.
I‘hl’dnefs, 5-’.

sth Species.

Talc.
Of this Species we have 3 Families.

b 4 ft Family.

In a loofe or femi-indurated form.

Talcite.

Colour, reddith or greenith white, or leck
reen.
€ Found in the form of fmall fcales, loofe, or
ﬂiihtly coherent.
uftre 3.4.

Feels fomewhat greafy, adheres to the fingers,
and, when rubbed in, gives a glofs to the fkin.

Very light.

Docs not effervefce with acids.

‘The name Talite has been beftowed by Wal-

lerius, Baron Born, and others, on a very dif-

ferent fubftance, But it is more properly appli-
cable to this.

L3 . 2d Family,

*
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2d Family.
Tale. Or Common Talc. Venetian Tale.

Colour, generally greenifh-white, or pale apple
green, verging on the filvery white, more rarely
reddifh-white, by tranfmitted light it appears

green.

Frequently occurs in oblong nodules of an ir-
regular furface,

Luftre, nearly metallic, 4. Tranfparency, 2. 3.
or if very thin, 4.

Fratture, foliated, ftreight, curved, or undu-
lating. The lamellz, eaﬁ?y feparable from each
other, if ftreight, but not if curved or wrinkled.
The lameliz flexible, but not elaftic.

Hardnefs, from 4 to 5. Sp. gr. from 2,7 to

2,8 by my trial on the fpecimen Lefke O.

Feels fomewhat greafy. 'Does not effervefce
with acids. Strongly heated, it becomes whiter,
lefs tranfparent, and more-brittle. Fixed alkalis
fcarcely flux it, borax and -microcofmic falt are
more effe¢tual. Pure air'melts it into an opake
greenifh mafs, fpotted flightly with red.

The few experiments L formerly made on this
fubftance feemcd to indicate the prefence of filex,
magnefia, and argill, with a very fmall proportion
of iron; but they are too imperfe& to be relied
on. I am happy to find it has been fince apa-
lized by Mr. Haeptoer ; he found it to contain
o,50 filex, 0,44 magpefia, and 0,06 argill. 4
Helvet. Mag. 296, - '

The cryftallized talc of Baron Born, 1 Raab

- _=_fems to me to be rather chlorite; and, though

« whes to confound this with talc, yet they

—ur = Zitinguifhed, fince the one is fufible by
=-wow-¢, the other not, '

’ 3d Family.
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3d Family.

Shiftofe Talc. Schiefriges Tale, Lefke O. 11 54
194

Colour, whitith grey, or greyifh green, or dark
green, or bluifh grey.

Surface, uneven and wavy, the lamellz being
in many parts broken or worn away. ‘

External luftre, 2.3. Internalluftre, 1. from
a number of fhining particles difperfed through
it, fometimes in certain pofitions, 3.

Tranfparency, o.except the whiter fort, whofe
tranfparency is 2.

Fracture, hackly, long fplmtcry, and irregu-
larly flaty.

Hardnefs, from 4 to 6. Brittle. Sp. gr. from
2,7 to 2,8.

It bccomcs white and fcaly by expofure to the
air. Feels foft, and eafily crumbles whep rubbed
in the fraGure.

6th Species.

Steatites.

1ft Family.

Se¢mi-indurated. Craie de Briangon. Specftein
of Werner,

Colour greyifh, yellowifh, or greenith white, -
rarely pure white, moftly having a fhade ofgreen,
L-4 particularly
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particularly when moiftened, (the white often
contains black dentritical figures,) or yellowith
white fpeckled or veined with red, or mountain,
olive, or leek green, or flate blue.

It is found in amorphous mafles, rarely cryftal-
lized in hexangular prifms, terminated with an
hexan‘gular prilm #.

Luftre, o. Tranfparency, o. or fcarcely 1.

Fra&ure, earthy, or coarfe {plintery. Hard-
nefs from 4 to 5. Sp. gr. before it has abforbed
water, is according to Briffon from 2,61 to 2,79.
And after abforption from 2,66 to 2,794. But
perhaps this laft may belong to-the next family,
if fo, the fp. gr. of this will only reach to 2,66
or 2,69 when penetrated with water.

It abforbes, but does not diffufe itfelf in wa-
ter.

It cither does not adhere, or fcarcely adheres
to the tongue.

It feels foft and greafy, and takes a polith from
the nail.

Does not effervefce with acids.

Hence we fee it refembles fullers earth; it dif-
fers chiefly in not being diffufible in water, in
pofleffing fome flight degree of tranfparency, and
being fomewhat harder.

W hen heated, it hardens and whitens, but does
not melt at 150°.

The fteatites of Suartwick, examined by Mr.
Bergman, feems of the kind we now treat; its co-
lour green, felt greafy, and might be fcraped by
the nail. Microcofmic falt had not the power of
fluxing it, but it yielded to borax, and with effer-

sefcence to mineral alkali. He found it to con-

» Q}
‘tain
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ain 0,80 of filex, 0,171 of acrated magnefia,
0,02 ar%ill, and 0,009 calx of iron. 4 Bergman,
166. I{ufpet however, from its hardening in fire,
that it contains more argill.

The white fteatites of Cape Lizard in Cornwall,
which is ftreaked with red and blue, of the hard-
nefs of cheefe, and ufed for porcelain, feems alfo
of this kind. Mr. Klaproth found it to contain
48,42 per ct. of filex, 20,84 magnefia, 14 ar-
gill, 1 of iron, and 16 of air and water. 1 Berl,
Beob. 163. 192,

; 2d Family.

Indurated Steatites. Lardites of Wallerius.
Schmeerftein of Succow.

Colour, yellowith, or greenith grey, often
veined or fpotted with a deeper yellow or red.

External luftre, 2.1. Internal, o. Tranfpa-
rency, 2. 2,5.

Fra&ure, fine {plintery, often mixed with im-
perfe&ly conchoidal. Fragments, 2.

Hardnefs from 5 to 6. Sp. gr. of a fpecimen1
tried was 2,784. That of a fpecimen tried by
Mr. Briffon, which he calls pierre de lard, was
before it had abforbed water 2,583, and after ab-
forption 2,632.

Feels greafy, and often refembles foap.

This feems to be the flone analyfed by Mr.
Weigleb, 2 Chy. An. 1784, 429, under the name
of fteatites of Bayreuth, for he refors to Margraaf,
2 Theile, p. 15, whofe defcription anfwers to that
of this, He ffmnd it to contain per ct. 58,%? of

ex,
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This defcription, is for the moft part taken
from Mr. Karften, who very properly diftinguithes
this foffil from common fteatites.

Heated to rednefs, it becomes grey and
barder, and at 147° forms a grey porous porcelain
mafs, -t

7th Species.
Pot-Stone.  Lapis Ollaris. Verharteter Talk, or
Topfltein of Werner.

Colour, light or dark greenifh grey, or gteen-
ith and reddifh grey, or yellowith grey, or
fpeckled with red, or leek green.

Luftre, 2.1.3. Tranfparency, 1.0.2.

Fra&ure, undulatingly foliated, or the folia
exceeding thin, and difcovering rugofities; often
alfo flaty.

Fragments, long fplintery, or plated.

The foliated prefent fometimes grofs or mi.
nute diftin& concretions.

Hardnefs, from 4 to 6. brittle. Sp. gr. of that
of Como, the moft famous of this gccics, is
2,8729. According to Sauffure, that of Swiffer-
land hasits fp. gr. 3,023. Some abforb water,
the fp. gr. of the potftone of Dauphiné, which is
of flaty ftruure before the admiffion of water,
i3 2,7687; after admiffion 2,8214; of the Swedith,
before the admiffion’ of water, 2,8531; after
admiffion, 2,8629.

Feels greafy.

This ftone is often confounded with indurated
fteatites, which poffibly may have been applied to
the fame ufe, but whofe charaters and compofition
are very different; it is more difficultly diftin-
guithed from thiftofe talc, cfpecially where the

: potftane
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otftone is flaty, yet their luftre, fpec. gravity,
l:nd feel, are diﬁ'ercynt. The flaty aboms lgt?cog-
mon talc. See the fpecimen, Letke O. 1157.

By the analyfis of Mr. Weigleb, the potftone
of Como, contains about 0,38 filex, 0,38 mag-
nefia, 0,07 argill, o,5 iron, o,01 acrated calx,
and ftill lefs of the fparry acid #; but, as the quan-
tity of air and water is not given, we can form no
_true idea of the proportion of thefe ingredients to
the whole, but oaly of that in which they ftand
to cach other. The fluor acid and calx are in
too fmall proportion to affect the effence of the
ftone. It differs therefore from fteatites princi-
pally in this, that the magnefia and filex are in a -
{,argcr proportion to each other, and the iron to

oth,

8th Species.
Serpentine -

. Moft commonly of a dark blackith, or leek,
olive, or canary green, fcldom fulphur yellow,
fometimes blood, carmine, or peach bloffom red,
often bluifh, or greenith grey, or brownith red,
or reddifh brown, or greyith blue.

Thefe colours, are fcarce ever fingle, but 2,
3, or more accompany cach other, (and hence
the ftone derives its name), one, or two, form the

ound ; and one, or more of the others, form
F;ecks, veins, or dots therein; in thefe, not only

* 3 Helvet, Magaz.
+ ai‘lu: Germans and French call it alfo Serpestine; but
the latter call alfo a fort of porphyry or variolite Serpearix.

the
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the above colours occur, but alfo black, and
more rarely the fcarlet red, crimfon red, and ca-
Dary green. '

It is almoft always found in an amorphous inde-
pendent ftate, feldom difleminated, and inherent.

Luftre, o. Tranfparency, 1.0.

Frature, fine, or coarfe fplintery, which fome-
times pafs into the uneven of a fine grain.

Fragments, between 2 and 3.

Hardnefs from 6to 7. Somewhat britcle. Sp.
gr. according to Briffon, reaches, before it is pene-
trated with water, from 2,2645 to 2,709. It is
only thofe whofe fpec. gravity is beneath 2,6 that
admit water. He indeed mentions one which he
fays is fibrous and femitranfparent, whofe fp. gr.
is 2,9997; but this cannot be a ferpentine, as nei-
ther of the three characters belong toit; nor do [
believe that of Dauphiné, which he faysis femi-
tranfparent; to be a ferpentine, but rather an indu-
rated fteatites. The fp. gr. of the: dark reddith
brown ferpentine of Zoblitz, Lefke O.1137, to
which a fmall quantity of talcite adheres, I found
to be 2,561 and that of the dark blackifh green,
alfo of Zoblitz, Lefke O. 1130, to which alfo fome
talcite adheres, 2,574.

Moft give an carthy fmell when breathed on.

t feels rather foft, almoft greafy.

oft ferpentines difcover in their fratture yel-
lowith or canary green fcales, particularly thofe
that otherwife refemble trap. See Lefke G. 318.
319.321. Thefealfo often contain garnets, which
trap never does. It is diftinguifhable from indu-
rated fteatites by its opacity, colour, hardnefs,
feel, and generally by its fp. gr. By reafon of its
carthy fmell, I fufpe& it has often been miftaken
for trap, from which it differs moft widely. .

, When
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When heated it hardens and reddens, but is
" infufible by the blowpipe. By a heat of 136° I
foundthe blackith green, Lefke O. 1130, hardened
10 9, and turned to a reddith brown; at 150°it
became greyith white, and formed a femicompaét
mafs of the nature of porcelain. Hardnefs 10,
The dark reddifh brown at 163° imperfeétly
melted, forming at the furfacea grey opake ena-
mel, but internally a porcelain mafs.

Mr. Knock found a ferpentine, whofe fp. gr.
was 2,684, to contain per ct, 45 parts filex, 33
magnefia, 14 magnetic iron, 6,25 aérated calx,
% argill, with a little falited magnefia and water.
2 Chy. An. 1790. 497. Meyer found a ferpen-
tine he examined, to contain filex and magpnefia,
with a little iron, and a fufpicion of calx. 1
Chy. An. 1790. 342. Klaproth found no argill
in the ferpentines of Saxony, 4 Berl. Beob. 184,
Hence [ am inclined to think, that ferpentines
contain no argill except accidentally, but merely
filex, magnefia, and iron. The filex in the pro-
portion of about 5 or 4 to 3 of magnefia. The
proportion of iron variable from 4 to 15. The
experiments of Mr. Bayen, though accurate,
were not made with a view to precifion ; it was
only by indu&ion that I found the quantity which
I formerly ftated. In potftone, iron feems alfo to
be eflential, butthe filex and magnefia approach
nearer to an equality. In fteatites, iron is merely
cafual, and neverin any confiderable proportion.
The ratio of filex and argill to each other is not
fettled, but water feems eflential to the femi-in-
durated.

gth Species.
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gth Species.
Afbeftus, Afbefte non mur of the French.

Colour, generally leek green, often olive or
mountain green, more rarely greenith grey, or
dark, or light yellowith grey. Lufire, 2.1.
Tranfparency, 1. or, if very thin, 2.

Fra&ure, parallel, or divergingly, and gene-
rally fomewhat curved ftriated, or fibrous, the fi-
bres coarfe or delicate; fometimes inclining to,
or intermediate between, the fibrousand fplin-
tery #*.  Fragments, for the moft part long {plin-
tery. ‘

Hardnefs from 6 to 7. 'The limits of its fpec.
gr. are, according to Buffon, pretty diftant, one
fpecimen of a light grey colour which he calls
afbefle mur, had its {p. gr. before it had abforbed
water 2,577, and after abforption 2,699. Ano-
ther of the fame colour, which he calls afbefte non
mur, was before abforption 2,9958, and after ab-
" forption 3,0343. And that of divergingly fibrous
atbeftus, which he calls afbefte étoilee, was before
abforption 3,0733.

1 found that of the fpecimen from Zoblitz,
Tefke O. 1184, tobe 2,547. Ibclieve the heavy
forts mentioned by Briffon were a&tinolytes.

Feels fomewhat greafy, Gives a grey powder,
and ftreak.

* See Pabft’s Catalogue, by Werner, No. 2730. Werner,
in Cronfted, affigned 1t a ftriated fracture, but now a fi-
brous. Sec Letke’s and Pabft’s Catalogues, and ¢ Bergm. L.

1789. 162,
Docs
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Does not effervefce with acids.

The fpecimen Lefke O. 1184, which is of a
yellowifh green colour, was hardly difcoloured by
a red heat; at 160° it formed a grey, fomewhat
porous porcelain, whofe furface was enamelled,
and gave fire with fteel, therefore it began to be
fufed. Mr. Sauffure found the afbette he tried
affe@ed in the fame manner. 1 Saufl, 86.

Mr. Bergman comprehends ftones of many

different {pecies under the name of afbeftus ; and

hence it is difficult to affign the numerous and ex-
at analyfis he has made of them, to the different
fpecies to which they feverally belong ; a clear
proof of the neceflity of exa& defcriptions of the
external characters of foffils. The afbeftus of
Baftnis feems to be that of which we here treat,
as he refersto Cronfted, § 105.2 this he fays af-
forded him 67 per ct. filex, 16,8 acrated magne-
fia, 6 aerated calx, 6 argill, and 4,2 iron. 4
Bergm. 168.

Another from Grenge in Dalecarlia, Cronft. §
106 contained 63,9 filex, 16 a€rated magnefia,
12,8 aérated calx, 141 argill, and 6 calx of iron.
Ibid 170.

Another from Pehriberg in Wermeland, con-
tained 62 filex, 13,7 aerated magnefia, 12 acrated
calx, 1,7 argill, and 10,6 calx of iron.

Mr. Weigleb, in the leek green afbeftus of
Zoblitz, found about 47 of filex, 48,5 mild mag-
nefia, and 4 of iron. I tried this rcule fynthetis
cally, and found it to refift fufion at 1 48°.

Hence we fee that few {lones admit of a greater
latitude of compofition than this, as it admits
fome argill, and a pretty large proportion of aé-
rated calx, into its compofition; yet neither are

effential to it, But the iron is in a calcined ftate,
. which
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which diftinguithes this ftone, in that refpect, from
fteatites, potftone, and ferpentine.

roth Species,
Ligniform Afbeftus.

_Colour, brown, approaching to Ifabella yel-
low. ’ :

Luftre, o. Tranfparency, o.

Fra&ure, flaty, and, if broken acrofs, it difco-
vers an irregular filamentous fructure, like
" wood. ‘

I have not feen it, nor do I know whether it
has any other fimilirude to wood, or afbeftus. I
place it here only by reafon of its name.

Mr. D’Aubenton has propofed a good criterion
for diftinguifhing petrified wood. He obferves,
that mere concentric layers are ‘not (ufficient,
there muft alfo be lines interfecting thefe layers,
as the medullary prolongations from the center
to the bark,

11th Species.
Amianthus.

Colour, moft commonly greyith, or greenith
white, more rarely yellowith or filvery white,
fometimes olive or mountain green, or pale fleth
red, or ochre yellow. ‘

Luftre, 1,2, fomnetimes 3, and then refembling
the metallic. Tranfparency, 1,2,0,

: FraQure



362 | Muriatic Genus.

Fra&ure prefents delicate, and moftly ftreight
and parallel, rarely curved fibres, fometimes
clofely compacted. Its fibres flexible.

Fragments, long fplintery.

Hardnefs from 3 to 4. Sp. gr. before it has
abforbed water, is, according to Briflon, from
0,9088 to 2,3134, and after abforption from
1,5662 to 2,3803. "

Feels fomewhat greafy.

1 found a fpecimen of the greyith white to
melt at 162,5, into a greenith black, perfettly
compalt glafs.

Mr. D’Arcet and Sauflure found it to melt,
and cryftallize, at (I prefume) a much lower .
hca{g; and at a higher, to run into a greenith

lafs.
£ The fnow-white amianthus, of Tarentaife, was
found by Mr. Bergman to contain 64 per ct.
filex, 18,6 acrated magnefia, 6,9 acrated calx, 6
barofelenite, 33 argill, and 1,2 calx of iron. 4
Bergm. 163.

The ftone from Suarwick, which he calls af-
beftus, but which, from the flexibility of its
filaments, I judgeto be an amianthus, afforded
him o,64 filex, o,172 aérated magnefia, 0,139
acrated calx, 0,027 argill, and 0,022 calx of iron.
Ibid. 163.

That which he calls afbeftus of Corias, in
Afturias, I take alfo to be an amianthus, as he
fays it is very like that of Tarantaife, and refers
it to Cronftedt, § 105. 1; in this he found o,72
filex, o,129 aerated magnefia, o,105 acrated
calx, 0,033 argill, and 0,013 calx of iron.

Another from Crete contained 53 per ct. of
filex, 28,8 afrated magnefia, 14,3 atrated calx,
1 argill, and 2 calx of iron.

2 Hence
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Hence we fee, that afbeftus and amianthus
differ, not in their conflituent parts, but in this,
that amianthus contains them in 2 prdportion
more eafily fufible; hence alfo afbeftus pafles
into amianthus, when, by expofure to the air, it
lofes part of that ingredient, whofe difproportion
to the remainder renders it more difficultly fu-
fible.

Note. Amianthus has been found in a fari-
naceous ftate by Mr. Dolomieu, on the moun-
tain St. Fiora, in Tufcapy. See his notes on 3
Bergm. 246.

mianthus in a cryftallized form, namely, in
thomboids or comprefled parallelopipeds, of a
ey or bluith colour, arefaid to have been found
in the neighbourhood of Bagneres; they are very
foft and of a filamentous texture, but harden by
expofure to the air. 26 Roz. 429.

12th Species.
Suber montanum. Corium montanum. -

Colour, white, or reddith white, or yellowith
grey, or Ifabella, or ochre yellow, or yellowith
brown. -

It is found either in thick compa& pieces,
and then called mountain cork ; or in thin flat
pieces, then called mountain leather, or paper;
or cellular, and then called caro montana, &c.

Luftre o, rarely 1. ‘Tranfparency o.

Fra&ure prefents fibres confufedly interwovén
with each other, fometimes fo fubtile as to be
difficultly diftinguifhed, and thus they give the
fralture a compact carthy appearance, .

2 Hardnefs,
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Hardnefs, 4. takes an impreffion, or yields
like cork to the finger, and fomewhat elaftic.

Sp. gr. before it is penctrated by water, from
0,6806 t0 0,9933 : and after admiffion of water,
from1,2492 10 1,3492. Briflon. :

If perfedtly dry, and fufficiently thick, it gives
a found when ftruck.

It fecls meagre.'

Bergman and Sauffure found it fufible, though
difficultly, by the blow-pipe. 4 Bergm. 169. 2

SauB/ﬁ 124. : _

y Mr. Bergman’s Analyfis it contains from
56 to 62 perct. of filex, 22 to 26 aérated mag-
nefia, from 2,8 to 12,7 argill, about 3 of calx of
iron, and from 10 to 12,7 aérated calx.

13th Species.

Amianthinite. Afbeftartiger Strahlftein, of Wer-
ner, in part. Letke O. 1186. 1188.

Colour, ath, or greenifh or yellowith grey,
often mixed with yellow, or red, or both, from
" decompofition.

Form, amorphous.

Luftre, of the grey part, filky, verging to the
femimetallic 3. ‘I'ranfparency o.

Fra&ure, prefents a confufed appearance of the
foliated and fibrous, the fibres fo faint as to be
fcarcely diftinguithed, prefenting diftinét coocre-

tions, irregularly bundled, and 1in the grofs often
obfcurely tlaty.

Barduels from 2 to 4. Sp. gr. of the fpeci-

wen Lelke, O, 1186, that which was the pureft

1 . was
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was 2,584, that of auothcr, Lefke, O. 1188,
which was mixed with iron, ochre, and pyrites,
3,872.
. " The purer fpecimen melted at 1 54° into a
brittle porous opake black fhining mafs; the
heavier being heated to rednefs became partly
purple, and partly brownith red; and at 147°
melted partly into a compa& ﬂagg, and partly
agglutinated into a porous brittle mafs.

14th Species,

Afbeftinite.  Gemeiner Strahlftein of Werner.
Lefke, O. 51190, 1199, S. 374,

Colour, white with fhades cnthcr of red, yellow,
or green, or blue,

'Amerpheus.

Luftre, filky, appreaching to the femimetallic,
3. Tranfparency, 1, 2.

FraQure, {hattered foliated, er broad ﬁmted,
fometimes faintly feamed.

Prefents oblong diftinét ooncrenons, running in
different dire&tions.

Hardnefs, from 5to0-6. Sp. gr. from 2,806 to
2,8%0.

At £50° melts into a green glafs.

It is fometimes difguifed by a thin cruft orilli.
nition of black manganefe, which exhibits the
the fame radiated appearancé.

Mg 15th Speciese
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15th Species.
Afbefloid.
Of this I diftinguith two Families,

1ft Family.

Common Afbeftoid. Gemeiner Strahlftein of
Werner. Lefke O. 1191-2-3-5-7-8, and 1200,
and S. 373.

Colour, olive or leck green, when decompofing
reddifh brown.

Amorphous.

Luftre, common 2, when glafly 3, when de-
compofing o. Tranfparency o.1.

Fra&ure, fometimes foliated, fometimes broad-
ftriated, the ftriz diverging from one or more
central points.

T he foliated may. even be confidered as tending
" to, or departing from, a common center.

Hardoefs from 6to 7. Sp. gr. from 3 to

»31e
3 At 160° it melted into an opake, black com-
pact glafs.

This feems to be the ftone amalyzed by Mr.,
‘Weigleb, and in which he found 43 per ct. filex,
22 magnefia, and 34 of iron, and fome traces of
the fparry acid. 1 Chy, An, 1785, 21.

3d Family,
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ad Family.

Metalliform Afbeftoid. Afbeftartiger Strahlitein
*  of Werner, in part. Letke, O: 1187.

- Colour, grey, or inclining to the reddifh
grey.
Amorphous.
Luftre, femimetallic 3. Tranfparency o.
FraQure, foliated, or what fome would call

broad-ftriated ; often feemingly converging to a
common center. :

- Hardnets from 8 to 9. Sp. gr. 3,356.
" At 1527 melts into a compa& black glafs.

16th Species,

Lamellar A&ynolite. Afbeftartiger Strahlftein of
Werner. Lelkke, O. 1189.

Colour, dark yellowifh, or greenith grey.

Amorphous. ,

Luftre, in fome pofitions feeble, in others 3
and glafly. Tranfparency, o, or fcarcely 1.

FraGure, the fhattered foliated, the edges of
the broken lamelle give, however, a firiated
appearance. ,

Hardnefs 7, brittle. Sp. gr. 2,916.

By a red beat it becomes in fome places whiter,
m others redder, and upon the whole harder.
At f1.68° it melts into a dark ‘green compa&

5.
glah has a ftrong refemblence to hornblende.
Col Mg 17th
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17th Species.

Shorlaceous A&ynolite. Gemeiner Strahlftein of
‘Werner, in part. Letke, O. 1194, 1196, 1201.

Colour, leek or dark green. External luftre,
$:4. glafly Internal 1,2. ‘Tranfparency 2,3,1.
Cryftallized generally in long, flender, quadran-
gular, hexangular, or (apparently) triangular,
prifms, with perfe&ly fmooth furfaces, or rather
pyramids, being thicker at one end than at the
other, and hence called frabl, or arrow fones.
Sometimes a fmall pyramid adheres longitudi-
nally, and, as it were, grows out of a larger;
fometimes many adhere together. In Siberia, it
is faid, fome are found 5 tcet long, and 15 inches
thick. 1 Chy. Ann. 1785, 265.
Fra&ure, hacklg.
_ Hardnefs from 7 to 10.  Sp. gr. from 3,023 to
45 :
3 ‘The fpecimen, Lefke, O. 1196. whofe fp.
gr.was 3,023 meited at 1354° into a dark green

compact glafs.

18th Species.

Glafly A&inolyte. Glaffartiger Strahlftein of
Werner. .

Colour, leek green, or (from decompoftion)
verging to the greenith white, or filvery white,
or {tained with yellowifh, or brownifh red.

Fxternal luftre, 3,4. fometimes glafly, fomes
times filky. Ioternal o. Tranfparency 2.

Crvflallized -
N ]
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Cryftallized in flender compreffed quadrangu- -
lar or hexangular pyramids, or fibres, clofely and
longitudinally adhering to-each other, ftreight
or incurvated, or confifting of fibres undulatingly - -
incurvated, and adhering i the fame manner.

The face of the fraure of fingle pyramids
cannot be difcerned, that of the colle@ion is °
hackled; but the longitudinal fracture is fibrous,
the fibres fometimes parallel, fometimes diver-
ging, and often from many central poiats.

Fragments, long fplintery, and exceeding
fharp, fo as to be difficultly handled without in-
jury. .

Hardnefs,dificult to eftimate, on account of their
brittienefs.  Sp. gr. of fome fpecimens that had
a glafly luftre, I found to be 2.950, of the fpee
cimen 1205 Leske, O. which has a filky luftre,

1493
?.' Tgc laft mentioned fpecimen melted at 149°
into a compact dark green, almoft black glafs.

But the fpecimens that wese cryftallized in

needles, of great fubtlety, but whofe planes and
angles were {till difcernible as thoie in Lefke, O,
1203, 1204, melted at 137° into a grey, fome-
what porous mafs, and at 1g9° into a yellowith
frey compat porcelain, with an enamelled fur-
ace, and began to act oa the crucible.

The fubftance, called by Mr. Bergman, the
Jibrous fhorl of Grenge, feems to be of the fort: of
which we here treat. It is, he tells us, of a
green, borderingon white, and confifts of flender
parallel tranfparent fibres, brittle as glafs; and
melts into a fcoriform mafs. In this he found 72
per ct. of filex, 12,7 of aérated magnefia, 6 of

acrated
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acrated calx, 3 arglll, and 7,3 of calx of iron.
4 Bergm. 171,

The fibrous fhorl (as he calls it) of Zillerthal,
in Tyrol, feems alfo of this fpecies; it contains
by his analyfis 64 per ct. filex, 20 acrated mag-
nefia, 9,3 a€rated calx, 2,7 argill, and 4 calx of
- iron. lbid. 172. ’

We may alfo vindicate to this fpecies the ftone
called by Mr. Sauflure forl en filets briilants et
JSragiles, fo fharp as fcarcely to be handled with
smpunity. In it he found o,552 é filex, 0,5018
argill, 0,1087 unaérated magnefia, 0,0484 un-
acrated calx, and 0,0148 of iron. 2 Saufl. 470.
Here not only the large proportion of argill is
remarkable, Mr. Bergman having fcarcely found
any, but that magnefia and calx fhould be uz-
aérated, whereas Bergman in all the ftones of this
Genus found them aérated *.

The great {p. gravity of thefe fones, confider.
ing the moderate proportion of iron, found in
them, alfo deferves attention. May not the new
earth, called ftronthian, be found in them? and
may it not have been miftaken for calx ?

* Of the fix foregoing fpecies I have given the defcrip-
tions from my own obfervations; they are all comprehended
by Mr. Werner, under the nanie of ffrab! flein, and of them
he makes three divifions, the afbeftine, common, and glafly:
The airangement | have followed feems to me more exact,
though not out of the reach of cavil,

19th Species,




Jade. -

19th Species,

Jade. Nephrit of Werner. Bitterftein of Hoepf-
ner, and others,

Colour, generally dark leck green, or verging
to blue, or in fome prominencies inclining to the
greenifh, or bluith white; and evea the greener
parts, when frefh broken, difcover pale whitith
fplinters, fometimes yellowith white, with alight

ade of green.

Found in detached rounded maffes, or inhering
in rocks. :

Surface, often fmooth, often fomewhat un-
even.

External luftre, 1, waxy. Intermal o, or
fcarcely 1. Tranfparency 2, 1.

Fratture, coarfe or fine fplintery; yet often
difcovers here and there a few fibres fomewhat
incurvated. Fragments 3, 4.

Hardnefs 10, not brittle.  Sp. gr. of the fpeci-
men Lefke, O. 1116, which came from the Eaft
Indies, by my trial, 2,977. Briffon found that
of green Jade 2,9660; and that of whitith, or
olive-coloured jades, from 2,950 to 2,9829.
Mr. Sauffure found thofe of oriental jades from
2,070 to 3,041; but the jades of Swifleriand he
found ftill heavier, namely from 3,31 to 3,389.
He alfo found them harder.

It feels greafy.

According to Dolomieu it becomes more tranf-
parent and brittle when heated, 40 Roz. 215.

But
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Abbé Hauy, has difcovered that it becomes
eleétric by heat, like Tourmaline; but the dif-
covery of its component parts, one the moft im-
portant and leaft expeéted hitherto made in mine-
ralogy, was- referved.for Mr. Weftrumb; he
found it to contain 0,68 boracic acid, o,13 mag-
nefia, o;11 calx, o,01 argill, o,01 filex, and 0,01
iron. The three laft he juftly confiders as ca-
fual.

The mountain of Kalkberg, near Luneburg, is
the only place that as yet affords it. It is there
feated in a bed of gypfum,

SEC-
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SECTION IX,

ngz’llaceou.s Genus.

1ft Clafs.
- drgillaceous Earths.

"T'HESE are for the moft part diffufible in
water, and do not immediately fink in it as fands
do ; or if fo compaét as immediately to fink, they
foften, crumble, or moulder away in it, fome
fooner, fome later, either toa duile vifcid pulp,
or to 2 powder.

Hardnefs, fcarce ever exceeds 6 ; they harden
when heated ; fcarce ever effervefce with acids,
and are difficultly foluble in them.

As carths originally received their denomina-
tions from external and not from internal cha-
ra&ers, they cannot now, without creating much
confufion, be arranged according to their real
fpecific fropcrties, if any fuch could be affigned.
But in fat none fuch can, except fufibility or
infufibility, which depend on proportions and in-

edients both mutable and cafual. Hence 1 hall

ort them under the title of different Tribes;
marking the cafes in which thefe are found to be
more or lefs fufible, or adapted to various ufes.

: ' 1t Tribe.




Native .lfgl'”a . m

“ 1 Tribe.

Native Argill. 'Lac Luna of fome. Recincthon
Erde of Werner. '

" Colour, pure white. :

Found in nefts, in compa&ed rounded kidney-
form mafles. '

Luftre, o. Tranfparency, o.

Fraure, earthy. . Fragments, o. Hardaefs,
4, brittle. Sp. gr. moderate.

" Feels meagre, but foft. :

Adheres very flightly to the tongue, ftains ve-
ry flightly.

Does not readily diffufe itfelf in water,

Infufible at 166°.

It fometimes effervefces with acids, being fatu-
rated with fixed air, a circumftance which is
rarely obferved in earths of the argillaceous kinds ;
and to this union we may afcribe its meagre feel,
flight adherence to the tongue, and little aggrac-
tion to water. It is not perfe&ly pure; for, i
was found by Mr. Schreiber to contain a very
fmall proportion of aérated calx, and in fome
fpecimens a little gypfum, alfo fome feeble traces
of iron; but (as it feems) no filex, which difltia-
guithes it from c/ays properly fo called.

It has been found at Halles, in Magdeburgh,
and, as fome fay, at Verona,

of
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Of Clays in general.

The conflituent.parts of clays are argill and
filiccous ftones, from the fize of 115 t0 1xoisos
of an inch.  All other ingredients (except water),
and there are many, are extraneous to its campo-
fition.

The proportion of thefe 2 ingredients to ‘each.
other is variable; fometimes the argill exceeds,
but moft commonly the filiceous ingredient pre-
dominates. When the argill exceeds, its propor-
tion to filex fcarce ever reaches, but fometimes
approaches, the ratio of 4 to 1; but moie fre-
quently fubfifts in the ratioof 3to1, or 2 to1,
or 1,5 to 1, or approaching {till nearer to equali-
ty. When the filiceous ingredient exceeds, which
is by far the commoneft cafe, it is found at moft,
and very rarely in the proportion of 6to 1, more
commonly in that of 4 to 1; and flill oftener in
thatof 3 to 1, or 2to 1, more rarely it approach-
es an equality. ‘

Theie proportions produce different effets.
Thus the clays, in which the filiceous ingredient
enters in the proportion of from g or 4 to 1, are
beft for porcetain, thofe in which the argill ex-
teeds are beft for coarfe pottery; and particularly
for the glafs-houfe crucibles, as being lefs acted
on by alkalis #, )

The kind of filiceous ftone which conflitutes
the fandy part of clay, fhould alfo be attended
to; I believe it to be more frequently quartz,

* 14 Aon. Chy. 143. 3 Neu. Entdeck. 13. 35. b
ut
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but it may alfo be hornftone, or felfpar, or of
" warious other fpecies, which will much influence
the internal properties of the clay. The nature of
the fand fhould therefore be tried, after fepara-
ting it as much as poffible by wathing. If the
fand be of the quartz kind, it is beft fcparated by
boiling the whole in oil of vitriol, which will
take up the argill and leave the quartz; but if it
be a comminuted felfpar, or other compound
ftone, this ftone itfelf will be decompofed by that
acid; fo that the trial fhould rather be made on
the part feparated by wathing,

The colours that occur in clays are very nu-
merous, and .depend on metallic, or vegetable,
or bituminous, or coaly particles, pure clay be-
ing always white. The colours arifing from the
particles of a vegerable, coaly, or bituminous
nature, are deftroyed by heat in an open fire, and
therefore are no way prejudicial to the finer ufes
to which clay may be applied; but thofe arifing
from metallic particles are moft obftinate.
Sometimes, however, the metallic particles are
engaged only in the coarfer fandy part, and may
with it be feparated by elutriation ; fometimes
they are picked out by the hand.

With refpe¢t to fufibility, we may remark,
that clays, which contain only argill and filex,
will melt in no heat that can be produced by our
furnaces, in whatever proportion thefe two ingre-
dients may be to each other.

But calcareous earth, in the proportion of 10
or 12 per ct. will render any clay fufible. Calces
of iron, if united to. the argill; will render the
clay fufible; but, if united tothe filiceous parr,

: N and
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and if this part confiderably predominates, the
clay will not be fufible,

It fhould feem, therefore, that an addition of
pure filex to any-clay in fuch proportion as not
to deftroy its ductility, would not render it fufible;
the addition of lime, or calces of iron, would, on
the contrary, render any clay fufible.

As the infiltration of water frequently conveys
calcareous earth, and calces of iron, and as beds
of coal obftrut this infiltration, hence the

clays found under coal are generally the moft in-
fufible.

2d Tribe.

Porcelain Clay. Kaolin.

Colour, white, greyith white, or reddith, or
yellowith white.

Luftre, o. Tranfparency, o.

Friable and dufty, often compaét.

Adbheres very flightly to the tongue.

*- Feels foft but not greafy.

Hardnefs feldom exceeds 4; but lately fome
much harder has been found in Siberia. Ma-
quart 430. Sp. gr. (which is beft taken when
hardened by fire) varies with the proportion of its
ingredients between 2,23 and 2,4, That of Li-
moges, which is worked without any mixture, has
its fpec gr. 2,341. Briflon 273.

In water it immediately falls into powder.
Thofe of Japan, and St. Iriez in France, are per-
fe@ly whitg; thofe of Saxony, reddifh, or yel-

.. 4 Towith ;
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owifh; thofe of China, and Cornwall, are mixed
with particles of talc and mica.

In general porcelain earth is infufible in our
furnaces, as Cronfted remarked; but, in manu-
fauring this earth, fome fufible ingredient is
commonly added; however, nature fometimes
furnifhes thefe ingredients with the earth, and to
this compound we cannot refuf¢ the name of por-
celain earth. According to Mr. Haffenfraz, to
whom mineralogy, in all its branches, and the
arts therewith conne®ed, are much indebted,
the porcelain earth of Limoges above mentioned
contains, when dried, o,62 filex, o,19 argill,
0,12 magnefia, and 0,07 barofelenite*. Mr.
‘Wedgwood, in the porcelain clay of Cornwall,
found on the contrary 6o per ct. argill, and only
20 of filex; this clay is therefore infufible.
When dried by a fummer heat, or that of a room,
moderately warm, it lofes about +£ of its weight ;
in the heat of boiling water as much more; in
that of melted lead, and thence toa ftrong red
heat, in which copper melts 1%, in all 4%%;
after that no more. The matter thus Joft is com-
mon and fixed air, but no inflammable air.
Hence it appears to differ from the firft tribe.
only in containing filex. '

3d Tribe.
Common Clays in various ftates of 'Induration.

Of this tribe Mr. Werner diftinguifhes three
forts, which I call families. Their ingredients

© * 34 An. Chy. 144.
N2 . may
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may differ confiderably, as they are denominated,
from their external appearances only. They
are all confidered here in their pureft ftate, and
dry.

1ft Family.
Potters Clay.

Colour, generally greyifh white, and then called
pipe clay, or light yellowifh, white, or grey, or dark
bluith grey, more rarely brownith black, or pale
reddith, or greenith grey, or mountain green, or
ochre yellow, and often fpotted only with this,

Often found in large ftrata.

Luftre, o. Tranfparency, o.

- Frature, fine earthy, and, from a number of
rifts, fomewhat uneven.

It ftains the fingers flightly.

It acquires fome polith by friction.

It adheres to the tongue moderately.

It feels greafy.

Hardnefs, 3 or 4. Sp. gr. from 1,8 to 2.

Tt is entirely diffufible in water; and, when
duly moiftened, very dudlile.

When unmixed with metallic particles (which
may be known by expoling it to a ftrong heat, as
already mentioned) it is infufible at 160°; but it
is not therefore fit for making porcelain; for this
requires that the fandy part thould be of the
greateft finenefs, and alfo that it do not retain
water with obftinacy, which it always does when
the argill is not combined with fixed air; and
hence, I believe, we may derive the praice of

expofing
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expofing clays to the air for a long time, before
they are employed.

It does not effervefce with acids, unlefs conta«
minated with mild calx or magnefia in a confi-
derable proportion, and then is rather a marl.
There are few clays, however, that do not con-
tain fome proportion of calcareous earth.

It is expofed to many contaminations from iron
and pyrites; if iron be united to the argillaceous
part, it is fufible.

