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P RARER os Oe 
Should hardly have troubled the Reader 
with any Preface, had not the title page 

mentioned a Tranflation by Mr. Engeftrom, 
revifed and corrected by me; which neceflarily 
demands fome explanation, in Jjultice to us» 
both. It is as foilows: 

Mr. Engeftrom, a Swedifh gentleman of 
great merit and learning, particularly in the 
{cience of Mineralogy, amufed himielf with 
tranflating Mr. Cronttedt’s celebrated Sy/leim of 
Mineralogy. 

On Mr. Engeftrom’s return to Sweden, this 
tranflation became the property of Mettieurs 
Dilly, by whom I was employed to revife and 
correct it; as it could not be expected that Mr. 
Engeftrom, being a foreigner, was. capable of 
giving a correct tranflation in regard to Jan- 
guage, Or to a proper application of fcientifical 
names. 

I have therefore carefully corrected it in thofe 
particulars, and collated it with the German 
edition printed at Copenhagen in 1760; and 
the notes which occurred.to me I have marked 
with D. C. to diftinguith them from thofe of 
Mr. Engeftrom, marked E. 

a THE 
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\FLTS Effay was publithed in Swedifh in 
the year 1758, by the Author, who in 

the beginning chofe to be anonymous, for 
Renn he has given in his Preface; He could 
not, however, remain long concealed, but was 
foon difcovered to be the learned nobleman 
Axel Eredric Cronftedt. 1 now give a tranfla- 
tion of it, to comply with the defire of feve- 
ral of my friends here in England. I thall not 
atiompt to amufe the Publick in favour of this 
work, fince it {peaks fo well for itfelf, and 
has been almoft generaily adopted wherever 
known, 

The univerfal applaufe, and the favourable 
reception it met with in Sweden, made it foon 
known in Norway and Denmark. In the year 
$79 it was tranilated into German, and was 

equally 
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sequaliy approved in Germany; nor, indeed, 
-has it been unknown to the learned in England; 
for the ingenious and celebrated Dr. Lewis 
+has mentioned it with praite in the fecond part 
of his Philefophical Commerce of Arts lately 
publifhed, a 

As a foreigner I fhould make an excufe - 
for the tranflation, it not being fo elegant as it 
ought to be ; however, I flatter myfelf I thall 
not be too feverely ceniured on that account, 
fince it is a known truth, that originals always 
Jofe fomething of their beauty by being tran- 
{lated : I therefore think it better to prefer the 
true meaning of authors to the elegancy of 
ftile, particularly in fcientifical works; and I 
am in this refpect more able to give the Public 
fatisfaGtion, as Ihave had the happinefs to be 
a difciple of the author himéelf. 

That the mineralogical terms might be more 
‘generally underftood, I haveadded the Swedith 
and German names of the mineral bodies to 
their Englifh and Latin names; except when 
to avoid tautology I have fometimes left out the 
“German as nowife different from the Swedith 
names. New difcoveries being daily made in 
this fcience, I have alfo added fome notes of 
my own, concerning fuch things of which I 
am perfectly convinced, leaving feveral others 
to be further examined and tried. 

I was in hopes to have feen a fecond edi- 
tion of this excellent work improved and aug- 
mented by the author himfelf; he having, 

| ae ever 
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ever fince the firft publication of it, been con- 
{tantly employed in making further enquiries 
and difcoveries in this fcience: He had even 
aCiually made fome collections towards it, of 
which, however, the literary world is likely to 
be unfortunately deprived, as he lately died in 
the fortieth year of his age, before he had 
time to revife and put his new obfervations in 
due order, | 

THE 
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S former ages principally encouraged 
philological and antiquarian enquiries 3 

this prefent age, at leaft in Sweden, favours 
the ftudy of Natural Hiftory. | 

Such changes muft be afcribed to geniufes, 
who underftand how to make thofe iciences, 
which they have chofe for their principal ftudy, 
agreeable to the Public; and which Sciences, 
being in general ufeful to the whole com- 
munity, every individual thereof can reap 
fome advantage from it, and thereby gratify 
that feif-love implanted in the breaft of ail 
mankind in the purtuit of them. 