The proportions of argill and filex vary confi-
derably, as we have already feen. :

2d Family.
Indurated Clay. Verharteter Thon of Werner,

Colour, grey, yellowifh, bluith, or greenith
grey, or brick or fleth red, or mountain green,
or reddifh brown, or blackith brown.

It frequently contains the roots of vegetables.

" Luftre, o, Tranfparency, o.

Fratture, earthy, fometimes participating of
the even, and fometimes of the fplintery, and
fometimes tending to the flaty. Fragments, 1.
Ul Hardnefs, from ; to 6. Sp. gr. inconfidera-

e.

Slightly adheres to the tongue. Often fecls
fomewhat greafy; often not. In water it does
not diffufe itfelf, but gradually falls to pieces, or
crumbles into powder, and difcovers but little
gu&ility. Some forts do not moulder in many

ays.

It hardens when heated.

N3 Sturbridge
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Sturbridge clay feems of this fort. Colour
dark grey; does not adhere to the tongue. i
found 100 parts of it in the ftate of drynefs in
which it comes to us to contain 12,5 per ct. of
moifture, 12 of coarfe fand, partly white¢ and
cryftalline, and partly brown and reddith brown,
and 30 per ct. of a brownith fand, fo fine as
fcarcely to be difcerned through a lens. The ar-
gillaceous part was grey, and contained ftill
more fand, which could not be feparated but by
boiling in acids.

Water quickly a&s upon it, a white argilla-
ceous part foon diffufes itfelf, and afterwards ano-
ther part which is darker falls into powder;
hence it thould feem there are two forts of indu-
rated clay. The fandy, and the clayey,

3d Family,
Shiftofe Clay.

1ft Variety, Slate Clay, Shale.
Schiefer Thon of Werner.

Colour, generally bluith, or yellowith grey,
more rarely dark blackith, or reddifh grey, or

reyith black, or greenifh yellow. Often found in

rata, particularly in coal-mines, of which it is
almoft a fure forc-runner; it commonly bears
vegetable impreffions, Its furface: generally
knobby, :

Luftre,
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Luftre, externally it hath often fome glofs,
but none in its fra&urg, or only prefents a few
thining particles. Tranfparency, o.

Fra&ure, flaty, fometimes bordering on earthy.
Fragments, 2.

Hardnefs from 4to 6. Sp.gr. from 2,6 to
2,680 .

Adheres flightly to the tongue.

Feels meagre or merely {mooth.  Gives a white
or grey ftreak.

Gradually moulders, and falls into powder in
water ; but the harder forts very flowly. The
harder as thatin Lefke O. 786, melted into a fro-
thy mafs, partly lead coloured, and partly dark
greenifh yellow, between a porcelain and an ena-
mel. Another fpecimen, Lefke O. 784, melted
at 151° intoa frothy mafs, partly pearl grey, and
partly liver-brown, between porcelain and ena-
mel.

When it contains mica it is not fo probable an
indication of coal. Voight, Prack. Gebirg. 83.

2d Variety.
Bituminous Shale. Brandfhiefer of Werner.

Colour, brownith black, or blackith brown,
and looks like bad coal. , .

Found in confiderable ftratified mafles.

Luftre, o, or r. Tranfparency, o.

FraQure, flaty; the flates moftly thin, often
thick. Fragments tabular.

Hardnefs, 5. Sp. gr. about 2,000,

Its ftreak fomewhat gloffy.

N 4 It

o
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It often effervefces, though very flowly, with
the mineral acids.

Feels rather greafy.

Placed on burning coals, it burns with a weak
flame, and {ulphureous finell; the refiduum is
then light grey. It thus lofes a confiderable part
of its weight. Some will hardly burn but with
the affiltance of bellows.

It feems to differ from the former variety, in
containing bitumen.

The fpecimen in Lefke O. ¢61, has its fp. gr.
‘1,995 ; and that of Lefke, 959, has its fpec.
grav. 2,053. Both effervefce, though very flowly,
with acids.

It fometimes bears the impreffion of fith.

4th Family.

Fuller’s Earth Walkererde of the Germans,
Sme&is.

Colour, the foffil fo called, has almoft always
fome thade of green, commonly light olive, green-

ith grey, or greenith white, or greenith brown,

more rarely ycllo\u{h grey, or greyith white.
The greenith fhade is made vifible when the
earth is breathed on, or moiftened. Fleth red has
alfo been found in bax0ny, but of an inferior
quality.

Luftre, o. Tranfparency, o.

Fraure, earthy, often inclining to the une-
ven, fometimes to the flaty, fometimes fine ear-
thy, and flightly parncnpatmg of the conchoidak.
Fiagments, o.

Reccives
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Receives a polith from friGtion.

Does not adhere to the tongue.

Feels fomewhat greafy.

Hardnefs, 4, almoft friable.

In water it readily falls into powder without
confiderable diffufion, or forming a pulpy mafs.
Some imagine thele earths fhould froth and lather
with water, but though this poffibly may fome-
times happen, yet certainly not generally; for
Mr. Werner denies this property to the fulling-
earths of Saxony, Mr. Bergman to that of Hamp- -
thire, and Mr. Becker to that of Wefterwalds *.

Nir. Bergman has given an accurate account
of the, fuller’s earth of Hampthire; its colour is
brown, with a fcarce perceptible thade of green,
and ftreaked with pale yellowifh veins, with
- fome flaty appearance. Water boiled on it for
half an hour, though filtered, flill retains fo
much of it as to diminifh its tranfparency. In
this water the folution of marine barofelenite
difcovers nothing vitriolic ; but the folution of
filver does indicate fome traces of marine acid.
If this earth be heated to rednefs, it blackens;
but this blacknefs vanithes in a higher hear,
which thews it to proceed from fome vegetable or
coaly matter. When heated it flightly decrepi-
tates, and in a firong heat forms a brown fpongy
mafs. Heated with microcofmic falt, it at firft
effervefces flightly, but afterwards is fcarcely
alted on; borax corrodes it better, but confumes
it flowly. Soda attacks it with confiderable effer-
vefcence. By his analyfis it contains 0,418 filex,
0,25 argill, 0,033 aérated calx, 0,037 calx of

* Werner, Cronft, 182. 4 Bergm, 155. 1 Berl. Beob. 20,
1 ‘ iron
’ 1
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iron, 0,007 aérated magnefia, o,155 moifture, or
volatile matter.
Though this earth contains 4 per ct. of fub-

Anaie w
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- In Saxony this earth comrhonly lies under
mould; in England under fandftone or fand, and
over fandftone or limeftone; in Germany it has
alfo been gften found fo fituated; fometimes too

in the neighbourhood of Trap, or Bafalt. 1 Berl.
Beobacht, 21.

4th Tribe,

The finer Clays in various States of Induration.

ift Family.

4

Lithomarga, Steinmarck of the Germans.

Thefe earths are principally diftinguithed by
their great finenefs, and fufibility into a frothy
{lagg. » ’

1ft Varrety.
The friable or crumbling kind,

Colour, white, or yellowifh, or reddith white.

Luftre, 1 or o. Tranfparency, o.

Seldom loofe, moft commonly moderately ca-
herent, and formed of fcaly or exceedipg fine
particles, and then adheres ftrongly to the tongue.
Scarcely ftains the fingers.

_ Feels very fmooth. Affumes a polifh by fri&ion
with the nail, i

Fraure,
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Fralture, earthy, often uneven, and grofly
conchoidal. Hardnefs from 3 to 4. Sp. gr. ex-
ceedingly light.

In water it immediately breaks and falls- into
powder.

2d Variety.
Indurated Lithomarga.

Colour, greyifh, reddifh, or yellowifh white,
or pearl grey, or fleth red, or brownifh red, or
yellowith, or reddifh, or liver-brown, or ochre,
or Ifabella yellow, or bluifh grey, or violet blue,
or lavender blue, or fpotted or veined with thefe
different colours.

Generally found in nefts or veins of rocks, or
entering into the compofition of aggregate ftonesas
a conftituent part.

Surface, frequently very fmooth, polithed, and
fine and clofe grained, having the afpet of a
ftone.

Luftre, external, often 2; internal, o. Tranf-
parency, o.

Frature, earthy, often conchoidal, more or lefs
perfe&ly, or inclining to the even; nay, fome-
times to the flaty. Fragmentsy o; yet fome-
times, 2. '

Hardnefs, from 4 to 6, or even 7. I found
the fp. gr. of the harder forts, 2,815.

The fofter forts adhere ftrongly to the tongue
where newly broken, the harder forts very mode-
rately ®, '

# g, Bergm. J. 188, s520. C only
omimon
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Commonly feels very greafy, or at leaft fmooth,
yet fome feel dry and dufty. - Does not fiain the
fingers. The fofter acquire a polith by friction.

The coloured give a ftreak, or powder of the
Jame colour.

In water the harder forts do not eafily yield;
but the fofter immediately crumble.

According to Cronfted, § 85, the characters of
this earth are,

1ft, A fmooth foapy furface while dry.

2d, A gradual difintegration in water; firft
into fmall pieces, and afterwards into grains, but
net into a pulp, as happens to potters clay.

3d, In a ftrong heat, fufion into a frothy mafs,
which occupies more room than the crude earth
bad done.

4th, A lamellar, or rather, as Mr. Bergman
quotes it, a conchoidal fra&ure.

The earth, called mountain foap, differs from
this only in being fofter, feeling more grealy, ad-
hering more ftrongly to the tongue. Its colour
fs dark brown, or pearl grey; its frature earthy,
or participating of the earthy and conchoidal.
Hardnefs, 4. ‘

Mr. Bergman analyzed the grey Lithomarga

. of Ofmund; its furface feels grealy, though fome-
what uneven. It appears flaty, yet its fratture is
conchoidal. Fragments fharp. Hardnefs 5; it
is atted on by water as above mentioned; dees
not lather, yetis deterfive, it melts into a white
frothy mafs. It contains 6o per ct. filex, 11 ar-
gill, 5,7 aérated calx, o,5 aérated magnefia, 4,7
calx of iron, and 18 of water and air.

The beautiful earth, called rerra miracslofs
Saxonie, isby Mr, Werner reckoned of this fa-

: mily;
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mily; ‘but, if fufibility be an effential property of
lichomarga, this earth does not belong to it; for
neither of the fpecimens, 1080, 1081, Lefke O.
are fufible in a heat of 150° but harden into a
brittle blackith mafs, and feemed to me to con-
tain charcoal. The fpecimen 1080 pofiefles, in—
deed, all the other charaéters of the harder li-
thomargas ;. but the fpecimen Lefke O. 1079,
feels dry, and fcarcely adheres to the tongue; fo
that I confider it rather as an indurated clay.

A lithomarga phofphorefcing when fcraped,
of a pearl colour, and fomewhat femitranfparent,
was difcovered in the Hartz by Baroh: Trebra.
1 Chy. An. 1784. Lafius, Hartz 313. Isitnot
rather a mixture of lithomarga and bole ?

3d Family.
Bole.

Colour, dark Ifabella yellow, firongly inclining
to brown, or pale liver brown, fometimes dotted or
variegated with black fpots, or dentritical figures,
or reddifh brown, feldom flefh red.

Luftre, o. Tranfparency, fcarcely 1.

Fratture, conchoidal. Fragments, 2.

Acquires a polith by light frition; fcarcely
adheres to the tongue; feels greafy.

Hardnefs, 4. Sp. gr. from 1,4 te 2.

It immediately crumbles in water into powder,
and not into pieces.

Mr. Bergman comprehends this earth under the
head of Lithomarga, and gives the following ac-
count of Lemnian carth, which is one of the mﬁ

not
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noted boles. Colour, yellowith; furface, fmooth
and polithed like agate; fralure, conchoidal;
fragments, angular; grain, clofe and indifcerni-
ble; hardoefs, fuch as to admit being fcraped by
the nail, In water it falls to pieces, and thefe
into powder; it does not froth like foap, but
poflefles a deterfive power, like fullers earth.

When heated to a fufficient degree it melts into -
a frothy fcoria. :

By his analyfis it contains 47 per ct. filex, 19
argill, 5,4 acrated calx, 6 a€rated magnefia, 5,4
dalx of iron, and 17 of water and air. 4 Bergm.
157.

chncc we fee, that all the fofter forts of litho-

marga are deterfive in fome degree, and learn to
value the external charc&lers of Mr. Werner,

which point out the beft for the purpofe of ful-
ling. :

4th Tribe,
Argillaceous Marls.

Colour, grey, yellowith, or greyith, or brown,
or yellowifh, or reddifh brown.

Found in confiderable ftrata.

Luftre, o. Tranfparency, o,

Fra&ture, earthy, fometimes flaty, fometimes.
conchoidal. Fragments, o, 1, 2. :

Hardnefs from 4 to 7. Often fhattery. Sp.
gr. from 2,4 to 2,6.

Feel fomewhat un€tuous, and adhere to the
tongue.

\

Effervefce
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Effervefce with the mineral acids, but fre-
- quently refufe to do fo with vinegar.

Moulder and crumble by expofition to the air,
more flowly than calcareous marls, fometimes
requiring § or 6 years.

When heated they harden into an imperfeét
brick, which is flowly difintcgrated by water.

In a greater heat they form a flagg. However,
if they contain a large proportion of fand, the
bricks formed by them are quickly difintegrated
by water. ]

~ They contain mild calcareous earth, in the
prtzl?ortion of, from ;% to 4 of the whole,

o Dr. Withering, of Birmingham, we are
indebted for mony well-direGted experiments on
thefe marls. He found, -

1ft, That 3 red compa& marl, that was fo plaftic
as to form {nd burn to a brick, contained ; of
its weight of mild calx. '

2d, A grey, in hard lumps, was alfo plaftic,
but gritty, and formed a foft brick ; it contained
+ aof its weight of mild calx *,

3d, A red, with grey fpots, and very hard,
contained atout i of aérated calx; yet it was
plaftic and burned to a grey hard ftone.

Mr. Andreas publithed a good differtation on
marls in German, in the year 1769, in which he
diftinguithed marls as follows:

1ft, Marl, properly fo called, confifting of
equal parts of clay and mild calx, that is, chalk.

2d, Calcareous marl, confifting of three parts
chalk and one of clay,

* Phil. Tranf. vol. LXIII.

34,
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3d, ‘Argillaceous marl, confifting of three parts
clay and one of chalk. Again, if the marl con-
taing coarfe fand, gypfum, or mica, - he makes
the following fubdiftin&ions :

ift, Sandy marl; 2d, Sandy calcarecous marl;
.34, Sandy argillaceous marl. .
- Again, 1ft, Gypfeous marl; 2d, Gypfeo-cal-
careous marl; 2d, Gypfeo-argillaceous marl.

And laftly, Micaceous marl; Micaceous calca-
reous ; and Micaceous argillaceous.

sth Tribe.

Colorific earths, or thofe which ftrongly ftain the
Fingers.

1ft Family.

Red. Reddle. Rubrica fabrilis. Rothel, Lefke, O,
973-

Colour, dark cochenille red, or intermedi-
ate, between brick and blood red.

Luftre, o. Tranfparency, o.

Fra&ure, carthy, fometimes conchoidal. Frag-
ments, 1. Hardnefs, 4. 5p.gr. inconfiderable.
Adbheres pretty ftrongly to the tongue.

Feels rough ; affumes a polith from the nail; .
ftrongly ftains the fingers. S
" In water immediately falls to powder; does
not become duétile.

Docs not effervefce, nor eafily diffolve in acids.

’ When

I e
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When heated to rednefs it ¢rackles end grows
black ; at 159° the fpecimen, Letke O. 973, melt-
ed into 2 dark greenifh yellow frothy enamel.

It differs from red ochres only by containing
more argil. The red colour proceeds from oxy-
genation and the abfence of acid. The more
air and water is expelled by heat, the browner it
grows.,

2d Family.
Yellow. Gelbe Erde. Lefke, O. 10g8.

Colour, ochre yellow.

Luftre, externally often hath fome glofs; but
internally none. Tranfparency, o.

Fraéture, earthy, often inclining to the con-
choidal. Fragments, o. :

Hardnefs, 3. Sp. gr.inconfiderable.

Adheres ftrongly to the tongue; feels fmooth,
or fomewhat greafy; takes a high polifh {rom the
nail ; ftrongly ftains the fingers.

In water it immediately falls to pieces with
fome hiffing ; and afterwards to powder, but does
not diffufe itfelf through it.

It does not effervefce with acids, nor is cafily
foluble therein.

Heated to rednefs it crackles, hardens, and
acquires a red colour ; gives a reddifh ftreak. At
156° I melted the fpecimen, Lefke, O. 1098,
aito a liver-brown porous porcelain mafs.

This yellow earth differs from ot;hrcs only li‘n
centaining 2 er proportion of argill; the
yellow colour%nr::eeds from the calx g;f iron,

X highly
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highly oxygenated, and probably containing both
water and acid. The earths that contain a lar-
ger proportion of iron have rather an orange.co-
lour.

According fo the analyfis of Mr. Sage, of Pa-
ris, who has the merit of preferving to > his coun-
trymen the immenfe gains the Dutch acquired by
converting this yellow earth into what is there
called Englifb red, it contains 50 per ct. argill,
40 calx of iron, 10 of water, acidulated by vi-
triolic acid. Mem. Par. 1779, 313.

3d Family.

Black. Black Chalk. Schwartze Kreide, Zeichen
Schiefer, Letke, O. 972. Pierre noir, of
Briffon p. 163.

Colour, greyith black.

Luftre, o. Tranfparency, o.

Fratture, imperfe&ly curved ﬂaty Frag-
ments, 1; partly flat, partly long fplintery.

Hardnefs, 5, fp. gr. 2,114, by my trial; per
Briffon 2,186 before abforpuon, 2,277 after ab-
forption of water.

Adhcrcs flightly to the tongue, feels fmooth,

aflumes a pohl% from a knife, givesablack ftreak,
and marks black.

In water does not readily moulder; but if taken
out it cracks in a fhort time. .

Does not effervefce with acids, or eafily diffolve
therein.

.

02 Heated
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Heated to rednefs it erackles and becomes red-
difh grey. '
It contains fomewhat vitriolic,

4th Family.

Green Earth. Lefke, O. 1013.

Colour, greyith green,

Found generally in lumps in the cavities of
other ftones, or externally invefting them.

Luftre, o. ‘'Tranfparency, o.

Frature, earthy, fometimes uneven; fome-
times verging to the conchoidal. Fragments, 2.

Hardnefs, from 6 to 7. Sp. gr. 2,637.

Sometimes feels fmooth; but often fcarcely;
does not afflume a polith from the knife, nor ad-
here to the tongue, nor ftain the fingers, nor
mark while dry, and when wet but lightly.

In water it often crumbles after ftanding about
half an hour. '

Does not effervefce with acids, nor is caﬁlz
foluble therein.

Heated to rednefs it crackles and becomes of a
dark reddith brown colour; at 147° the fpecimen,
Lefke O. 1013, melted into a black compa¢ct
glafs, refembling that of Bafalt. This thews itto
confift of filex, argill, iron not much oxygenated,
and calx of nickel, from which the green colour
is derived, befides water,

Of
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e ~ Of Umber. .
A brown or blackith fubftance, very light,
which moderately ftains the fingers, and ftrongly
adheres to the tongue; has long been taken for a -
fort of clay. but Mr. Hupfch, in the Memoirs
of Berlin for 1777 (and, long before that, Dr,
Hill, p. 63) has fhewn it to confit chiefly of

articles of decayed wood, mixed with bitumen.

his name hath alfo been given to an ochre of
the fame colour, which becomes red when flightly
heated; but in a fironger heat again becomes
-brown; and ina ftill fironger melts into black

lafs. It is therefore a compound of clay and
aron, but in which the iron is the prevalent in-
gredient. It does not effervefce with acids before
torrefation; but after that operation the martial
part is eafily acted on.

DIFFERENCES OF THE FOREGOING EArTHS.

+ As the diftin&ive chara&ers of earths are found
varioufly combined in the earths above defcribed,
their dilcrimination will be much affifted by thew-
ing the properties that diftinguith each from all
the others.

Native Argill is diftinguifhed,

From Porcelain earth, often by its colour, or ef-
fervelcing with acids, and its cryftalline . -
appearance when viewed through a lens,

0o 3 its
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its more meagre feel; but beft by its
almoft total folubility in vitriolic acid.

From Poﬁer’: clay, by the above properties, and a

. ighter adherence to the tongue.

~——— Indurated clgy, by its -colour, caohefion, and
abfence of fand.,

—— Slate clay, Ly its colour, cohefion, frac-

ture, and infufibility.

Fuller’s earth, by its colour, meagre feel,
and infufibility,

Friable litbomarga, by its meagre feel,
flight adhefion to the tongue, and infu-
fibility.

«— Indurated kithomarga, by its colour, cohe-
fion, meagre feel, and often by its dul-
nefs.

—— Boles, by its colour, opacity, fratture, and
meagre feel,

= Moarls, by its colour, finenefs, cohefion,
abfence of calx and fand.

—— Colorific earths, by its colour, inadhefion
to the tongue or fingers.

Porcelain Clay is diftinguithed,

From Potter’s clay, often by colour, always by
its friability, inunuofity, finenefs and
lighter adherence to the tongue, and lef-
fer diffufibility in water.

=~ Indurated clay, by its colour, degree of co-
heficn and finenefs.

—— Slate clay, by colour, degree of cohefion,
fraCture, and finenefs. .

~——— Fuller'’s earth, by colour, degree of cohefi-
on, and inuntuofity,
- From
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From Friable lithamarga, by mederate adhefion
to the tongue. o, )

——— Indurated lithomarga, by its degree of co-
hehion, of adherence to the tongue, and

. by colour. ) -

o Boles, by its colour, fra&ure, inun&uo.
fity. '

—_— Mar{r, by colour, finencfs, ineffervefcence
with acids.

o Colorific earths, by colour, imadhefion to
the fingers, finenefs. =

Potter’s Chy is diftinguithed,

¥rom Indurated clay, by its degree of cohefion,
adherence to the tongue or fingers, upg-
tuofity, and diffufibility in water.

amee §late clay, as from the laft mentioned; and
alfo in fra&ure.

“—— Fuller’s earth, by colour, adhefion to the
tongue, unétucfity, fufpenfibility in wa-.
ter.

—— Friable lithomarga, by its inferior finenefs,
fmoothnefs, and adhefion to the tongue;

. and its fuperior hardnefs and fufpenfibility

‘ in water.

—— Indurated lithomarga, by its inferior finenefs,
hardnefs, {moothnefs, luftre, and frac-
ture; and alfo by its greater diffufibility
in water, as well as dutility.

e Boles, by its colour, adhefion to the
tongue, inferior finenefs; and alfo by
fragure and diffufibility.

w——0 Marls, by its finenefs, hardnefs, and inef-
fervefcence with acids.

04 : From
A
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From Calo_rxjﬁ: earths, by its colour and intin&@i«
vity. .

Indurated Clay is diftinguithed,

From Slate clay, by its fratture, and commonly
‘ by its colour.
——— Fuller’s earth, by its hardnefs, fraGure,
inferior un&uoﬁty, and friability, and
.~ - -difintegration iir water.
o—— Friable lithomarga, fufficiently by its hard-
nefs.
~—— Indarated lithomarga, by its inferior finenefs,
luﬁre, adhefion to the tongue; and of-
ten in the fra&ure and un&uofity.
“e—— Boles, fufficiently by its fupcnor hardnefs
" and finenefs; and alfo by its fratture.
= Colorific earths, fufficiently by its intin&i~
vity.

Slate Clay is dlﬁmgmfhed fufficiently,

From A/l otbers, by its fracture, form and co-
lour.

Fuller’s earth is diftinguithed,

From Lithomargas, by its adhefionto the tongue,
inferior finenefs, (and often) hardnefs.

—— Boles, by its colour, fratture, opacity, and
inferior unétuofity,

—— Colorific earths, by its intin&ivity,

Friable Lithomarga is diftinguithed,

From Boles, by adhering to the tongue, by frias
bility, and generally by fracture, colour,
and hardnefs. )

' From
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From Marls, by its finenefs, adherence to ‘the
tongue, and ineffervefcence.
w—— Colorific eartbs, by its intin&ivity.

Indurated Lithomarga is diftinguithed,

From Boles, by adherence to the tongue, opacity.
: an:l generally colour; often ’by hard:
: ’neﬁo N r

~—— Marls, by its finenefs and incffervefcibility;

: Thefe earths,  however, are often mixed, and
confequently muft exhibit mixed charafers; but
by an attentive confideration of thefe the families
fo mixed may be inferred and difcovered. The
arbitrary impofition of names, without any pre-
cife enumeration of the properties denoted by
thefe names, has already introduced much confu-
fion in mineralogy; Mr. Werner has laboured ve-
1y fuccefsfully in removing it; the denominations
fhould therefore in future be taken in the fenfe to
whieh he has confined them. '

6th Tribe.
Harfh and rough Earths,

Of thefe are two families. Tripoli, and
Pouzzolana, or Terras.

6 | 1ft Family,
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1ft Family.
Tripoli. Hill 67' '

- Colour, genara.!ly pale yellowifh gny, or ifa-
bella, or pale ochre yellow, or pale ar reddith
brown, or greyith, reddith, or yellowith white;
fcldom greenifh white.

. It ibfound in a loafe earthy, bet ofener in 2
mdurated confiftence.

Luftre, o. Tranfparency, oommonly o; yet
that of the harder forts, if wet, often 1,

Fraure, earthy; in the harder fores inclining
to the flat conchoidal, fometimes verging to the
flaty. - Fragmeats, o, 1.

Hardnefs from 4 t0 7. Sp. gr. of the harder
forr, after fufficient abforption of water, 2,529 %,
Feels, harfh, dry, and frequently dufty; ﬂ:ghtly,
or fearce at all, adherent to the tongue; takes
no polith from the nail ; does not ftain the fin~

ers.
8 In water the fofter forts foon crumble intq pow-
der; the harder forts imbibe it, but crumble
flowly.

1t does not effervefce with acids, unlefs mixed
with marl, as it frequently is.

It frcqucntly reddens when heated.

Mr. Haaffe found this earth to cqntain 0,90 filex,
0,07 argill, and 0,03 iron.

* The fpecimen, whofe fp. gr. I determined, was that in
Lefke O. 981,
Another
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. Ancther flone, fecmingly of this kind, though
differing in fome refpeéts, was annalyzed by Mr.
Klapfo&, its colour was whitith grey; its frac-
ture, from a nymber of borizontal rifts, feemed
flaty ; to the touch it was meagre, and adhered
ﬁrenfly to the tangue. Its fp. gr. 2,080; it im-
bibed water flsangly. He found it to contain
0,665 filex, 0,07 asgill, 0,035 calx of iron, 0,015
sagnefia, 0,0185 calx, and o419 air and water.
2 Chy. An. 1790, 302. : 5
It is often of pfeudo-volcanic origin, as appears
from the Paris Memoirs, of 1769, 276; and per-
haps alfo fometimes really velcanic; but it alfo
frequently arifes from the decompofition, or dif-
integration, of other ftones. _ :

2d Family.
' Pougzolana, or Terras.

Of this I fhall treat under the head of Volcaniv:
Produéts.

Struvian Clay ¥,

This is a fort of clay lately noticed, and de-.
fcribed, by Profeflor Struvius, and found in thofa
elevations that afford falt fprings, and therefore
worthy of particular attention.

Colour, dark bluifh grey, inclining to black.

Found in confiderable maffes.

e, Bergm, Journ. 1791, 244.

-

Luftre
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Luftre o, except in. the rifts, and there 2.
Tranfparency, o. :
FraCture, earthy, yet unequal, difcovering
thick curved laminz irregularly compacted.
Fragments, obtufe-angled.
Hardnefs from 4 to 5. Sp. gr. inconfiderable.
It fains flightly, " adheres fomewhat to the
tongue, and feels fomewhat greafy,
Befides argill, it contains fome magnefia, and
galcareous earth.

Mifcellanecous Obfervations.

Coloured clays of the common or coarfer kinds,
which are by French writers called glaife, were
found by Mr. Morveau to contain fome contami-
nation of the vitriolic acid ; but in white clays he
could difcover none. 1 Encyclop. Chym. 122,

This acid is probably united to the ferruginous
particles that are found in thofe clays, and to
which they owe their colour and fufibility. The
yellbw, however, fometimes derive their colour
. from Regulus of antimony, bifmuth, lead, filver,

or zinc. Rinman, Hift. Ferri § 197.

Blue clays and marls fometimes whiten when
heated, and confequently owe their colour to vola-
tile matter, coal, or bitumen; but fome redden,
and contain pyrites. This trial fhould be made be-
fore they are ufed as a manure; asthe firft are in-
nocent, the laft hurtful. Neither Beamé nor Woulfe
could find any vitriolic acid in fome blue clays,
moft probably in thofe of the firft kind, and pof-
fibly not even in the fecond, as the barytic tcl()t,

the

y 3
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the niceft of all, was not known when their expe-
riments were made,

Mr. Bergman found copper and cobalt in fome
blue clays; from others %’Ir. Rioman extratted
13 per ct. of iron, and 4 of lead, befides fome
traces of zinc. § zo01. '

Black clays are fometimes bituminous, fome-
times pyritous.

Dr. Watfon, in his elegant and ufeful Trats,
vol. II. p. 288, mentions a fingular clay, (or ra-
ther earth, fince it contains no fand,) which
burns to a white brick. It contains 25 per ct,
of aérated calx, 2,2 felenite, with a fmall quan-
tity of calx of iron, the remainder argill. How-
ever, as this clay was not treated with vitriolic or
any mineral acids, which alone can feparate the
argillaceous from the filiceous parts, it is proba-
ble, it flill contained fand of great finenefs. I
alfo believe the felenite to have been formed du-
ring the drying.

Of brick clgy the colours are various, reddifh,
bluifh, brown, or yellowith; the beft is that
which, when burned, has the feweft cracks, and
this depends on the proportion of fand it contains;
if it contains too much, the clay will not be fuf-
ficiently duile; if too little, the bricks will be
rifty ; and in that cafe more fine fand thould be
added. Therefore, potter’s clay, if fufficiently
fandy, will ferve; the beft proportion is, I be-.
lieve, 0,86 filex to o,14 of argill. Argillaceous
marls are alfo very proper, but they fhould bé
well burnt to vitrifg the calcareous part ; but cal-
careous marls vitrify too eafily, and therefore re-
quire an addition of clay. The coarfe martial
clays, that contain fcarce any calcareous particles,

are




206 © Mrgillacevus Genns.

are belt; when flightly burned they are reddifh,
when more, they become yellow, or browner.
Salt thrown into the kiln when at its greateft heat,
will vitrify the furfaces of the bricks, and pre-
vent their abforbing water.

This clay often contains felenite, which is de.
compofed by the common falt contained in mor-
‘tar, and hence the glauber falt found efflorefcing
on bricks. This is alfo decompofed by the joint
a&ion of fixed air and lime; and hence the effio-
refcence of mineral alkali. : .

Volatile alkali has often been found in clays and
earths, particularly in thofe that contain iron;
a circumftance which had long puzzled minera-
logical writers; but which has of late been hap-
pily explained by Dr. Auftin, whofe premature
death cannot be too much deplored. He has
thewn, by well contrived experiments, that when
inflammable air, in its nafcent ftate, flowly and

radually meets mephitic air, they combine and
orm vol. alkali. Now iron in its metallic fate,
fojourning with water, always extricates inflam-
mable air; which meeting with the mephitic
part of the common atmofphere, thus forms vola-
tile alkali.

2d Clafs,

Stoney fubftances of the Argillaceous Genus not
mouldering in water.

1{t Species,
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1ft Species.
Argitl combined with vitriolit acid, or fulphur,

. 'This forms ores of alum, and fhall therefore be
confidered in the 2d part of this treatife,

!

2d Specics.

Argill combined with the Phofphoric Acid.

Phofpholite.

*I'he flones, commeonly called Valentia garnets,
are fufpeted by Mr. Prouft to be of this fpecies.
1 have feen no defcription of them; they may be
the garnets of Spain, mentioned in 1 Raab’s Ca.
talogue, p. 155. Thefe are of the colour of
Hyacinth, tranfparent, and of a dodecaedral
figure; expofed to the blowpipe they burft; but
in 2 moderate heat they {well like borax, whiten,
and become {o light as to fwim on water, after
which they are difficultly fufible. 1 Ann. Chym.
196. ‘

™.

3d Species.
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3d Species.
Lepidolite. Lilalite of fome.

. Colour, in the mafs, is violet blue, but in thin
lamine filvery white,
Luftre, pearly, 3. Tranfparency, 1,5.
Fra&ture, ftreight foliated. Fragments 2.

Prefents fine grained diftinét concretions, eafily

feparable.
Hardnefs, from 4 to 5, brittle, Spec. grav,
2,816. . .

"Before the blowpipe it melts with a moderate
fpumelcence into a white femitranfparent enamel 3
with mineral alkali it flightly effervefces, and
. affords a red and blue fpotted mafs. Microcofmic
falt gradually diffolves it; borax more readily;
the firft into a white, the laft into a clear colour-
lefs pearl. o

Expofed to a red heat for half an hour, it ac-
quires an ifabella yellow colour, and lofes about
1 per ct. of its weight; in a melting heat it forms

an opake reddifh grey enamel, glirtering in the -

fraure, and lofes 2 5 per ct. of its weight.

By the analyfis of Mr. Klaproth 1t contains
54,5 per ct.of filex, 38,25 of argill, 0o,7 5 of iron
and manganefe, 2,5 of water and air. He found
a lofs of four grains, which arofe from the diffipa-
tion of fome unknown matter which caufed its
fufibility.

4th Species,
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4th Species.
Sappare. Cyanite of Werner.

Colour, bluith grey, or partly greyith blue,
partly greenifh or yellowith grey, fireaked with
azure or deep blue, often in jome fpots reflecting
a filvery white. ' '

Luftre, pearly, 2.3. Tranfparency, when
thin, 3.

Fra&ure pafles from the divergingly broad
ftriated, into the curved foliated.

Fragments 2, long fplintery.

It is found of thin diftin& lamellar concretions,
which are in part accumulated in grains, feels
fomewhat greafy.

Hardnefs from 6 to g. Brittle. " Sp. gr. from
3,092 to 3,517. That of the fpecimen which I
examined, which is the ‘greyiih blue, Leike O,
1185, was 3,092; thato
by Mr. de Sauflure 3,517.

Heated to rednefs it became whiter, and had a
more talky appearance; 157° it became almoft
perfe&tly white, but looked duller, and betrayed

pot the fmalleft inclination to fufion. It is diff-'

cultly fufed by borax, fcarcely by microcofmic
fale, and not at all by fixed alkalis. According
to Mr. Sauffure, jun. it is compofed of 0,6692 ar-
gill, o,1325 magnefia, o,1281 filex, o,0171
calx, and 0,0548 iron. ‘The calx feems an ad-
ventitious ingredient.
Mr. Struvius, in Crell’s Annals for 1790, gives
a very different account of the compofition of
. ~ ' this

the fpecimen examined’

=
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this ftone; for, according to him, it contains
0,515 filex, 0,305 magnefia, 0,055 argill, 0,04
calx, 0,05 iron, 0,035 water or lofs. But hisex-
periments not being detailed, nor his method
known, I cannot fet his analyfis in competition
with that of Mr. Sauffure, which appears to have
been carefully and fkilfully execured.

5th Species.
Mica, Mufcovy talc, Glimmer of the Germans.

Its coloursare, grey, or yellowifh, or greenith
grey, or filvery white, or yellowifh, or reddith
brown, or copper red, or gold yellow, or moun-
tain green, or greyifh, or greenith black, or leek
gr,ccn ; but bLlue it feems has not as yet been

en.

Genera'ly found interfperfed, or aflociated with
other ftones, as in granite, goeils, or, though rare-
ly cryftalized, in hexagonal plates.

Luftre, commonly metallic, 3, 4. Tranfpa-
rency in thin pieces 3, 4, 2 ; inthicker 1.

Texture generally curved or undulatingly foli-
ated, more rarely ftreight foliated, flill feldomer
firiated, chiefly broad ftriated.

Fragments, flat, prefent fometimes thick,
fometimes oblong granular concretions. Its la-
mellz flexible, a.d in fome degree claftic; feel
fmooth, but not greafy.

Hardnefs 6. Sp. gr. various; that of mufco-
vy talc, which confifts of broad colourlefs leaves,
is, according to Briffon, 2,7917; moft other
forts abforb water ; the fp. gr. of the white, before.

7 abforption,
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abfborptions, 2,704; after abforptios, ,749;
that of yellow mida before tion, 2,6546;
after abforption, 2,7037; that of black, before
abforption, 2,9004 ; after, 2,93865 that of cryfe
tallized black mics, 2,0342. F9d. Hehce we
fee the coloured micas abforb from 14 to ¢ of
their wei of watet, which accoimts for their
decompefition when expofed tothe nflotrice and
variations. of temperature of the armufphere.

Mr. Sauffure at firft found all forts of mica fi-
fible into a femitranfparent glafs, black, brown,
or greenith, and flightly porous. 1 Saufll g5.
However, he afterwards d colourlefs micas
convertible only into a white enamel. 2 Sauff,
136. Mr. Sage foundl aiufcdvy glafs infufible in
the ftrongeft heat; in my trials fome bits of muf-
covy glafs were barely agglutinared' in'a’ heat of
163°;. though they had porcehin grain, and ap-
pearange, they were barely foftened, not
melted; with the help of pure‘air, however, this
fubftance forms a white glafs. Hentr we may
infer, that even colourlels tranfparent rnicas are
not all homogeneous, fome being more fufible
than others ;- colmured riticas are fufible in much

lewer heats; they are lictle affeted by foda, buc
borax and midracofmic falt effe their fufion.

According to Baroni Born the brownifhi pellucid

mica of Siberia contains o' per ct. filex, 45 -

afroted magnefia, and 5 argili. 1 Raab. 238.
Myr. Werner slfo-inforims us, that the micas in
guiefs often afford fteatites by their decompo-
ficion ;- confequently they muft contajn filex, ar-
gill, and magnefia. .
I found 100 parts of the colouslefs kind to
contsin, 38 filex, 23 ;rgill, 20 argachs; end
2 20

\

k.
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.20 of the moft perfe&tly calcined iron; fo I
deemed ir, from its colour and the great difficulty
I experienced in diffolving it.  This proportion,
however, may admit of fome doubt, as 1 had not
then devifed the more accurate method of efti-
mating the real contents of precipitates by the
- Pruffian alkali ; but as to the other ingredients I
* do not fufpe& that any miftake could have hap-
-pened in cftimating their proportion to each
er.

6th Species,
Micarelle, Letke O. 999,

Brownifh black.

Found in granite, :

Luftre, metallic, 3. Tranfparency, o

Fra&ure, broad foliated.

Hardnefs, 6. Sp. gr. 2,980 by my trial.

At 153° it melts into a black compa& glafs, its
furface reddith.

By its external charaers, except. fp. gr. this
ftone would be taken for mica; its:analyfis, how-
ever, thews it not to be fo, as the argillaceous
ingredient too much exceeds the nruriatic, which
fometimes is even entirely miffed. Bergman
found one fpecimen to contain 0,46 argill, 0,40
filex, 0,05 unaérated magnefia, and 0,09 manga-
nefe and iron. Swed. Abhand. 1784, 113.

M. Klaproth found another to confift of 0,63
argill, 0,295 filex, and 0,067 iron. 2 Bergm.
Journ. 1790, 229. Hence the prefence of mag-
neGa is merely cafual; therefore it muft be re-

garded
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garded as a diftin& fpecies from mics, and hence
I have given it the name of micarelle.

7th Species.
Hornblende. Pierre de Corne of the French.

Schorl en Maffe, and Shorl Spathique of Briffon.

Colour, black, or greyith black, or blackith
green, or dark olive green, or leck green.

Luftre, 2. Tranfparency, o.