When the pride of a nation is flattered with 
the vain glory of being of great antiquity, the 
author of fuch an opinion is always favoured ; 
end every little circumftance conducive to fur- 
ther confirm it, is carefully recollected and noted. 
‘Linus when the fubjects of the creation are re# 

a 3 prefented 
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prefented to us ina manner which affifts our: 
meinory, and renders our conceptions of thems 
ealier, we aim at earneftly adopting the noble: 
improvement, and, in order to be the more- 
efteemed, we likewiie always confer praife on 
the author. 

As long as the author adheres to his fyftem,. 
and does not alter it, but only illuftrates it from: 

- time to time with fome additional obfervations, . 

we are not only well fatisfied with him, but: 
alfo often become his- faithful affiftants.. But if 
he, convinced of the impropriety of his method: 
from its very principles, rejects it, and prefents 
us with another new and entirely different ;. 
what will then be the refult ? Or what is likely 
to happen if this is attempted by a perfon who. 
is unknown, and not artful enough to feize on- 
the advantages of our paflions ? 

For my part, Iam apt to believe, that in- 
the former cafe, the prefent general tafte might’ 
be fomewhat leffened without any lofs to the 
{cience itfelf; becaufe among the great number 
that love Natural Hiftory, there are always. 
fome who embrace it when free from errors,. 
and others, who are only fond of new reafon= 

ings and coriclufions, merely becauie they are fo. 
Thetfe latter are even of fervice, and their 

party wiil certainiy increafe in length of time. 
From ‘hiy perfuafion I have ventured to- 

publith this Effay for treating Mineralogy in a 

fyftematical manner; a ftudy to which I have- 
-with fo much pleaiure applied myfelf. It is 

not done from the defire of novelty ; and er 
eis 
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lefs from contempt of thofe fyftems, which 
Swedifh gentlemen in particular, very deferved- 
ly, though chiefly on the fame principles, have 
heretofore generally purfued. 

I have thought proper to conceal my name *, 
to prevent any conftraint on my/lelf or others, 
and with a view to be at a greater liberty to 
amend the Syftem, whenever I fhall be con- 
vinced there is a neceffity for fo doing, either 
by my own experience, or by the obfervations 
of others: For I flatter myfelf that this work 
will not pafs unnoticed by men of letters ; and, 
as it is only an Ellay, it ought, according tu 
an éftablifhed law amonegft authors, to ‘be 
fheltered from too fevere cenfures. 

I wifh that the mineralifts themfelves would 
examine and compare all that has been hitherto 
done in this fcience ; they would then find the 
reafon which has induced me to deviate from 
the received fyftems, and to propofe another 
founded upon my own, as well as upon the 
difcoveries of others. But as this comparifon is 
not in the power of every one to make, I think 
it neceflary briefly to repeat here the changes 
which this fcience has undergone. 

The firft writers on Natural Hiftory found 
fo great a number of unknown bodies before 
them, that their curiofity and time would not 
allow them to do more than to defcribe them 
by their mere external appearances, and to col- 
leé& the names by which they were known to 
the natives of the countries where they were 

* Mr, Cronftedt-never put his name to this Efflay. D.C. 

a 44 found, 
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found. But as every country had a differen€ 
name for thefe bodies, they often gained more 
names than there were real fpecies, and even 
fometimes the very reverfe happened; this oc- 
cafioned a confufion, which in the beginning 
was exculable, but in length of time could not 
fail of being an obftacle to the progrefs of the 
fcience, and its application in common life. 

To remove and alter thefe inconveniences, 
they have in later and more enlightened times. 
endeavoured to fix proper names to the fubjects 
of the mineral kingdom, according to their ex- 
ternal marks, as in regard to Figure, Colour, 
and Hardnefs; but thefe characters afterwards 
having been found not fufficient, it was necef- 
fary to difcover others more folid by the refult 
of chemical experiments, which added to the 
former ones would make a complete fyftem, 

_ Hiarne and Bromeil were, as far as I know, 
the fir: who founded any mineral fyftem upon 
chemical principles. However, they were only 
the projectors of this manner of proceeding ; 
and to them we owe the three known divifions 
of the moft fimple mineral bodies ; viz. the Ca/- 

caret, Vitrefcentes, et Apyrt. ‘This fyftem was 
afterwards adopted by Dr. Linnzus, who, as a 
very fkilful perfon in the other two kingdoms 
of nature, ought not to have omitted the third 
when he pubhthed his Syftema Naturz. Browal, 

- bithop of Abo, a prelate of great learning, had 
an opportunity of altering and improving Lin= 
neus’s method in a manufcript, which Dr. 