Fra@ure, fometimes ftreight, or curved, ot
divergingly ftriated; fometimes fmall or broad,
ftreight or curved foliated *,

Commonly with long-grained, more rarely
with curved lamellar diftin&t concretions. -

Fragments, 2; thofe of the lamellar variety
affe& a rhomboidal form.

Streak, greenith, or greyith green.

Hardnefs, from g to 9, fcarcely reaching nine.
S?. gr per Briflon, from 2,922 to 3,3852, that
of Lefke O. 1027, I found 3,41.

At the heat of 89° a piece of the above fpeci-
men melted into a black folid glafs with grey
fpots; at a lower heat it baked into a greenith
grey mafs, between a porcelain and an enamel.

In the year 1783 I analyzed a piece of the foli-
ated kind, and found it to contain 0,37 filex, 0,22
argill, 0,16 magnefia, 0,02 calx, (both the latt
aéra,t;d,) and 0,23 of iron, not much oxyge-
nated.

® Inscrofs fralture, conchoidal, Leke G. 297 Anmerk,
P3 In
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In 1787 Mr. Weigleb found anothér fpecimen
to contain 0,4083 filex, 0,175 magnefia, 0,1666
calx, 0,175 iron*. "Here 1s a deficit of feven
grains ; but, what is moft remarkable, he found no
argill.

g’.I'o difcover which of thofe analyfes approached
neareft to truth, I made compounds of the ingre-
dients given as the refult of each; and in the
proportion fetr forth ineach. I found Weigleb’s
to give . a glafs fimilarto that of hornblende at a
heat of 136% the calx of iron I employed was
thoroughly oxygenated. My own compound
g;vq alfo an equally juft refult when I ufed ruft
of iron; but then it got a much bi%ber heat, viz,
156°; when I ufed metalliciron inftead of ruft, 1
abtained only a flagg, and a great part of the iron
feparated itlelf from the cart&s.

Mr. Herman found black hornblende to con-
tain 37 per ct. filex, 27 argill, 5 calx, 3 mag-
nefia, and 25 iron.  § Berl. Beob. 79.

This is the ftone which, in conformity with the
moft eminent Swedifh and French mineralogifts, I
tenoted by the name of hornfone in my €iclt trea-
tife on mineralagy. The defcription I gave of it
was fuch as candour could not miftake for that of
Pctro-ﬁlex; bue 35 I fince found that writers, wha
apply this name to flones abfolutely diffcrent trom
the fort of flones called petrofilices, ¢xtended it
too far, as will prefently be feen, I now, in con-
formity with Mr. Werner, apply it folely to thofe
flones of the filiccous genus called Petrafiiices ;
fince, however, it is fill applied in various
fenfes by writers of great merit, it may be

* 3 Chy. Aan. 1587, 138.
proper
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proper- to trace its origin. This mame took its
rife from common working miners; they ob-
ferved that a fort of ftone, of a dufky colour, was
cut through with great difficulty by reafon of 2
tenacity which refembled that of an horn or
horfe’s hoof # ; now, a horfe’s hoof, when in thin
picces has alfo a flight degree of tranfparency,
this fort of ftone they therefore called bornfone.
Mineralogical writers obferving this combination
of properties not to meet together in thefame ftone,
diftinguithed two forts of hornftone, both of a
duiky colour, one that had the femitranfparency,
but not the tenacity of a hoof or horn, and
another which refembled that fubftance only in
colour and tenacity. This diftin@ion I find in
Henckel on the origin of flones 4. Since that
time the German writers in general have con-
fined this name with fome modification to ftones
of the firt kind; that is, to the ftones that all
writers had indicated by the name of petrofi/ices,
and the Englith in particular by that of ¢b rs.
But the Swedes and French ftill apply it in the
latter fenfey. The great weight of the flone
called hornblende made the miners at firft imagine
it contained fome metal, but finding none except
iron they called it b/ind, in the {fame fenfd as the
vulgar do nuts without a kernel.  Hence the name
bornblende. ' :

‘Wallerius defcribes whar the Swedith writers
call bonflones, thus:
¢ Their colour is always dark, their furface
fmooth, with a greafy luttre, their texture firi-

- * Vogel Mineral. p. 130.

+ P. 400 of the French Tranflation,
$ Wallerius,

P4 - ated,
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ated, lamellar, fibrous, or fparry, eafily fcraped
by a knife, prefenting a greyith fireak or powder,
and an earthy fmell while fcraping or powdering ;
when heated they afflume a brownifh red colour
and harden; in a ftronger heat they melt into a
black flagg, or compatt glafs. They do not ef-
fervefce with acids, though partially foluble by
them ina boiling heat. sI'l:neir {p. gr. from' 2,8
to 3,2.”

This is almoft an exac defcription of our
hornblende. Itis, he tells us, by the Swedes
called Hornberg, and by the French Roche de
Corne, and by the Germans Hornfeistein, Of this
ftone he diftinguithes four varieties. 1ft That
which is obfcurely lamellar which he calls Corneus

Jolidus nitens durior.,  2d That which is of a flaty -

texture, which he calls Hornf. bicfer, and is what
1 call Hornblende flate. 3d "I'hat which is of a
{parry and ftriated texture, which he calls Horn-
blende, or Strabl fkimmer, or Shorlblende, Rocbe
de Corne firié. And 4th That which breaks into
cubes, or rhomboids, which he calls Corneus
arapezius and Trap; yet he tells us, that when
broken in another direction it prefents conchoidal
furfaces. Here he evidently confounds horn.
blends with traps. '

Mr. Sauflure, though well aware of the double
fenfe of the term bornjlone, yet relying on the au-
thority of Wallerius, and unwilling to multiply
denominations, withed to reftrain its fignification
to the {pecies we here defcribe; but, in following
Wallerius too implicitly, be unwarily compre-
- nended ftones under this name which are of a dif-
fterent fpecies. Thus he reckans among corneous
tones fome which preitnt no idea of cryftalliza-

2 - tien,
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tion, are deftitute of luftre, and of an earthy
texture; namely, Traps #. Thofe whofe fraGure
is lamellar or ftriated, he tells us, are by many
called Hornblendes ; the {p. gr. of thefe he found
inferior to that of fhorl, viz. 2,973, which cer-
tainly is not always the cafe, e thinks hard-
nefs tne external chara&er which chiefly diftin-
guithes them from thorls, and therefore calls all
thote that are compofed of re&angular lamina,
and which are hard enough to give fire with fteel,
fhorls; but, affuredly, the diftinion between
them is grounded on more numerous differences,
aswill befeen in the article fbor/; and the difference
intheir compofition muft be confiderable, fince
they are completely fufible at 89°, and fhorls only
at 127°,

Romé de Lifle denotes the ftone of which we
here treat, fometimes by the name of fborl en
maffe, or continuous fhorl, les fhorls en maffes
informes lamelleufes défignés par les Allemands
fous le nom de hornblendes f, fometimes by the
name of argillaceous fhorl} ; and under thefe de-
nominations alfo he comp: chends bornblende flate,
and hornblendes of a ftriated or fibrous texture.

Mr. Sauflure applies the term fbor! en maffe in
another fenfe, which is not eafily difcovered, as the
only mark by which he diftinguifhes it from other
fhorls is its hardnefs, intermediate between that
of filex and limeftone; and its fpecific gravity,
which be does not determine; perhaps alfo he
meaps (and this fcems the moft obvious fenfe of

# 1 Sauffere, 69. 75. )
t 1 Cryfiallogr. 3cq. ,
* § Ibid. p. 338, 348. 377. 485,

his
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his expreffions) that thefe criteria diftinguith it
. from other ftones; but furely not from trap or
hornblende? with which, however, by treating
them apart, he would feem to with not to- con-
found it. ’
‘The argillaceous {inell, by which Mr. Sauflure
and I myfelf formerly fought to diftinguith this
fpecies of flone, is a very fallacious teft; for,
1 have fince found the fame {mell emitted by va-.
rious traps after breathing on them, by ferpen-
tines, and even earthy limeftones. Mr. Defma-
retz, in the' Mem. of Paris,. 1773, denotes horn-
blende by the names of Shories en grandes maffes,
Bluck Bafalt, Gabbro en majfes confufes, indicating
thorls in general by the name Gadéro. This laft
appellation was grounded on a miftake, fince
deteted by Mr. Sauffure. .
Baron Born, in the defcription of Mifs Raab’s
Mineral Cabinet, calls our ftone foliated fhori,
and under the fame name comprehends alfo Thu.
merftein, though its compofition, as well as ex-
ternal chara&ers, are very unlike. With him
Mr. Gerhard, of Berlin, alfo agrees; becaufe
both fhorls and hornblendes are fufible per fe inta
a black flag; but fo alfo are bafalts ; muft they alfo
be confounded with the former ? I fhould imagine
that, until we are much better acquainted with
the compofition and formation of minerals than
we areat prefent, they can fcarce be too minutely
diftinguifhed from each other. Wallerius was very
pardonable for confounding many which were
little known at the time he wrote; but to take
him as a guide, after the numerous illuftrations
and diftin@ions furnifhed by Mr. Werner, feems
to favour of prejudice. .
Te
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Mr. Lenz mentions fome cryftallizations of
hornblende. diftin® and different from bafaltic
hornblende; but neither Werner’s Catalogue of
Mr. Pabft’s foffils, nor Lefke’s, mention any ;
hencee 1 hould fufpedt it a miftake.

8th Species,

Bafaltine. Bafaltic Hornblende, or Cryftallized
Hornblende, of Werner. Shorl Spath, of Ferber.
Shorl prifmatique hexagone, of Sauffure.

Colour, black, or greenith black, or dark
green, or yellowith green. .

It is moftly found in bafalts, wacken, and
lava; in the former it is generally black, or green~
ith biack; in the latter, of the lighter hue *;
hence | have called it bafaltine. Mr. Sauffure has
alfo found it in granite . 1tis found cryftallized
in rhomboidal, hexahxdral, or o&ohadral fhort
thick prifms generally mutilated, terminated by
flatred three.planed pyramids. The cryftals not
feamed or fulcated.

Luflre, 3. Tranfparency, in very thin picces,

1; aod tranfmits a reddifh yellow colour.
_ Fra&ure, foliated, if broken in the direftion of
the lamina, its crofs fraGure uneven, and often
conchoidal; burt in that tourd in lavas the foli-
ated texture is'more difficultly difcernible.

Hardnefs from g to 10. Brittle. Sp. gr. 3,333,
by my trial.

»
4 Hevet, Magaz. 243. 351,
t 1 Sauflure. 67. 5

It
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+ It gives a white ftreak.

At 119° it melts into a glafs partly grey, and
partly greenith black. '

This fpecies, which the French, Swedifh, and
Ttalian mineralogifts have indicated by the name
of fhorl, or hexangular fhorl, feems to be that
which was analyzed by Mr. Bergman under the
appellation of black fhorl of St. Albano, deemed
an antient extin& volcano, near Verletri, in the
neighbourhood of Rome; he found it to contain
0,58 filex, 0,27 argill, 0,04 calx, 0,01 magne-
fia, and o,0g9iron. 3 Bergm. 207.

The degree of hardnefs 1 have attributed to this
flone is fuch as I have obferved in the fpecimen of
Letke O. 1043, and in Voight’s Colle@tion, Nog
46. It is faid, however, that fome are fofter. 2
Bergm. Journ. 1788, p. 509. 1 Nofe Orogr.
Briete 119, 120. Hence this laft writer, 2 man
of great fagacity, and who has beftowed much
attention to this fort of flone, thinks that the
fofter kinds fhould alone be called bornblende
¢eryfials, and the harder forts rather garmets, which
often agrce with them in colour and form;. but I
think the much greater fufibility of bafaltines,
whether hard or foft, fufficiently diftinguifhes
them from garnets.

The great luftre of thefe ftones, when fet in ba-
falts, frcquently occafions them to be taken for
mica; their quadrangular fhape, however, may
always ferve to difcriminate them.

oth Speeies,
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gth Specties.
Refplendent Hornblende,

Of this there are two varieties.

1ft Variety.
Labradore Hornblende. -

Colour, in moft direGions, greyith black, or
blackifh grey; but in other pofitions it refle@tsa -
ftrong iron grey, cither fingly or mixed with dark
copper red.

Luftre in the firft cafe, o; in thefecond, 3 or4,
and metallic. Tranfparency, o. - - ~

Fra&ure, moftly curved foliated.

Hardnefs from 8 to g9; fome are {aid to be fof-

ter. Sp. gr. by my trial, from 3,35, t0 3,434

ad Variety.

Schiller Spar.
Colour, yellowiﬁ:, leck or apple green, or
golden yellow, refle@ing a white, grey, or yel.

. low, in certain fituations, and fome everfin ail
ﬁtuanops.

-

Generally
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Generally found fhooting out of ferpentiné.

Luftre, metallic, 4. Tranfparency, in thid
pieces, 1.

Fratture, foliated. Hardoefs from 8 to o,
often only 7. Sp. gr. by my trial, 2,882; it
would have been higher if I could have feparated
the ferpentine perfecily. :

At 141° a part of the fpecimen Lefke O. 1041,
hardened and formed a porcelain mafs. -

I had not a fufficient quantity of the firft va«
riety to examine its fufibility; but the infufibiliry
at fo high a heat of this variety at leaft fhews it
to be fpecifically different from common horn-
blende. By the analyfis of Mr. Gmelin, it con-
tains 0,437 filex, o,179 argill, o,112 magnefia,
aad 0,237 iron. 1 Bergbau. ga2.

1oth Species.

Shiftofe Hornblende. Hornblende Slate. Horn:
blende Schiefer of Werner. Roche de Corne
feuvilletées. 1 Saufll § 166. p. 119. .
Colour, greyith, or greenith black, or dark

bluith grey, or greyith blue; feldom dark leek
rcen.

Found in large maffes.
Luftre, 2, fometimes filky. Tranfparency, o,

turz, in the great flaty ; but of the flates

Ives, ftriated, generally ftreight and inter-
rarely diverging.

ves a greenifh grey fireak. .
Hardnefs
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Hardnefs from 7 to g, difficultly frangible.
Sp. gr. from 2,909 to 3,155, by my trial.

Heated to rednefs it becomes fometimes reddifh
grey, fometimes reddith brown. At 80° I melted
the fpecimen Lefke O. 1037, into a black com-
pact glafs; a fure fign that it is not of volcanic
origin. Thefpecimen Lelke O. 1038, melted at
108° into a Feyiﬂ\ black, fomewhat porous’
Slagg, whofe {p. gr. was 2,308 frem the number
of air holes. The fpecimen Lefke G. 135, melted
at 130°into a brownith black, al compadt
glafs. Hence we need not be furprized that it
was often miftaken for trap (called bafalt). Voight -
Prack. Gebirg § 21.

‘11t Species.
Wacken,

Colour, dark greenith, or blackith, or yel-
lowifh, or reddith grey, or greyilk black, or liver
bhrown, * - .

Found in confiderable mafles.

- Luftre, o. Tranfparency, o. It-fecls merely
as a fand ftone.

Fralure, even, earthy; feldom uneven, and
then fine-grained *.

Fragments, 2. Itnever prefents feparate dif-
tin&t concretions, :

¢ According to Hoffman, 3 Bergm. Journ. 1488, its frac-
ture is smeven, and fine-grained, approaching the fplintery.
According to Karften, it is commoaly ewes, feldom ameven.

3 Helvet. Mag. 234. .
Hardnefs

h
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Hardnefs from 6 to g *. Sp. gr. by my trials,
from 2,535 .t0 2,893; that of the fpecimen
Lefke O. 1047, is 2,535; that of O. 1045,is
2,622 : and thatof O. 1046, is2,893. Thislaft
is blackith green, gives an carthy fmell, and

unds tough, fo that it would undoubtedly pafs
;,:r a pierre de corne among the French. Mr.
Succow found that of a wacken, near Frankford,
2,576. 2 Chy. An. 1786, 430.

The greenith grey, Lefke O. 1045, melted at
124° into a yellowifh grey, very porous, opake
flagg ; thatof Letke O. 1046, melted at 1300 inte
a true compa&t black glafs; and fo did that of
Lefke O. 1047. Hence thefe two laft do not feem
truly to belong to this fpecies.

It withers by expofure to the atmofphere, and
then becomes more grey.

Its tranfition is into trap or bafalt, ,
It muft not be confounded with the Grau-
waken of the Hartz, which is a very different

fpecies. o

This ftone has not as yet been analyzed; but
moft probably confifts of filex, argill, calx, ina
fufible proportion, and ironja a fmaller propor-

- tion than the foregoing, ¥nd alfo than traps or

bafalts. .
It frequently contains black mica and bafaltine,

" but never olivin.

# Nofe alfo remarked, that it fometimes gives fire with'
flecl. 1 Nolfe, 148,

- 3ath Species
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12th Species.
Mullen Stone.

Colour, afh, or bluith grey, often mixed with
ochry yellow, from the decompofition of its fer-
ruginous parts. :

Found in confiderable maffes, and frequently
contains bafaltine ; it alfo often inclines to a re-
gular form moftly quadrangular, like bafalt. Nofe
1, 250.

Sgrface,~ where expofed to the air and moifture,
covered with a greyifh white rind, fometimes
flightly ochry.

Luftre, o, except fome thining particles of
bafaltine. Tranfparency, o.

Frafture, uneven, and fine (plintery.

. Hardnefs, from 7 to 9. Sp. gr. from 2,6 to
2,738.- ’

It frequéntly_occurs in our Northern counties
and is by the pump-finkers called Mullen; it is
evidently the grey bafttkk of Ferber, mentioned
in Lefke’s Cabinet, S. 351. ‘It feems to be the
third variety of trap, mentioned by Mr. Faujas,

. 88,
P At 130° it melts into a black compatt glafs.

See alfo the fpecimen Lefke S. g5,

Q 13th Species,
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13th Species.
Kragg.Stone. Lefke S. 661, (and 1695 Q. }

Colour, greyith red, or reddifh grey; exceed-

ing porous, the pores often filled with various
cryftallizations.

Luftre, o. Tranfparency, o.
FraCure, uneven and earthy. Fragments 2.
Hardnefs from 5 to 7. Sp. gr. 2,314.
o Feels rough and harfh, gives a yellowith grey
reak.

At 138° it melted into a reddifh brown porce-
lain mafs. ‘

It is found in the neighbourhood of Belfaft, and
" there called Kraggftone; it refembles the ftone
mentioned by Lefke S. 661, by him called a
bafalt. It fecms alfo to be that mentioned by
Mr. Faujas as the sth variety of trap, p.gi.

This ftone is often mixed with globules of mag-
netic iron ftone, which adds confiderably to its
{pecific weight, as in the fpecimen Lefke S. 1233,
whofe {p. gr. amounts to0 2,910,

Thefe three fpecies, viz. Wacken, Mullen, and
Kragg, have been by moft writers confounded
with trap, but their colour, fp. gr. and fufibility,
fhew they muft be diftinguithed,

14th Spccies.




Trap. 829

14th Species.
Trap.

Of this I diftingui(h two families, the common,
or amorphous, and the figurate.

1ft Family, .
Common Trap. Bafalt of Werner.

Its moft ufual colours are the greyith or bluifh,
or purplith black; more rarely blackith, or red-
dith brown (as in the bafis of mandeltein or
toadftone) or greenith grey; traps of the laft
colours feem to me to be mixed with other
fpecies.

Found in 1arge maffes, and frequently contain-
ing bafaltine, quartz, calcareous fpar, calcedony,
zeolite, hyalite, felfpar, (trap porphyry,) and
olivin.

Hence it is frequently found porous, cellular,
and cavernous, from the decompofition and falling
out of thefe ftones.

Externally it has frequently a brown or reddith
brown rind, from decompdfition.

Luftre, o; or from fhining particles of bafal-
tine difperfed through it; fee Letke S. 102, 835.
Tranfparency; o.

Frature, earthy, or fine fplintery, often un-

even. Fragments 2,3, often tending to a qua-
drangular form.,
Q3 I
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1t often prefents fmall or coarfe-grained diftinct
granular concretions.

Hardnefs from 8 to 9, and difficultly broken,
except when in a ftate of decompofition, and then
often only 5 or 6. Sp. gr. when found lies be-
tween 2,78 and 3,021 exclufively, by my trials;.
the fpecimen that exhibited the laft is that in
Lefke S. 1695, whofe colour is redditfh brown,
and has feveral red grains init. ‘The fpecimen
Lefke 1223, which is greyith black, has its fp.
gr. 2,728, but then it is not pure; for, at 148°,
it melted only into a fomewhat porous liver-brown
mafs, between a porcelain and an enamel. The
fpecimen.Lefke G. 264, which is bluith or greenith
black, has its fp. gr. 3,478; but then, as Mr.
Karften obferves, it contains a quantity of mag-
netic iron ftoné. The fp. gr. of the ftone called
trap by Mr. Briffon is 2,745, and of that which
he calls bafalc of an irregular form or touchflone,
2,4153; but this moft ‘probably is that fort of
filiceous fchiftus, called lydian ftone, of which
hereaficr. The fp. gr. of this ftone muft undoubt-
edly vary with its ftate and degree of decompo-
fition, and with the quantity and fort of foreign
ingredients contained in it, as well as the propor-
tion of its own confltituent parts; but we may
ftate that of the pureft at a medium 2,87 or
2,88.

By expofure to the influences of the atmo-
fphere, and often by mere moifture, this ftone is
frequently decompofed, and invefted with a
brown, yellowifh, or reddifh brown rind.

Expofed to a heat of from 120° to 130° it melts
into a black compact ghais. . -

4 © According

2
-
-
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According to the analyfis of Mr. Bergman: the
trap of the mountain Hunneberg, in Weft Goth-
land, contains o,50 filex, o,15 argill, 0,08
aérated calx, 0,02 magnefia, 0,25 iron, though
in the dry way it would yield but o,10 of iron.
g Bergm. 213. The magnefia is evidently of lit-
tle importance, but we may obferve that the
quantity of iron exceeds that of argill, and is
very flightly oxygenated. Itis probable the iron
is fometimes mixed with manganefe and fome:
times with nickel, from which laft the green
colour, may probably originate, which is fome:
times obferved in traps, though moft commonly
it proceeds from the iron itfelf.

ln England, three varieties of trap have been

obferved; namely, toadflone or rather its bafis;
rowley ragg; and whinftone. Mandelftein.

Toadfione is of a dark brownith grey colour,
abounding with cavities filled with cryftallized
fpar, which, with the brown colour of the bafis,
gives the whole the appearance, from which it
derives its name. ‘The cavities, from the deftruc-
tion or decompofition of the fpar (originating
from the iron contained in it) ate frequently
empty. The fp. gr. of a toadftone, free from
calcareous matter, was found by Dr. Watfon,
2,921 ; and of another 2,85 ; butthat of another,
in a ftate of decay, 2,68; and of one ftill more
decayed 2,558. By the analifis of Dr. Wither-
ing, this ftone contains 0,63 filex, o,14 argill,
0,07 mild calx, and 0,16 calciform iron.

Rowley ragg, or Ferrilite, is of a black colour,
with numerous white dots, and black lamellz of
bafaltine, which give it a dark brownith grey ap-
pearance. It is found in large maffes, which

Q 3 affet
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affe@ a rhomboidal form; fome of thefe inclofe
‘tounded pebbles of the fame fubftance. By ex-
pofure to the air it acquires an ochry cruft. In-
ternally it hath fome luftre from a number of mi-
nute fhining particles. Fracture, nearly even,
and fine fplintery, yet often inclining to the flat
conchoidal. Opake. Hardnefs g. Sp. gr. 2,748,
by my trial.

Heated in an open fire it becomes magnetic,
and lofes about 3 per ct. of its weight. It does
not redden; burt at 98° melts into a fomewhat po-
rous black mafs, partly porcelain, and partly an
enamel.

According to the analyfis of Dr. Withering, it
contains 0,475 filex, 0,325 argill, 0,20 calx of
iron. Here we may obferve, 1ft, thatit contains
nocalx; 2d, that it contains lefs iron than argill ;
and, 3d, that the iron is in acalciform ftate. In
thefe refpets then it differs from many traps, and
from bafalts; hence I call it ferrilite.

Whin-flone is a name ufed in England, Scot-
land, and the North of Ireland. It is of a blue,
or greyith black colour, whofe hardnefs is from
8 t0o 9. Sp. gr. from 2,4 to 2,88, is often a
trap. It is found in detached fragments, or for-
ming dykes in mines; of thefe a curious account,
by Mr. Mills, may be feen in the Phil. Tranf.
for 1790, p.73. :

The bafis of the cellular ftone, called amyg-
daloid, the mandelftein of the Germans, is allo
frequently a trap, generally of a greyith, black-
ith or reddith brown, or yellowifh black, or green-
ith grey; and has its holes filled with quartz,
fpar, or calcedony, often with bole, &c. or empty ;
and the fides of an ochry, or bluifh grey colour,

derived
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derived from the ftones that fell out of them.
That meationed in'Lefke G. 296, had its {p. gr.
2,443, and gives a reddifh ftreak. It melted at
130° into a black compac glafs; that in Lefke
G. 300, had its {p. gr. 2,354, gives a white
ftreak, and melts into a mafs fimilar to the for-
mer. The hardnefs of both is 8.
It is the porofity of this ftone that renders it fo
light. :

gIts tranfitions, and thofe of kragg and mullen
ftones that are nearly allied to it, are into each
other, or into wacken, or argillaceous marl, or
fandftone, or fhiftofe porphyry, or amygdaloid.

Such of thefe ftones as are fpecifically lighter

than 2,78 feem to contain wacken, or fome
other of thofe fpecies, that border on the genuine
traps.

2d Family,
Figurate Trap, Bafalt. Bafalt of Werner.

Colour, greyith black, fometimes bluith, or
brownith black; when withered, the furface is
greyith, or reddith brown.

Found in confiderable maffes.

Luftre, properly, o; but from fome fhining
particles intermixed with it, 1. Tranfparency,
o; yet fometimes in very thin pieces, 1.

Fra&ture, compa&, mottly fine fplintery; fome-
times approaching to the even, or flat conchoidal,
1 Bergm. J. 1792, 300. Fragments, 2.

Generally of a columnar form, ftreight or
curved, perpendicular or inclined, rarely paral-

Q.4 lel;
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moved the magnetic needle. 1 Chy. An. 1488,
412.

Frequently fonorous when ftruck,

Gives a grey ftreak,

When heated reddens. I melted that of Saxony
into a black glafs at 100°, fo compact thatits fp,
gr. was flill 2,859; at 130° its glafs is ftill more
compact. )

According to Mr. Bergman, it confifts of the
fame principles as trap, and in the fame propor-
tion, It almoft always contains particles of bafal-
tine, fometimes alfo hornblende, the German
bafalts contain alfo olivins; but thefe laft are not
found in the Irith; alfo, though more rarely,
felfpar, quartz, zeolytes, thorl, and fpar, Micas
are fcarce ever found in it, though fometimes
upon it. 'Wacken, on the contrary, never exhi-
bits olivins,

15th Species.
Calp, or black quarry ftone of Dublin.

Colour, bluith black, or dark greyith blue,
varioufly interfected with veins of white calcareous
fpar, and often invefted with the fame.

Found in large maffes.

Luftre, o, except a few fhining particles of
fpar. Tranfparency, o. '

FraCture, exceeding fine fplintery, paffing into
the even, and fometimes into the imperfec, con-
choidal. Fragments, 2. In the dire@ion of its
firata it eafily fplits into large flaggs,

Hardunefs,
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Hardnefs, from 6 to 7. Sp. gr. from 2,646
t0 2,70.

It gives a white ftreak.

It effervefces with mineral acids.

Gives an earthy fmell when breathed on.

At 130° melts into a black compaét glafs.

Contains 5o per ct. mild calx, the remainder
filex, argill, and iron. The argill feems, how-
ever, to preponderate.

It feems to be the calcareous trap of Lafius,
Hartz 170; at leaft, this agrees with it in colour,
fp. gr. and in containing calcareous matter,

16th Species.

Argillite, or argillaceous Shiftus or Slate. Z2on
Schigfer of Werner #.

Colours, the moft ufual are bluifh, greenifh,
or blackifh grey, or the greyifh blue, or greyith
green, or greyifh, bluifh, or reddith purple.
More rare are the yellowith grey, brownifh red,
reddith brown, greyifh black, bluith black, or
mountain green. Sometimes with ftripes or fpots
of a darker colour,

Found in confiderable ftrata,

Luftre, feldom o, oftener 1, from fome dif-
_perfed glimmering particles, frequently 2, and
filky, rarely 3. Tranfparency, o,1.

Fra&ure, flaty, commonly ftreight, fometimes
curved, or undulating; fometimes thick, fre-

* Werner's Cronfted 103. 3 Helvet. Magaz, 18¢ per Kar-
fien. Lefke, Mufeom, &c. 5

quently
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quently thin, more or lefs difficultly feparable,
fometimes approaching to the foliated. Frag-
ments, 2, frequently tabular; fometimes lon
fplintery, rarely trapezoidal, or rhomboidal.

Hardnefs, from 5 to 8. Sp. gr. from 2,67 to
2,88; but generally from 2,7 to 2,8. Lafius
mentions one of a pearl grey colour, whofe {p. gr.
is but 2,500; Hartz 109. The heavier contain
an excefs of iron.

It gives a white or grey ftreak, fometimes a
reddifh grey.

It does not adhere to the tongue.

It does not ftain, yet Lafius mentions one fo
foft as to leave a white line, on harder ftones.
1bid.

It is compofed of filex, argill, calx, magnefia,
and iron with fome bituminous particles; the
proportions nearly in the order I have mentioned,
when the mean of all the varieties is confidered ;
but, in the different varieties, the proportion va-
ries confiderably ; and hence the numerous varie-
ties of this fpecies: with thefe, mica or talc is
often intimately incorporated.

Its tranfitions are into fandftone, filiceous
fhiftus, jafper, hornftone, grau-wacken, fyenite,
fhiftofe hornblende, fhiftofe porphyry.

Very commaonly itimbibes water, but different
varieties abforb it in various proportions.

It fometimes bears impreffions of vegetables,
fometimes of fhells. :

It differs from flate clay, in the form of its
furface, hardnefs, fpec, gravity, relation to wa-
ter, and inadhefion to the tongue, as well as in
compofition, containing more magnefia and i.;?:’

¢



236 ‘ Argillaceous G enus,

The curved flaty argiliites bave their crofs frace
ture hackly, and opake.

1ft Variety,
Anglefey Slate.

Purple, or reddith purple. Internal luftre i
Opake. Hardnefs, from 7 to 8. Sp. gr.fromn
2,34 t02,876. It does not imbibe water, gives a
reddith white ftreak. Does not efferveice with
acids, unléfs powdered, and then weakly. Gives
a greenith colour to nitrous acid after ftanding
fome days. Becomes brownifh red when heated,
Slightly detonates with nitre. Melts intoa black
fpongy mafs, Contains 0,38 filex, 0,26 argill,
0,8 magnefia, 0,04 calx, 0,14 iron perhaps
mixed with nickel, or perhaps the green colour
of the nitrous acid may proceed from the bitumi-
nous fubftance contained within it, this feems
molt probable,

2d Variety.
Wefimoreland Slate.

\lany forts are found in that county ; but that
which patles for the belt has its colour, bluith
g oy when moift, greenifh grey. Luftre, filky,
¢, vpuke.  Hardnefs, 6. Sp. gr. 2,752; gives.
¥ woue ttreal 3 does not imbibe water; flightly
wivietees with acids; by heat becomes reddith

brown ;
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brown ; and at laft, melts into an opake glofly
flagg.

g[ci,xc ‘pale grey flates of Weftmoreland have
their {p. gr. 2,732, the purple 2,797, according
to Dr. Watfon. Some of the former afforded
him a ftrong lime water after calcination. The
filky glofs.intimates the prefence of magnefia.

Afb grey Slate of France.

According to Briffon-its fp. gr. before it ab.
forbs water is 2,6718, and after abforption
2,69035; it confequently abforbs 55 of its weight
of water. Of other flates, ufed for roofs, he
found the fp. gr. before abforption 2,8535, and
after abforption 2,8592. The beft are thofe that
abforb leaft.

3d Variety,
Killas.

Pale bluith grey, or red, or whitith yellow.
Luftre, filky, opake. Its furface undulated.
Fralure, long fplintery, and imperfeétly flaty.
Hardnefs, from 4 to 5; the whitith yellow ftill
fofter, but that of a dark grey, I am informed,
isg. The {p. gr. of the bluith grey I found in
different fpecimens from 2,63 to 2,666; it cone
tained by my analyfis o,60 filex, 0,25 argill, 0,09
‘magnefia, and 0,06 iron, and fome petrol or bi-
tumen, as appeared by the greenith hue which
. it gave to the nitrous acid. As it wants calx it
can fcarce be deemed a true argillite.

4th Variety.
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4th Variety.

Argillite of Ditters Back. Lefke O. 954.

Greyifh black. Luftre, ftrong and filky.
Opake. Fra&ure, undulatingly flaty, which
gives it a ftriated appearance. Fragments, ten-
ding to the rthomboidal. Hardnefs, 6. Sp. gr.
2,727. At 140° it melted into a yellowith green
porous glafs.

5th Variety.
Grapholite.

Black, or bluifh black. Hath fcarce any luftre,
Opake. Splits eafily into {mooth plates. Its crofs
frature long fplintery. Gives a white fireak, and
is gemerally ufed to write upon. Hardnefs, 5. Sp.
gr:dz,yox. When powdered it effervefces with
acias,

17th Species.

-aculite. Turkey hone. - Shiftus Coticularis of
lerius. Pierre Rafoir. Wetzftein of Werner.

*-r, greenifh grey, or inclining to moun-
:n, or pale greyifh yellow; rarely fpotted.
Found
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Found in large maffes.

Luftre, o, 1. Tranfparency, 1 or 1,5.

Fracure, flaty, but inclining ftrongly to the
fplintery; fometimes alfo to the conchoidal, and
earthy. -

Hardnefs, from 7 to 8, rarely 9. Sp. gr.from
2,609 to 2,955, by mytrial. According to Brif-
fon, hone-flones for razors of a dirty white abforb
water, before abforption the fp. gr. of one of
them was 2,8763, and after abforption 2,8830;
fo that it abforbed ;i of its weight. He men-
tions another whofe {p. gr. was 3,1598, whofe co-
lour was black and white.

Some feel fomewhat greafy. Effervefce flightly
with acids ; and fome not.

‘There are other ftones alfo ufed as hones, as
fome argillites and fandftones; thefe laft form the
coarfer whet-ftones. '

Some at leaft are decompofed by expofure
to the atmofphere, and form a white earth.

From all this it ap})cars that this Species con-
tains many varieties of compofition.

I thall here mention a few of thofe varieties I
have met with,

1ft, That of Lefke O. 976, whofe colour is
mountain green. Hardnefs 7. Sp. gr. 2,722, and
does not effervefce with acids, melted at 120° into
a fomewhat porous hard greyith black; porcelain
mafs, whofe furface was vitrified.

2d, Another which I bought in London: could
not hear whence it came; but it is ufed for
fetting razors; was of a greyith yellow colour.
Luftre, o. Tranfparency, 1,5. Fracture fplin-
tery. Fragments, 1. Hardnefs from 7to 8. Sp.
gr. 2,609. And effervefces very flightly vw{ii(h‘

. acids.
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acids. Heated to 120° it hardened fufficiently
to give fire with fteel, and grew perfetly white,
the outfide had a glazed femivitrified appearance,
but the infide a more diftin& unvitrified grain.

3d, Another from the fame fhop, whote colour
was ifabella yellow. Luftre, o. Tranfparency, -
fcarcely 1. Hardnefs, from 7 to 8. Sp. gr.
2,955. Did not effervefce with acids. At 120°
it melted into a yellow porous enamel.

SEC-
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SECTION X

Siliceons Genus,

[N

tft Species.

Mountain Cryftal and Quartz,

THESE form two familfes, the only diffe-
rence being in their fracture and tranfparency.

1ft Family.
Mountain or Rock Cryftal.

When. pureft it is colourlefs, but it is alfo
found greyith, and yellowith white, or pale
yellow, otherwife called Citrine, and imbure
topaz; or pale or daik brown, or “rown faliing
into black, then called '%orion, or, though ve.y
rarely, pale rofe red, or white, or brown, and iri-
defcent.

Its Juftre glafly, 3. Tranfparcncy, 4. Itcaufes

a double refration. o
. R The
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" The forms of its cryftals are various, the moft
ufual is that of hexangular prifms, furmounted
with hexagonal pyramids on one or both ends,
the angles of the prifm correfponding with thofe
of the pyramid; fometimes the pyramids are -
joined bafe to bafe, and frequently it exhibits
but one pyramid, or a prifm without a pyramid.
The prifms are generally feamed perpendicularly
to their axis, the pyramids fcarce ever. For other
forms I mutft refer to Mr. de Lifle.

Fragments rounded by rolling in water are alfo
frequent. '

Its fratture is conchoidal, but frequently fo flatly
as to refemble the foliated.

Its fragments, 4 or 3. Its hardnefs, 11, Its
fp. grav. 2,653, when colourlefs; that of the red
2,67.
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2d Family.

Quartz,

Its colours are various, white, grey, yellowifh,
reddifh, or greenith white, or yellowith, bluifh,
or pearl grey, or yellow, or fwarthy brown, or
pale or blood red.

Its external luftre cafual, the internal, 3, 2, or
1. Its tranfparency, 2, 3, rarely 1. '

Commonly amorphous, frequently cryftallized,
as mountain cryftal. The prifms have fometimes

_been found crooked. N. A&. Petrop. 1783, p.
265, Cubic cryftals of quartz have alfo been
. difcovered.
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difcovered. 1 lefke O. 418* Alfo in qua-
drangular plates heaped together; and frequently
in the form of fand, and fometimes in columnar
diftin&t cancretions adhering together or to each
other,

lts fraCture fine or coarfe fplintery, very rarcly
ftreight fibrous. The fplinters are tometimes fo
grofs and rounded as to sefemble the conchoidal
form.

Its fragments, 3, indeterminate; yet fome-
times rhomboidal.  Lelke O. 429.

_ Its hardnefs, 10, briule. Sp. gr. from 2,64
to 2,67,

_ It does not wither by expofure to the air. Nor
yield to any acid but the {parry.

When heated to rednefs it lofes its tranfpa-
rency, which mountain cryftal does not, and ge-
nerally decrepitates. It is infufible per fz in any
heat but that of pure air, which barely foftens it,
But it yields to alkalis with effervefcence; to bo-
rax flowly and without any.

Its tranfitions are into hornftone, flint, corne-
lian, opal, calcedony, filiceous fhiftus and fand-
ftone.

By the niceft teft that could be employed Mr.
Brugman could not difcover the fmalleit degree
of magpetilm in inountain cryfal4. Mr. Berginan
in one fpecimen found 6 per ct. of argill, arﬁl of
calxy but Mr. Meyerin another found only 2 per
ct.of argili § ; and Mr. Gerhard frequently found
none at ali. By long digeftion in acids, both he

* It has been found alfo in quadrangular prifins. Ferber
Briefe, 41.
+ De Magn=tifmo, p. 73. 01,
1 Chy. An. 1785. p. 63. .
R 2 and
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and Mr. Dorthes imagine they difcovered fome
traces of iron.  Yet as they employed the Pruffian
alkali, which by long digeftion in acids always
betrays its own ferruginous contents, I think
this experiment inconclufive. The coloured
cryftals, however, undoubtedly contain fome me-
tallic particles.

Varieties of this Species.

it Variety.  Glaffy, otherwife called fat quartz,
of a greyith or bluith white, or red, yellow,
brown, bluifh or violet, or brown or black. Its
lultre that of greafe, more or lefs femi-tranfpa-
rent. Its fracture grofs fplintery and thence bor-
dering on the conchoidal, on that account it feels
fmooth, and as if it were greafy. Its hardnefs,
1c. Its{p: gr. 2,6459.

2d Variety, Arid, or meagre quartz. White,
grey, brown, or greenifh, has lefs luftre than the
former, and feels more harfh; its fraGure more
fplintery. Its {p. gr. 2,640.

3d Pariety. Lamellar, by fome called foliated,
‘or {parry quartz, not from its fracture, but from
its t%rm, as it confifts of plates cither fuperim-
pofed on each other, or more generally placed at

* various angles with each other, and thence it is

called cellular, fometimes alfo in the form of a
cock’s comb, and thence called criffated. Accor-
ding to Baron Born, thofe found in Hungary are
frequently partially foluble in nitrous acid, with-
out effervefcence, as they contain a confiderable
portion of calx, and fometimes alfo of barytes. 1

Raab, 48.
- 4th
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4th Variety. Staladitic in the form of folid or

hollow cones, orin that of rofes, cauliflowers, -
grapes, &c.

sth Variety.  Fibrous, this is exceeding rare.

6th Variety. Granular, confiting of grains
compacted together, often refembles fanditone,
fometimes clofe and fometimes loofe. Mr. Ferber
mentions fome of this kind that refemble pumice,
being fo light-as to float on water; whole moun-
tains he fays are formed of it. N. Aé. Petrop.
1785. p. 265. Some are criftated and often
contain calcareous carth.

Of the granular variety the moft remarkable
is that called aventurine, which contains fome
mica interfperfed betwixt its grains, and hence
refle@s a merallic luftre. Of which Baron Born
mentions five forts. 1ft, The white and femitranf-
parent, with lamellz, that reflect a filvery luftre.
2d, The red or brownith red, which reflets a gold
colour. 3d, The grey. 4th, The green, both of
which refleét a filvery colour. sth, The black, re-
fleCting a golden luftre,

7th Variety. Rofy red quartz,
mia and Bavaria; is diftinguifhec
tranfparency, and fra&ure, whict
conchoidal, It is faid to derive
manganefe. .

8th Variety. Honey yeilow, c
citrine, or impure topaz; in C:
found in pellucid hexahadral pr
fe@ly tranfparent; butnear Catt
Siberiz, Mr. Bindheim found a cr:
with very fingular properties, in
parency it agreed Witil{ that of Ca

3
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hardnefs was, 12. Its fp. gr. 2,755 % When
heated it attrafted athes and other light bodies
like tourmaline; it even became electric by fric-
tion, and when fo attracted fine iron filings. It
was infufible per fe, ror had borax, or microco(-
mic falt any effe& on it, but mineral alkali fufed
it into an opake opalefcent mafs without effervef-
cence. By his experimeats it appeais to confilt
chiefly of filex, with a few particles of calx of
iron and lime. 2 Berl. Beob. 256.

2d Species.
Amethyft.

Tts moft ufual colour is violet blue of different
degrees of intenfity, alfo milk white, grey, and
very rarely olive or grafs green; often ftriped
with two colours. ‘

Its fhape is generally that of hexahzdral pyra-
mids, yet often occurs in blunt-edged pieces.

Its internal Jultre, fometimes ﬁrong, fometimes
weak and very weak.

Its tranfparency, 2 to 4. It caufes a double
- refraction.

When its luftre is ftrong, its fracture is con-
choidul, when weaker f{plintery, when weakeft
intermediate between the fplintery and the coarfe
diverging fibrous.

% The book fays 1,755, but I believe this muft be a mif-
take of the prefs, othcrwife the author would havenoticed 2
¢’ rcumftance fo remarkable. I

t
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It often prefents irregularly columpar diftin&t
concretions approaching to the granular, whofe
planes are obliquely feamed acrofs.

Its fragments, 3. Indeterminate.

Its Hardnefs, 100r 11. Its{p. gr. from 2,651
to 2,657. _

It is infufible per fe at 160°, but lofes its colour
in a ftrong heat and becomes thivery; it is faid
to derive it from manganefe. By the heat of pure
air, it is reduced to an enamel.

Mr. Achard attributes to -100 parts of this
ftone 60 of argill, 30 of filex, 8,22 of lime,
and 1,66 of iron *, Yet as its external charaters,
and particularly its fp. gr. is fo low, I think it
fhould be placed immediately after the quartz,
at leaft until the analyfis be repeated, for its in-
fufibility render this fomewhat fufpicious.

3d Species.
Emerald.

Its colour is from the perfe& to the pale grafs
green.

Its luftre, 3 to 4. Its tranfparency, 3, 4, 2.
Gives a double refraction.

Its thape hexangular prifms, truncated at the
fides or angles.

Its fralture conchoidal inclining to the uneven.
Its fragments, 3. Indeterminate.
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Heated to 120°, it becomes blue, but recovers
its colour when co'd ; at 150° it melts per fe into
an opake difceioured mafs.

It is fcarcely fufed Ly mineral alkali, rather
better by microcofmic falt, and tolerably well by
borax, when expofed to the blowpipe.

One hundred parts of it contain by Bergman,
6o argill, 24 filex, 8 calx, and 6 of iron; and by
Achard €5 argill, 21,66 filex, 8,33 calx, and 5
of iron. Neither of thefe refults 13 improbable.
Mr. Quift obferved, that the addition of lime ren-
ders cmeralds more fufible, which is very confif-
tent with its properties and compofition.

Emeralds are now found only in Peru; the
Brafilian are in reality aCtinolites.

This ftone cannot be placed among the pre-
cious, by reafon of its low fp. gr and double
refractive power ; and, as it agrees in moft refpedis
with cryftal, it may as jultly be placed in the fame
clafs with it as amethyft is by many mineralogifts,
the only reafon that could prevent it is the
fufibility of the emerald, which induces me to
feparate them,

4th Species.
Berryll #, Aigue Marine of many.
Its colour is greyifh green, often verging on
the apple green, more rarely bluifh green. Its

internal luftre is variable. Tranfparency, 2,3,4.

* 1 Bergm. Journ. 1788, p. 253. 1 Chy. An. 1790, p.
491. 2 Lempe Magaz. p. 60, .
Cryftallized

B
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Cryftallized in equiangular hexahzdral prifms
longitudinally ftreaked.

Its longitudinal fracture is rather conchoidal,
its crofs really foliated, though it appears only

uneven.
Its hardnefs is at leaft 12. Its {p. gr. from 2,65
to 2,722.

It decrepitates when heated and generally is
difcoloured; but does not melt in a heat of 150°,
Mineral alkalis affet it moft, borax very little,
and microcofmic falt fcarce at all,

It becomes eleétric by friGion; but one of
its poles is attrattive whilft the other is repul-
five,

According to Mr. Bindheim’s analyfis, 100
parts of it contain 64 of filex, 84 argill, 8 calx,
and 1,66 iron. |

It feems alfo to be the ftone which Mr. Heyer
analyzed under the name of Siberian aigue ma-
rine, and in which he found 0,67 filex, 0,32 ar-
gill, o,01 calx, and 0,652 of iron %,

Mr. Herman , 61 filex, 29argill, 2 calx, and
3 iron, 7 parts loft. 1 Chy. An. 1792, p. 295.

sth Species,
Prafium,
Generally of a dark brownifh, fometimes yel-

Jowifh green.
Its luftre, 2. Tranfparency, 2. ‘

# 4 Berl. Beob. p. 154. ;
3
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It is found either in irregular maffes, or cryf-
tallized in hexahzdral pyramids, or fmall hexa-
hazdral tables, fuperimpofed one on the other,
and forming hexahadral prifms, fometimes in
flender needle like cryftals.

Its fracture, coarfe fplintery, Its fragments
tharp.

Itghardncfs, 1o. Its fp. gr. 2,580.

It is capable of a fine polith, but, after fome
time, is faid to become turbid.

It feems to confift of a mixture of quartz, and
fhoerlaceous actinolite, both are even fometimes
diftinguithable.

6th Species.

1ft Family.
Oriental Ruby.

Its colour is carmine red, fometimes verging
to violet, or intermediate between carmine and
hyacynth red; but the {ame ftone is in various
parts, fometimes red and white, orred and blue,
and thence called fapphire ruby, or orange red,
by fome called vermeille or rubicelle. _

It is found cryftallized in elongated hexagonal

yramids joined to, and oppofed bafe to bafe;
its fize feldom an inch. Itsluftre, 3, 4. Tranf-
parency, 3, 4. '

Its fraure, foliated. Its fragments, 3.

Its hardnefs, 17. Its fp. gr. 4,288. I

t

w



Oriental Topaz. a5t

It retains its colour and is infufible in a heat of
170°, fomewhat difcoloured and barely foftened
by the heat of pure air. -

- When finely powdered, borax melts it though
with difficulty into a greenith glafs, it yields
alfo to microcofmic falt, but not to fixed al-
kalis.

By Mr. Bergman’s analyfis, 100 parts of the
vermeille kind contains 40 argill, 39 filex, 10
aérated calx,. and 10 of iron. .

By that of Mr. Achard, 41,66 filex, 36,66 ar-

- gill, 8,33 calx, 10,83 of iron.

However, 1 found a compound of 39 parts .
filex, 40 argill, 10 aérated calx, and 1o oxyge-
nated calx of iron, to meltat 14c°, into a greyith
black porous flagg. Itherefore believe thar the
proportion of calx fet forth in thefe analyfes too
great. The high fpecific gravity of the ftone
g}'egents me from judging that of the iron too

igh,

2d Family.
Oriental Topaz.

Its colour golden yellow.
. Lultre, 3, 4. Traofparency, 4. Gives a fin-
gle refraction.

Its fhape as that of the ruby.

Its fracture, foliated. Fragments, 3.

Hardnefs, 15. Sp.gr. 4,0106.

It is infufible per fz, and lofes its colour, only
in a very high degree of heat. Refifts alkaline

fluxes,
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fluxes, dnd yields only to borax and microcofmic
falt, with which it yiclds a clear glafs.

3d Family.
Oriental Sapphire, -

Its colour, Berlin blue, but often decreafes fe
much in intenfity as to become almoft white, and
then called lux fappbire.

Its internal luftre, % or 4. Tranfparency,
$» 45 2. Caulfes fingle refraion.

It is found cryftallized in the fame form as the
preceding families, and often in rounded maffes,
the angles being worn off by friction.

Its tratture foliated.

Its hardnefs, 17. Its fp. gr. 3991.

It is infufible az. 168°, smf e?xgrgally preferves
its colour, It is affected by tge ufual fluxes, as
the preceding gems. By the heat of pure air it
forms an enamel.

The fapphires, found amidft the ferruginous
fand of Expailly, near Puys in Velay, feem of
this fpecies. Their colour, hardnefs, and tranf-
parency being fimilar, and their fp. gr. 4,076.
They are very fmall, their form fomewhat irre-
gular from the friGtion they muft have encoun-
tered. ' ‘

According to Mr. Bergman, this ftone contains
0,58 argill, o,35 filex, 0,5 aérated calx, and
0,02 of iron. By Mr. Achard, 0,5833 argill,
0,3333 filex, 0,0666 calx, 0,0333 of iron.

()
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To this family we may alfo annex the flone
called Gyrafale, of which we have as yet no ana-
lyfis, and but an imperfeét defcription.

Its colour is white with a flight tinge of red,
and a ftill lighter of blue, which gives it fome
refemblance to calcedony.

Its luftre, 3,4. Tranfparency, 3; givesafingle
refraction. ’

Its hardnefs, 15. Its fp. gr. 4,000.

7th Species,
Spinell and Balafs Rubies.

The colour of the former a deep, of the
latter a pale red, or inclining to orange.

Luftre, 3. Tranfparency, 3, 4. Gives 3 fin-
gle refraion. '

Its fum oftohzdral, confifting of two pyra-
mids, each of four planes, and joined bafe to
bafe; or triangular, or trapezoidal plates bevilled
on the edges.

Its hardnefs, 13. The fp. gr. of the fpinelle,
3,76, of the balafs, 35,645.

By Mr. Klaproth the (pinelle which he analyzed,
and whofe fp. gr. was only 3,5700, contained,
0,7635 argill, o,1568 filex, 0,0263 of iron, and
0,0128 calx. The remainder was loft in the ope-
ration *, [t fhould be obferved, that what is here
calied filex meited in fixed alkali without effer-
vefcence, and therefore it may be doubted whe-
ther it be genuine filex. :

# 3 Berl, Beob. 336,

The
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The flone imported from Ceylon, called rudy
fpar, whofe fp. gr. is 3,454, is an iridefcent
fort of fpinell ruby.

8th Species.

1ft Family.
Occidental or Brafilian Ruby.

Red inclining to yellow.

Luftre, 3. Tranfparency, 3.4. Produces a
double refraltion.

Shape quadrangular rhombeidal prifms, fome-
times with and fometimes without pyramids,
often difficult to determine.

Fra&ure foliated.

Hardnefs, 16. Its fp. gr. 3,531.

It is infufible per /e, even by pure air it is barely
reduced to a fine-grained porcelain mafs.

2d Family.

Occidental Topaz.
1ft Variety, Brazilian.

Golden yellow, but paler than the oriental and
even white.

Luftre, 3.4. Tranfparency, 3.4. Producesa
double refraction.

Shape,

h
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Shape, as that of the former family, the
prifms often longitudinally fulcated.

Fra@ure, foliated. Hardnefs, 16. Sp. gr.

536. '
3’Sngpofcd to a moderate heat, itis faid to be-
come red, and then becomes ruby of Brazil; in
a ftronger, it lofes its colour ; however, it is fufi-
ble at 160°; by borax it may be ‘vitrified, and by
the heat of pure air converted into an enamel.

2d Variety.
Saxon.

Tts moft ufual colour is pale wine yellow, rarely
a purer yellow, often yellowith grey, or greyith
white.

Its external luftre cafual, internal, 3.2. Tranf-
parency,. 2.3.4. Gives a double refra&tion.

Its ufual form, that of an otangular prifm.
Four of the angles very obtufe.

The planes longitudinally ftreaked, and cu-
neiform pyramids. Often in blunt rounded frag-
ments. Fra&ure, foliated.

Hardne{s, 14. Sp. gr. 3,564. The paleft
called white topaz, 3,553.

When ftrongly heated it becomes whité *, and
cracksat 160°. By pure air it is converted into an
enamel.

According to Mr. Bergman, it contains, 0,46

argill, 0,39 filex, 0,08 aérated calx, and 0,06
of iron,

+ % 4 Berl. Beob. 1§, 16.

By
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By Mr, Weigleb *, o,5229 filex, 0,4459 ar-
gill, o,c25 calx, 0,0031 of iron. This appears
the moft exact ; for a flone, compounded as Mr.
Bergiman’s, fhould be more fufible; in effe&t I
found a compound, formed exactly as Mr. Berg-
man’s refult, to.melt at 144° into a greyith
black porcelain mafs fomewhat porous.

3d Variety.
Topaz.

Aigue marine, by fome called oriental aigue
marine.

Its colour bluifh or pale green.

Its luftre, 4. Tranfparency, 3.2. Double
refraction.

Found either in rounded or fharp-edged frag-
ments, or cryfiallized in hexahaecﬁ:l prifms, as
topaz, furrowed lengthways.

Fra&ure, foliated. Hardnefs, 12. Sp. gr. from

3:47 to 3,548. '
It is infufible per fe.

3d Family.

Occidental o5 Brazilian Sapphire.

bts colour of all fhades of blue; often white.
Iaother refpe@s, itagrees with the preceding.
Its hardnefs, 15 0r16. Sp. gr. 3,1307.

* 1 Chy. An. 1986, p. 111,
X It
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It is infufible per fe, but lofes its colour in a
heat of 130°

oth Species,
Hyacinth.

Yellowith red, mixed with browns one of
thefe colours fometimes predominates, and fome-
times the othet, but generally the red. Hence
we have the dilute red, and fometimes the blood
red; thefe are often mnﬁakcn for garnets; but
thefe have generally a blurr tinge, and are fpe-
cifically heavier.

Its lufire, 3. Tranfparency, 3.4. Double re-
fralion.

Its form may be confidered as that of a re&an-
gled quadrangular prifm, terminated by two
rhomboidal pyramids; but it generally occurs
only in blunted fragments.

Its furface fmooth.

Its fra&ure foliated.

Its hardnefs, 12 0r 13. Sp.gr. from 3,687 to

6 .
'37Accord1ng to Mr. Quift, the reddith yellow

hyacinth, which he calls true hyacinth, being

packed in fand, acquires a pink colour in a mode-

rate heat ; ina ftronger it lofes its colour, but re-

tains its tranfparency, and dges not melt at 160°;

neither can alkalis flux it; but borax and micro-
 cofmic falt are more effectual,

S The

‘
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The yellowith brown, though it retains its co-
Jour in a ftrong heat, yet meltsat 150° or 160° *,
Hence thefe two appear to differ.

Mr. Bergman attributes to the yellower fort,
0,40 of argill, 0,25 of filex, 0,20 aérated calx,
and o,13 of iron; and Mr. Achard, 0,4133 ar-
gill, 0,2166 filex, 0,20 calx, and o,1333 of
iron.

1 found a compound, formed as Mr. Berg-
man’s refult, to form a grey mafs not well melted
at 144°, yet glazed at the furface; which fhews
that a few degrees more would effe&t its fufion,

or, perhaps, the fame degree, if longer cone
tinued.

1oth Species.
Garnet.

Of this we have three varieties.

it Variety.
Orientsl Garnet. Carbuncle.

This is fo called, not from its being found only
in the caftern countries, but from its greater
perfeion; viz. hardnefs, luftre, and tranfpa-
rency.

Its colour, deep or blood red, yet inclining to
violet.

# Mem. Stock. 1768.
ks

\

-~
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.. Its internal luftre, 3 or4. Tranfparency, 4.
Double refradtion. _

Cryftallized, and prefenting either 12.rthombois
dal planes, or 24 trapezoidal, or 36 planes, of
which 12 are rhombs, and the 24 others elongated
hexagons, interpofed between thefe rhombs, and
fome other variations.

Fra&ure, conchoidal.

Hardnefs, 14 or 13. Sp.gr. from 4,000 to
4,188. ,

2d Variety.
Common Garnet.

Deep red, inclinini to violet, or verging to
black, or olive, or leck green, or brown, feldom
yellow,

Its external luftre cafual, internal 2.3, Tranf-
parency, 2.3.1. Of the brownith and blackifh,
moft frequently, o. Of the green at moft, 2.

Cryftallized as the former variety, the furface
of the cryftals often diagonally feamed, frequently
found alfo in rough rounded graims, or frag-
ments,

Fra&ure uneven, inclining to the conchoidal,
flat or imperfe, often to the fplintery.

Hardnefs, from 10 to 11. Yet fomeétimes
only 9.

Specific gravity, of the red, from 3,941 Wer-
ner, to 4,000 Briffon; of the green, from 3,75
5o 3,800.

I bave found that of fome fmall garnets 3,63.

8 a Both
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Both varieties exert moft commonly fome a&ion
on the magnetic needle.

According to Mr. Bergman, they are fufible,
per fe, by the blowpipe, fometimes into a tranf-
parent green glafs, but moft commonly into a
'glack flagg. Alkalis flux them with great diffi-
culty, borax and microcofmic falt convert them
into a green or black glafs *. Mr. Gerhard tells
us, that in aftrong heat they form a grey glafs 4;
yet Mr. Fourcroy, in a ftrong heat of “eleven
hours, found garnets powdered, barely foftened
and agglutinated {. Obferving thefe different
refults, I expofed 35 grains weight of finall Bo-
hemian garnets, whofe fp. gr. was 3,63, to a
blaft heat for a few minutes, and feund them
melted into an opake dark grey, fine grained por-
celain, by a heat of 136", ,

" By Mr. Bergman’s account this ftone contains
more filex than argill, and more argill than calx;
of iron it contains from 0,02 te 0,20.

By Mr. Achard, red Bohemian garnet contains
0,483 filex, 0,30 argill, 0,116 calx, and o,10
iron.

Mr. Wiegleb found the green garnets of Sax-
'ony to contain 0,3645 of filex, 0,3083 calx, and
-0,2875 of iron§. If fo, the green garnets be-
ing alfo fpecifically lighter, we may fufpeét them
to be fpecifically different from ‘the red. 1In
another experimeént, however, Mr. Wiegleb
found the argillaceous ingredient alfo in the
green; and fo did Mr Merz; for, in that of
Ehrenberg, he found o,40 filex, o,20 argi_il,

* 7Bergm. 1034
4+ Grundniff. 111.
£ 6 Buff. Mireral gy 2g1.4n o&avo,
§ 1 Cbym. Ann. 1788. p. z01.
0,08
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" 0,08 calx, and 0,20 of iron.- The 12 grains
miffing muft have been air and water, and per-
haps a cafual lofs; but it appears the calx is aé-
rated, as Mr. Wiegleb found alfo a confiderable
deficit .
It is commonly found in fhiftofe mica, or
gneifs, more rarely in argillites or granites.

3d Variety.
Amorphous Garnet.

Its colour, brownith or blackifth red.

Its luftre, 2. Tranfparency, 2.1.

Fralure, foliated and flaty.

Hardnefs, 11 or 12. Sp. gr. 3,89. Letke
0. 83. _

Found in Sweden, and the Eaft Indies. See
Lefke, soand 83, O; and alfo in Swifferland by
Mr. Sauffure.

Mr. Maquart mentions another variety, which
he calls the fubftance of which garnets are formed;
it confifts of ftreight fibres, diverging from a -
c¢ommon center. Effaies de Minéralogie, p. 373.

11th Species,
Chryfoberyll .

Its colour is a dilute yellowith green, but like
an opal it reflets, feemingly from its infide
* 1 Voight Abhandl. 1¢, and 22. ’

+ 2 Bergm. Journ, 1790, p. 84, go. Lefke, O. 9. Gmel,
Grundr. p. 22.

S3 s
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a mixed colour of bluifh g;céq and golden yely
W, , I
Its luftre; 3.4. Tranfparency, 2.

Tts fra«‘.‘h;ré3 cbnchoidal.p o 3t
Its bacdnefs, 10.  Sp. gr. 3,698 to 3,719,

12th Species.
Chryfolite.

Tts moft ufual colour is yellowith green, mixed
with brown, fometimes verging to the olive
green, and fometimes to pale yellow, mixed with
grey, feldom allied to reddith brown, ar grafs
greeh. - o C

Its internal luftre, 3.4. Tranfparency, 4.3.

It is found partly in fharp uneven indented
fragments, often rounded grains, and partly ih
mutilated cryftals, which feem to derive from
right-angled quadrangular pri{fms, whofe angles

were truncated. :

Its furface has a fine fplintery or fcaly appear-
ance; but fuch of the cryftals as have nat been
injured by frition have their broadeft fides
ftreaked lengthways. Where the furface has not
fuffered by attrition, it has'a confiderable luftre.

“Itsfra&ture, in every diretion, is conchoidal,
Fragments, 3. =~~~ -

fts hardnels from g to 10. Brittle. Sp, gr.
from 3.340 to 4,410. Mr. Werner adds, that
no ftone, whofe denfity is inferior to 3,300, or
fuperior to 3,450, is a chryfolite. '~ -~ -
© It is infufible at 150° but lofes its tranfpa-
rency and becomes blackith grey, By pure air

Y
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it s converted into an enamel. Borax and mi.
crocofmic falt -effe&t its fufion, but alkalis have
fcarce any a&ion on-it. , :
The above account is taken, with little altera-
.tion, from Mr. ‘Werner’s mafterly treatife on
this flone, in the-fecond part of the Miner’s
goumal,‘for 1790. Ha there fhews that this ftone
ath been frequently miftaken, and that olivins,
greenith tourmalines, - chryfoberylls, olive green
amethyfts, prehnites, yellowith green garnets, and
dark green cryftals, found nearVefuvius, have been
taken for it by different writers; nay, that Mr,
Rome de Lifle had been fo far deceived as to
defcribe cryftals -of phofphorite, and Saxon
topaz, under the appellation of chryfolites. Ba-
ron Born, in Raab’s Catalogue, fell into fimilar
miftakes.
" According to Mr. Achard it contains 0,64
::gill, 0,17 ‘calx, o,15 filex, and 0,0166 of
ons, : : :

g3th Species,
Olivin 4.

Is colour, light brownifh green, often inclining
to the yellowith and greyith green; and, when
withered, to brownifh or qchre yellow. Lately
alfo, fome has been found of a bluith or moun-
fain green. - 1 Bergm. Journ, 1792, p. 290, .

Its internal luftre, 2.3. Trapfparency, 3.2.

* 2 Bergm. foum. 1790, P. 6g.
.} 3 Bergm. Journ. 1790, p. 55-

S 4 - It
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It is found generally in roundith grains, moftly
inferted in other ftones; but fomectimes in large
maffes, never yet cryftallized. .

Fracture, conchoidal, appreaching to the un-
even, feldom imperfe&tly foliated; and then it is
not certain, that it is not different ftone ; or, per
haps, a variety of the fame *,

When large, it prefents fmall-grained diftin&
concretions eafily feparable.

_Its bardnefs, g. Brittle. Sp. gr. from 2,96
to 3,225.

It eafily withers by expofure to the open air.

By the experiment of Mr. Voight and Mayer,
it is fufible into an enamel in a heat of 150° or
160°. '

Hitherto it has been found only in bafalts or
traps, and not in wacke, or amygdaloids; yet
Mr. Lievre affures us, he detefted it in fome
potflones on the Pyrenees. 30 Roz. 397. . -

This flone is attacked by digeftion in nitrous
acid; and its ferruginous part taken up; but
chryfolites are not affe¢ted by this acid; and thus
we have a fufficient criterion whereby to diftine
guifh them,

14th Species.
Obfidian,

Icelandic agate of fome, lux fapphire of Huns
garys
* 1 Bergm. Journ. 1792, p. 242:
2 ' , Its
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Its colour, black or greyith black ; in very thin
picces dark green. .

Its internal luftre, 3. Tranfparency, 1.

It is found in detached mafles, or inherent in
gneifs, granite, or porphyry; generally invefted
with a grey opake cruft. Fichtel fays it has
been found in the form of a twelve-fided pyra-
mid *, ‘

Its fracture, perfe&tly conchoidal, fometimes
iridefcent. , ' :

Hardoefs, 10, Sp. gr. 2,348,

It melts into a grey opake mafs.

According to Mr. Bergman, Icelandic agate
contains, 0,69 filex, 0,22 argill, 0,09 iron.

We have no reafon to fufpect it of volcanic
origin, as it is found in Hungary, inhering in
gniefs, and difintegrated granite. Gerh. Miner,

yft. 283. '

1 sti: Species.
Shorl, Schwartzer Stanges Shorl of Werner. |

Its colour is black. ,

Its luftre 2, common. Tranfparency, o.

It is found either in mafles of an indeterminate
form, or cryftallized in three or nine fided prifms,
which, when intire, are terminated with three-
fided fummits.

The furface of the cryftals is longitudinally
ftreaked.

* Beytr, Zur, Miacral Gefch. Sicbenburgh, Theile. 1,
Po !4.3. . Th .
. . (-4
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‘The amorphous fort prefents thin, fireight, dif-
tin&, columnar concretions; fometimes paralel
fometimes diverging or ftelliform, ftreaked, and
eafily feparable from each other; very feldom ir-
regular granular concretions.

Its fra&ture conchoidal, verging to the uneven ;
and hence often refembling the firiated. '

The longitudinal frature, foliated.

- Jts fragments, 3. Gives a grey ftreak.

Its hardnefs, jo. Its fp. gr. from 2,92 to

212. ' ' ‘

’ ‘When heated to rednefs, it altersits colour in
cooling, to a brownifh red; at 46°, it becomes
redder; at 65°, it does not melt; butat 127°, it
is converted into a brownith black compa# ena-
mel; at 147°, it becomes more porous, and its
furface fomewhat redder. 1 found its fp. gr. af-
ter expofure to that heat 2,143, from the num.
ber of fmall pores. :

The word fhorl fo frequently occurs in mine,
ralogical writings, and has been fo often applied
to ftones of various {pecies, not only by different,
but often even by the {zme author, that it becomes
neceflary to point out the different fenfes in
which it occurs amongft the moft eminent of thofe
writers. c

The term itfelf is derived from the Swedifh .
Shorl, brittle, and was firft ufed by Cronftedt to
denote a clafs of ftones of a columnar form and
confiderable hardnefs and denfity; their {p. gr.
being from 3 to 3,4. But it unfortunately hap-
pened, this clafs of ftones comprehended many
of different fpecies, fuch as bafalts, actinolites,
gc. And, as he tranflated this werd into Lgtgg\

7. y
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Dy the bafalt, the confufion was thereby in-

creafed, ‘
* He dpes not, however, pretend it is always
cryftallized; for, he diftinguithes “four forts, the
the laft of which only is, he fays, cryftallized,”
" ity The amorpbous martial fborl, or feorlberg ;
this, Wallerius tells us, is his own 148th fpe-
gies, of a green or yellowith green colour; its
Ip. gr. 3,200, difficultly, if at all, giving fire
with'fteel. “This is what is now called the Ge-
meiner, or Common Alinolite, of Werner, as
far a$ this takes in the amorphous fort only.
“"ad, Tbe fborl fpar 'of a'green, and fometimes
f a white colour; this is" the bafaltes [pathofus
of Wallerius, and probably denotes the green
'foliated hornblende and fhorlite.” = °
' gd, The fibrous, or firabl fborl; black, green,
and white; ‘the bafaltes fibrofus of Woalleriys,
which is the eryltallized common a&inolite "of
Werier. D B -
" 4th, The fborl cryflal, which he tranflates ba-

altes cryfiallifatus,” of which he diftinguithes three
-{olours, the blac,k, green, and reddith brown

as does Wallerius, who, deceived by the name,
comprehends alfo the pillars of the Giants Caufe-
way under this fpecies. The black, however,
is thereal thorl; the other colours probably com-
Prehend a&inolites and tourmalines.

" Mr. Bergman alfo diftinguifhes three forts of
fhorl, the fibrous, which he mentions in his trea-
tifé' on afbeftos, the cryfallized, and the fealy;
this laft he alfo calls hornblende ®; but the firft

melts, per fe, into a grey porcelain mafs, and
* 3 Bergm. 107, _
T therefore
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therefore does not belong to this fpeciess
the cryftallized is foftened indeed by the
blowpipe, but is fcarcely melted into a bead,
whereas hornblende melts eafily, and therefore
they are not of the fame fpecies; he alfo owns,
that the cryftallized fort emulates the hardnefs of
cryftal, whereas hornblende may be fcraped by a
knife. Again he diftinguifhes the cryftallized
into ‘tranfparent and opake; the tranfparent are
yellow, or brown, but moftly green; the opake,
alfo, black or green.

Thus the tourmalines alfo, to fay nothing of
bafaltic hornblendes, will be comprehended un.
der this denomination.

Mr. Sauffure’s definition of the chara&ers of
this ftone is alfo too comprehenfive; it is, he tells
us, *“ a hard bright cryftallized ftone, partially
foluble without e%‘ervefcence in acids, and fufi-
ble per fe. Its hardnefs, 103 its fratture, vitre.
ous; its fpecific gravity, far exceeding that of
cryftal ; its colours, green, yellow, or black ;"
to which he afterwards adds white, and alfo ba»
faltic hornblende. -

Mr. Romé de Lifle conftantly confounds thorls,
altinolites, tourmalines, and bafaltic hornblendes;
yet he owns that he long hefitated whether he
fhould not confider thefe laft as a diftinét fpecies;
he calls them volcanic fhorls:

To Mr. Werner’s fagacity we owe the precife
chara&ters by which thefe different fpecies are now
accurately difcriminated; and which we have
enumerated in treating of each. .

From the indifcriminate application of this name
to ftones of different fpecies, we are at a lofs ta

' know
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know to which of them the few analyfes we have
of fhorls thould be particularly applied.

- Mr. Bergman, in his Treatife on Gems, tells
us, that fhorl contains a larger proportion of filex
than garnet does (and in garnet she filiceous is the
moft copious ingredient); next to that the argil-
laceous; and next to that the calcareous is the moft
prevalent. Inblack thorls, hetells us, iron is in
the proportion of 20 per ct. however, as he men-
tions yellow, brown, and green thorls, itis uncer-
tain to which of them this gradation of ingredients
thould be attributed.

Mr. Wiegleb, indeed, feems to have analyzed
the genuine fhorl of which we here trear; yet his
account differs in many circumftances from that
of all other chemifts; for, in the firft place, he
found that unlefs the union of its conftituent parts
were weakened by calcination with an alkali, {pi-
rit of nitre, even by long digeftion, could
diffolve no part of it ¥. And again he tells us,
it contains no calx, butonly 0,3416 filex, 0,4125
argill, 0,20 iron, 0,0541 manganefe .

Mr. Chaptal, on the other hand, relates, that
he found, in the black prifmatic fhorl of Gevau-
dan, o,s52 filex, 0,37 argill, 0,05 calx, 0,03
manganefe, and 0,03 of iron. 2 Chaptal, p.
123.

Mr, Sauflure alfo informs us, that the fhorls
he examined were in great meafure foluble in
nitrous and all the mineral acids without any
previous operation, and contained both magnefia

~

* 1 Chym. An. 1785. p. 246.
¢ 1 Crell Bsytrage. 4 Stuck. p. 33.

™ a

and
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and calx, as well as argill, filex; and trofl, #
~ Sauff. p. 64, 65, &c. .

Mr. Bergman even thinks calx an ingredient °
effential to fhorl #. In the analyfis he gives us
of the black cryftallized fhorl of Mount Albane,
he found both calx and magnefia, but this was
moft probably a bafaltic hornblende. ,

Mr. Bindheim alfo found 21,6 per ct. in what
he calls prifmatic fhorl difcovered in limeftone i
the Carpathian Mountains; but it is not clear, as
no defcription is given, what ftone it really was,
Mr. Bergman thinks it was a zeolyte +.

I tried Mr. Wiegleb’s refult fynthetically, and
found a compound exaétly formed as his refult,
omitting only the manganefe, fcarcely fufible
at 148°; it formed only a greenifh black poreus
flagg.

To comprehend in one view the different figni-

fications of this term, we may obferve, that what
are called,

Wkite Shorls, are fhorlites, or acicular baro-
felenites;

Zellow, bafaltic hornblendes;

Reddifh brown, bafaltic hornblendes, and
fometimes tourmalines;

Green, if fibrous, fhorlaceous, or vitrous
a&inolites ; if grofler, prehnites; fome-
times even hornblende is called green
thorl ¢ ;

* Schwed., Abhand. 1984, p. 113,
4 2 Chy. Ann. 1784, p. 396.
t For inflance, by Mr. %eﬂ'on, fee Eftoer Freymuth
Gedanken, p. 37, 38.
Violet,
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Violet, thumerftein ;

Blue, fappare;

Black, and bexagonal, or wolcanic, are alfo
bafaltic hornblende;

Red jborls, longitudinally ftreaked, have
been lately found in Hungary. 1 Raab.
168. I have alfo obferved one in Lefke’s
colle&tion O. 171; but fo fmall, and fo
firmly ftuck in quartz, that I could make

no experiments upon it. Rubellites are
al{o fo called.

16th Species.
Tourmaline.

The ufual colour is brown, often fo dark that,
when not held to the light, it feems black, yet
often fo light as to approach to the hyacinth red;
fometimes it verges to the olive green, or dark .
green; it is even found blue. Mr. Bergman
tells us, that of Ceylon is dark brown, or yellow=
ith; that of Brazil, greenith, bluith, reddith, or
yellowith brown; that of Tyrol, by refle&ted
light, blackith brown; but, by tranfmitted light,
yellowith, or, in thin pieces, greenith. That of
Switzerland blackith.

Its internal luftre, 2.3. Tranfparency, 3.4.2.
and 1, when black. 3 P V3

Itis found in detached blunt-edged picces, or
grains, or cryftallized in flender three or nine fided
prifms, with a tetrahzdral fummit. -

e
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The furface of thefe cryftals is often {fmooth,
but often alfo longitudinally feamed.

Its fralure conchoidal, yet fometimes difco-
vers fome tendency to the foliated.

" Fragments, 3. The detached amorphous pie-
ces difcover columnar concretions.

+ Its hardnefs, from g to 11.  Sp. gr. from 3,08
to 3,155.

But its moft remarkable charaer is the elec-
trical power it acquires when heated to about
200° of Fahr. {othat it attra&s and repels athes,
and other light bodies; yet this property is faid
to have alfobeen found in opake fhorls. 2 Bergm.

. 124, :

P It ?’eddcns when heated, and is fufible per f,
the cryftalized with intumefcence; and that from
Ceylon or Tyrol forms a wkstifb {pungy enamel ;
the uncryftallized, that of Brazil, melts more
- difficultly. : :

Hence we fee that tourmalines differ from
fhorls generally in colour and tranfparency; but
chiefly in the refults of their fufion.

Nefther microcofmic falt, nor mineral alkali,
readily flux it; nor borax, though its action is
more f{enfible.

" The mineral acids extrat both calx and iron
from it when barely pulverized, and after long
digeftion or diftillation ; but do not decompofe it
perfe@ly without particular management.

The
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The proportion of mgredients in the tourmalines
~ of, Ceylon, . Tyrol, and. Brazil, accotding to
. MF¥. Bergmian, and in that of Mount Gothard,
in’ Swifferland, atcording to Struvius, is as

¢ follows :

e Cejloﬁ. Tyrol. Brazil. St. Gothard.
Silex 37 4> 34 375
Agill 39 42 39 ‘38,5
Calx 15 12 11 10
Iron, ¢ 6 5 .9

17th Species.

Thumerftone *. Shorl Violet de Dauphiné, Glafs
Shorl of fome.

Its colour is clove brown, often very light, or
inclining to red, greenith, or pearl grey; or in.
clining to violet, or black.

Its luftre, 2. Tranfparency of the amorphous,
2,13 of the cryftallized, g.4.

It is found either amorphous or cryftallized;
the amorphous is ‘lamellar, and nearly foliated.

Thecryftallized forms flat rhomboidal cryfials,
whofe angles are tryncated.

The faces, except where truncated, generally
longitudinally ftreaked; the grey are often cellu-
lar, and the cells filled' with the brown variety.

The fralture, minute conchoidal, inclining to
the uneven. Fragments, 3. ‘

* g B%rgmnn, Journ. 1788, p. 55, and 262, 1 Helvet.
. l °. .

- T _ ' -~ Its

.
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Its hardnefs, 10, 9. Brittle. Specific grav.
3,2956. .

When heated little above rednefs, it fwells and
foams like zeolyte, which proves it to be fpeci-
fically different from fhorls, and at laft melts into
a hard black enamel.

According to Mr. Klaproth, it contains 0,527
filex, 0,256 argill, 0,094 calx, 0,096 calx of
iron, and fome mangancf9 .

Itis found cryftallized in Dauphiné, and near
Bareges, and amorphous in Saxony, near Thum,
whence Mr, Werner calls it Thumerftein.

18th Species.
Prehnite *,

This ftone has been denoted by various names.
By fome it has been called green fhorl; by
others, emerald, or prafium, or chryfoprafium ;
and even feltfpar, and chryfolite, and zcolite of
the cape.

Its colour is ap‘ple green, or greenith grey, of
various degrees of intenfity.

Its external luftre, 2. Its internal lefs, and of
the pearly kind. Its tranfparency, 3.2.

It is found both amorphous and cryftallized.
The amorphous prefents either a foliated or ftri-
-ated texture; the foliated confifts of large or
fmall-grained diftin& concretions, and the ftriated
forms imperfe, flender, columnar concretions-

* 1 Bergman's Journal, 1 . 110. 33 Roz, Journ.
82. 1 Aon, Chy. 302, » 199 B .
The
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The cryftallized forms either low, fmall, compref-
fed, flat, quadrangular prifms, or tables; and fome
with truncated angles, and heaped together, orin
groups. ‘ .
The principal fra&ure is foliated, feldom ftri-
ated; the crofs fra&ure uneven, and fine grained.
Its hardnefs from gto 1o. Brittle. Its {p. gr.

2 94230 .
“Ex fed to the blowpipe, it fwells and foams
when heated to rednefs ftill more than zeolites do,

and melts into a brown enamel, fmooth on the
outfide, but fpungy and porous underneath.