Weallerius has fince made public in his Minera- 
Pee logy» 
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logy, with fome alterations of his own ; how- 
ever, the principai foundation remained the 
fame in all, or according to Bromell’s method, 
which he had publifhed in a fmall book, enti- 
tled Indications for the fearching for Minerals : 
Unt: Mr. Pott, a chemift by profeffion, and 
confequently inclined rather to believe the ef- 
fects ot his experiments, than the external ap- 
pearances alone, proceeded farther than was 
cuftomary before his time, in the aflaying of 
{tones by fire, and afierwards publithed his ac- 
quired knowledge by the title of Lithogeognefia. 
From this book the faid author received confi- 
derable honour, becaufe the true advantage of 
his refearches began to appear: Miners and 
other manufacturers were by it able to deter- 
mine the reafon of certain effects, which they 
before either did not obferve, or wilfully con- 
cealed, to avoid the cenfure of being ignorant, 
if they advanced fuch things as real truths, 
which, according to modern fyftems were re- 
garded as contradi€tory and abfurd. Mr. Wol- 
terfdorff, a difciple of Mr. Pott, then begun 
immediately to form an entire mineral fyftem, 
founded upon chemical experiments; but his 
mafter did not approve of it, fti!l infifting that 
materials were yet wanting for the purpofe ; 

and that every mineral body ought firft to be 
examined and tried with the fame care that he 
had tried and examined the moft fimple of 
them; to wit, the Earths and Stones. 

Such was, according to ihe idea I had of if, 
the ftate of Mineralogy, when I, touched by 

the 
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the difficulties which beginners laboured under, 
undertook to put my {cattered thoughts in 
this order. Naturalifts agreed with me, in 
thinking the barrier, which had a long while 
been defended with fuch ardour, was now 
beaten down, and that it was neceflary ano- 
ther fhould be erected in its ftead, as good as 
could be procured, until a perfect one might 
be in time difcovered. 

Such an enterprize it was thought would 
promote this defirable end, when on one 
fide I reflected upon the paffion which our 
learned have for difputing, and on the other 
part confidered the gracious reception which 
the Arts and Sciences have met with at this 
time, from thofe to whom the heavy burthen 
of governing human focieties is allotted. It is 
from their care we ate to expect the compleat 
tribunal where all difputes in this matter can 
be accurately decided, and all things be rendered 
truely ufeful; I mean the inftitution of a Labo- 
ratory; where the fight, grinding and polith- 
‘ing; where the air, liquid, and dry diflolvents 
and alfo fire in all its degrees, from the eleCtris » 
cal to that of the burning-glafs, may be em- 
ployed as means to obtain the knowledge ‘of 
thefe intricate and unknown bodies. 

‘To a fimilar circumftance, perhaps, thofe 
chemical experiments upon vegetables were 
owing, which were made many years ago in a 
certain kingdom; and though they did not 
anfwer at that time the intended purpofe, yet 
they may at fome future time be repeated with 

| advantage, 



advantage, when more knowledge in that matte¥ 
is obtained: But thus much we certainly know 
by experience, that the mineral kingdom is ex- 
tremely well adapted to be examined by thefe 
means, ‘The experiments made by, the inge- 
nious Mr. Homberg, with ‘Tichirnhaufen’s 

burning-glafs, may certainly be carried yet 
farther, whereby tome doubts may likewife be’ 
removed, which fill remain regarding fome of 
the effects ot his experiments. . Thus, we 
fhould be employed in obferving the pheno- 
mena and drawing conclufions from them, in- 
fiead of only fearching for the principles. of 
thofe effects, as naturalifts were formerly obliged: 
to do. : 