Of the ufual fluxes borax is the moft effec-
tive; with alkalis it forms only an enamel, but
microcofmic falt forces it into an opalefcent
glafs. :

By the analyfis of Mr. Klaproth, it contains
0,4383 filex, o,3033 argill, o,1833 calx, 0,0566
iron, and 0,0183 of waterand air, : :

By that of Mr., Haflenfratz, o,so filex, 0,204
argill, 0,233 calx, 0,049 iron, 0,009 water, and
0,005 magnefia, .

This ftone was firft found near the Cape of
Good Hope by Capt. Prehn, hence Mr. Werner
calls it prehnite. Lately, it has been difcovered
near Dumbarton, in Scotland, by that accurate
‘obferver Mr. Grotfche. It hasalfo been found in
Dauphiné. SR

Inluftre, texture, and intumefcence, it refem-
bles zeolites, but differsin hardnefs, fpecific gra-
vity, colour, relation to fluxes, and alfo in con-
ftitution, for it contains iron; neither does it

latinate with acids as zeolites do. On the other

and, it differs from fthorls, by its fra&ture, intu.
=-~fcence when heated, greater fufibility, and the

ittic ) T a porofity .
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porofity of its enamel. Hence Mr. Wemcrfaﬁﬁ
confiders it as a particular fpecies, but nearly
allied to zeolite, .

. 19th Specics.
Zdelite, or Siliceous Zeolite *.

Its colour is light grey, fometimes with a tinge
of red, or yellowilh brewn, green, or yellowifl

een.

_ Its luftre, o.1.

Its form, tuberofe, or knotty,

Its fracture, firiated, but fometimes {plintery,
Yike quartz,

Its hardoefs from ¢ to 1o0. Sp. gr. 2,515,
when penetrated with water, of which thefe foney
abforb about % of their weight, and fomctimes
more.

The external chara&ters are but imperfeétly
iven, as I neither poffefs any fpecimen, nor have
een any juft defeription of it.

Treated by the blowpipe it intumefces, and

gives a frothy mafs. '

. It contains from 0,62 to o,69 filex, 0,18 or
0,20 argill, 0,08 or 0,16 calx, and 0,03 or 0,04
of water. Per Bergman, Mem. Stock. 1784, p-
114,

Thefe flones have hitherto been found only in
Sweden, at Adelfors, and Mefleberg, and muf
not be confounded with zeolites mixed with filex
or calcedony, which are much more common,

# Schwed Abhandl. 1784, ps 1144 ‘1

T
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and abound in Auvergne, They have hitherto
been claffed with common zeolites, hecaufe they
confit of filex, argill, gnd calx, in a proportion
progreffively diminithing, and anfwer to Mr.
Bergman’s formula fac, as he himfelf tells us,
and becaufe they contain water, and {well or froth
before fufion, and have a ftriated texture. But,
if thefe reafons were valid, prehnite fhould alfo be
reckoned a zeolite ; for, its compofition corre-
fponds with the formula fac; it contains water,
intumefces before fufion, and has a ftriated tex-
ture; yet moft mineralogifts confider it as a dif-
tinét fpecies; the proportion of ingredients muft
be confidered, ang in this cafe the proportion of
water, which I look upon to be effential to zeo-
fites, is wanting; for this ftane contains only 3
or 4 per ct. a proportion not exceeding that in
feveral other fpecies of (tones, and merely acci-
dental; indeed, any quantity below 5 per ct. (ex-
cept a metal) makes no alteration in the notable
properties of any ftone, as I have before re-
marked.

On the other hand, a hardnefs, not fufficient
to give fire with fteel, is a property laid down as
one of the criteria of zeolités by Cronftedt, other-
wife fufficiently carelefs of external characters;
and, in effed, is.found in all thofe that poflefs the
true conftituent parts of zeolite, and in due pro-
portion; befides, its {pecific gravity is confidera-
bly greater than that of zeolites. The abfence
of iron i8 not a fufficient reafon to annex it to
Zeolites; for even Bergman allows that zeoljtes
© mmay comtain 1 per ct.of iron. .

_Hyalites approach much nearer, and yet area

diltin& fpecies. L ‘
T 3 The

I
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The red zeolite of Adelfors is generally rec-
koned among the zcolites that firike fire with
fteel #; yet Mr, Bergman expreflly tellsus it gives
no fparks. Schwed. Abhandl. 1784, p. 115.
And Swab. 2 Mem. Swed. p. 434.

2oth Species.
Zeolite 4.

Tts colour is white, yellowifh, or reddith white,
brick red, greenifh, or blue.

It is found both amorphous and cryftallized,
the latter in cubes, or hexahzdral paralelopepids,
or tables, or cunciform, or capillary, orin tri-
angular pyramids }; fometimes with 24 or 26
faces, &c.§. the former frequently in a mealy
or fandy form.

Its luftre, filky or pearly, 2.3.1. Tranfpa-
fency, 2.3.4.1.

Its texture, fibrous or ftriated, often both in
the fame fpecimen; either felliform, or fcopi-
form ; rarely foliated, and only when cryftallized
in hexahadral prifms. Fragments, 3.

Its hardnefs, from 6 to 8; rarely 4. It abforbs
from % to 135 of its weight of water.

Its” fpecific gravity beforc abforption is from
2,07 to 2,214; and, after abforption, from 2,13
. to 2,3; but fometimes it is mixed with quartg

or calcedony, and then may rife to 2,4,

# Brifl. p. 142. 3 Berl. Beob. 221.

+ Born. Phyf, Arbeitung 2 Stuck. p. 72.
3 Chy. Ann. 1790, p- 432.

§ Dolom. on 3 Bergm. 245.

Ie
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It is partially and flowly foluble in the three
mineral acids without effervefcence, and, if they
be not in too great quantity, it gelatinates moft
commonly. The acetous acid, at leaft the com-
mon, does not affe® the gelatination. The fili-
ceous part, being undiffolved, is that which forms
a jelly. Radical vinegar diffolves the calcareous
part. Sometimes an inftantaneous effervefcence
may be prodyced, asin the red foliated zeolite of
Adeclfors, 2 Mem. Swed. p. 436. But this
arifes from a flight quantity of calcareous fpar,
with which it is contaminated. Van Treil, p.
875. Mem. Swed. 454. '

When heated, moft zeolites froth and foam
nearly as alum, before fufion emit a blue phof-
phoric light, and finally melt into a white
femitranfparent frothy epamel, not hard egough
to cut glafs, and which is itfelf foluble in acids *.
Mineral alkali promotes their vitrefcepce moft,
next borax, microcofmic falt leaft. 3 Bergm.
226.

The zeolites analyzed by Mr. Bergman, Mayer,
sud Pelletier, contained as follows:

* 2 Bam, Phyfic; Arbeit, p. 73¢

T 4 Bergman

I 'S
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Silex.| Argill.' Calx. Water.

Bergman 0,48 0,22' o,14] 0,16 Zeohte of Tceland,
o ‘ Red of  Adelfors
Ditto 0,8c| 0.095' 0,065 0,043 Van IToil, p. 368.
~ | ey

! riate .
Mayer 0,8%3 o,:;zi 0,06 0,17; Befchaft. 5;'0. T
[}

Dito o1l o031, o o,rsm;‘f?é?‘m Bk
Pilstier  c,¢[ 0,20 0,08} ©,22/Of Feroe.

‘ ' Zeolite of Hallel-
Rinman 0,5.] 0,025 0.262] o,1;|< tadt. swec. Ab- :
. nand. 1784. 06.
And fixed air;
0,003 iron, and
Lergman o,5-} - o-5| 0,747 0,17 llo,oos magnelia, in

the {ame .ﬁonc. 4
lbd. a1g.

Hen ce we fee that any proportion of filex, ar- <
gill calx, and water, is fufhcient to ccnftitute
a‘zeolite, {o that the filex exceeds, and that the
compound is fufible to an enamel, For, . the
zeolite of Haellcitadt poflefles the properties of a
zeolite, though the proporrion of argill be fmaller
than that of calx, contrary to what happens. in
all the ether zeolites,

Hence Mr. Bergman’s formula thauld here be
Jes, and not feam, as the proportion of magnefia
1s abiolutcly infignificant, and iron is ever “acci-
dental in this fpccies. Pure zeolite neceffarily
excludes it. 1 muft alfo add, that the fpecific
gravity of zeolite of Hellelladt exceeds that of
other zeolites, being 2,4317.

Zeolites generally potlefs two propertics, viz.
gelatination with the mineral acids, and intu-
mefcence before fufion; neither of which is pecu-
liar to them, hut one or other of them feems
eflential to them; and both, I believe, are pof-

fefled

=
: [N
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fefled by no other fubflance, except lapis lazuli,
which intumefces only in a very high heat, and
gelatinates only after ealcination.

1ft, As to gelatination. * Mr. Swab obferved,
that a mixture of equal parts, fine clay and lune.
forms a glafs which gelaunates with. acids. So
does a mclted muis of equal parts, lime and
quartz. 2 Mem. Swed. p. 443. The clay in
the formeci caperiment alio contains filex: Mr.
Pelletier found the filiccous ore of zinc, alfo to
gelativare, but does net intumefce.

On the o'her hand, all zeolites do not gelati-

nate, pcr Mr Swab, 2 Mem. Swed. 4:5. 3
Bergmi. p, 228, 'Ihe zeointes of Hzileftadt alio,
gelatinate, but vot, until previoufly calcined,
per Mr. Swab, Swed. Abhandl. 1784, p. 60,
The zeolites of the Hartz do not gelatinate;. nei-,
ther do the cryﬁa.lllzca of lLeeland, or Feroe, as
fome fay #.
. Again, as to fnumefcence, feveral flones mtu-
mefce before fufion, as prehnite, thumerfiein,
&c. Lilalite, and feveral zeplites, do not intu-
mefce, per Bergman, Swed. Abhandl. 1784, p.
315. or only very flightly.

As zeolites imbibe water, they frcqucnt]y efflo-
refce by expofure to the air; and as they exift
in a rounded form ip traps, the cavities, in thefe
frequently arife from the falling or waﬂnng out of
the mouldered zeolites.

This ftone often pafles into calcedony.

* Lafius Hartz. p, 335. 2 Lempe Maga. p. 59+

21t Species.

-
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21{t Species,

Staurolite, or crofs ftone of St. Andreatberg, in’
- the Hartz #*. Kreutz CryfQtal of the Germans,
Hyacinth Blanche of 2 Romé, p. 299.

Of this flone there are two varieties. The fes
eond is very fcarce, having occurred but once.

The colour of the firft is milk white; of the
fecond, brownith grey.

Their thape is that of two quadrangular tables,
or flat quadrangular prifms, bevilled at the edges,
and interfeCting each other at right angles. Some
difference may take place as to the form of the
cdges, and the angle of interfetion.

‘Lhe cryftals of the 2d variety are moft came
monly fulcated.

The luftre, both external and internal, is va-
riable. Of the firft generally 2; and of the
waxy kind, that of the fecond pearly; and
fomewhat ftronger than that of the firt.

Tranfparency, 1.2.3. The frature of both is
foliated. Fragments, 3.

Hardnefs, 9; brittle. Sp. gr. of the firft,
2,355; of thefecond, 2,361.

Gradually -heated, both decrepitate and lofe
0,15 or 0,16 of their weight, and as fome fay,
flightly intumefce+, and then fall in powder.
This powder is infufible at 150°, but by pure aig
is conVerted into a white enamel.

Mineral alkali fluxes both varieties into a frothy
enamel; that of the firft is white, that of the
. # 2 Bergbau. p. 23.

4 2 Lempe Mag. p. 59. -

2 ~cond
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fecond purplifh, and yellowith. Borax and mi-
crocofmic’ falt cffervefce, but fcarcely unite to
them, yet reduce them to a porous greenith opake
mafs.

Acids do not fenfibly effervefce with them,
yet they have fome action on them; as the con-
centrated vitriolic takes up a little argill, and the
nitrous and marine, alfo argill and barytes; but,
after calcination, aqua regia, flightly effervefces
with them, and takes up fome argill and ba-
Tytes.

According to Mr. Weftrumb, the firft varicty:
contains 0,44 filex, 0,20 barytes, 0,20 argill,
0,16 of water. The fecond variety contains
0,475 filex, 0,20 barytes, o,12 argill, 0,16 wa~
ter, and 0,045 iron and manganefe.

According to Mr. Heyer, the firft variety con-
tains 0,44 filex, 0,24 barytes, 0,20 argill, and
0,12 of water.

This ftone is commonly confidered as a zeolite 3
but we fee thatits compofition is totally different,

22d Species, -
Lapis Lazulj,

Its colour is of different fhades of blue, maftly
light, or deep azure, with white fpots of quartz,

and often with bright yellow fpecks, or veins of
fulphur pyrites.

Its thape amorphous, ,
Its liftre, o. Tranfparency, o.1. ’
Fracture uneven, nearly earthy. Fragments, 2.

Hardnefs,



234 Siliceons Genus.

Hardnefs, from 8 to 9. Sp. gr. from 2,76 to-
2,945 Briffon.

-.A fpecimen of my own colle&tion, very pure,
2,896. '

It retains its colour in a heat of 100°, which
diftinguifhes it from cupreous ftones, butin a
higher heat it intumefces, and melts into 2 yel-
lowifh black mafs, and in a Rill higher, toa whi-
tith enamel. 2 Margra. p. 323, 324.

- 1f pulverized, and treated with acids, it gives
fome figns of effervefcence; if calcined it does not
effervefce, but gelatinates with the mineral acids.
Magr. 1bid. p. 319. '

It has net as yet been properly analyzed. Mar-
graaf’s inquiries were chiefly dire¢ted to the invef-
ugation of copper. He found none but barely
won, filex, calx, and gypfum. Mr. Rinman de-
tecked the fparry acid, § 201. i

It is found only in the counfines of Siberia and
Tartary, or China; and, lately, as is reported,
in America.

2 3d Species.
Chryfoprafium #.

Generally of an apple, or light leek green,
fometimes approaching to the grafs green, or to
the olive green, or pale greenifh grey.

Always amorphous.

Luftre 1, almoft o. Tranfparency 2.3.

* Werner's Cronft. p. g9.
. Fra&ure,
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FraQure, even, or inclining to the fplintery,
Fragments, from 2 to 3. -

Hardnefs, from 10 to 12. Sp. gr. 2,479, by
my trial. . .

Heated to 130° it lofes its colour, whitens,
end betomes opake. It is infufible at 168°; by
pure air it gives & white compa& enamel. Pow:
dered and heated with twe parts vegetable alkali
it gives a violet glafs; with mineral alkali or bo-
rax, it gives a brown glafs; with microcofmic
dalt, a heney yellow *. :

By the analyfis of Mr. Klaproth, in which the
moft confummate fkill and accuracy are difplayed;
it contains 0,96 of filex, 0,01 calx of nickel,
0,0083 lime, 0,0083 Argill, and 0,0083 calx of
iron.

It often paffes into calcedony.

24th Species.
Vefuvian, or white Garnet of Vefuvius,

Its colour, white or greyith white.

Always cryltallized, either with 12, 18, 24, 36,
or. even 56 faces, fometimes pentagonal, trape-
zoidal, or triangular, &c. from the fize of a pin's
head, tothat of an inch; and moft frequently
decompofed. Found principally in the lava of
Vefuvius, or other ancient lavas, particularly in
htaly, and in the primordial flones of Vefuvius.

Gioeni. 37. Butlarely alfo in fome granites of
the Pyrenees, and among the gold ores of Peru.
40 Roz. Journ. p. 393. .

* 2 Berl. Beob. 2 Stuck.'p. 39, and 40.
R | : Luftre,

e ——
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1 uftre, 33 but, as they are commonly in a
ftate of decompofition, o.

Tranfparency, when frefh, 3.2; but generally
from dccompofition, o. '

Fra&ure foliated, inclining to conchoidal.

Hardnefs when intire, from 8 to ¢; when
mouidering, 5or 6. Sp. gr. 2,4648.

Fufible per /e by the blowpipe, but difficultly.
Mincral alkali fcarcely fluxes them, borax and
microcofmic falt, very flowly.

Mr. Bergman found them to contain o, filex,
0,39 argill, and 0,06 lime, but noiron, or fcarce
any. 3 Bergm. p. 206,

The decompofed ftate of this ftone does not
proceed merely from the a&tion of the air, nor
expofure to fulphureous vapours, but principally
from the heat to which it was expofed; for it is
found opake, and mouldering even in the midft
of folid maffes of lava, as Mr. Werner has ob-
ferved. 4 Helvet. Magaz, p. 241.

25th Species.

Shorlite *, Shorlartiger Beryll of Werner’s Mines
ral Syftem. Stangenftein of Lefke.

Its colour, greenith white, fometimes inclining
to yellowifh, or {ulphur yellow.

Mottly found in irregular oblong maffes or co-
lumns, inferted in a mixture of quartz and
mica, or granite. Mr. La Peyroufe tells us, he

* Werner’s Cronft. pi 169. Weiflen ftangen fhorl. 1
Chy. Ann. 1788, p. 390.
found
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found fome in fmall lamellar maffes on the Py«
rences ¥,

Luftre, 2. Tranfparency, 2.1.

Its frature, uneven, and, feemingly, fomewhat
foliated.

Hardnefs, from ¢ to 10. Sp. gr. 3,530, per
Klaproth. 1 Chy. Ann. 1788, p. 390.

Infufible at 168°, and no way altered by
heat. '

Mr. Ferber mentions a white fhorl found in the
Bannat, which phofphorefces when fcraped in
the dark. Nov. A&a Petrop. 1785, p. 264.

By the analyfis of Mr. Klaproth it contains 0,50
filex, and o,50 argill; by that of Mr. Bergman,
0,52 argill, 0,46 filex, and o,02 water.

This fubftance was called fhorlite by Mr. Kla-

roth, than whom we cannot have a better guide.

t cannot be the fubftance called white fbor! by
the French; as Abbé Hauy thinks this rather of
the feltfpar {pecies; and Mr. D’Arcet found it fu-
fible in a porcelain heat, and fo did'Mr. Chaptal;
and accordingly it contains o,55 filex, 0,25 ar-
gill, 0,13 magnefia, and 0,07 lime. By his ana-
lyfis, 2 Chaptal, p. 124. But that called white
fhorl by Mr. La Peyroufe is moft probably our

‘thorlite ; for, hefound it infufible in the ftrongeft
heat. . :

The. white fborl of the French, at leaft of ‘Mr.
Chaptal and Abbé Hauy, is moft probably that
fent to Saxony by Mr. Shreiber from Dauphiné,

* 26 Roz. 434.
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of which Mr. Hoffman gives the following de-

{cription ¥:

Its colour is greyifh white, but being covered
with iron ochre, it feems of a fmutry yellow.
Cryftallized in quadrangular thin tables, whofe
edges are fomewhat convex, and heaped on cach
other. : -

Its external luftre, 2. Internal, 1. Tranfpa.
rency, 3. ‘

Its fraure compa&, approaching to the-even.
~ Its fragments, 3.

Its hardnefs, 10. Its fpecific.gravity he eould
not determine.

Shorlite paffes into felt{par.

26th Species,
Rubellite, Red Shorl of Siberia .

Its colour, crimfon, blood, or peach red.

It occurs in accumulated groups, of a middle
or large fize, with ftreight tubular-like ftria, Its
furface rough.

Its external lufire, 2. Interpal, 2,5. Tranf-
parency 2, at the edges 3; tranf{mitting a yellow-
ith colour. : o

Its longitudinal fraCture delicately fibrous,
with flender diftin& concretions.

Its crofs frature even, inclining to the con-
choidal.

Fragments, 3. Hardnefs, 10. Brittle. Sp.
gr. 3,100.

* 1 Bergm. Journ. 1788, p. 57.
t 2 Chy. Aon. 1792, p.’3zo. Heated
a
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Heated to rednefs, it Lecomes fnow-white, and
feems to phofphorefce, but lofes no part of iis
weight. In a higher heatitis infufible.  Mineral
alkali is tinged blue by it, but fearcely fluxes it ;
neither does borax, nor microcofiniic falt; effect its
fufion.

By the analyfis of Mr. Bindheim it contains 57
per ct.of filex, 35 argill, 5calx of iron and man-
ganefe. '

-

27—th Species.

Of this I ditinguith four families; opal, femi
opal, pitchftone, or pechftein, and ligniform.

1ft Family.
Opal Edler, Gelber Opal of Werner.

Its colour is generally of a light bluith white,
fometimes yellow or green. The white often
emit a yellowith, greenifh, or reddith cffulgence,
refembling a flamc, when placed between the eye
and the light ; as do the yellow, a fiery; and the
green, a purple, red, or yellow. Thofc that
poflefs this varying fplendor are called oriental
opais, though they are not found in the eait ; and
thofe that prefent but ane colour are called com-
mon, ar vulgar opals *. _

Amorphous, interfperfed, or in fharp {rag-
ments. - ‘

Its luftre, 3. Glafly. Tranfparency, 3.2.

« * 2 Bergm. Journ. 1788, p. 48;.
8} _ Its
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Its fraCture perfetly conchoidal. Frag-

ments, 3.

Its hardnefs, from 6 to 8. It is faid to have
fometimes occurred in a foft ftate, and to have
hardened by expofure to the air. Its {p. gr. from
1,70010 2,144.

It frequently contains a drop of water. A fpe-
cimen of this fort occurs in Lefke’s Colle&ion
0. 841.

It 1s infufible per /2 at 150°; it yiclds moft rea-
dily to mineral alkali, next to borax, but fcarce
at all to microcofmic falt.

By Mr. Bergman’s analyfis it contains 0,85
filex, 0,13 argill, contaminated with iron. By
that of Iglaproth, the white opal of Kofemitz
contains ¢8,75 filex, o,0o1 argill, and o,01 of
iron. The green derives its colour from calx of
nickel ¥,

It is often decompofed by expofure to the at-
mofphere.

1 found the opal 844. Lefke O. Infufible at
151°; and fo are all opals found to be.

2d Family.
Semi Opal .

Its colours are, bluith, pearl, reddith, greenith,
or yellowith grey ; greyifh, reddifh, or yellowith
white, or honey, or wax yellow ; or flefh, or hya-
cinth red ; or reddith brown, or yellowith, or
liver brown ; or grafs, leek, or verdegris green,
or many of thefe in the fame mafs.

* 2 Berl. Beob. p. 4§.
+ Werner's Cronit. p. 123.
Amorphous
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Amorphous or in fharp fragments.

Its luftre, 2. Glafly. Tranfparency, 2.1.3.
Its fra®ure conchoidal, fometimes imperfectlys
Fragments, 3.2.

Hardoefs from 7 to g. Brittle. Sp. gr. 1,7
to2,118.

Some adhere to the tongue by reafon of the
rifts they contain; thefe admit water, and are
often hydrophanous, as we fhall prefently fee.

It is infufible as the former family. _

It differs from opals always in luftre, and often
in tranfparency, fraGure and harduefs.

Its tranfitions are into hornftone, calcedony,
chryfoprafium, jalper, and quartz; aud, when
decompofing, into fporcelain clay.

The femi opal of Lefke S. 658. much refem-
bles flint, but does not giye fire with ftecl.

There isa variety of the femi-opal called 2
Pyropbanes ; becaufe, being heated on a fpoon,
it becomes tranfparent, but returns to its opake
ftate when cold, as Mr. Landriani has difco-
vered*. Mr. Sauffure, jun. renders common
hydrophanes tranfparent, and of a topaz co-
-lour, when heated by digefting them in melted
wax.

It is faid that fome pyrophanes are found in
Armenia, which are tranfparent while expofed te
the fun, and opake at night 1 -

* 1 Chy. Ann. 1791, p. 483.
+ 1 Chy. Ann. 1792, p. 335.

U2 3d Family.
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3d Family.

_ Pitchftone *,

N

Its colours, greyith black; bluith grey; moun-
tain leek or olive green; greenith brown; brick
or blood red, or yellowith colour; fometimes
many in the fame mafs. Found in large maffes ;
and, lately, alfo cryftallized in fix-fided prifins,
with triangular pyramids. Luftre of the greafy
kind, 3.2.1. Tranfparency, 2.1., rarely o.

Fraéture, imperfeétly conchoidal, and uneven,
often approaching to the fplintery, the longitu-
dinal fraGure fometimes flaty. Fragments, 2.3.

Hardnefs, from 8 to 10; and exeeeding brit-
tle. Sp. gr. from 2,049 t02.39. Itis troe,
Mr. Briffon found that of a brick red from Sax-
ony, 2,6695, but it was probably impure. I
found another of them, Letke 251 G. to be
2,720, .

It frequeatly prefents either large or fmall
grained diftin& concretions. .

It often much refembles femi opals &nd jafpers,
but differs’ from the former always in the 4ind of
luftre, and often in frattuve ; from the latter al-
ways in brittlenefs, and moftly in tranfparency.
The brick red of Saxony, whofe fpecific gravity
was 2,720, had fcarce any luftre or tranfparency,
and rather feems a jafper, or between a hornftone
and jafper, and pitchftone, for it had feveral
feparate concretions divided by white feams,

* Werner's, Cronfl. p. 124,

As .
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As to fufibility, there feems a great difference’
in different {fpecimens.

1ft, The pitchftone, Lefke O.870. Ofaleek,
partly inclining to an olive green, whofe fpecific
gravity is 2,298, melted at 165° into a white fro-
thy enamel. ,

2d, Another of the fame colle&ion, O. 873,
which had fcarce any luftre, and no tranfparency,
or, fcarcely, 1, and whofe fpecific gravity was
2,267; its colour between a mountain and an
olive green, and exhibiting curved lamellar con-
cretions, melted at 130° into a fine {mall-pored
white enamel. This feems allied to felfpar.

3d, Another of Lefke G. 251, brick red from
Miinia, in Saxony, which had but little luftre,
and fcarce any tranfparency, whofe fpecific gray.
was 2,720. Its fracture uneven and fplintery,
did not melt at 160°, but remained a loofe brown-
ith red powder. Is jc not rather an iron fhet
quartz?

4th, Another of Lefke S. 295, pearl grey,
much refembling porcelain jafper, its lufire be-
ing filky, whofe {pecific gravity was 1,970, de-
crepitated ftrongly when heated, then whitened,
but at 149° it remained a loofe powder. ‘

sth, Another of Letke S. 949, yellowith
brown, and femi-tranfparent. lts fpecific gra-
- vity, 2,266, at 152> meltedinto a white fmall-
pored porcelain mafs.

The different’ degrees of fufibility arife from
the different proportion of its ingredients, or its
mixture w . extrancous fubftances.

Mr. Wiegleb found in that of Saxony, of a
dull brown colour (probably 873 O. of Lefke),
0,73 filex, o,18 argill, 0,058 iron, the remainder
of water and air. 11 Neu. Entd, p. 18, Mr,

U3 Mayer,

E
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Mayer, of Stetin, found the fame ingredients,
and nearly in the fame proportion, in the greyith
- black, befides water, and fome traces of f{al-am-
moniac. 2 Crell. Aon. 1784, p. 125.

Mr. Gmelin, in a kind of pitchftone ftuck in
bafalr, found o,90 filex, o,.7 argill, and 0,026
of iron. 1 Chy. Ann. 1791, Pp. 301.

Mr. Kiaproth, in that of Mefnilmontant,
which was of a reddifh yellow colour, and whofe
fpecific gravity was 2,1685, found 0,855 of filex,
o1 argill, and 0,005 of iron, of calx and magne-
fia 0,005, water, inflammable matter, and air
o,II.
~ The greyifh black of Hungary were found in-
fufible by Mr. Ruprecht: they decrepitated and
-whitened like that of Lefke, 295 S. above men-
-tioned, and afforded him o,91 filex, o,c8 argill,
and fome traces only of iron and inflammable
"matter alfo, for they flightly deflagrated with

nitre, and render the vitriolic acid fomewhat

brown ¥,

Another pitchftone, found near Frankford on
the Maine, whofe colour was nut brown, and
which was in fome degree magnetic, and infufible
in a porcelain heat, Mr. Wiegleb found 0,8958
filex, o,03 iron, 0,0333 calx, and o,0041 argill.

“hy. Ann. 1788, 398&.

‘rom all thefe analyfes it is plain, that opals

pitchftones confift effentially of filex, with
ut from L to *; of argill, and fome water
inflamiable matier. If to thefe, when the

ill is about %, of the whole, 5 or 6 per ct. of

i, be added, they become fufible, otherwife

* Phyf. Arbcits 2 Stuck. p. 5.

not.
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not. The opals fcarcely contain any iron, and
therefore are infufible at 168°.

Itis remarkable that thefe ftones difficultly give
fire with fteel, and yet are more difficultly
fcratched than many that do. '

They are often found in a ftate of decompofi-
tion.

Their tranfitions are into hornftone, jafper, and
Ibelieve fometimes into felfpar. ’

4th Family,
Ligniform Opal or Pitchftone.

Its colours are, milk white, reddifh or yellow-
- ifh white, or yellowith grey, nut or yellowith
brown, or ochre yellow, or hyacinth red, or -
greyifh black ; thefe colours are fcarce ever fin-
gle‘,' but generally in different firipes in the fame

mafs.

It occurs in large maffes.

Luftre, 2.3, waxy. Tranfparency, 1.0; fel-
dom, 2. '

Longitudinal fracure, fibrous; crofs fraGure,
eonchoidal; fragments, oblong.

It will pot give fire with fteel, and yet can
fcarcely be fcratched. Brittle.

Its {p. gr. from 2,08 -to 2,1,

of H ydrophanes.

Such opake ftones, as become tranfparent by
placing them in water, are called Hydropbanes.
Thefe are for the moft part femi opals or pitch-
ftones, and particularly thofe that are fomewhat .

. 4 withered
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withered by expofure to the atmofphere; they ge-
neralty adhere to the tongue.

Mer. Klaproth, having diftilled fome of thofe of
Saxcnv, obtained from them g pr-ct. of water,
infl.mamable matter and air, g3 per ct. of filex,
of argill, and no iion *.

Mr. Wiegleb’s analyfis gives pretty nearly the
fame contents +; but Mr. Mayer found fome that
contained a much larger proportion of argill, and
fome iron}, as did Mr. Gerhard|. It feems
alfo certain that fome of thefe ftones attra&t moif-
ture when expoied to a moift atmofphere, for,
they increafe in weight §, and fome cven burft.
Cther flones are often hydrophanous, as fteatites
and calcedony. 2 Bergm. p. 70.

28th Species.

Hyalite, Muller’s Glafs of the Germans. Lava
Glafs of Many.

Its colour, pure white. .

Its luftre, 2.3. Glafly. Tranfparency, 2.3,
rarcly o. Voight Fulda, 171.

It occurs moft frequently in bafalt, or trapps ;
either in grains, or in mafles inclining to a rhom-
boidal form, or in filaments.

Its fraCture even, inclining to the conchoidal ;
but, on the whole, often lamellar.

* 1 Chym. Ann. 1590, p. §2.
4+ 1 Chyw. Ann. 1;8¢, p. 403,
1 Natorfordch 19 Stuck. p. 220,
I 2 Gefchs p. 40,

§ 2 Chym. Ann, 1784, 183.

I " T-rdnefs,
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Calcedony. -2 9;

Hardnefs, 9. Sp. gr. by my trial, 2,110.

It is infufible at 1 _,o’ ‘but ytclds to mineral
alkali.

By the analyfis of Mr. Link it contains 57 per
ct. filex, 18 argill, 15 calx, and very little iron ;
he does not tell us what were the other ten
parts.

In compofition then it nearly agrees with thofe
flones which Mr. Bergman and others have called
zeolites, and I have called adelites; and yet no
one has hitherto confidered Muller’s glafs as zeo-
lite; but many have taken it for calcedony,
though it wants the bluifh colour of this fort of
ftone; many alfo for anopal, but its lufire is very
different, and many, particularly when it is
rhomboidal and foliated, for felfpar, from which,
when buried in other ﬁones, it 1s difficult to dxf-
tingui{h it. Mr. Werner, as | hear, now confi-
ders it as a middle thing between opal and
calcedony, and calls it Hyalite.

It has lately been found in Serpentine, near
Swentick, in Silefia; Ferber Briefe. 40. 1 Nole.
231 ; and therefore 'cannot be a volcanic produc-
tion, as many, notwithftanding its infufibility,
have fuppofed it. :

29th Spectes.
Calcedony.
Of this fpecies I diftinguifh twa families ; com-

mon calcedony, or calcedony fimply fo called,
and carncliin. .

ift Family.
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1ft Family.

Calcedony, or Common Calcedony *.

Its colours are various, but moft generally
greyith; as yellowith, greenifh, bluifh, and pearl
-grey ; or bluifh white. This laft often paffes into
blue, or violet blue, as the firft does into honey
yellow, or blackith brown. It is alfo found milk
white, and then called cacholong, very rarely grafs
green, or mountain green, or fleth red, or dotted
with red; often with many colours in the fame
piece, either in ftripes, or fpots, and with arbo-
rizations ; when the white and black or brown
fripes alternate, it is called omyx, or camebuya ;
if the white and grey alternate, calcedonyx. The
grey when they prefent arborizations are called
mochos. ‘The blackifh or dark brown, being held
againft a ftrong light, appear dark red.

It occurs, in amorphous picces, often flat,
oftener blunt, and fomewhat rounded, or ftala&ti-
tic, or in nodules, or cellular, and lately alfo
cryftallized in hexahadral or quadrangular pyra-
mids with convex planes, or in hexangular prifms
with a pyramidal apex, or even, as is pretended,
cubic or rhomboidal 4. But fome affert that thefe
-are only inveftments of other cryftallized ftones
that have fince decayed; or filiform, tubular, or
fpiky.

: T he furface of this ftone is generally rough and
uneven, often tuberofe and boiryoidal or invefted

* Werncr’s Cronft. p. 130.
4+ 1 Chy. Ann, 1585, p. 480. Nov. A&, Petrop, 1583,
p- 200. .
- with
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with drufy quartz, yet fometimes even and
{mooth.

Its external luftre fortuitous, Its internal, 1.
Tranfparency 2.3, rarely 1.

Its fratture even, often inclining to the con-
choidal, more rarely to the fplintery. Sometimes
the intermediate between the even, fplintery, and -
uneven. Fragments, 3. Commonly without any
feparate concretions, fometimes with thin, or
thick, curved, and moftly concentric lamellar
diftin& concretions.

Its hardnefs from 10to 11.  Sp. gr. from 2,60
to 2,665. Mr. Bergman was induced by Muf-
chenbrocek to fuppote it might extend to 4,36,
which is impoffible; but it is frequently found
much lower than 2,6 ; namely, when the calce-
donies are hydrophanous. Hence Mr. Briffon
found one of thefe 1,0942, and others 2,29. This
is the ftone called oculus murdi. This difference
arifes only from the fmall pores into which water
cannot penetrate.

The blue he found to amount to 2,5867.

It is infufible per /¢, even by a burning glafs,
but by pure air it is, though with difficulty, con-
verted into a white femi-tranfparent enamel.

Miperal alkali melts it with effervefcence, bo-
rax without any, and microcofmic falt fcarcely

-affefts it. )

By M:. Bergman’s analyfis, the calcedony of
Feroe contains 84 per ct. of filex, and 16 of ar-
gill, flightly contaminated with iron. .2 Bergm.
p- 6o. By that of Mr. Bindheim, 83,3 filex, 11
calx, 1,6 Argill, and a minute portion of iron.
3 Naturforfch. Freunde, p. 429.

It fometimes decompofes by expofure to the
air; I have often feenits furface fretted and po-
yous, with an earthy and ochry powder.

' ' Itg

[

h
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Its tranftions are into opal, flint, quartz, jaf-
per, cryfoprafium, and felfpar.

2d Family.

Carnelian.

Its colours are of various fhades of red, from
the deep blood red, to the lighter, almoft white,
or reddith brown, or honey or wax yellow, or yel-
lowith brown, and often thefe colours or fhades
occur in the fame mafs, cither in gradation, or
ftripes, or {pots.

Amorphous, or in blunt or fomewhat rounded
mafles, with rough or uneven furfaces, or ftalac-
titic.

Its luftre fcarcely 1.  Tranfparency 3.2.1, of-
Aen cloudy.

Its fracture, concbotdal Fragments, 3.

Hardnefs, 10. t.from 2,597 to 2,63,

Itis mfuﬁble, but lo es its colour at 160° nor
even by pure air is it melcjl as perfc&ly as calce-
dony is, nor in a chalk crucible in thofe parts
that touch the chalk as calcedony is. 2 Gerh.
Gefch. 10. But'by the ufual fluxes it is aﬁ'c&ed
ncarly as common calcedony.

Some confider it as a compound of jafper and
calcedonian,

Some are found partly withered by cxpofurc to
the air, particularly the ftala&titic,

It fometimes graduates into quartz.

3oth Species,
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goth Species.
Cat’s Eye.

Its colour is generally of a greenifh or yellowith -
grey, or light, or dark yellowith brown, or red-
dith brown, or ftriped with thefe colours; and, in
certain pofitions, particularly when polifhed,
emitting a filvery or yellowith movable efful-

ence. :
It is found in blunt or rounded fragments, and
comes from Ceylon. .

Its luftre, 2. Tranfparency, 3.2.

Its fratture imperfeély conchoidal, fometimes
approaching to the fplintery. ,

_ Fragments, 3. Hardoefs, 0. Sp. gr. from
2,56 £0 2,66.

31ft Speéics.
Flint. ' Feuer Stein of the Germans.

Commonly of a yellowifh, or bluifh grey co-
lour; the latcer, however, often paffes into the
greyith black, and the former into the ochre yel-
low, or brown. Several of thefe often meet in
the fame fpecimen, cither in veins, tripes, clouds,
or dots. ‘

Amorphous, interfperfed in other ftones, or in
nodules, or rounded lumps, often perforated,
very rarely cryftallized, in double triangular py-
ramids; often alfo forming the fubftance of pe-
trefaltions, particularly of echinites. Its furface

generally
: k
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generally uneven and wrinkled, either fmooth ot
rough, often covered with a rind, either calcare-
ous or argillaceous. Its external luftre, o or 1.
Internal, 1. Tranfparency, 2.1, fometimes nearly
3. Fracure conchoidal, feldom imperfedtly.

* Fragments, 3.

Hardnefs, from 10 to 11.  Sp. gr. from 2,58
to 2,63.

Heated, it decrepitates,whitens, becomes brittle,
and opake, is infufible at 16¢°, and is barely
foftened by pure air; the ufual fluxes affe it as
they do quartz.

The impreffions of marine fhells, and even
of leaves, are frequently found in flints, which
leaves no doubt of their having been produced in
the moift way, and even that fome are of modern
formation *,

According to Mr. Wiegleb’s analyfis, they
contain about o,80 filex, 0,18 argill, and o,02
calx 4.

Its tranfitions are into quartz, calcedony, car-
nelian, and hornftone.

It is frequently intimately mixed, not only with

, quartz or calcedony, but even with calcareous

earth, or calcareous fpar, as may be feen in
Lefke’s Catalogue, 3. p. 116.

* Charpent. Min. Geograph. p. 40. 66. Lefke Reif2
durch Sacks. Ferb. Oryc“togr. von4Dcrbyﬂl. p. 16. 1
Naturfor. &c.

t+ 6 N. Ata. Natur. Curiofa, p. 408.

32d Species.
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32d Species.

Hornftone. Hornflein of the Germans, Petrofilex,
Chert.

Its colour commonly dark blue, yellowith, or

arl grey, fometimes yellowith white, -fleth, or

rownifh red, or mountain blue, or blackifh
brown, or greenith brown, or dark green, ot
olive green, often variegated.

Amorphous for the moft part, but lately found
cryftallized by Mr. Beyer on Schneeberg, either
in hexahzedral grifms, fome with, fome without,
a pyramid, or barely rounded at both ends, or in
double triangular pyramids, or cubes or hexahz.
dral plates, the furface of thefe cryftals moftly
rough and uneven, fome hollow, fome folid,
fometimes as thin as paper #,

Its luftre, o. Tranfparency, 1.2. The cryf-
tallized, fometimes o.