How fatisfied would every lover of fyftems. 
be, if by this means he could get materials 
properly prepared to compofe a better work, in. 
which he could introduce the few valuable 
things which are to be feund among the old 
ruins, and leave out all the vague expreffions, 
together with the diftinctions, that are of no 
confequence. 
When I had, for the above-mentioned pur- 

pofe, collected my own cbiervations, and thofe 
of others, I heard of two new books on the 
fame fubject; they were Mr. D Argenville’s 
Oryctology, and Mr. Jufti’s Mineralogy; for 
which reafon i laid my manuicript afide, un- 
til I had, by the peru/al of thote two works, 
convinced my.eli that thofe gentiemen had not 
prevented me from purfuing my plan; for, 
the former has, in my opinion, endeavoured to 

bring 
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bring us back to a tafte that was formerly it 
vogue; and which, though we do not defpife, 
yet we neglect. ‘The fecond feems to have hur- 
ried himfelf too much, mixing together fome 
irrefiftable truths, with a greater number of 
opinions, not yet demonftrated, or mere con- 
jectures ; which ts running on fafier with a theory 
than experiments will permit ; whereby nature, 
which is the chief point, will at the end be 
loft. sees 

Therefore, that no fondnefs for novelties, in 
confequence of thefe new works, or others of 
the like nature, which may hereafter be pub- 
lifhed, may again divert our attention from the 
only method of obtaining any knowledge of the 
Mineral Kingdom, which has with fo much 
pains at length been difcovered, and has al- 
ready been a little entered upon; I have, 
prompted either by felf-love, or a more gene- 
rous motive, publifhed this Efflay, even before 
I have had time and leifure to reduce it into a 
perfect fyftem: I do not pretend that it is a 
compleat one, by which we can with certainty 
divide mineral fubftances, and afterwards re- 
duce them into order. I have chiefly intended 
it as a bar or oppofition to thofe, who imagine 
it to be an eafy matter to invent a method in 
this fcience, and who, entirely taken up with 
the furface of things, think that the Mineral 
Kingdom may with the fame facility be reduced 
into claffes, genera, and fpecies, as animals and 

vegetables are ; they do not confider that in the 
two laft kingdoms of nature there are but fel- 

| dom, 
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dom, and never more than two different kinds 
found mixed together in one body ; whereas in 

the mineral kingdom it is very common, though 
it will neverthelefs always remain concealed 

from every one, however penetrating, who bas 

not empleycd himfelf in the compounding or de~ 
compounding fuck bodies, as far as the prefent 

knowledge of thefe matters will permit. 
So much may be faid in general concerning 

this Effay ; but now I ought more particularly 
to inform my readers of the motives why I have 

now and then deviated from the orders and dif- 

tinctions hitherto ufed. 
Earths and Stones are comprehended in one— 

clafs, becaufe 1. they confift of the fame prin- 
ciples; 2. they are by turns converted from one 
into the other, infomuch that an earth may 
in length of time become as hard as a ftone, 
and vice verfa: nor can the true difference be- 
tween a {tone and an earth be pofitively pointed © 
out by the degrees of hardnefs or foftnefs; for 
where is it that the common chalk finifhes, and 
the lime-ftone begins in the Englith ftrata? 
and how is a clay, whether in water or not, to 
be diftinguifhed from the foft and unduous 
foap-rock, or Sme@is. 

The divifion of earths into Vitrefcentes and 
| Apyri is here omitted, fince all of them are, in 
a due degree of heat, found equally apt, either 
per fe, or by means of fome natural or artificial 
mixture, to be reduced to glafs equally as well 
as thofe hitherto called Vitre/centes ; which are 
nearly the moft refractory in the fire, and ought 

to 
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to ‘be called Vitrefcentes cum alcali,if their name 
was to have any connection with their effects. 

Having now fo far overcome the former ig- 
morance, which was the foundation of the know- 
ledge for diftinguifhing the mineral bodies inte 
tran{parent or opaque, hard or foft, we prefer . 
the decifion of the fire, though we ftill labour 
under the misfortune of not being able to mea~ 
dure the degrees of fire with fufficient accu- 
sacy ; for which reafon we always mutt fuppofe 
a plus ultra in the experiments by fire. 

_ Sand in reality is nothing elfe than very fmall 
{tones ; therefore, if a feparate clafs were to be 
made of Sands, another clafs ought to be made, 
which fhould comprehend Gravel; a third, 
Loofe Stones; and a fourth, Mountains: This 
would be a multiplicatio entium preter neceffita- 
gem; a fault, which under thefe circumftances 
may eafily be committed, though not fo foon 
perceived. 

_ The Saxa mutt for the fame reafon be exclud- 
ed from any fyftem : Otherwife it would be the 
fame as if a botanift made a difference between 
the mifletoes, or fuch like vegetables, according 
to the different genera or fpecies of trees, plants, 
‘walls, or rails on which they grew. 