Its fratture generally fplintery, more rarely
conchoidal, fometimes from the fine fplintery,
paffing into the even, but of a coarfer grain than
flint. Fragments, 2.3.

6Hardnefs, from 7 to 9. Sp. gr. from 2,532 to
2,053.

Though Mr. Bergman counts this ftone among
thofe that are fufible per fz, even by a blowpipe,
yet, in the many trials I have made in a much
fuperior heat, I found but one which gave any
fign of fufion; but moft frequently decrepitate
and whiten.

% 2 Crell. Beytr. p. 191. 3 Helvet. Maga. p. 251.
11,
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1ft, The blacRifh grey, Lefke K. 48, with
fome mixture of arfenical pyrites, whofe frature
is fplintery ; its {p. gr. 2,744, probably from the
pyrites, and opake, barciy concreted at 140°% but
fhewed no other fign of fufion at 163°.

2d, The grey hornftpne, LefkeK%. 383, whofe
fralture is fine fplintery; its fp, gr. 2,654,
whitened, and barely coalefced at 143°.

3d, The yellowith white hornftone, Lefke O.
441, whofe frature is fine. fplintery, and its
fp. gr. 2,563, whitened, but xave no fign of fu-
fion at 1 55°. ‘ I

4th, A bluifb, and partly a yellowith grey
. hornftone, mixed with jafper, Letke O. 442;
its fracture, partly {plintery, and partly inclining
to the flat conchoidal, whofe fp. gr. is 2,626,
whitened, but did not yield in the leaft at 151°

sth, A dark purplith red iron fhot Lornitone,
Lefke G. 61; fracure, fine fplintery, and une-
ven; {p. gr. 2,638, barely agglutinated into a
dark grey mafs at 147, 5.

6th, But a greenith white hornftone, with red-
dith fpots, from Lorraine (given tome by Mr.
Woulte), whofe p. gr. is 2,532; fracture, con-
choidal, femitranfparent at the edges; luftre, o;
fragments, remarkably fharp ; hardnefs, 10;
whitened, and became brittle at 127°; and at
at 144°, melted into a femitranfparent compact
enamel. Mr. Sauffure found the hornftones of
Switzerland in general infufible ; 'and only thofe
lying in calcareous ftrata, to be fufible in a high
degree of heat.

7th, 1 found alfo another hornftone fufible, but
it is iron fhot, Letke S. 831; outfide it has a
brownith red rind, but infide, its colour bluifh
grey ; its fraCure, uneven and fplintery ; Jts fp.

gr-
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gr. 2,813, At 146° it melted into a black com«
pa& glafs.

The hornftone I formerly analyzed is that men.
tioned at No. 6. It contained 72 per ct. filexy
about 22 argill, and about 6 of mild calcareous
earth, or rather more; and, I believe, rather lefs
argill, if this were fufficiently dried. The in<
fufible hornftones probably containno calx, or
lefs.

Hornftones are frequently found in a ftate of .
decompofition.

Its tranfitions are into flint, calcedony, cryfo-
prafium, jafper, quartz, opal, filiccous fhiftus,
argillite, fandftone, and even into granular lime-
ftone, and indurated clay.

‘Homftone differs fram jafpers, often by its
fplintery fraCture; always by its tranfparency,
tll:ough imperfe&, and want of luftre; from flints,
by its fralure, dulnefs, and hardnefs; but when
its frature happens to be conchoidal, by its dul-
nefs, lefler tranfparency, and hardnefs; from -
quartz,- by its dulnefs and inferior hardnefs; from
ferpentine, generally in hardnefs, fpecific gravity,
and fufibility; from heliotropium, by the aggre«

_gateof its properties.

2d Family, .

Schiftofe Hornftone. 'Schiefrigci Hornfteiny
Voight*Abhand. p. 81+

Of this I ditinguith three varieties; filiceous
fhiftus, lydian ftone, and hornflate, '

X - 1ft Variety. .
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1ft Variety.

Siliceous Shiftus, Gemeiner Kiefel Schiefer of
Werner.

- Dark bluith grey, or greyith black, moftly in-
terfeed with reddifh veins from iron. The
bluith grey often intercepts a whitifh earth be-
tween its laminz. Luftre, o. Tranfparency, x
oro,

FraQure, in the grofs, flaty; of the fingle
plates, fine fplintery. Fragments, 2.3.

Hardnefs, from g to 10. Sp.gr. from 2,596
to 2,641, by my trial. .

The greyith black, Lefke O. 601, whofe fp.
gr. was 2,641, became grey when heated, but
_ was not otherwife altered by a heat of 156°. The
bluith grey, Letke O. 602, whofe {p. gr. was
2,596, grew whiter, coalefced, but did not, melt
at 141°

The greyifh black is that which was analyzed
by Mr. Wiegleb, as it feems, (though he calls it
coal-black), and found it to contain 0,75 filex,
0,10 calx, 0,046 magnefia, 0,035 iron, and 0,052
inflammable matter, which appears to be genuine
coal *. .

This flone cannot be the flaty petrofilex
mentioned in 2d Sauflure, as it contains no ar-

ill.

g Its tranfitions are into quartz, hornftone, argil-
lite, and coticular flate. Sometimes it is fo

* 1 Chym. Ann. 1788, p. 50, 140.
d
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mixed with argill as tofeem to pafs into it, as in
Letke G. 154.

It feems to be nothing more than a flaty, and at
the fame time rifty, hornftone ; the rifts lined with’
calx of iron. ~

’

’

2d Variety.

Bafanite. Lydian Stone of Werner. Black Jafe
per of Some.

Its colour, dark greyith black, frequently in-
terfected with veins of quartz. ’

It is generally found in blunted fragments in
the beds of rivers,

Luftre, fcarcely 1. Tranfparency, o.

Fra&ure, moftly even, fometimes inclining to
the conchoidal. ¥ragments, 3.

Hardnefs, 10. Sp. gr. 2,596.

When pounded, its powder is black.

.Heated to 164,5°, it remained black, and
fhewed no fign of fufion.

3d Variety.

Hornflate, of Charpentier and Voight. Schiftofe
Porphyry of Werner.

Its colour is grey, of different thades, from the
ath, to the bluith, or olive green. As this grey
confifts of two colours, the white and blue, the
flone itfelf is loeked on by Mr. Werner as an
aggregate, and the white he confiders as denoting
felfpar; and hence he calls it a porphyry; and,

: X3 becaule

-
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becaufe it is flaty, fchiftofe porphyry. However,
the felfpar is ofen fo minute, that it canfcarce be
diftinétly perceived ; and in fuch cafes the ftone
may be placed here, and not among aggregate
ftones, and may be called hornflate.

In the dluifp the dittin&ion of blue and white
is moft perceptible.

Generally amorphous, and in large mafles,
fometimes columnar.

Its luftre, moftly o; yetina ftrong light a few
fhining particles may fometimes be perceived.
Its tranfparency, 1.0.

Its fraGture, on the whole, flaty, but of the
fingle laminz, which are often very thick; the
fracture is uneven, fplintery, and fometimes ap-
proaching to the conchoidal.

Its fragments, 2.3. Hardnefs, nearly 10. Sp.
gr. from 2,512 to 2,7¢0, by my trials.

The fpecimen in Voight’s Catalogue, marked
55, and in Lefke’s S. 645, which is afh grey,
and whofe fp. gr. is 2,5122, melted at 145°, into
a dark grey, almoft compact enamel. The fpe-
cimen, Letke S. 973, which is bluith grey, and

A

in the form of a quadrangular prifm, its fp. gr. .

2,693, melted at 166°, into a greenifh yellow
fpongy mafs.

By Mr. Wiegleb’s analyfis, the ath grey, -

Voight 55, contains 0,73 filex, 0,239 argill, and
0,035 iron ¥,

Asthe term hornflate, or bornfchicfer, hasbeen
applied to various forts of ftones, Mr. Hoepfner,
of Switzerland, generoufly offered a premium to
the perfon who fhould clearly afcertain its pre-
fent fignification: fatisfattory anfwers were accor-

* 1 Chym., Ann. 1787, p. 302.
dingly
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1ft Family,
Common Jafper.

Its colours are milk white, or greyith white,
or yellowith white, citron, ifabella,  honey or
ochre yellow, brownith yellow, *brick, cochenille
or blood red, brownith dark red, yellowith or
reddith brown, liver brown, or blackith brown,
or olive, canary, or dark green (blue or black it
feems have not occurred #), or variegated, {pot-
ted or veined with many of thofe.

It is met with either in large maffes, or blunt
detached fragments. Mr. Gerbard tells us, he
has found fome irregularly cry@allized ih hexahz.
dral prifms, among the foffils fent to him by Mr.
Beyer from Schneeberg. Gerh. Grundrifs. 283.
And Baron Born mentions fome found in the
Palatinate. 1 Raab. 126. ~ ‘

Itsluftre, 2.1, Its tranfparency o, or nearly 1.

Its fra&ure, conchoidal, fometimes imperfectly,
fometimes flatly. Fragments, 3.

Its bardnefs from g to 10. Sp. gr. from 2,58
to 2,7. Mr. Briflon, indeed, mentions fome
whofe {p. gr. is but 2,358, and others, whofe
denfity extends to 2,56 or 2,8 ; but, as he tells us,
jafper fcarce ever difcovers any luftre in its frac-
ture, it is probable he does not always compre-
hend in his idea of jafper, the ftone here defcribed,
The heavier fort feems evideptly contaminated
with metallic particles.

® That mentioned by Lafius, Hartz, 106, feems not to be
true jafper, its {p. gr. being only 2,059, I
: ¢
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It does not decrepitate when heated ; nor in my
experiments did it harden. ‘The dark cochenille
red, mixed with brick red, Lefke O. 822, whofe
1p. gr. was 2,6288, and its hardnefs 10, bein
heated to 157,5°% gave fire more weakly, an
thence feemed lefs hard, loft its colour, having
turned to greyifh black, and fhewed no fign of
fufion. Another fpecimen of alighter red, fome-
what mixed with quartz apnd calcedony, whofe -
fp. gr. was 2,597, being heated to 156°, acquired
t£¢ fame colour as the former, did not harden,
nor in the leaft incline to fufion. Alkalis and
microcofmic falt difficultly flux it; borax better,
and without effervefcence.

Even by pure air jafper is fcarcely, and but
imperfectly, melted, as appears by the experi-
ments of Mr. Lavoifier. It difcovers no metallic
mixture; its colouring matter is “rather volatile;
and its low f{p. gr. fhews it contains no iron. As,
‘however, Mr. Gerhard found it to yicld in a
chalk crucible, in' the parts that touched the
chalk, it is probable it contains a fmall proportion
of argill, with a much larger of filex. Unlefs
very impure, it does not wither by expofure to -
the air. _

Its tranfitions are into horaftone, opal, argil-
lite, and lithomarga; itis often intimately mixed
with calcedony. .

The liver brawn ftone of Lefke O. 836, being
deftitute of luftre, I reckon a hornftone. No.
817 O. of Lelke, is by Karften reckoned a jafper,
yet it has all the appearances of pitchftone; its
fp. gr. is only 2,442, which marks it decifively a
pitchftone,

X 4 2d Family.
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2d Family,
ZEgyptian Pebble.

This ftone prefents various colours together in
the fame fpecimen, eitherin regular, orirregular
concentric and alternating ftripes, or layers, or
in dots and dendritical figures. The moft ufual
colours are the yellowith, and liver brown, red-
difh brown, ifabella yellow, yellowifh grey, grey-
ifb, or reddith white, milk white, leek green,
and biack ; this laft only in dots and dendritical
figures. It is found in fpheroidal, or flat rounded
mafles, which are inveloped in a coarfe rough
cruft, '

Its internal luftre, 1. Exterpal, o, Itstranf-
parency, o. .

" Its traure conchoidal,

Its hardnefs, 10. Itsfp. gr.2,564. Briffon.

Found principally in Agypt, fometimes in
Europe, particularly in Lorraine.

3d Family,
Striped Jafper, Band Jafper of Werner.

ftone alfo prefents different colours in the
ecimen, generally in ftreight, more rarely
:d coucentric ftripes or layers. Scldom in
{pots. '

moft ufual colours are yellowith, or

| grey, ochre, and ifabella.yellow, brown-
ifh
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'ifh red, pale or dark flefh red, mountain or dark
reen. :

g It occurs in large maffes. Luftre, o. Tranfpa.
rency, fcarcely 1.
+ Its fraGure imperfe&ly conchoidal, or nearly
even, ,

Its hardnefs, from g to 10. Sp. gr. from 2,5
to 2,82.

4th Family.
Sinople,

Its colour dark red.

Its luftre, o. Tranfparency, o.

Its fraGure, imperfe&ly conchoidal.

Its hardnefs from 9 to 10. Sp. gr2,691.
Briffon. p. 120.

It isfaid to contain 18 per ct. of iron. 1 Raab,
p. 125. Yet, if fo, it thould be much heavier.

A red hornftone is fometimes known under this
name in Hungary.

34th Species.
Porcellanite, Porcelain Jafper, of Werner.

Its colours are pearl grey, lavender blue, pale
blue, pale yellow, greenith yellow, brick red,
with pearl grey, or greyifh black *.

It is found in large mafles, frequently rifty.

Its luftre from 1 to 2. . Trantparency o.

# 1 Bergbau. p.. 358, Ies
‘ (]
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Its fraure, imperfe&ly conchoidal, inclining

to the even. Fragments, 2.3,

Its hardnefs, ¢.. Its fp. gr. 2,33, by my
trial, o
The fpecimen of Lefke K. 33, melted at151°,
into a fpongy, yellowith grey tumefied femi.
tranfparent mafs. Hence I confider it as fpecifie
cally different from jafpers. The colour of that
1 employed was lavender blue, and feemed per~
feltly pure. .

Mr. Peithner called it porcellanite, which name
fhould be continued, not to confound this {tone
. Wwith genuine jafpers.

\

35th Species,
Heliotropium,

Its colour is generally intermediate between
grafs and leek green, fometimes dark mountain
green, fometimes lighter, or approaching to a
blackifh green, and moftly dotted or fpotted with
olive green, ochre yellow, or blood red fpots of

jafper. ’
'~ Amorphous.

Luftre, 1.0. Tranfparency, 2.1, fometimes
fcarcely 1..

Its fracture conchoidal, fometimes flat or im-
perfe&, or mixed with the coarfe {plintery.

Fragments, 3. ’

Its hardnefs from 10 to rz. Its {p. gr. 2,62

2’7.

In Mr. Lavoifer’s experiments, it was fcarcely

tlted even by pure air. In mine the dark

ten of Lefke O. 580, whofe fp. gr. was 2,681,

: became
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became reddith brown.at 114°; at 1429, its frag-
ments flightly agglutinated. '

This fpecies is evidently nearly allied to jafper,
and often differs only by the aggregate of its pro-
perties; its fragments fharper, and its tranfpa-
gency often much greater,

'

36th‘ Species.

Woodftone. Holzftein of Werner, Lithoxylon
. of others *, _

Its colour is generally blackith, or. bluith
grey ; the former frequently paffes into the
greyith black, and the latter into the greyith
white; and this, from the light reddith grey,
into the blood or cochenille red. Seldom ochre
yellow, or mountain green; fometimes reddifh,
or yellowith brown.

"Thefe coleurs moft commonly appear together,
in fpots, blotches, or ftripes, in the fame fpeci-
men.

It always manifefts its priftine ftate, either by

its branchy form, or its knots or roots. Its fur-
~ face, like that of the wood from which it origi-
nates, fometimes rough, fometimes uneven,
fometimes coarfely ftreaked in the dire&ion of its
length. ‘

Its internal luftre, 1. Its tranfparency, 1.2.

Its fracture, conchoidal; fometimes imper-
fealy, or approaching to the fine fplintery, fome-
times flaty; and generally, by its interlaced
fibrous ftrutture, difcovers its origin. Its frag-
ments, 3. Often fplintery.

® 1 Bergm. Journ. 1788, p. 289. g
Tta
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Its hardnefs, 10. The fp. gr. of different
fpgcimens which I tried extended from 2,045 to
2,075.

It is commonly (not always) the fubftance of
petrified woods A ftump of a tree fix feet in
length, and as many in diameter, with roots and
branches thus petrified, was lately found near
Chemnitz, in Saxony.

It often withers by expofure to the atmo-
fphere.

Its tranfitions are into quartz, .calcedony,
and, as fome fay, into pitchftone or opal,

37th Species.
Elaftic Quartz.

Its colour is greyith white, covered with thin
fcales of grey, or brownith mica,

Its luftre, o, or 1, from a few micaceous par-
ticles difperfed through it. Tranfparency, 1.

Its fra®ure I could not well difcern, as I was
not at liberty to break the fpecimen; but from a
fmall accidental fracture, it feems earthy.

Its hardnefs, g. Brittle. Specific gravity, ac-
cording to Mr. Gerhard, Mem. Berl. 1753, p.
107, is 3,750; but his ftone muft be very diffe-
tent from that pofiefled by the Royal Irith Aca-

i the fpecific gravity of this being only

rt\ihlc and elaftic in a moderate degree in
dire&ion,
slphorefces when fcraped with a knife in the

Accarding
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According to Mr.Gerhard, it is no way altered
. by a heat of 140°; but by fixed alkalis it is eafily
 fufible.  According to Mr. Ehrman, it is by the
heat of pure air converted into a femitranfparent
lafs. But Mr. Gerbard tells us, he expofed.
Eis to that heat for feven minutes without any
effe&. ’ -
By the analyfis of Mr. Klaproth it contains 0,96
filex, o,025 argill, and o,o1 iron. .
By that of Mr. Gerhard, o,92 filex, 0,03 ar-
gill, o,02 calx, and o,01 iroh.
- Baron Trebra found a flexible fandftone in
Thuringia, '

38th Species.
Felfpar.

Of this fof] there feems to be three families;
common felfpar, moonftone, and continuous fel-
fpar.

ift Family.

Common Felfpar, or Felfpar fimply fo called *.
Spath fufible of Defmaretz, Spath Etinulant,
Spathum Pyromachum.

Its colour is moft commonly fleth red, fome-

~ times bluith grey, oftener yellowith white, or

# This name feems to me derived from fels, a rock; it

being commonly found in granites, and not from feld, =
ficld; and hence I write it thus, fchpar, .

: . milk
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milk white, or brownith yellow, rarely blue, ot
olive green ; and lately, in one inftance, black.
2 Saufl, )

Amorphous and interfperfed, fometimes cryf-
tallized in rhomboids, or fix or eight fided prifms;
feldom right angled; very feldom in pellucid’
needles, tables, or polygons.

Its luftre when broke acrofs, o; in otheér di-
rections, 2.3.1.  Its tranfparency, 2.1.

Its fratture difcovers a ftreight foliated texture,
The lamellz polithed, ‘and fhining, often on fout
fides, crofs fraGure uneven,

Its frigments rhomboidal, or tending to that
form. :

It generally prefents granular diftin& concre«
tions, either large or fmall.

Its hardnefs from ¢ to 10. Its fp. gr. from
2,437 t0 2,600 the greenith feem to extend to

2,70

Zl'he yellow felfpar of Port Frangois, in North
America, is fo brittle as not to bear the flighteft
friGtion ; when heated it becomes red. 31 Roz.
Journ. p. 156.

When heated, the cryftallized frequently de-
crepitate, a quadrangular prifm of cryftallized
felfpar of Baveno, ofa reddith white colour, and
whofe fp. gr. was2,437, melted at 130°, intoa .
grey femitrang)arent porous glafs, and at 154°
into a compact femitranfpavent glafs. Another
from Silefia, which was not cryftallized, and
whofe fp. gr. was 2,554, and of a grey yellowith
white colour, melted at 11¢°, into a grey {mooth, -
almoft compa&, femitranfparent glafs ; and be-
ing mixed with an equal weight of Carrara mar-
ble, it melted at 105°, into a white opake, almoft

compact

\
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compa& mafs of a filky luftre. The green becomes
pale reddith when heated. ‘

Alkalis flux this ftone with great difficulty;
microcofmic falt (and particularly borax) is more
cffeCual.

According to Mr. Gerhard, the pureft felfpar -
,found in granites contains 0,46 filex, 0,30 ar-.
gill; and 0,06 calx. Here 0,18 parts are miffing,
- & lofs-too great to be imputed to the efcape of air
and water. Mem, Berl. 1783, p. 119. '

Mr. Wiegleb, in 100 parts of the reddifh fel-
fpar of Geyer, found 65 filex, 32 argill, 1,66
calx of iron, and 0,0062 of fluor acid. 1 Chy.
Ann. 1785, p. 392. This compound I found
infufible even at 155° therefore it could not form
a felfpar. ‘

Mr. Heyer, in white felfpar, dete@ed o,74
filex, o,30 argill, and a minute portion of iron;
the amount exceeds roo. Ina red felfpar he
found 0,64 filex, o, argill, 0,06 of iron, and
a minute portion of calx. 2 Chym. Aon. 1788,
p- 147. Both thefe compounds are infufible at
150°

sMr. Meyer, in white felfpar, 0,74 filex, 0,24 .
argill, 0,06 calx, and o,01 of iron; and in red
felfpar, 0,79 filex, 0,16 argill, 0,023 of iron.
Thefe campounds I found infufible at 145°
Mr. Sauffure, from a femitranfparent greenith
JSelfpar, {eparated 0,43 filex, 0,37 argill, 0,017
~calx, and 0,04 of iron. This compound is alfo
infufibleat 145°.

Not one of thefe refults exhibits a fufible com.
pound; or, at lealt, one that would yield a white.
or grey femitranfparent enamel.

I found cryftallized reddifh white felfpar, whofe
fp. gr. was 2,543, to contain 0,67 filex, about

. l4
I ke
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. different analyfes it appears that

3 of fitex and argill, in which filex
and to which a fufficient but

< ‘rtion of calx and magnefia, or of
. 1a, and barytes, is added to render
o 1 “fible in a heat not exceeding 14e°,
= X Velfpar, and will undoubtedly be fo
) " the fame time it prefents a foliated
at iron dppears t6 be a foreign ingre-

it, both in gramites and porphyries,

r found, or at leaft fufpected to be
_ . is found, in a decompofed or dif-
< te, and is faid to conftitute in fuch
= free from iron, a porcelain clay.
. . <_- clayis infufible, whereas felfpar is
-~ . .lly fufible, and as fome felfpars are not
. © . leaft mjured by expofure to the air, it
Sz~ 1 feem ‘that the ftones, fo difintegrated as
. converted into poreelain clay, were not

=& nally felfpars, but fome other fpecies of

s
<

-..

(S

.\-\
»,
~

Ve w8 1 do hot, however, deny, that in the
&7~ " Xy Zhbourtrood of ‘volcanos, real felfpars may be

B

7.2 <. WVerted into porcelain clays by vitriolic fumes,

&Y <5 the falts, that have magnefia or calx for their
gy yudog Mis, may be wathed away.

o _Felfpar may alfo be decompofed when mised
%% o Vith iron, or when its texture is loofe, but then
i 3 Lz the refulting ctay will not be fit for porcelain.
O F T X o
. %25 T0 remove all doubt, I feparated part of the
% white earth of a decompofed felfpar, Lefke O.
&7 & 9°7% And found it refufed to melzat 130° buc
«.‘6&, formed a porous white enamel at 140°. Hence
4. 1t 13 really an earth ftom felfpar, ‘though not
” _true porcelain eartin N
‘ Y Its

~
3
y

[

A
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Its tranfitions are obfcure, and difficultly
traced, but feem to be into fhorlites, calcedony,
quartz, Labradore ftone, Labradore hornblende,
and, perbaps, into pitchftone. By difintegration
it pafles into clay. :

ed Family.
Moon Stone, Adularia of Pini ¥,

Its colour white, yellowith, or greenith white,
fomewhat iridefcent, fometimes reddith. Found
cither in blunt amorphous mafles, or cryftallized
either in truncated rhomboidal prifms, fingle or
coalited, or in rectangular tables, or in hexaha-
dral prifms bevilled at both ends, fingle or re-
united. The furface often fulcated.

Its external luftre pearly, 3. Its internal the
fame. Tranfparency, 2.3.

Its fraCture ftreight foliated, and fometimes
appears ftriated. Fragments, 2. Polithed on
four fides, and rhomboidal. 1lts hardnefs, 10.
Its {p. gr. by my trial, 2,559.

At 130° it melted into a white femitranfpa-
rent mafs, with a vitreous furface; but internally
Dbetween a porcelain and an enamel.

By the analyfis of Mr. Weftrumb, it contains,
0,623 filex, 0,17 argill, 0,065 calx, 0,02 baro-
fclenite, 0,06 magnefia, 0,014 iron, and 0,002§
of water. 2 Chym. Ann. 1790, p. 221.

Another {pecimen, lefs tranfparent, and fome-
what yellowith, afforded him 0,63 filex, o,19 ar-

* Wern. Cronft. p.131. 34 Roz. p. 262. 1 Bergm.
Journ. 1790, p. 272.

gill,
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ill, 0,06 calx, 0,0324 magnefia, ¢,04 calx of
iron, 0,015 barofelenite, and 0,005 water.

Mr. Morell, in another fpecimen,’ found 0,62
filex, o,19 argill, o,11 felenite, 0,055 magnefia,
and 0,0175 water. 2 Helv. Mig. p. g5 Neither
of thefe analyfts found the fparry acid.

.. | 3d Family.
Continucus Felfpar.  Felfpar en Maffe.

Its colour reddith grey, or pale reddith yetlow,
or fleth coloured. -

* It is found in large mafles, and generally mixed
with mica or hornblende, and fometimes forms
the bafis of porphyries.

Its luftre, o. Itstranfparency, t.

Its fra&ure, unequal and ecarthy, fometimes
fine fplintery. Fragments, 2. Indeterminate,
and without any polifti.

Its hardnefs, 10. Its fps gr. 2,609, in the
fpecimen [ tried.

It frequently confifts of granular concretions,
eafily feparable.

A fpecimen of this fort, Lefke G. 233, melted -

at 150°%5, into a porous porcelain mafs, glazed
- on the furface. : ' '

It feems to be the ftone called edrthy felfpar,
2 Saufl. p. 136, 322, and 596.

It difters from the amorphous ftones of the
firft family in this, that the laft has a foliated
texture, and more luftre, and the fragments tend

- more to the rhomboidal thape; ard alfo in fufi-
Cobily.

Ya 3,9th Species,
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39th Species.’
Labradore Stone. Labradore Felfpar of Wer-

ner *.

Its colour is of a light or dark grey, or bluifh,
or blackith grey; bur, in certain pofitions. and
fpots, refleCting blue, purple, red, green, &c.

In blunted fragments it chiefly oceurs.

Its luftre, 2.3. Its tranfparency, 1.2.3.

Its fra&ure, ftreight foliated.

Its fragments, 2. Rhomboidal, with four
polithed f%ces, or tending to that fhape. .

Sometimes without diftinct concretions ; fome-
times with large or coarfe grained, rarely with
thick lamellar. '

Its hardnefs, 1o. Its fp. gr. from 2,67 to
2,6925. : ’

At 130°%, a fpecimen of the bluith grey,
whofe tranfparency was barely 1, and its f{p. gr.
2,672, which I had from Mr. Woulfe, was
barely glazed on the outfide; and at 155° the
white part feparated itfelf from the brown, and
was melted. The brown was alfo imperfetly
melted into an opake porous brown porcelain.

From this diﬂ'ﬁ:ult tufibility, I conclude Labra-
dore to be fpecifically different from common
felfpars; the nature of the brown matter is not
known, this ftone having never been analyzed.

"Fhe green felfpar of Siberia, defcribed by Mr.
Bindheim, 5 Berl. Beob. p. 107, is evidently a
variety of this fpecies. It differs only in the fol-

» Wern. Cronft, - owi
owing
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lowing particulars. Its colour is apple green,
and from that paffes into the verdegris green,
with white ftripes. Its luftre is often pearly and
iridefcent. 2 Chym. Ann. 1792, p. 234.

Its {p. gr. 2,583 ; in every other refpect it re-
fembles the above. When heated it lofes its
green colour, hardens, becomes fleth red, but
refufes to melt before the blowpipe. Nor have
the ufual fluxes much effet on it. Hence I con-
fider both as fpecifically different from common

. felfpar and its varieties.
Mr. Bindheim found 100 parts of it to confift
" of 69,5 filex, 13,6 argill, 12 gypfum, o,7 calx
of copper, 0,036 calx of iron, and about four
grains were loft. 5 Berl, Beob. p. 111,

4oth Species.
Petrilite, or Cubic Felfpar of Karften *,

Its colour is reddifh brown, or brownifh red.

Amorphous. -

Its luftre, 2. Its tranfparency, partly 2,
partly 1.

Its fraGure participates of the fplintery and
foliated ; but inclines more to the former.

Its fragments, 2; cubic, or inclining to that
form, and without polithed faces.

It feeths to confift of thick, indiftin@ly feparate
ftreight lamellar concretions. .

Its bardnefs, g. Brittle. The fpec. gravity of
the fpecimen I tried, which was that in Lefke O.
907°, was 3,081.

— * 2 Bergm. Journ. 1788, p. 80q.
’ Y3 : At
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At 160°, it whitened, and barely concreted,
without any farther fign of fufion.

Hence it is plain it 18 fpecifically different from
the other ftones hitherto called felfpars; on this
account, to avoxd‘ confounding it with them, I
eall it petrilite,

41t Species.
Felfite, or compaét Felfpar of Widenman *.

Its colour is azure blue, or in fome parts bluith

white, or pale, or deep brownith, or blackith
green, or greenifh white,
- It is found amorphous, affociated with quartz
and mica; in larger or fmaller mafles in granite ;
the green chiefiy in porphyries. The blue was
lately difcovered near Krieglach, in Stiria, by
Mr. Widenman.

Its luftre, 1. Its tranfparency, fcarccly I.

Its frafture uneven, yet often approaching ta
the fine { plmtery ; in fome fpecimens a fine foli-

- ated texture may, though with fome dithculty,
_be perceived.

Its fragments, 2. Indeterminate,

Gives a white fireak.

Its hardnefs, 9. Its fp gr. not eonﬁderable,
that is, does not amount to 4.

Expofed to a blowpipe it whitens and bccomcs
rifty, but is infufible per fe.

This ftone I have not as yet {een, or at leaft
diftinguithed. .

* 1 Bergm. Journ. 1791, p. 345 And the note in p.
346 ~
“a2d Specics.
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42ad Species.
Argentine Felfpar, or Oculus Pifcis *.

Its colour white, two oppofite faces filvery
white, two others dead white, or yellowith;
when decompofing iridefcent, when farther de-
compofed ochre yellow.

It is found amorphous in rounded fragments,
or cryftallized ncarly as common felfpar, or in
detached plates, or in fhining (triz.

Its internal luftre, 4. Its tranfparency, 2; or
1 when decompofing.

Its fraCure in one dire&ion foliated, in another
ftriated.

Its fragments retangular. The lamellz in-
 flexible. ~

Hardnefs of the filvery laminz, 6; of the
others, g, Brittle, Sp. gravity, when not much
decompofed, 2,500; when more advanced in this
refpe& 2,300 or 2,212.

When decaying, if breathed on, it gives an’

carthy fmell.-

Expofed to the blowpipe, and fluck on glafs,
if the flame be direted to the edges, it
eafily melts into a clear compa&t glafs;gbut, if
the flame be direted on the faces, they ffill
prclfcrvc their luftre, and only the edges flowly
melt.

This ftone was difcovered in the black moun-

tain of Languedoc, by Mr. Dodun, one of the

moft eminent French mineralogifts; by its exter-

* 37 Roz, Journ. p. 49. 36 Roz, Journ. p. 40s.
Y 4 nal

R
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_ nal chara&ers it is nearly allied to common fel-
fpar, but, by the quantity of calx of iron which it
eflentially contains; it muft be deemed fpecifically
different from them.

«. By the analyfis of Mr. Dodun it contains 0,46
filex, 0,36 argill, 0,16 calx of iron.

43d Species.
Of the Redftone of Rawenftein.

This ftone is thus defcribed by Count Razoun-
moufky. 3 Mem. Laufane, p. 129.

. Its colour, by refle®ed light, is rofe red, and
fomewhat iridefcent ; by refra&ed, blue.

It is found amorphous, and in large maffes.

Its luftre, 2. Its tranfparency, 2.3.4. Its frace
ture thick foliated.

Its fragments tending to the cubical form.
Conlfifts of numerous diftin& concretions.

Its hardnefs from ¢ to 10. Brittle. Its fp.
gr. confiderably approaching to that of barofele-
nite.

It decrepitates when fuddenly heated, and in
the ftrongeft heat of a fmith’s forge it melts but
imperfeétly. The ufual fluxes have no very fen-
fible effet on it.

It feems nearly allied to petrilice.

44th Specics.
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44th Species.
Siliceous Spar. Saulen Spath of Bindheim.

Tts colour, white, ftraw yellow, or fea green,
mountain green, or light blue. Red?

Its luftre filky, 2.

It is found cryftallized in quadrangular or
hexangular prifms, tranfverfely ftreaked, and
genetally heaped together,

Its fralure fibrous, or ftriated.

It effervefces with acids.

According to the analyfis of Mr. Bindheim, it
contains 61,1 filex, 21,7 calx, 6,6 argill, 5mag-
nefia, 1,3 calxofiron, and 3,3 water. 3 Schrift.
Naturforch. Freunde. p. 452.

The defcription above given is imperfeét ; yet
from that, and the analyfis, we may infer that
it is nearly allied to zeolites. Mr. Bergman in-
deed * confiders it as of the fame fpecies as the
zeolite of Hslleftade; but the fmall proportion
of water it holds difcriminates it too ftrongly
from that foffil to allow them to be of the fame
fpecies. '

Mr. Hoffman, on the contrary, conje&ures it
may be the fame as the tremolite of Hoepfner,
which Mr. Ferber 4 informs us is of a red co-
lour, and fibrous, or ftriated, and in which Mr.
Klaproth found 0,65 filex, 0,18 ealx, 0,103

# Schwed. Abhand. 1784.
+ Drey Briefe Miner. Inhalt. p. a1.

magnefia,



330 Siliceous Genus,

magnefia, 0,065 fixed airand water, and 0,00 5
calx of iron. 1 Chym. Ann. 1790, p. 54 %.

Of Agates.

Agates, as Mr. Werner juftly remarks, do not
form a diftin& fpecies of ftone, but confift of
quartz, cryftal, hornftone, flint, calcedony, ame-
thyft, jafper, carnelian, heliotropium, jade, aggre-
gated'in binary, ternary, or more numerous com-
binations, and fufceptible of a good polith; even
one of thefe, if it prefents two or more colours and
affumes a good polifh, is called an agate. Thefe
mixtures prefent either dots, veins, zones, fila-
ments, figures of various kinds, ramifications, or
arborizations.

They are found either in rocks, as in Saxony,
near Kunmer(dorf, or in angular fragments, or in
nodules, or contained in fmall rounded lumps
called Geods, or, though feldom, ftaladtitic,

Their colours are, the clear yellowifh, reddifh,
milk, or greyifh, or bluith white, or pearl grey,
or honey, ochre, or orange yellow, fletb, blood,
or brick red, or reddith Jdrownm, violet blue, or
brownifh green. : ‘

The clear pellucid

* white denotes Cryftal or quartz,
The yellowith white Amethyft, calcedony,
The greyifb white variz,

"The milk white Jaiper, amethyft,
The yellowith grey.--  Quartz, fling,

The fmoke grey Calcedony, flint,

- # 1 Bergm. Journ. 1793, p. 8z, Th
. ¢




B

- Agater 331
The pearl grey denotes Calcedony,
The greenifh grey Calcedony, jafper,

The bluith grey Calcedony,
The honey yellow Flint, jafper,
The yellow ' Jafper,

"The ochre yellow Calcedony,

The orange yellow Calcedony,
The yellowith brown  Carnelian,

The reddith brown Hornftone, carnelian,
The flethred . Carnelian,
Theblood red Jafper, carnelian,
The brick red Jafper,
* The violet blue Amethyft,
The brownifh green Heliotropium,

The leek green, and-. |
feeling fomewhat .
greafy - * Jade.

Amethyfts are diffinguifhed alfo by their dif-
tin& columnar concretions. '

The figures contained in agates are vérious,
fome reprefenting the polvgon lines of a fortifi

* cation, fome perfpe@ive views, or arborizations,

or mofs, and called mochos; fome- contain real
mofs, or-other - herbs, as Mr. D’Aubenton has
thewn. Mem. Paris. 1982, p. 668.

" The fpecific gravity of agates is generally from
2,58 t0 2,666. If they contain jade they may
be heavier. Their hardnefs from 10 to r12.

The finer kiods are called oriental, they are
femipellucid.

SIXTH
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SIXTH GENUS.
Stronthian Earth.

1ft Species.
Combined with fixed air, Stronthianite.

ITS colour is light, or whitith greea.

It is found in large fhapelefs maffes.

Its luftre, from z to 3. Its tranfparency, 2.

Its fraGure, thick firiated, fometimes prefent-
ing diftin& columnar concretions.

Its bardnefs, 5. Its fpec. grav. from 3,4 to
3,644

It burns to lime in a heat of 140°, and eafily
vitrifies with the clay of the crucibles.

It effervefces with the nitrous and muriatic
acids, and forms with them eafily cryftallizable
falts, but which are precipitable by barytic lime
water.

SEVENTH

-
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SEVENTH GENUS

Jargon. Zircon of ‘the Garowas.

THE oply fpecics, of -this genus hitherto
known, is the ftone called Jargon of Ceylon, or
Zircon, which exhibits the following charac-
ters *:

Its colour is grey, or greenith white, moun-
tain or olive green, inclining more or lefs to yel
low, yellowith brown, reddith brown <, and
violet.

It is found ¢ither in fmall irregular grains, or
cryftallized. The cryftallization prefents cither
right-angled quadrangular prifms furmounted
with pyramids ; or oftohadrals, confifting of dou-
ble quadrangular pyramids; the furface fome-
what fmooth and polifhed. :

The external luftre is cafual, but the internpl
is firong and inclining to the metallic.

The fratture is intermediate between the thin
curved foliated, and the flat conchoidal, and
fome {mall-grained diftin& concretions.

‘The fragments, indeterminate and very fharp.

Strongly femitranfparent. Sometimes Opake.
Briffon 73.

Its hardnefs from 10 to 16. Its {p. gravity ac-
cording to Briflon, 4,416. And according to

* 4 Lempe Magaz. p. 99. 2 Betl. Beob. p. 147.
t Briflen p. 73.
6 Mr.
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Mr. Klaproth, 4,615. According to Werner,
4,7. 2 Bergm. Journ. 1790, 9o.

Heated to rednefs, and quenched in water, it
Qecomes rifty, and troubled.
* According to Mr. Geyer, it is fcarcely fufible,
even by the help of pure air.

It is infoluble in acnds, except by particular
management.

By the analyfis of Mr. Klaproth *, 100 parts
of it contain, 31,5 filex, 5 of ferrugmous nickel,
and 68 of a new carth,

EIGHTH GENUS.
Sydneia.

OF this no fpecies has as yet been found; nor
‘has it been detected in any other ftone.

* Briffon, p. 73.

.. - NINTH
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NINTH GENUS.
Adamantine Earth.

1t Species.
Adamantine Spar.

THTS earth hath hitherto been difcovered only
in adamantine fpar, though its exiftence may be
fufpe&ted in fome felfpars.

Of this ftone we are acquainted with three va-
rieties; the firft is found in 'China; the fe-
cond in India, near Bombay, and there called
Corundum ; and the third, in France.

tlt Variety *.

Its colour is grey, with various fhades of
brown, or green.