PetrefaGtions, or Mineralia larvata, confitt 

of fuch principles as ought to be defcribed in 
their proper places, without regard to their 
figure; for which reafon they cannot be enu- 

merated a fecond time. The principal reafon 
for collecting them, is to acquire a knowledge 
_of fuch bodies of the animal and ep eh or 

oms, 
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doms, as are not ufually found in their natural 
ftate, and in this refpect they belong properly 
to the ftudies of the Botanifts and Zoologitts, 
For a Mineralift is fatishied with a fingle fpeci- 

“men of each different fubftance that has taken 

the fhape of a vegetable or animal body, and 

this only to illuftrate the hiftory of their ge- 
neration; he leaves it to others to decide if 

corals are vegetables, or the habitations of 
worms; and thus receives them very uncon- 
cernedly, after they have been mouldered to a 
chalk, changed into a fpar, or into any other 
ftony matter. Neverthelefs, I have in the 
Appendix propofed a method for ranging the 
Saxaand Petrefacia in regard to the ceconomical 
ufes that may be expected from them. 

Slate fignifies or denotes the form alone, and 
not its kind or qualities; however, it regards _ 
only its fituation in the rock, and not the tex- 
ture of its particles ; which latter I have always 
endeavoured to take notice of, fince fome dif- 
ference in the effects frequently depends on it, 
And, as nothing is great or {mall but by com- 
parifon, it is difficult ftrictly to determine in 
what degree of thicknefs or thinnefs a ftone 
begins to deferve the name of a flate. Never- 
thelefs, I would have prevailed on myfelf to 
adopt this general name, if the breaking in 
thin plates had been the property only of 
any particular kind of ftone, but it is by no 
means the cafe; becaufe there is found in the 
province of Jemteland, in Sweden, a pure 
quartz, limeftone, (both folid and fcaly) indu- 

- Fated 
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ft. eern Fy 

rated boles, alum ores, and a great. number of: 

Into leaves as thin as pafteboard: And there- 
fore I make no doubt but all kinds of {tones 
may be found of fuch a figure in fome parts of 
the world. |. What confufion would it not occa- 
fion if all thefe different kinds were included 
under one genus? And are there not folid 
ftones found confifting of the fame conftituent 
parts as the {lates, which are feparately contr 
dered in fyftems ? 

I could not range the ores according to the 
different kinds of rock in which they are found ; 
for inftance, the Goofe-dung filver ore, the Liver 
ere, and many more of fie fame find! fince 
obfervations upon the matrices of ores belongs 
to another branch of the Mineral Science, called 
Geographia fubterranea, or Cofmographia {pe-— 
cialis; in which likewife the cleits, fiffures, 
and veins or loads, that occur in every fort of 
rock, (in order to promote the circulation and 
fixation of the mineral vapours) are treated of. 
In that Science alfo the Petre Parafitice are 
pointed out, whofe number perhaps is not yet 
known; as likewife the glofly fiflures from 

which the Minere Speculares have obtained 
* their name. ‘And this is a branch of {ctence, 

which, in the hands of a fkilful mineralift, is 
likely to furnifh us with a perfect idea of the 
age of every fort of ftone, and alfo of their 
different gradations between the two accidents, 
to which ail created beings are fubject, Com- 
pofition and Deitruction, 

Since 
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Since it has not been ufual to confider the 
earths and ftones as the fame, in regard to the 
principles of which they confift, and only diffe- 
rent from one another by the greater or lefler 
hardnefs and coherency of their particles; | hope 
for excuie, in not. being able to profecute this 
Effay fo far as to point out a particular earth 
foreach kind of ftone. Perhaps alfo fome of 
the mineral bodies are already fo much harden- 
ed, that no earths of this kind are to be found ; 
or, perhaps, the little knowledge we have of 
them is owing to the neglect of not collecting 
earths with the fame earneftnefs as we do ftones 
and ores. If, therefore, all the earths which 
are ranged in certain modern fyftems, and 
there. diltinguifhed from one another, in regard 
to the difference of their colours and places 
where they are found, had fallen into the hands 
of Mr. Pott, and been tried by him in the fire, 
as he has tried the ftones, and been defcribed in 
his Lithogeognefia, it is very probable that we 
now fhould know thefe bodies better, and their 
number would certainly be lefs perplexing. 