Its form, when moft regular, is that of an
hexangular prifm, two fides large and four {mall
(Briffon), without any pyramid. Its furface
fomewhat ftriated, and covered with a .thin rind
of filver white mica, with here and there particles
of red felfpar, and fometimes with fulpﬂur py-
rites,

-# 2 Beil, Beob. p. 295. ¢
T Ats
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Its internal luftre, when broken crofsways, o,
or 13 diagonally, 3.

Its fracture, more or lefs, perfectly foliaceous,
and fparry.

In thin pieces, and at the edges, femitranfpa-
rent.

Its hardnefs, 15. Others fay it is a little barder
than cryftal. 30 Roz. p. 13. Brittle.

Its fpecific gravity, according to Klaproth,
3,710; according to Briffon, 3,8732.

Some grains of cryftallized magnetic iron are
diffeminated through it, which are eafily fepa-
rated by a magnet when the ftone is pulverized.
They amount to about % of the whole.

It is infufible in a porcelain heat, and Mr.
Lavoifier found it fo even by pure air; yet Mr.
Ehrman affures us, he melted it into a dark brown
button fpotted with white in one minute. 2 Chy.
An, 1788, p. 143.

2d Variety.

This differs from the former only in this, that
it is whiter, its texture more manife(tly foliaceous ;
and that the ferruginous particles barely adhere
to it, and are not difperl’edP through it. S

3d Variety.

This was found by Mr. Morveau, in Poitou.
Its colour reddith brown, and its hardnefs fuperior
to that of cryftals. Its fp. gr. was 4,183. 1
Ann. Chy. p. 188, Hence he prefumes it to be
adamantine fpar.

After
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After thefe we may perhaps place the heavy
fclfpar mientioned by Mr. Briffon, called in Rome
Verde di Corfica Duro; its colour ‘is dead white,
with large blotches of green, and its hardnefs
extraordinary. Its fp. gr. 3,105. And another,
mentioned by Mr. Morveau, found in Le Ferez,
of great hardnefs, whofe fpecific gravity was
2,075 ; but, as it yielded a little to the heat of a
furnace, it is probable it contained fome mixture
of comman felfpar.

Z SEC.
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SECTION XI

Of Aggregated Stones.

"THESE confitt of cither grains (angular
mafles) of ftones fimply compacted together, and
forming either uniform or flaty maffes; or of
ftones of one or more fpecies, inhering in another
ftone, which may be confidered as their bafis or
cement; or of rounded flones of different forts,
adhering to or inhering in fome other; or of
mafles of different aggregates inhering or adhe-
ring to each other. All thefe, though fufceptible
of infinite variety, might at leaft, in general be
diftinguifhed by appropriate names, if a claflifi-
cation were now for the firft time to be attempted ;
but unhappily various combinations have already
been denoted by particular names, under which
they are now known by mineralogical writers fo
narrowed and reftrained in their fignification as
to be incapable of being brought under general
divifions; and to introduce new names wpuld
produce confufion. Hence, 1 fhall confine my-
felf to "the cxplanation of the denominations al-
ready in ufe, as they are underflood and applied
by the moft exaét writers on this fubject.

Granite.

This name in the firicteft fenfe denotes an ag-
gregate of quartz, fellpar, and mica; all in very
variable
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variable propnrtions, not only in different, but
often in the fame mountain ; the felfpar generally
amorphous, feldom cryftallized, very frequently
in the greatelt proportion, and the mica in the
leaft.

The fize of the grains is alfo variable, from
that of a pin’s head to that of two or three feet ;
but this laft is very rare®. 2 Bergm. Journ.
1789, 932. The largeft ufual.fize is that of a.
nut. Some are fo finall as not to be diftinguifhed
without a ftrong lens, and are often taken for
* fimple ftones. Sece Voight, limenax 29. ,
 The colour of granites is infinitely diverfified ;
it depends chiefly on that of the felfpar, this
being generally the moft copious ingredient, this
is generally reddith, more rarely greenifh, or
bluifh, or greyith; the mica more generally
black, more rarely yellowith or grey ; the quartz
commonly greyith white.

. Granites are mofl commonly very hard ; fome,
however, inclining to difintegration are very
brittle.

The felfpar found in granite, though generally
of the common kind, yet may be of the forts [
~ have called petrilite or felfite.

Hence the fp. gr. of graniteis variable, from
2,5388 the loweft I have met with to 2,9564,
that of the blue granite of Carinthia, which
Briffon tells us is the moft beautiful of the fpecies.
Here the felfpar is blue, and moft probably the
compalt felfpar of Weidenman, which [ have’
called Felfite.  But the moft ufual {p. gr. of gra-
nites is from 2,56 to 2,66 or 2,76, it we admit
that it \may contain a finall proportion of fhorl,

* Renovanz 7.
Za2 or
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or ratner +hornblende, which Briffon conftantly
mentions; he may, however, miftake ferruginous
or black mica for this. That of the red Agyp-
tian granites, of the obelilks of Rome, is 2,654,
that of the grey 2,7279.

Steatites is alfo fometimes a component pert of
graoite ; but Mr. Werner deduces it with great
* probability from the decompofition of mica.
However, Heepfner fays, it is fometimes an ef-
fential component part. 4 Helvet, Mag. 267.

Porcelain earth is alfo fometimes found in gra-
nites, and faid to arife from the decompofition of
fel(par; butas this earth is infufible, but common
felfpars on the contrary very fufible, it is not from
thefe, but moft probably from continuous felfpar,
that its origin muft be deduced.

Shorl (I mean true prifmatic fhorl) is alfo
{ometimes found in granites, but only cafually,
that is to fay, not as a conftant ingredjent in ex-
tended mafles in the rock, except perbaps in a
few countries. Werner, Clafff. §. 6. Garnets
have alfo been found in it, but very rarély. Ibid.
Alfo fhorlaceous a&inolyte, and chlorite. 4
Helvet. Mag. 266. See aifo Renovanz 7. |

It has lately been ohferved, that, when granites ‘
are traverfed by confiderable veins of quartz or
felfpar, rubies and other precious ftones are
frequently contained in thofe veins. 1 Chy. An.
1792, Voight Prack: Gebrig. Kunde §. 18.

Mr. Hacquet found, that granite reduced to
powder is eafily melted into a whitith green houo-
geneous glafs.  Crell Beytrag. 34.

That granite may be produced, at this day,
from the-agglutination of s own fand, we have
an evident proof in the mole conftructed in the
Oder in the year 1722; it is 350 feet in length,

. 54

al
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54 in height, of that breadth at top, and 144 at
bottom; the walls were made of blocks of granite,
faftened with .iron cramps, the chinks flopped
with mofs, and the fpace between the walls filled
with granite fand; this fand, by the oozing of
the water impregnated with iron, or other caufes,
is now at laft rendered fo hard and compa& as to
prevent any more water from traverfing it, and

~ cannot be diftinguithed from matural granite.

Lafius, Hartz. g1. .
Granites feem to pafs into fandftone, Lefke, S.

967.

Sienite.

Au aggregate of quartz, hornblende, and fel-
fpar, or of quartz, felfpar, hornblende, and mica,
appears to Mr. Werner to be of later formation
than the mere aggregate, of which hornblende is
not a conflituent part; hence he diftinguithed it
at firft by the name of Grunflen; afterwards, how-
ever, he found the name of Sienite more proper, it
having been already ufed by Pliny to denote a fi-
milar fubftance; and Chevalier Napion, having

difcovered in Sweden a fubftance which corref- -

ponds with the grunften of Cronfted, Mr. Wer-
ner applied this term, as Cronfted had dene.
~ Mr. Hacquet found fienice fufible into a black
glafs in a2 moderate heat. Crell Beytr. 34.
Sienite in a flaty form, has been found in the
Altaifchan Mountains ; it confited of fandy
quartz, harnblende, and felfpar. Renovanz
and 8. ‘
The fienite, Lefke S. 1063, is worthy of parti-
cular attention; its colour is greenith; and where

Z3 decompofing

~



342 Aggregates.

decompofing, whitith, and yellowith grey, it
prefents large patches of brown mica with fmall
grains of white quartz, and a large quantity of
greenifth black hornblende, with fome telfpar.

The quartz is generally by far in the fmalleft
proportion.

The granites which contain hornblende are the
hardet. Mem. 1773, p. 824, in 8vo. They
fhould alfo be the heavieft, particularly if the
hornblende be ina confiderable proportion.

Granatine,

Befides the aggregates already mentioned, va-
rious other triple compounds have been difcovered
in Swiflerland, by the indefatigable indufiry of
Mr. Sauflfure and Mr. Heepfoer, which may be
denoted by the name of Granatines; of thefe the
following are the moft remarkable #:

Quartz | Quartz | Quartz | Quartz | Quartz | Quartz
Teltpar | Feltvar | Felfpar | Mica Mica Mica
ade Shorl Garnets | Shoil Jade Garnet
duartz Quartz | Quartz | Quartz Quartz
horl, Siorl Shorl Hoinblende | Hornblende
jornblende | 'ade Garnet | Jade Garnet
duartz | Quartz
ade Ho « biende
sarnet | Hornflone ¢

Felfpar | Fe!fuar Felfpar . Felfpar

Mica Mica Quatz Quartz

Shorl Harnblende | Scrpentine § | Steatites §.

* v Saufl. 107, &c. 1 Hclvet. Mag. 281,
+ Renavanz, p. s.

$ 5 Bergm. 128,

§ Renovarz, g.

The
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The fhorl may be either the common, or tour-
maline, or fhorlaceous actinolyte.

Even calcareous fpar, fluor, zeolyte, ar_ld bg-
rofelenite, have been found in fome granites in
Swifferland. 1 Chy. An. 1788, 133. Haiding,
52. See alfo Lefke’s Catalogue G. 55, and S, 528.
And 2 Saufl, 407. )

According to Dolomieu, ' feveral ZEgyptian
monuments at Rome are formed of black trap,
felfpar, and mica. 37 Roz. 193. )

The aggregate of quartz, mica, and garnet, is
called Norka, or Murkflen, by Cronfted.

Of Binary A ggregat\cs

of the Granitic kind.

Grunften, Granitell.

Binary aggregates of quartz, felfpar, mica,
fhorl, hornblende, &c. are called by Mr. Heepf-
ner, Simple Granites. Wallerius beftowed this
name on the aggregate of quartz and felfpar. Mr.
D’Aubenton calls the aggregate of quartz and
thorl, or of quartzand hornblende, Granirell,
Mr. Briffon by this term underftands the aggre-
gate of felfparand thorl. Toavoid all ambiguity,
1 would propafe to denote all thefe duplicates in
general by the name granitell; fpecifying, when
neceffary, the peculiar conftituent parts of each,

Mr. Werner, and his fchool, at prefent denote
only the aggregate of hornblende and felfpar, or
mica, by the name of Grunfen, as Cronfted had
danc before. Werner uberdie Gange, 79. It

Z 4 were

-
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were not amifs that every other combination, not
merely accidental, but of which mountains or
large tralts a&ually conﬁﬁ were alfo dxfhngmﬂxed
by a peculjar name.

The granitells hitherto noticed by Sauﬂ'ure,
Heepfner, and Haidinger, arc,

Quartz | Quartz | Quartz | Quart Quartz | Quartz
Feligar | Mica | Shorl | Hornblende jade Garnet
Quartz '
Steatites

Felfpar { Felfpar

Felfpar | Felfpar | Felfpar
Jade Garnet

Mica Shorl Horublcnde

Mica
Shorl

Mica
Hornblende

Mica | Mica
Jade | Garnet

Hornblende | Hornblende
Jade Garnet

Indurated Steatites
Shorl. 1 Saufl. io4.

Jade -
Garnet

The aggregate of quartz and mica, is, by the
Swedes called Stellflein, whether compad or flaty.
Mr. Werner, when ic is flaty, calls it Glimmer
Sckiefer, that is, Slate Mica, or szﬁofe Mica, or
Slaty Mica; when compad&, it may’ perhaps be
proper to call it Stellficin ; when flaty, bb:ﬂafe
Alica. When its coherence is moderate, and the
mica difperfed through its fubftance, it has often
the appearance of a fandflone, and is called by the
French Micaceous Grit, or primitive micaceous

fandftone.

Stellfiein is found - either grey, green, or “red;
its appearance is variable according to the pro-

7 pomon

[
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ortion of jts ingredients. The micad often rung
in veins or {tripes; it isufed as a fire-flone.
"~ The ftone called Avemturine, of which we have
already fpoken, may be confidered 3s of this
fpecies. '

The aggregate of felfpar and mica is called
Rapatkivi, its colour is brown, or brownith red,
it moulders by expofure to the air, but thar is_
only when the mica exceeds; when the felfpac”
exceeds, it forms 3 durable flone called in Italy -
Granitone. Ferber lialy, 118.

The aggregate of bornblende and mica is gene,
rally dark green, and hence called Grunfiein.

In fa&, however, the addition of mica to any
ftone cannot, with propriety, entitle it to be
placed in the granitic order; as mica does not
form a grajn, but attaches itfelf indifferently tq
maay forts of ftones. Thus we have micacgous
limeftones, micaceous potftones, micacedus  ar-

illites. ' ‘

The aggregate of quartz and fleatites is called
-Saxum molare by Wallerius; its colour he ‘tells us
is grey, green, or red. Mr. Mongez tells us it is
al{o found in Dauphiné, .

Mr. D’Aubenton calls the aggregate of quartz
and f:lfpgr, granatin, )

In fome aggregates of quartz and fborl, flendec
capilliform needles of red fhorl traverfe the
quartz, and crofs each other in-various direc-
tions. 'This ftone is in fome eftimation, and is
by the Germans called Hairfloné. It is found in
Siberia.” © ' o

Granilite, .
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Granilite.
Granites Indeterminatus of Heepfner.

Undcr this dcnommanon, we may comprehend
all granites that contain more than three conftitu-
* ent parts.

Of this fort many are mentloned by Heepfner,
Sauffure, Haidinger, and in 2 Chym. Ann,

1785, 22.

Quartz | Qurtz Quartz | Quartz | Quartz
Felfpar | Felfpar Mica Felfpar Barofelenite

Mica Mica Shorl Mica Mica
Shorl Steatites Garnet Garnet Shorl
Quartz
Barofelenite

. Mica
Hornblende.

The two laft aggregates were found forming a
whole mountain in Swifferland, by Mr. Heepfner.
1 Chy. An. 1788, 134, the barofelenite ' was of
@ fleth red colour.

Gneifs *.
Roche feuilletée of Sauflure, in part.
To Mr. Werner we are indebted for a precife.
dcfcnptnon of this ftone. According to him gneifs,

like granite, confifts of quartz, felfpar, and mica.

* Werner, Kurze Claflification, §. 8. Bergm. Kalendar,
l79°, 202, Of
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Of a thick, flaty, continuous, or fibrous texture,
and not of a granular, as when they form gra-
pite. And hence a flaty granite is not on that
account to be called a gueifs, asitis flill gra-
nular, '

In gneifs alfo mica is in the fmalleft propor-
tiou, and felfpar generally is nearly an equal in
proportion with the quartz, except the gneifs ap-
proaches to granite, for in that cafe the felfpar
predominates. as does the quartz when gneifs
pafies into £ifiofe mica. 1f the gneifs be fplit lon-
gitudinally, the mica will appear in the largeft
proportion, becaufe the layers of mica are the
moft fifile. Voight § 20, But, if broken acrofs,
it will appear otherwife.

The felfpar in gneifs is often decompofed and
paffes into clay, and the mica fometimes into
ftestites, particularly near veins. :

Garnets are often found in gneifs, but of no
value; fo alfo is thorl, and tourmaline; and, in
Sw.flerland, alfo fhorlaceous atinolyte, horn-
blende, and talc. Per Heepfner. 4 Helv. Mag,.
268. Voight Prack.Geb. §. zo.

The tranfitions of gneifs are into granites, fhif-
tofe mica, and fhiftofe hornblende.

The hardnefs of gneifs is as variable as that of
granite; its flaty texture is often only perceptible
to the eye, forit refufes to fplit, though it breaks
more eafily in that dire€tion than in any other.
1 Saufl’ 1144

.The quartz grains are generally more blunt in
gneifs than in granite; the felfpar, often thin,
and flatted in the direCtion of the. laminz; yet
fometimes thick, and placed obliquely to their
direttion. The mica often runs in veins parallel
to each other. Saufl. 117, The plates or lJamina

3 are
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are often of unequal thicknefs, ftreight, or vari-
oufly bent.

Withered gneifs has fometimes the appearance
of a"grey flaty mortar, as in Lefke O. 68; or of
a reddifh and yellowith mortar intermixed with
mica, asin O. 371,

Sometimes it abounds fo much in hornblende,
as 1o refemble hornblende flate, as in S. 768.

. Shiftofe Mica.

Climmer Sckicfer of Werner. Roche feuilletée of
' Sauflure §. 160,

This confifts of quartz and mica more or lefs
intimately mixed, and of a flaty or fhiftofe tex-
ture, ftreight, or curved, it contains more mica
than gneifs does; fometimes the quartz is not
diftinguifhable. [ doubt even, whether talc,
rather than mica, be not often one of its conftitu-
ent parts, Sometimes the quartz and mica are
found ftratified with each other.

It frequently contains garnets (and then,
as the compact fort-already mentioned, is called
murkften) and according to Heidinger alfo thorl,
altinolyte, and fappare.

Sometimes granular limeftone holds the place
of quartz, as in Lefke S. 152c. ‘The {pecimen
1512 is of a bluifh grey colour, with an uneven
" fhiltofe fracture, and, worthy of particular no-
tice; it alfo contains granular limeftone.

Its tranfitions are into gpeils, argillite, fhiftofe
chlorite, and porphyry.

Sometimes 1t is fo de.compofed as fcarcely to be
diftinguithed, its colours yellowith, or reddith

greys
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grey, or brown, fometimes nearly black, how-
cver it always retains itsfiffile texture,
s, Murkftein is remarkably heavy. See Letke
293.
“?gcn the mica is dark blue, or lead coloured,
-or nearly black, this flone much refembles horn-
blende flate, or at leaft an argillite mixed with
hornblende; but the foftnefs of the mica, and
the fpcc:ﬁc gravity, fufficiently diftingaifh thems
See Lefke G. 131,

Porphyry €.

Any ftone which in a filiceous or argillaceous
ground, or bafis, contains fcattered fpecks, grains,
or dots of felfpar, vifible to the naked eye, is ac
prefent denominated a porpbyry. But with felf-
gar it may, and generally does, contain quartz,

ornblende, and mica; thefe inhering ftones are
generally of a different colour from the ground ;
in which, as in a cement, they are ftuck and cryf-
tallized; nay, of late this name has been given
to flones which do not contain felfpar, at leait vi-
- fibly. See Lefke G. 233, 236.

I do not fee any reafon why calcareous or mue.
riatic ftones, containing felfpar, thould be ex-
cluded; hence I diftinguith four forts of - por-
phyry, the fliceous, argillaccous, muriatic, and
calcareouz; moft of which may be compaf?, oc
JShiftofe, or flaty.

The felfpar contained in porphyries is com-
monly, diftinguithed by its oblong quadrilateral
fhape, though it is often in rounded grams. 2

* Kurze Clafiif. §. 1a.
. Chy.
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Chy. An. 1790, 16. Very frequently it is dif-
integrated or decompofed. It is faid to differ
in hardnefs and fufibility from common felfpar;
thofe moft ufual in granites pofleffing thefe pro-
perties in a higher degree ; it may therefore be,
if groy, the labradore; if brownifb red, the petri-
lite ; if greenifh, the felfite ; porphyries containing
large cryftals or fragments of felfpar, from o,4
to 0,9 of aninch, are by the French called fer-
pentines; their bafis is fuppofed to be a jafper,
but commonly, I believe, it will be found to be
a hornftone.  Briffon, p. 126. 35 Rozier 128.
The fpecific gravity of poiphyries is necef-
farily different with the nature and proportion of
cir bafes.

Of Siliceous Porphyries. Lefke S. 1090.

Siliccous porphyries have either jafper, horn-
flone, pitchftone, obfidian, filiceous fhiftus, fhif-
tofe hornftone, or fclfpar itfelf for their bafis,

Jafper Porphyry.

The exiftence of this has lately been called in
queflion. Mr. Werner, expreflly fays, he never
met any. 1 Bergm. Journ. 1789, 600, ina note,
Mr. Faujas, from the great fufibility of the por-
phyries, that were prefumed to have jafper for
their bafis, thinks that it muft be of a different
nature, This point, however, is not yet per-
fe@ly afcertained; fee Lefke G. 212. and 2
Chy. An. 1790, 19. nor perhapscan, in par-
ticular inftances, without examming the fufibility

of the fpecimens in queftion.
tone




Hornflone Porphyry. | 351

Hornftone Porphyry.

Thefe are diftinguifhed by their hardnefs, and
a conchoidal fine fplintery fracture, their flight
tranfparency, and want of luftre; they are' aifo
not difficultly fufible ; of this fortis the porphyry.
1 Saufl. §. 150, 156, and 157. And many more
in Letke G. pi2g, &c.

Sometimes the felfpar is decayed, and fome-
times the hornftone alfo, while the quartz and,
hornblende remain entire; this gives the whole the
appearance of indurated volcanic afhes, though
the quartz might prove the contrary; if the felfpar
alone be decayed, the hornftones will appear
porous, and may be taken for a lava, See Lefke

G. p. 26, &c. Its tranfitions are into granite and
{andftone.

Pitchftone Porphyry. Lefke S. 1779.

Its colour, black, grey, green, red, or vel-
low, of various fhades, generally many colours
at once in the fame fpecimen. Luftre, greafy 2.1.
Tranfparency, 2.1. Fratture, imperfeétly con-
choidal. Hardnefs, 8, 9, 10. Thefelfpar often-
blue. See Liebenroth Beobacht 42. Of this
fee a remarkable fpecimen, Lefke S. 9j0. Its
bardnefs, 10. Luftre, 1. .

Of fome the fracture is flaty, as for inftance,
that in Lefke S. 1779. Its colour, yellowifh
grey. Luftre, fcarcely 1. Tranfparency, 1.
Hardnefs, fcarcely g. Sp. gr. 2,452. ~
Cbfidian

L
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Obfidian Porphyiy.

Black, or greyith black. Luflre gl'éﬂ‘y-, 3.3¢
Tranfparency, o or 1. Fraure; perfectly con<
choidal. Hardnefs, 10.

Horn Porphyri.

Porphyry Schiefer of Werrier. Léfke S. 11 304
971 973. -

This has filiceous thiftus, or hornflate for its
bafis ; but, as other porphyries may have alfo a
flaty or fhiffofe texture, Mr. Nole juftly pro-
pofes to diftinguith this we now treat of by the
name of hornporphyry. 2 Nofe 432. It fre-
quently contains hornblende and quartz much
more apparently than felfpar.

The ground is generally bluifh, or greenifh,
and the felfj ar white, and often exceeding mi-
nute; this gives the whole a bluith or greenith
grey appearance, fometimes alfo a yellowith grey,
and thefe laft ftrongly refetnble wacken por=
phyry. See Letke S. 1013,

Lutire, 1. Tranfparency, o or 1. FraGure
uncven, coarfe, orfine fplintery ; fometimes ten-
ding to the conchoidal; frequently flaty in the
grois. '

Hardnefs, g, 10. :

It is often found decompefed, or difintegrated.-

The grain of this ftone is often as fine and clofe
as that of hornftone; but thenit does not give fire -

with .
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with that fmartnefs, that hornftone of that fine
grain does.

It pafles into argillite and trap.

The bafis of the horn-porphyry, Lefke S. 1041,
feems a middle thing, between filiceous fhiftus,
and argillite; its colour bluith grey, with fome
reddith and whitifh fpecks ; fraure, thin flaty;

hardnefs, 10; furface thews a whitith brown cruft

from decompofition.

) Petunfe Porphyry.

Porphyry that has felfpar for its bafis is called
by this name.

- Its colour is generally yellowith brown, or.rede
dith brown, or brownith red, or reddith grey, ot
fleth coloured, or yellowith red.

Luftre, o.- Tranfparency o, or fcarcely 1.

. Fra&ure unequal, or earthy, or fine fplintery, or

prefenting fmall folia or lamellz, often prefents
diftin& concretions. Hardnefs, 10,

The rock, mentioned in 2 Saufl. §. 728, feems
different, being much more fufible,. See Letke
S. 1158. ‘

of Argillaceoﬁs Porphyries.
- Thefe may have indurated clay, hornblende,

" trap, wacken, mullen, kragg, or argillite, for

their bafis.

Clay Porphyry, Lefke 8. 1094, 1096,

Its colour is generally of fome fhade of grey,

-+ ot greenifh grey, or brown, or blackifh, or red-

wn, or lfabella yellow.
- Aa Luftre,

.
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. Luftre, and tranfparency, o; fratture, earthy;
hardne(s, from 5 to 7. It fometimes adheres to
the tongue.

Of this ftone is the metalliferous flone of Born
or Grauflein of the Germans, fo celebrated in
Hungary; its colour is fome thade of green,
moftly dark, even inclining to black, rarely red-
dith; it confifts of indurated clay, in which
hornblende, felfpar, mica, and quartz, are found.
1 Bergm. Journ. 1755, 606, Baid. 42. See the
fpecimen Lelke S.28g. '

'I'his porphyry is much fubje&t to decay ; the
felfpar either moulders, or lofes its luftre; the
hornblende alfo; and the whole has then been
often miftaken for volcanic traafs.

The reddith porphyry of the Hartz, mentioned
by Lafius, whofe fp. gr. is fo low as 2,4c , is
probably of this fpecies. Alfo the porp! ; of
the Pottchapel, defcribed by Mr. Weifs, 6 Lem-
pes Magaz. p. 52. which confifts of quartz, fel-
fpar, and mica, held together by a grey clay, and
there called a white fandftone.

The Ifabella yellow clay-porphyry, Lefke S.
1221, is remarkable, it has the earthy afpeét of
a marl, Its luftre, and tranfparency o; fralture,

- earthy ; hardnefs, 9; fp. gr. 2563. At 148°
melts into a greyith glazed porcelain. T he fel-
fpar in this ftone is ochre yellow, and eafily dif-
tinguithed while the ftone is undecayed, but it is
very fubjet to moulder. .

Hornblende Porphyry. Ophites of Briffon.

Mafles of fienite, in which the hornblende
abounds, may deferve this name. The colourgf
the

1

B
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the bafis is black, or greyith black, or dark green,
“or yellowifh green ; thie fra@ure ftriated, or foli-

«ated. Sp. gr. when the-proportion of hornblende _

is confiderable, 2,972. /

Trap Porphyry.

_Tts colour is greyith; or bluith black, or black=
ifh, or reddifh brown, or greenith grey; luftre,
and tranfparency o; fracture, carthy, or fine

fplintery ; hardnefs, from 4 tog; its fp. gr. ex- -

ceeds 2,7. ‘ ‘

Of this fort is that of Moritelimar, defcribed by
Faujas, on trap. p. 130. Sometimes it abounds
fo much in quartz and felfpar as to have its
hardnefs 10, See Lefke S. 895.

‘Wacken Porphyry. See Lefke S. 894.

Gr,ceniﬂx,‘blackiﬂx, reddith, or yeliowith grey, |
or greyifh black, or liver brown,
Luftre, and tranfparency, o. Hardnefs, from

6 tog. Frature, even, carthy, feldom uneven.
Feels fomewhat fandy.

Mullen Porphyry. -
' Bluith grey, lightor dark. Luftre, and tranf-
parency, o. Fracture uneven, . and fine fplintery.
Hardnef(s, from 7 to'g. Sp. gr. from 2,6 to 2,728.

Of this fort are the porphyries mentioned, 2 Chy.
An. 1790, 18. o

Aaa © Kragg
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Kragg Porphyry. See Lefke S. 1078, 307 @
893, and g41. '

Greyith red, or dark purplith red. Luftre, and
tranfparency, o. Exceedingly porous.

Fra&ure, uneven and earthy. Hardnefs, from
5to7. Feels rough and harfh; gives a yellowith
grey, or reddifh fireak. )

It often verges to fandftone.

Argillitic Porphyry.

This is diftinguifhable from the foregoing not
merely by its flaty fracture, but alfo generally by
its luftre; and often by its {flight tranfparency.
It is found in the Bobroufki Mountains. Reno-
vanz 5.

Novaculite Porphyry.

Greenifh grey, or greyifh yellow. Luftre, o
Tranfparency, 1 1,5. Fra&ure, fine f{plintery,
earthy, or flightly conchoidal; but, inthe grofs,
often flaty. Hardnefs, from 7 to 8, rarely g.

Feels fomewhat greafy.’

Muriatic ‘Pc;rphyries.
Thefe have cither potftone or ferpentine, for

their bafis.
3 Potefton



Granitie Porpbyry. 357

Potftone Porphyry.

Greenith, reddith, or yellowifh grey, or fpecked
with red, or leck green. ‘

Luftre, 2. 1. Tranfparency, 1. 0. Fra&ure
ondulatingly foliated; the folia very thin; its
hardnefs, from 4 to 6. Sp.gr. exceeds 2,7,

Serpentine Porpbﬁy.

Dark er olive green, or greenith grey, or brown-
ith red, or greyith blue, or yelowifh, and yel-
lowith green. ‘

Luftre, o. Tranfparency, 1.0. Fra&ure fine
fplintery, often pafling to the uneven. Hardnefs
from 6 to 7. Sp. gr. not exceeding 2,7. Feels
rather foft.  Found near Florence.

Granitic Porphyry.

When porphyry is over-loaded with felfpar,
it is often difhcult to fay whether it be a granite,
or a porphyry which hath a granitell for its bafis.
Thus the porphyry, in 1 Saufl. §. 154, may be
confidered either as a granite, fince it confifts of
quartz, fhorl, and felfpar, or as a porphyry, as
the quartz and fhorl - cryftals are very minute,
and the felfpar, on the contrary, is eafily and
fully dittinguithable. Sec alfo Lefke G. 45 and
214; and 35 Roz. 126. .

To this fort we may alfo annex porphyries of
which the ground makes by far the fmalleft part

Aagj as



358 ' Aggregates.

as that defcribed by Herman. 2 Chy. An. 199e,
21, and which he calls a porphyrite. 1t confifts
of fmall fparks of felfpar, grains of quartz, fplin-
ters of hornblende, and fragments of fhorl ce-
mented together by afcarcely difcernible jafpi-
dean cement. Its Luftre, o. Fratture, fine
fplintery. Hardnefs, 9. Tranfparency, o. Co-
lour greyifh, black, or red, ar white. Alfo Lefke
S. 1090,

Sandftone Porphyry,

The yellowith grey argillaceous fandftone,
which contains large grains of felfpar and quartz,
Lafius, p. 158, is of this fpecies. Sp. gr. 2,564,
It readily maulders by expofure to the air:

Of Porphyries with a derivative bafis. Lelke
S. 459. .

Derivative ftones (of which more in the fequel)
are alfo frequeptly the ground of porphyries, of
this fort is the earthy bornflone porpbyry, LefkeS.
459- Colour, dark reddifh brown. Lutftre, o.
Tranfparency, fcarcely 1. Fratture, fine fplin-
tery. Fragments, nearly 3. Hardnefs, 9. Sp.
g;a.v. 2,617. The felfpar is fcattered fmall and
white. ‘

Amygdaloid.
Maundelftein of Werner.

By this name I underftand any ftone, of the
argillaceous clafs, which contains as in a ground,
5 . or
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or bafis, rounded, or eliptic mafles of calcedony,
agate, zeolite, caleareous fpar, lithomarga, ftea-
tites, green earth,” often alfo garnets, hornblendes,
and opal; with fome or other of thefe, though
very rarely, felfpar has alfo been found. Letke
G. 314. '

This bafis is generally indurated clay, trap,
wacken, mullen, kragg. Sometimes it is fo de.
compofed as to refemble mortar, as in Lefke O.
634, 1016; the fpecimen S. 236, is a kragg
containing olivin. ,

Its colour is grey, or blackith, or greenith, or
reddifh grey, or brown, or brownifhred, reddith
brown, or pale, or mountain green. Lullre, o.
‘Iranfparency, o.

Fra&ure, uneven, or fplintery, orconchoidal;
often earthy. ‘

Some give a white, fome,a reddifh ftreak.

Hardnefs, from 6 to g. Sp. gr. variable, not
only from the difference of its contents, and of its
bafis, but alfo from the ftate of integrity, or of

- difintegration, in which it may exift. Some I
have found at 2,354, as thatin Lefke G. 300;
fome at 2,443, as thatin Lefke G. 296. The
toadjtone of Derbythire comes under this denomi-
¥nation. .

Lafius remarks of that found in the Hartz, that
the calcareous concretions, contained in it, often
wither by expofure to the air; and then the bafis
acquires the fallacious appearance of alava. The-
deeper the ftone lies in the earth, the larger the
cavities it contains. Lafius, Hartz 259. The
formation of the various concretions fbund in ic
is moft ingenioufly explained by him. Its tranfi-
tiops are into trap.

A ag Pudding
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Pudding ftone.

Under this name Mr. Werner comprehends a
colletion of fmall rounded pebbles, partly of
quartz, partly filiceous fhiftus, or flints bedded
in an argillaceous ground, or in jafper, or quartz,
or even in fandftone. According to Haidinger,
Pudding ftones confift of flints of various colours,
cemented by a fubftance of the fame nature ; and,
according to Sauflure, this name is applied to a
collection of fmall flints compated together. As
this name was invented by Englith Lapidaries,
we muft apply it as they do; and they certainly
acknowledge no other ground or cement than a
filiceous, or ferruginous as hard as flint; hence
we may define it a colle€tion of rounded pebbles,
of the filiceous genus, cemented by a fubftance of
the fame genus, or a ferruginous compound of
equal hardnefs. The colour of the cement is
whitifh, or yellowifh grey, or yellowifh, or reddith
brown, or red, or brownithred; its fracture, ge-
nerally conchoidal.

The pebbles are of various fizes, from the big-

" nefs of rape feed to that of an egg, they are always
rounded, or elliptical, and frequently compreffed ;
the finer forts take a fine polith, the coarfer are
ufed for mill-ftones.

The nature of the ground, and its fuperior
hardnefs, fufficiently diftinguith this aggregate
from amygdaloids; befides its pebbles are always
filiceous, whereas fpar, &c. is found in amyg-
daloids, ~

Sandftones,
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Sandftones.

Thefe confift of grains, not exceeding X of an
joch, of quartz, flint, hornflone, filiceous fhiftus,
felfpar, or fometimes mica imbedded in a calca-
reous, argillaceous, filiceous, or ferruginous ce-
ment; the ferruginous is indeed very frequently
intermixed alfo with the foregoing.

Sandftones are either fine grained, or coarfe
grained, and of various degrees of coherence and
hardnefs, moft of them feel rough and fandy, the
leaft coherent break into fand.

Their fratture is generally earthy.

Almoft all fandftones abforb water in varfous
proportions, from ,% to i, of their weight;
as appears by Mr. Briffon’s Experiments, thofe
ulfed for filtering abforb % of their weight.

Calcareous Sandftones.

Are thofe which have a caleareous earth for
their bafis or cement, and this earth may be pure,
or nearly fo, or marly, or marlitic; both may be
cither coarfe grained, or fine grained, compatt
or flaty.

Their colour is generally white or grev, or yel-
lowith white, or yeliowith grey, or brown, or red-
dith brown. Their furfacerough ; fracture earthy
or flaty. Hardnefs, from 6 to 7. They are fre-
quently burned for lime, and when free from ar-
gill they harden when expoled to the air, They
are often fprinkled over with mica,

‘ Thefe
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Thele fandftones have been found cryftallized in
rhomboidal tables fuperimpofed one upon the
other, and thus forming afort of pyramid, or in
rounded mafles. The fandfione of Fontainbleau
is a remarkable fpecimen of this kind, its colour
' is grey for the moft part, though fome yellowith
and reddith are found from a {mall contamination
of iron. Hardnefs, 9. Sp. gr. before penetration
with water, is 2,5739; and after. penetration,
2,6111. It contains by the experiments of Mr.
Lafone 62,5 per ct. filex, and 37,5 mild calx ;
he remarked that it gave out very littie air by

“heat. The Cos, Quadrum, of Wallerius, feems
to be of this fort.

Another cryftallized ftone of this fort was found
in the territory of Juliers, its colour réddith grey,
but invefted with a red ochry duft. Its fracture
fmall grained foliated. Sp.gr. 2,555. Its form
quadrangular and tabpjar. By the analyfis of Mr.
Weftrumb, it contains 70 per ct. of filex, 15 of
mere calx, 4 of fixed air, and 10 of calx of iron.
2 Chy. An. 1789, 31. Here it-is remarkable

that the calx contained nearly more by the one’

half fixed air than it ufually does.

Baron Born mentions a flefh-coloured fpar
vifibly mixed with quartz, whofe fra&ure prefents
a furface concentrically ftriated, and whofe denfity

. is confiderable ; it effervefces with acids, and
gives fire with fteel. It contains manganefe, to
which both its colour and denfity are owing. 31
Roz. 22.

Calcareous marls that contain lefs than 33 per-

ct. of mild calx, the remainder being either
wholly filiceous, or at leaft containing fo little ar~
gill as not to form a brick when burned, may be
annexed to this clafs, Of this fort is the light

grey
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grey marl of Dr. Withering, Phil. Tranf. 1773,
161, No. 6. It contains but 0,26 of mild calx, -
withers by expofure to the air, and will not burn
to brick. o

Thofe of aflaty texture generally have a marl
. or marlite for their bafis, their colour moft fre-
quently is ifabella yellow, or browp._

Argillaceous Sandftones.

Thefe have argill or clay for their ground or
bafis, none effervefce with acids, fome are fufible
and fome pot. Thelr hardnefs is from 6 to 8,
rarely g. They are often fhot through with
mica. They are compa& or flaty, coaric or fine
grained. .

Of the coarfer fort are formed various mill-
ftones confifting of minute fragments of quartz,
felfpar, and flints, in an argillaceous cement.
Thefe may alfo be confidered as porphyries, fil-
tring ftones, and the coarfer whetftones. . -

"I hey often contain impreffions of marine fhells,
Sometimes appear cellular, the quartzy particles’
having fallen out; but fometimes they contain
nefts of porcelain clay. Baron Born mentions a
grit of this kind found in Bohemia, whofe grains
were oblong, and fo interwoven, as to be in fome
degree flexible and elaftic. 1 Raab. 403.

The greenifh grey often refemble wacken.  See
Lefke S. 62. ‘

The flaty fandftones of this fort are cither grey,
pr yellowith grey, or brown, or brownith red.
Of this kind 1s the red fandftone, called Kerbe
todt liegendcs, or the red deadlicr, from its being
found under ftrata of coal, and generally denoting

that
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that under it no more coal is to be expe@ed. Ik
is commonly micaceous, and often contains lumps
of porphyry, or granite imbedded in it.

Siliceous Sandftones.

Thefe in a filiccous ground may comprehend
grit or fands of a calcareous nature, or one fpe-
cies of the filiceous genus, may ferve as a cement
for grains of a different fpecies of the fame ge-
nus. Or even grains of the fame {pecies flightly
compacked together and eafily breaking into fand
may be thus denominated. See Lefke S. 1773.
Its luftre and tranfparency, variable.

Salindre is a fandftone of this kind, confifting
of calcarecous grains inferted in a filiceous ce-
ment, of which Abbé Sauvage treats in Mem. Par.
1746.

7Mr. Rofler mentions a fandftone found in Bo-
hemia, confifting of grains of quartz in a flinty
cement, 1 Bergb. 3573 and various others occur
inthe Cabinet of*Lefke G. 783 &c. and 1 Raab.
401, &c. ‘ -

Thefe fandftones frequently pafs into granite,
See Lefke S. 1079, 1080,

Siliceous fandltones, when the filiceous matter
15 much debafed, as in fome earthy quartz or
hornftone, has often the appearance of an argil-
Jaceous fandftone, but its hardnefs often ferves to
prevent any miftake. Of this we have an inftance
in Lefke S. 1275 whofe colour is yellowith, and
reddifh grey, and looks like mortar; but its
bardnefs is 10. Luftre, o.