The hints which are here given may, how- 
ever, tend to promote the intended point for 
the future; and then perhaps the earths will be 
found not to be quite of fo many different kinds 
as I have here been obliged to divide them into, 
for want of perfectly knowing their affinities and 
their feveral origins; becaufe we have {trong rea- 
fons to believe thatthe calcareous and arei'laceous 
earths are the two principal ones, of which all 

b | the 
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the reft are compounded, although this cannot 
yet be perfectly proved to a demonftration. 

The Lufi Nature are not feparately treated 
herein ; they may be found every where in the 
Effay, becaufe the rock cryftals do not appear 
to me lefs curious than the indurated marles ; 
and the kidney ore is often found of a more 
furprifing figure than the eagle-ftone. I can- 
not therefore find any reafon for forming a 
clafs of them, nor do I comprehend what 
others take to be a greater or lefs {port of nas 
ture in the mineral kingdom, | 

Figured {tones, or which contain the repre 
fentations of vegetables, animals, &c. occafion- 
ed by different veins or colours in the ftones, 
are in my opinion of {tll lefs confequence, and 
are alfo more difficult to range properly in 
claffes ; becauie people feldom, or rather never, 
agree in their fancies ; but what feems to res 
prefent an object to one, may make a different 
appearance in the imagination of another, 
whereby both confufion and difputes would 
arife about the bodies of fuch a claifs. Befides, 
a very {mall advantage, if any, can refult from 
fuch a clafs; fince all that the Almighty 
‘created has required equally his power, and is 
alfo equally worthy of our admiration : It gives 
rather rife to pedantry, whereby the attention 
is by degrees diverted from true knowledge to 

mere trifles, of which both ancient and mo- 
dern books are fad inftances; and if Mr. Du 
Fay had not impeded the evil by difcovering the 
method of improving the figures upon flints 

and 
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and agats, we might {till have feen whole col- 
JeGions full of them with fuch imaginary 
figures. 

’ Stones that are found in animals and fithes, 
are partly compounded of phlogifton, falts, and 
a {mall quantity of earth, and partly conlift of 
the fame matter with animal bones, and can 
therefore with as little reafon have a place in a 

- mineral fyftem as the ftones of fruits. Soot, 
tartar, yeaft, and things of fuch nature, have too 
great affinity to the vegetable kingdom, and 
are never to be met with under the furface of 
the earth; wherefore they may in Botany be 
confidered in the fame manner as regules, 
glafies, and flags are in Mineralogy. 

The hair-balls found in animals, and felt, 
differ from one another in that the former are 
worked together by means of the periftaltic 
motion in the bowels of the animals, and the 
latter by the art of the feltmonger. May not 
all thefe ftones ef animals therefore be ranked 
among the reliffa animalia ? 

By all this it is very evident, that my chief 
care has been to treat the mineral king- 
dom in fuch a manner, that thofe whofe 
principal ftudy it is, may avoid every thing un- 
necefiary and fuperfluous; and by a perfect 
knowledge of the fubjects be brought to con- 
fider how to employ them to the beft advan- 
tage ; whereby I hope that the pleafure of col- 
decting minerals will rather encreafe than be 
difcouraged. If fome objects are thrown out 
from mineral collections on account they do 

‘ b 2 not 
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not belong to them, other collections will be — 
gugmented; and thus every thing will be 
brought into a due order. If fome collectors 
fhouid not immediately be able to comprehend 
this Syfem or Claffification, it cannot much 
detriment the fcience; and it is likewife of very 

‘ttle confequence in proportion to the advan- 
tage that will accrue to the ftudy by this me- 
thod, the more it fhall be cultivated and 
improved. 

Ptolomy cannot be Speed to have known 
the value of every book he fent to his great li- 
brary in Alexandria, and he had doubtlefs:no 
time to clafs them himfelf according tothe con 
tents of the different books acquired; however, 
his love for collecting mut have continued during 
his lif: Moreover, the pelea t obtainable 
fiom it would have been wards difcovered, 
had it net been difported ; or, as formetimes 
happens, had not the colle@ion been fuppofed 
to gain fome additional value by bein made 
difficult of accefs to the learned. 