Ferruginous
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Ferruginous Sandfiones.

Their colour is generally of a deep fhade of
red, yellow, or brown, or greyith black ; fome-
times they exhibit a kind of network.

The agglutinating power of moift femi-oxyge-
nated calces of iron has been well afcertained.
. Mr. Edward King defcribes a ftony concretion,
found enveloping a mafs of iron long buried in
the fea. Phil. Tranf. 1779, 35. And Mr. Gad
informs us of another, difcovered by Mr. Rinman,
Mem. Stock. 1770. He alfo thews by his own
experiments that calces of iron much oxygenated
do not poflefs this power, which is farther con-
firmed by the experiments of Dr. Higgins, in his
valuable Treatife on Cements. Hence it appears
that ftones, whofe cement is ferruginous, are lefs
magnetic after torrefaction than before. Brugman
93. As they acquire, inftead of lofing air, and
as moft fpecies of ftone contain fome proportion
of iron, intimately diffufed through their whole
mafs, it is probable, 1ft, that their cohefion in
many inftances proceeds from it. 2d, That their
iron, at the time of the formation of ftones, was
in a femi-metallic flate. 3d, That their decom-
pofition, by their expofure to the air, proceeds
from its oxygenation.

Of this kind is the ferruginous fandftone, men. -

tioned by Mr. Stutz, 2 Bergbau 398, it afford-
ed 19 per ct, of iron.

- The ferruginous part is in general fomewhat
mixed with argill

Rubble
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Rubble Stone,
Graunacke of Werner.  Gres Gris of the French,

Thisis a particular kind of fandftone, contain+
i not only grains of quartz, filiceous thiftus, or
¥ acone, but alfo fcraps of bluifh argillite in a
< ‘svev cement, and of this there is often no more
tan is barely fufficient to hold the grains toge-
tacr, fometimes with, and fometimes without
muca; commonly compa& fometimes flaty in

the grofs.

Its colour is yellowifh, or bluith grey, or dark
reddifh brown mixed with grey.

Fracture, in the fmall, fine fplintery or earthy.
Hardnefs, from 7 to g, rarely 1o. Sp. gr. from
2,64 to 2,685, but when withered, only 2,60 #.
Sce Lefke O. 1278, and S. 474, 607.

Breccias.

Thefe are either fimple or compound:* fimple
breccias confift of angular fragments of ftones of
the fame genus, agglutinated or compacted toge-
ther; or of tones of one fpecies imbedded in a
cement of the fame genus, whether the fpecies be
different or not.

‘I'hus a Calcarcous Breceia- tonfifts of fragments
of marbles, of different colours, held together by
a calcarcous cement, This is often fimply called

* Lafius mentions fome whofe fpec. grav. is 3,457. But
the 3 fecmns an error of the prefs. Hartz, 143.
a




Breccias. 367

a Breccia, asthe term was originally applied only
"to aggregates of this fort.

A jafper breccia, confifts of jafpers of different
colours, ftuck in a jafper ground, &c. .

Some apply the term breccia, to aggregates
which contain rounded fragments as, Gerhard,
'Gronfted, and Haidinger, who comprehend pud-
ding-ftones under this appellation. '

Compound breccias confift of fragments of ftones,
or aggregates of various {pecies, or genera, ftuck
in a cement of a different genus; thus trap in
which fragments of granite are ftuck, or a trap in
which granite, argillaceous fhiftus, and limeftone
fragments, are found, form breccias. Faujas Trap
p- 115. Soalfo the fandflone breccia, mentioned .
2 Crell. Beytr. 63. which contains argillite,
quartz, and mica, ina cement of fandftone, Si-
milar to this is the Nagd Fluke of the Swifs,
formed of a compafted fand, in which rounded
mafles of quartz, or flint with black, green, red-
dith brown, or grey limeftone, and black argil-
lite are firmly imbedded. Ferb. 3 Briefe Mincr,
Inhalt. p. 5.

- Befide thofe aggregates which have been gene-
rally noticed, a tew others are mentioned by fome
fyftematic authors of note, which deferve parti-
cular attention, as they are frequently n._ritioned
without any explanation.

i1ty Anomalous or compound grits.  Of this fort
is that of Julian near Geneva. 41 Roz. gg.
Which is compofed of quartz, felfpar, mica, ftea-
tites, and ferruginous calcareous marls; while
moilt, it is foft, but when dry fufficiently folid.
When heated it hardens, by reafon of the
clay and ftcatites it contains. Houfes are built
of it.
2d,
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ad, Hern rock, kiefel fels, or hornfels of Hai.
dinger, Saxum filiccum of Brunich, has for i
round a hornftone bafis, in which quartz, or
indurated clay, or limeftone, or garnets, are found
cither cryftallized or in veins. Its fraQure is
compact, moftly fplintery.
3d, Serpentire rock, [erpentine fels, of Haidin-
ger ; it is formed of ferpentine, in which quartz,
mica, limettone, or garnets fingly, or colle&ively,
are found.
4th, Topaz rock of Werner; this prefents a
compound of topaz, quartz, thorl, and lithomarga,
confufedly compadted together. It has hitherto
been found 1n Saxony only.
sth, Garuet rock of Karften, found by him
near Winneburgh ; it confifts of amorphous gar-
net, in which trap, quartz, calcareous fpar, and
a very fmall quantity of blackifh brown mica are
found.
6th, Steatitic rock, Schbneideflein of Haidinger,
Telgsten of Cronfled ; it confifts of indurated ftea-
tites mixed with mica, or talc, or mica, and
felfpar (and then forms muriatic porphyry) or
thor}, or tourmaline.
7th, Varislites. The French naturalifts denote
by this name ftones that have rounded protube-
rances, of a different nature from the common
mafs of the ftone, from their refemblance to va-
rioke. However, it is applied to thofe alfo whofe
protuberances have been worn off, and particu-
Jarly to rounded ftones, of this kind, found in
the beds of rivers,
, Variolites of Durance confitt of a bafis, of a
black or dark green colour, called by the French
Shorl en maffe, probably hornblende, containing

according to Briffon, grey felfpar. Its hardnefs,
g or
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g or 10. Its fp. gr. from 2,933 t0 2,088. Some
native filver has been found in it. It is evidently
a porphyry. Briffon calls it Serpentine of Dauphiné.

Variolites of Drae have trap for their bafis, or
kragg, or miillen, and contain rounded mafles of
limeftone, or. fteatites, or of both.

Still many aggregates are daily met, which
cannot be arranged under any general denomi-
nation now in ufe. Hence 1 would propofe to
call them, if any of their conftituent parts can be
confidered as a bafis or cement, Porphyroids ; if
none can be confidered as a bafis, Granitoids.

Bb SEC.
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SECTION XIL

Of Mixed Earths, and Derivative Siones.
With Supplemental Obfervations.

EARTHS, refulting from the union of earths,
ot fands, are called mixed, becaufe the ingredients
united are, at lealt for the moft part, vifibly
diftin&, and may in great meafure be mechani-
cally feparated.

Stones, refulting from the coalition of ftones of
different fpecies, are called derivatsves ; they dif-
fer from aggregates in this, that the aflociated
ingredients are not vifibly diftin&, or, at leaft,
require microfcopes to render them fo. The co-
alefcing flones may differ either by theiringredients,
when both are compofed of many, or by the pro-
portion of fome ingredient or ingredients com-
mon to both fpecies.

If the coaleicing fpecies differ by ene or more
ingredients, the coalition is formed by the addition
of thefe, or fome of them, to the {pecies that had -
them not, or by their fubtraction from the fpecies
that had them.

So alfo, if the coalefcing fpecies differ in the
propoition of their ingredients, the coalition is
formed by augmenting that proportion in the one,
and leflening it in the other. '

S | In
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In either cafe the refulting derivative flone is
denominated from the fpecies that fill predomi-
nates; if it participates equally of both it may be
denominated from either.

Though this term be originally and ‘moft pro-
perly applied to ftones that are intermediate be-
tween, and form the tranfition or gradation of one
fpecies to another, yet we may alfo apply it to

ones which receive a fuperabundance of one of
the fimple earths, or calx of iron; or even of ano-
ther compound ftone, without any connection of
vicinity with ftones of another fpecies which con-
tain it in a larger proportion. »

The fimple earths thas moft generally coalefce
with other ftones are filex and argill, to which
we may add calx of iron. Calcareous earth and
magnefia coalefce more rarely ; but mica or talc,
very often.

Derivative ftones are exceeding common, and
if their origin be not attended to, may exceedingly
perplex young mineralogifts. They are known
and diftinguithed by their mixed charaiers, par-
ticipating of thofe fpecies from whofe union they
refult. Moft of the disjuntive chara&ers that
occur in the defeription of the original fpecies
proceed from unnoticed coalitions. But if a cha-
rater be perceived that is not found in either of
the fuppofed originals, the ftone cannot be decmed
a dersvative. :

L I

Of Mixed Earths.

4

The only mixed earths, to ‘which peculiak
‘names have been affigned, are loam and mould..
Bb2 + Loam," .

P
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Siliccous Shiftus, penetrated with Limeftone.
Prafitorm Porphyry of Kaiften, lefke S. 1811,

Dark, fomewhat yellowith grey.
Lufire, o, except a very few particles; tranf- |
arency, O.
Fracture, fplintery; the grain very fine and
clofe. ’
Hardnefs, from g to 10; {p. gr. 2,578.
7T hough Karften reckons it a fhiftofe porphyry,
I can perceive no traces of felfpar. The whiter
fpots are evidently nothing elfe than femi-tranfpa-
rent fplinters. .

Pitchftone, penetrated with Opal. Lelke S. 293.

Pearl grey, fomewhat refembling porcelanite.

Luftre, filky, 2 ; tranfparency, 1.

«Seams penetrated with lumps of opal.

Hardnefs, 8. brittle. Sp. gr. 1,970.

Imbibes water flowly.

Heated, it decrepitates firongly, and then whi-
:ens 3 at 148°% 5 it remained a loofe powder.

-

Sranite, penetrated with Argillite, Lefke S. 1883.

Whitith and purplith grey.

Luftre, 1. Trantparency, o or o,§. .

Frafture, partly fplintery, and partly obfcurely
oliated.

Hardnefs, 8. very difficultly broken; fp. gr.
1,670, '

The mica and purphth argillite are very per-
eptibie.

EIRST
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Moulds are loams mixed with animal and
vegetable remains, particularly from putrefaion;
generally of a black, brown, yellowith, or greyifh
brown colour; the proportion of thefe is highly
interefting to agriculture; it can be pretty nearly
determined by comparing their weight when dried
at 140° of Fahr. with that which they lofe by be-
ing heated to rednefs in an open fire, continued as
long as any coaly fubftance remains in them ; yet
not exatly, without fome nicer operations, as the
animal earths will ftill remain undetermined, and
alfo the vegetable afhes.

Of the Calcareous Gcnus.

Limeftones are frequently intimately mixed
not only with filiccous particles, and calces f’
iron, as we have already feen ; but alfo with ar-
gillite in various marbles, fee Lefke G. 328.
When mixed with filiccous particles in confidera-
ble proportion, they effervefce with acids, but
flightly, and flowly, and their fracture tends tp
the conchoidal, but often alfo to the earthy; of
this we have a remarkable inftance in Lefke S.
229. Its luftre, o. Hardnefs, fcarcely g. Frag-
ments, 3; which indicates the filiceous ingredi-
ent. Its fp. gr. only 2,254, which fhews it to
be of the nature of fandftone. Heated to 141°,
it did not form a linte, nor did it melt,. When
the limeftone is of the granular kind it has more
luftre and is much heavier, fec Letke S. 1098.
But when the particles of filex are in a {maller
proportion, or not purely (iliceous, the limeftone

- prefents a different appearance; thus the lime.

ftone, Lefke S. 1769, feems asif paffing into
hornftone, and is of a yellowith grey colour, Luftre,

Q. Tranfparency,B t: Fralture fine fplintery,

b3 Fragments,
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Fragments, 1. Tlardnefs, 9. Sp.gr.2,640. It
eftervefces britkly with acids, but melts into a
greenith grey compaét enamel.
Fflervelcence with acids is not therefore
a fufficient proof that a ftone will burnto lime;
thus the dark bluith grey ftone, Lefke O. 1229,
whofe luftre is o; tranfparency, o; fratture,
uneven and fplintery ; fragments, 2; f{pecific
grav. 2,740; hardnefs, g. and which contains
the impreffions of various fhells, and effervefces
'y brifkly with acids, ye: melts into a black
upa& glafs. It has an earthy fmell when
athed on.
Calces of iron in a particular ftate, not as yet
‘fetly known, (perhaps highly oxygenated, or
nbined with argill), not only communicate a
lowith or reddifh colour to limeflones, butfeem
corrode tnem ; of this we have one inftance in
the fpecimen, l.efke S. 1324. Its colour is
Idifh ifubella yellow; lufire, o; tranfparency,
fratture, earthy; hardnefs, 7; fp. gr. 2,601;
'es a white ftreak, at 141°, it hardens into a
rplith red porcelain mafs, and where in contat
‘h the crucible becomes greenifh. The por-
ain gives fire with fteel. As the ftone is fo.
ht, notwith{tanding the quantity of iron it con-
1s, it is plain it mult be internally corroded.
:alfo Lefke S. 132,. .
Spars, cven flightly contaminated with metallic
»itances, ae much altered in their appearance,
| acquire a niore granular texture; thus the
r, Lefke O. 1423, from a fligat contamination
lcad and pyrites, acquires an earthy uneven
&ure; its colour is greyith white; its luftre,
its tranfparency, where thin, 2; fp. gr.
t22; hardneis, g; efferv-"--*th acids.
. Marls
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Marls alfo are much difguifed by irdn; the
fpecimen, Lefke S. 453, is dark reddith brown,
and reddith black; luftre, o; tranfparency, o;
fraGure, partly even, partly fplintery; frag-
ments, o or 1, hardnefs, from 7 to 8; fp. gr.
3,398 ; gives ared ftreak; effervefces with acids.

Gypfum is frequently penetrated with marl, cal.
careous fpar, fwineftone, fandftone, and perhaps
with ftronthiang &c. thefe mixtures caufe a change
both in its hardnefs and fpecific gravity ; its co-
lour is then either blackith grey, or a2 mixture of
“whitith and blackith grey in layers or fpots and
veins; luftre, either o or 1, from interfperfed
thining particles; fee the fpecimens in Lefke O.
1589 and S. 510; and this compound is itfelf
often mixed with foliated gypfum, which may
<afily be taken for mica, as in the fpecimen, S.
621.

All the varieties of gypfum are often met in
veins in indurated clay. See Letke S. 250, &c.

Sometimes this impure gypfum aflumes a flaty
form; and this often contains an excefs of vitriolic
_acid, as the {pecimen Lefke S. 259, which is in-
ternally black, and externally dark bluifh grey;
its hardnefs, 7; fp. gr. 2,473 ; heated. to rednels
it becomes reddith white.

The fpecimen O. 1552 is very remarkable; its
colour, pure white; luftre, 2.3; tranfparency, 2;
fratture, partly granular, partly foliated; hard-
nefs, 8; fp. gr.2,725. It feems a mixture of
granular limeftone and foliated gypfum.

Bb ¢ Muriatic
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Muriatic Genus.

Pocfone is often intermixed with quartz, or
fuze other flone of the filiceous genus; of this
sxtis the fpecimen, Lefke S. 148, and often with
Gz and mica, as in O, 195. Colour of the
#=ft, lightbluith grey, mixed with yellow; luftre,
» ; tranfparency, 2.1; fraure, coarfe {plintery,
jomewhat flaty ; fragments, 3; bhardnefs, g ; fp.

.2,748. Perhaps alfothis ftone is rather an io-

ted fteatites, penctrated with filiceous mat-
ter, heated to rednefs it becomes brownith white,
saclining to red. The colour of the fecond is
grecoith grey, enlivened by a quantity of talc
of mica.

Siliciferous Po;ﬁonc.

The fpecimen, Lefke O. 1158, is bluifh black,
mixed with white; its lufire, 2; tranfparency,
5; its frature, uneven, partly fplintery, partly
imperfe€ly curved flaty ; hardnefs, 9; fp. gr.
2,759. The quartz in many parts vifible in the
veins, It is much more imperfetly flaty than
wrgillites are; its grain and luftre approaching
more to thofe of plumbago.

In Lefke S. 342, a greyifh green ftone occurs,
covered with a whitith earth, that feems formed of
featites, intimately penctrated with argdi and
fome talc; its luftre and tranfparency, o; hard-
nefs, 6; fp. gr. inconfiderable; does not feel

eafy; its fra&ure, fine fplintery, and imper-
eltly flaty ; heated to rednefs it hardened to o,

4 _ and
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and difcovered fome glimmering particles; it daes
not effervefce with acids.

‘Steatites is much difguifed ; when penetrated
by calces of iron it generally affumes 3 bluith colour,
increafes in weight, but is never fo hard as argil-
Jaceous ftones hecome by a fimilar mixture. See
the fpecimen in Lefke S. 882, whafe hardnefs is
6, and gives 3 whicifh ftreak.

Calciferoys q/beﬁinite, Lefke O. 626. .Its co-
lour is partly greyith, partly greenith white,
fometimes mixed with fbades of pale red ; its luf-

_tre, 2.3 ; tranfparency, 2, in thin pieces; form .

amorphous ; fratture, partly granularly foliated,
partly radiated; hardoefs, 5.6, brittle; fp. gr.
2,863 ; cffefvelces partially with acids, melts at
146° into a yellowith green glafs. Karften and
Lefke term it a zeolite ; butits fp, gr. and vitre-
fcence forbid this denomination.

Serpentine i3 fometiges intimately intermixed
with bornblende, and thus becomes almoft black,
increafes in fpec. grav. and difcovers fomewhat of
a foliated or ftriated fra&ure. See the {pecimen
Letke O. 1041. '

Serpentine is alfo fometimes penctrated with*

trap, and in that cafe alfoits colour is black, and

its fraGure fplintery. Of this fort is the fpe-

cimen Lefke S. 864. It is full of feparate con-

;:iretions, lighter than genuine trap, and lefs fy.
ble.

In the Argillaceons Genus,

Trap is frequently blended, or intimately nrixed
with hornblende flate, wacken, mullen, or kragg,
fingly, or with two or more of them in various

proportions,
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proportions, and hence the varicty of its colduy
and fpecific gravity often arifes.

The greener forts, if they have more luftre than

-ordinary, and if their denfity exceeds 2,8, may
“be fuppofed to contain a large proportion of born-
blende flate; but, if deftitute of luftre, andif
their denfity be below 2,78 and eafily fufible, they
probably contain a proportion of wacken; if more
difficultly fufible, moft probably ferpentine.

The lighs grey traps, when their denfity is un-
der 2,78, may be fufpefted to contain mullea.

The 'reddifb brown moft probably are mixed

-with kragg.

Mr. Kaiften fuppofes trap to be formed of an
mtimate mixture of hornblende, quartz, and
felfpar; and in effet if we fuppofe it formed o,60
hornblende, 0,30 quartz, and o,10 felfpar, we
thall have a ftone whofe fp. gr. fhall be 2,829;
but this ftone will not contain the proportion of
sron that Bergman found in trap, and which, by

he various analyfes mentioned by Mr. Faujas in
vis Treatife on Traps, appears to be never lefs
han 20 per ct.; for, hornblende, by my analyfis
‘ontains 23 perct. of iron, and by Mr. Wiegleb's
till lefs; confequently a ftone containing 60 parts
f it can contain but 13,8 of iron at moft, nor
:an we obtain by this means a ftone whofe {p. gr.
imounts to 2,98, as that of trap often does.

Siliciferous Trap. Lefke G. 173-

This arifes from an intimate mixture of trap
vith fome ftone of the filiceous genus. The fpe-
. cimen
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simen in Lefke S, 1230 prefents the following
charatters :

Calour, blackifh grey, or dark iron grey, with
numerous rounded white fpecks as fmall as the
point of a pin; it is moreover full of rifts, and
thefe exhibit a bluith, or réddith ferruginous
illinition,

Luftre, 1.0, Tranfparency, o,s.1.

Fracture, uneven, fine {plintery. Fragments, 3.

Hardnefs, 10. Sp. gr. 2,668.

At 140°% it melts into a whitifh grey, ex-

ceeding  porous, fpongy, tumified, porcelain

mafs glazed on the furface.

Mr. Karften thinks ita compound of trap and
lydian, but the effe& produced by heat does hot
countenance this fuppofition. I call it filicife-
rous, merely from its external chara&ers; it hasa

¢clofer and more ﬂmty % ain than trap.

It feems to be the bornartiger trap of Lafius
No. 27, which is fpeckled as this is, and whofe
fp. gr.isalfo 2,680.

Of this mixtare there are various -gradations.
The changes it undergoes from heat clearly difcri-
minate it from hornftone, into which, however,
I believe, it often pafles on the one hand as it
may to common trap on the other. _

Another fpecimen of this fort occurs in Lefke
S. 1232, in which the grey and black parts are

,more diftinctly feparated from each other, itis
- covered with a yellowifh grey | rind..

The luftre of the grey part is 1, from a few in-

" terfperfed glimmering particies;, of the black
.part o, Fralture %
.partly fine {plintery ;. of. ;hc bla,ck xmperfe&lg

the grey, uneven,. -and

conchoidal.
HardneSs of the black 8, of the | grey 9 to 10,

Sp. gr. 2,705+

At
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At 130", this ftone melted into a black compa&,
and partly intoa porous dark greenith yellow
¢namel. ’

Trap intimately mized with Kragg.

Of this Lefke S. 1223 feems 3 fpecimen. :

Colour, greyith black, yet with a fhade of red,
wnd externally itis invefted with a whitifh grey
rind from decompofition.

Luftre, o. Tranfparency, o.

Fra&ure, uneven, and fine fplintery. Frag-
ments from 2 to 3. -

Hardnefs from 8 to 9. Sp. gr. 2,728.

At 148° it melted into a fomewhat porous,
liver brown porcelain mafs, whofe luftre ap-
proached to that of an enamel.

Hence it is plainly a diftin& foffil from com-
mon trap, ‘

Trap intimately mixed with Hornblende,

Of this fort is the fpecimen Lefke G. 264,

Colour, bluith or greenith black. Luftre 1
from fome glimmering particles. Tranfparency,
o. Fra&ure, fine fplintery. Fragments, 3.

Hardnefs, 9. Sp. gr. 3,472.

It contains fome grains of magnetic ironftone,
hich raifes its {p. gr. fo high.

Lafius, Harsz, mentions atrap of a dutky green
’lour, which does not give fire with fteel; is
rrinkled over-with black fpots, offers an uneven
atture, and whofe fp. gr. is 2,8503 moft pro-
ably mixed with hornblende. :

: . “Trap
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Trap intimately mixed with Serpentine.

Lommer is faid to have found a ftone of this
fort; but I can find no defcription of it.

Siliciferous Argillite. Lefke G. 153,

This with thé appearance of an argillite” feems
at the fame time intimately penetrated with fome
ftone of the filiceous genus; generally filiceous
thiftus, or fand, orjafper, or bafanite, or quartz.

Colour, dark, blackith, or bluith grey, or grey
with black or deep blue blotches, or reddifh, or
yellowith grey, more rarely greenith grey.

Luftre, 1.2. Tranfparency, 1. °

Fra&ure, in the grofs, flaty; but of fingle la-
minz, often fplintery, or conchoidal.

" Hardpefs, from 8 to 9. Sp. gr. from 2,615
to 2,67. - :

Sometimes the quartz feems the moft confidera-
ble part of the compound, but ftill preferves the
flaty appearance ; and the feams are of a darker
colour, as in the fpecimen, Lefke S. 747.

Sometimes the filiciferous argillite is alfo ferru.
ginous, which renders it much heavier, as the fpe~
cimen, Leftke O. 774, which is alfo micaceous.
Its colour is dark bluifh grey, with veins of red,
and fome of white quartz ; its luftre 1, from dif-

erfed mica; hardnefs, g; it is but imperfe@ly
ty.

0y
Y

Trapiférous
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»',,‘.e:‘aous Argillite. Lefke G. 149.

hi i mentioned, but infufficiently defcribed,
s Hartz 104.
¥ 5 owur, bluifh black.
y s difficultly.
acdnefs, 8. Sp. gr. 2772.

Talcofe Argillite.

olour, whitith, or bluifh, or greenith grey,
.&f:linvc’ﬂcd with foliated ﬁeatites.g o T
Iz is found in large maffes.
Luftre, 3. Tranfparency, o.
Fracture, flaty, moftly thin, and very thin,
curved flaty. Hardnefs, from 4 to 6. Sp. gr.
7. .
7]t70ftcn involves quartz betwecn its laminz.
This is the ftone mentioned in Lefke G. 133}
and which Karften ftyles a middle thing, between
mica and argillite; it is, indeed, hard to diftin-
guith whether the minute fhining fcales it prefents
are mica or talc; but as this ftone is found in
great plenty at Holyhead, and there often in-
vefted with a cruft of foliated fleatites, and fome-
times includes mafies of pure talc and amianthus,
I prefume thefe foliaceous fhining fcales are alfo of
the muriatic genus. :

" Calciferous Argillite,

The fpecimen Lefke S. 1104. effervefces

{marcly with acids. Its colour, greyith and miil;
S di

B
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difh purple; luftre, 1,5, fcarcely filky, with mi-
nute glittering particles ; tranfparency, o; frac-
ture, flaty, but does not fplit eafily into- very
thin lamelle ; hardnefs, 7; {p. gr. 2,721 ; gives
a purphﬂx grey ftreak.

Hornblende Slate, penetrated
with Talc or Mica.

Colour, greenifh Frcy.

Luftre, 2. Tran{parency, o.

Fra&ure, flaty, and thin flaty, the lammae not
cafily feparable, Fragments, 3.

Hardnefs, from 8 to 9. Sp. gr. of the fpeci
men I tried, which had exceeding thin layersof

artz bctween its laminz, 2,815. .

., Feels very rough.

"It is found in great plenty at Holyhead, and h:s
for the. moft part thick layers of quartz inter-
cepted between its laminz.

Hornblende penetrated with Garnets.

Its colour is dark greenith red, or reddith dark,
green, according to the proportion of garnet. Its
luftre is only cfcnvcd rom the garnet mixture;
fratture, carthy, or fine fplintery; Hardnefs, 9;
Sp. gr. exceeds 3; if mica be fuperadded, xtxs
gcncrally ﬂuﬂ:ofc. ;!

s
-

o Horﬁbfé’ri’dé

g
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Hornblende Slate penetrated with an excefs of
: Quartz.

Of this we have a remarkable fpecimen,
Lefke S. 1087 ; its colour is ochre yellow, with
black fhining ftreaks of hornblende; fraGure
fhiftofe; it feels fandy ; hardnefs, 10. The yel-

low colour feems to proceed from a ferruginous
quartz. It has fome refemblance to gneifs.

Mullen penetrated with AfbeRtinite.

Of this we have 2 fpecimen, Lefke S. 100.

Its colour is reddifh grey when frefh broken,
arifing from a mixture of reddith brown and ath
Blue particles; of the reddifh, fome poffefs little,
fome ne luftre; but the ath grey haveall fome,
and even a confiderable luftre. Its furface aps
pears decompofed, and of a ruby brown; frac.
ture, unevenand earthy; hardnefs, from 6 to 7;
fp. gr: 2,586. the aggregate being coarfely
compated. The moft glofly of the reddifh par-
ticles, refemble the faces of felfpar.

Trap paffing into granite.

We often meet with ftones which have fo great
a refemblance both to trap and granite, that it is
hard to know to which of them they fthould be re-
ferred; of this fort are, 1. The flone in Lefke
S. 988 ; its colour greyifh blue, or black, with
§ -number of diftin& wh” 2, and alfo of
- ' oblor
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oblong fhining black particles, which feem to be-
hornblende; and others black and opake which
may be trap.. ,

1ts harduefs, is 9; {p. gr. 2,916. The white
parts do not feem to nie ro be quartz; the fpec.
gravity of the ftone is mcompatlblc with fo large
a quantity of this.

Ferruginous Argillite,

Of thefe fome are fo penetrated with calces of
iron, as fcarcely to indicate a flaty texture; of
this fort is the fpecimen, Lefke O. 948.

Its colour is bluith brown ; externally, it has
fome luftre; internally, nonc.

1t has fomewhat of a ftriated as well as of a
flaty appearance. )

Its hardnefs, 7. Sp. gr. 3,188. It rapidly
imbibes water.

Argillite with an excefs of Argill.
Thefe are generally fofter and lighter than ge-

nuine argnll:tes

Of this fort is the fpecimen, Lefke O. 949.

Its colour is greyith blue, its luftre and tranf-
parencyo. lts fra&ure, fine fplmter} and fome-
what ftriated, but in the grofs flaty. Its hard-
mefs, 6. Sp. gr. 2,668.

‘The lighter and fofter kinds, mentioned by
Lafius, are probably of this foit.
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Of the Siliceous Genus.

Iron fhot Quartz.

Quartz is fingularly difguifed by iron, fcarcely
retaining any of its charalers, except its peculiar
hardnefs. Its colour, brown, yellowifh, or red-
dith brown, or brewnifh purple. Its form varia-
ble, fometimes fhiftofe, fomet:mes of the texture
of mofs.

Luftre, o.1. Tranfparency, o.1.

Fracture, fplintery; ecarthy; orin the grofs,
flaty ; often difcovering granular diftin&® con-
cretions. ’ )

Hardnefs from 8 to 10. Sp. gr. variable.

The fpecimen Lefke S. 1716, is of an Ifabella
yellow. Itsluftre, o. Tranfparency, fcarcely 1.
FraQure in the grofs, flaty; butof the fingle la-
minz, earthy; with minute reddith ochry fpots.
Hardnefs nearly g. Sp. gr.2,602. It feems de-
bafed by a mixture of ochry argill.

The {pecimen O. 322, is reddith brown, with
whitifh ftriee, and red veins., Its luftre 1; tranf-
parency, o; hardnefs, 10.

Sometimes it fhews a metallic luftre, yellowifh,
reddifh, or greenifh, from the decompofition of
pyrites lying on its furface, asin Lefke O. 344.

Sometimes it hath an open fpongy mofs-like
firucture, deftitute of fuftre and tranfparency, as
in Lefke S. 783, which s partly blackifh, and
partly yellowith ochry brown.

Sometimes it is fo porous and earthy, as well
as ferruginous, as to refemble porous lava, as in
Lefke 744, deftitute of luftre and tranfparency,

“but hard as 10.

Sometimes
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Sometimes it is fo cariated by calx of iron and
argill that penetrates, as to refemble flightly
compacted ruft, asin S.28. Itscolour isreddith
brown. It is friable between the fingers.

Sometimes overlaid by calx ot iron, as in
Lefke O. 355, which exhibits quadrangular ime
preflions of fluor crvftals antiently contained ia it.

Sometimes it has the appearance of a reddith
grey, or greyifh red, or.ycllow mortar, as in Q.
1021 and 17333 or yellowith red, as in S. 270.

Sometimes it appears as if paffing into fand-
ftone, as in Lefke S., whofe colour is greyith red;
its luftre, 1; tranfparency, o; hardnefs 103
fracture, finc fplintery, nearly even, See Lefke
S. 1120.

\  Earthy Quartz.

This is often fo difguifed as to be eafily mif-
taken. :

The fpecimen, Lefke O. 360, is almoft per-
feétly white. Itsluftre fcarcely 1; tranfparency,
1; its firu@®ure as loofe as that of mofs, which
it refembles; exceedingly brittle, and light as
pumice. )

2d, The fpecimen, O. 414, is dark grey;
luftre and tranfparency, nearly o; confifts of mi-
nute -grains compacted together with numerous
minute inte )

‘bles fandftc

3d, Int
deftitute of

rey colou
rom filice
flaty ftru&v

4th, Th
very little |
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ture, fplintery, feems paffing into hornflooe,
but its texture is flill too granular to fuit this
{pecies. . . ‘

sth, The fpecimen, Lefke S. 800, prefents thin
plates or laminz varioufly heaped together, defti-
tute of luftre and tranfparency; but their hard-
nefs proves them to be quartz.

6th, 1n thefpecimen, S. 123 5, we may obferve
a yellowifh white quartz, with diftiné grofs gra-
nular concretions, almoft entirely deftitute of
luftre ; butits tranfparency unhurt, being 2.

The earthy quartz, Lefke S. 1267, is of a
grey colour, with a flight tinge of red and yel-
low; its luftre is fcarcely 1 ; fratture, fplintery,
in the grofs, flaty, with minute diftin& granular
concretions, refembling a ¢lofe-grained fandftone ;
its hardnefs 10.

The fpecimen, S. 1272, refembles the fore-
going, but its grain is more open, and has more
the appearance of flate.

Sometimes it hath a ftrong tendency to a lami-
nar ftructure, as if pafling into felfpar, as in Lefke
0. 422. ,

Sometimes it hath the luftre, and fome-
what of the appearance of pitchftone, asin Lefke
0. 422. .

Sometimes its fraGure approaches to the ear-
thy, as in Lefke S. 1156, whofe colour is bluith
grey. Karften calls it a filiceous fhiftus paffing
into quartz. ‘

Earthy Quartz pcnctrate'd with ,yellowith green
Ad&tinolite.” S. 1310, ‘
Greenifh grey with yellowith green lumps, and
fpecks and blotches of red.
Luftrg, 1. Tranfpareicy, 1oro,§. ce s
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Fra&ure, fplintery and uneven.

Hardnefs, 10. Sp. gr. 2,883. .

It has numerous rifts, the fides of which pre-
fent ferruginous illinitions.

Earthy Hornftone.

It fcarce differs from earthy quartz, but, in
poffeffing a finer and clofer grain, it often con-
tains fome glimmering particles which are thought
to be felfpar. / Hardnefs, from 7 to 10, Of this
fort is the fpedimen, Lefke O. 454, which isof a
reddith grey colour, mixed with green; fts luftre °
and tranfparency, o. Frafure, fine fplintery.
Stru@ure thick flaty. Hardnefs, 10.

The fpecimen S. 239, is nearly black, or
brownith black. Its luftre and tranfparency, o.
Fratture, tending to the conchoidal, with a clofe
grain. Hardnefs, 7.

When hornftone is in fome meafure decom-
pofed, it difcovers, in the fame fpecimen, the
chara&er both of an earth, and thofe that belong
to its ftony ftate. Thus in that, Lefke S. 417,
which is pale grey, mixed with red and yellow,
we fee, both a conchoidal and earthy fra&ure.
Its luftre and tranfparency, o. Hardnefs, 9.

Sometimes it hath- the appearance of mortar,
mixed with compaé parts of a clofer grain tban
quartz, as in Lefke S. 494, which is of an afh.
grey colour, the hardnefs of the more compaét
parts is 10.

The dark greenifh grey is often the bafis of
porphyry, fee Lefke S. 457.

Mountain green hornftone is often debafed,
apparently by green earth, of this fort is the fpe-

Ccz cimen.
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cimen, Lefke K. 83. 1ts luftre and tranfparency
©. Hardnefs from 7 to 8. Its fra®ure imper-
fedtly conchoidal. Gives a white ftreak.

Ferruginous Hornftone.

The peculiarities of thefe fones will beft ap-
pear from the defcription of a few of ‘them. :

1. The fpecimen Lefke S. 238, is reddith
brown. Luftre and tranfpatency, o. Fra&ure,
flat conchoidal. Very clofe grained. Hardnefs,
7. Gives a pale red ftreak.

The iron fhot hornftones are more prone to
melt than others; thus the greenith grey horn-
ftone, Lefke S. 831, whofe lufire, o; tranfpa-
rency, o,5. fraCture, uneven and fine fplintery ;
hardnefs, 9; fp. gr. 2813 ; melted at 146°,%
into a black compa& glals. When decompofed
it has frequently the appearance and fraCture of
an ill-burned brick, asin Lefke O. 1105, which
is pale yellowifh red ; hardnefs g or 10.

The greenith grey hornftone, Lefke S. 1253,
is at once earthy and ferruginous. 1lts luftre and
tranfparency, o; fratture, coarfe fplintery; in
the grofs, flaty; hardnefs, 10; it is covered with
ared ferruginous cruft, which in fome places
finks pretty deep into its fubftance. -

But the reddifh calces of iron give no tendency
-to fufion. Thus the purplith red hornflone,
Letke G. 61, whofe lultre and tranfparency are
o; fracture, uneven, but fine fplintery ; hardnefs,
g; Sp. gr. 2,638, refufed to melt, but barely

ardened at 147° 5 into a dark grey mafs.

Siliceous
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Siliceous fhiftus penetrated with Argillite.

Colour, light bluith grey, or purplifh grey.

Luftre, o.  Tranfparency, o.

Fra&ure, fine fplintery; in the grofs, flaty.

Hardnefs, g or 10. Sp. gr. 2,689, but may
vary with the kind of argllite.

Of this fort is the {pecimen, Lefke S. 993,
whofe colour is bluifh grey ; alfothat in Lefke év
174%, which is purplifh grey, ‘ftreaked in the
frature with yellowith grey, and has fome refem- .
blance to a fandftone. The fpecimen, S. 993,
had its fp. gr. 2,689, and at 148° melted intoa

reyifh white porcelain, which was glazed at the
? rface. Lefke calls this a flaty hornftone. Karften
a filiceous thiftus. Its fuﬁbthty, texture, and

grain, induce me to fufpect it contains grey ar-
gillite,

*

Siliceous Shiftus, penetrated with Mullen. Lefke
S. 1246.

Bluifh grey, its furface often ftained reddith
and yellowith brown.

Luftre, o; tranfparency, o..

Frature, fine fplintery, and uneven.

Hardnefs, 8; Sp.gr.2,739.

At 148° the fpccnmcn, Lefke S. 1246, mcltcd

into a yellowith black, and fomewhat porous por-
celain,

Ccs Siliceous
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Siliceous Shiftus, penetrated with Limeftone.
Pratitorm Porphyry of Kaiften, Lefke S. 1811,

Dark, fomewhat yellowith grey.

Lufire, o, except a very f§w particles; tranf-
parency, o.

Fralture, fplintery; the grain very fine and
clofe. :

Hardnefs, from g to 10; fp. gr. 2,578.

T hough Karften reckons it a fhiftofe porphyry,
I can perceive no traces of felfpar. The whiter
fpots are evidently nothing elfe than femi-tranfpa-
rent fplinters. -

Pitchftone, penetrated with Qpal. Lelke S. 293.

Pearl grey, fomewhat refembling porcelanite.

Luftre, filky, 2; tranfparency, 1.

«Seams penetrated with lumps of opal.

Hardnefs, 8. brittle. Sp. gr. 1,970.

Imbibes water flowly.

Heated, it decrepitates ftrongly, and then whi-
tens; at 148° 5 it remained a lpofe powder:

-

Granite, penetrated with Argillite. Lefke S. 1883.
Whitith and purplith grey.

Luftre, 1. Trantparency, o or o,§. .

Fracture, partly fplintery, and partly obfcurely
foliared.

Hardnefs, 8. very difficultly broken; fp. gr.
2,670, '

The mica and purplith atgillite are very per-

ceptibie.
FIRST




Diamond. 393

FIRST APPENDIX.

Diamond.

ITS colour is moft commonly pale grey,
which often paffes into the yellow, fometimes
citron yellow, {cldom rofy red, ftill more rarely

reen or blue, but very often pale brown, or co-
Fonrlcfs. . ‘ :

It occurs moft commonly in rounded grains,
feldomer in double quadrangular pyramids, or
flat double triangular pyramids, whofe edges
are convex, &c.

Its external luftre cafual, internal, 4. Its
tranfparency, 2.3.4.

Its fraGure foliated. Fragments, 4.

Its Hardnefs, 20. Its fpec. gravity from 3,44
10 3.5-

1t gives but 2 fingle refraction.

In a heat of 35° or 40°, it confumes and burns
like an in