As foon as we are arrived to fuch a pitch, as 
by the examination of a mineral body to dif 

cover or know all its conftituent parts, and can 
affert with certainty that it can be no further 
decompounded by any method hitherto known ; 
then fach a body ought, according to the in- 
tention of this Effay y, to receive’ its fpecific 
name, and not before; for otherwife it will 
be vague and trivial. However, I have not 
affumed a confidence to do this even with fuch 
mineral asia that I in fome refpect can aver 

I p! retty 



I pretty well know, and which have not yet 
obtained any fixed name; asi think it propet . 
to wait that event, until this Effay has patied 
through that trial which I fincerely with it de- 
ferves to undergo, equally with others of the 
fame nature. Then only will be the proper 
time to fix the genera and {pecies, according 
to fuch charatters as fhall be found the moft 
natural. 

Meanwhile I flatter myfelf with fo much 
fuccefs, that ftudents, who intend to follow this 
propofed method, will not be fo eafily mif- 
taken in the fubjects of the mineral kingdom, 
as has happened with me and others in following 
former fyftems ; and J alfo hope to obtain fome 
protectors againft thofe who are fo poflefled with 
the figuromania, and fo addicted to the furface 
of things, that they are fhocked at the boldnefs 
of calling a Marble a Limeftone, and of placing 
the Porphyry among f? the Saxa. 
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EL@WXAR-FEHS as pears SE.G Tit. 
1. Calcareous —— ea Sy IV. 
A. Pure V. 

1. Loofe — V. 
2. Friable. Chalk eS VI. 
3. Indurated. Limeftone —— VIL, 

A. Solid VI. 

B. Granulated — VIll. 
C. Scaled : —— IX. 
D. Sparry. Calcareous fpars — Xi 
E. Criftallifed a mi. 
F. Stalactitical. Drop-ftones XII. 

B. United with the acid of vitriol. Gypfum XIII. 
1. Loofe. Gur XIV. 
2. Indurated, Plafter ftones XV, 

A. Solid XV, 

C. Fibrous 
D. Sparry. Selenites 
E. Criftallifed wit i XIX. 
FY Stalaéctitical ; se XX, 

C. United with the muriatie acid, bal XXI 
ammoniac 

B. Scaled he —, XVI, 

che tee. ee or inflam- g XXII. 

rears, phlogifton alone. ae XXIII. 

2. Sr pewion a the aes XXIV, 

ah ae with an mgiaceone rece IXXV, 

b 4 - 1. Loofe 
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tr. Loofe aS —- XXVI.. 
2. Semi-indurated ——. XXVIT. 
3. indurated XXVIII. 

F.. United with a metallic calx XXIX, 
ry. With iron. White iron ore ‘XXX, 
2. With copper XXXIV. 
3. With lead —_—- — XXXVII. 

2. Siliceous —_~ —— KL 
4.. The diamond 

1. Colourlefs — —= ALII. 
2. Red, or the ruby —— XLT. 

. B. ‘The fapphire —— —  XLIV. 
\ C. The topaz 

1. Yellow XLV. 
2. Yellowifh green. The Chryfolite XLVI. 
3. Blueith green. The Beryll XLVII. 

D.. The emerald XLVIII.. 
Ev Quartz. ° ——~ ed L. 

a. Pure 
A. Solid: 
B. Grained f ee tt LI. 
€. Sparry —— a Li, 
D. Crittallifed BtatEs eee iy: 

2. Impure quartz LI 
4A. Mixed with a black martial i 4 LUI. 
B. — with a red copper calx 

#., Flint LIV.. 
1. The opal 

A. ‘The fangenon 
B. The white opal t ae LV... 
C. The cat’s eye 

2. ‘The onyx ames ee LVI, 
3. Thechalcedony ——~ —— LVII.. 
4. The carnelian ——----— LVII. 
5. The fardonyx a LIX.. 
6, The agate eed LX. 
7." he common flint a LXI.. 
3. Chert eens LX 

G, Jafper. —-= ——  LXIv. 
Be Pure eee —- LXIV. 
2. Martial —~ LXV. 

#, Rhombic cua or felefpat —~ LXvi. 
RD the: 
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3. The garnet-kind —— -—~ LXVIIL. 
A. The garnet — et : 

i. Martial settee 
#4, The garnet-ftone vues EXT 
B. Criftallifed garnet ih ae 

©, Mixed with iron and tin women «= XX 
= with iron anddea LXXI. 

B. Shirl or cockle oe 

1. Mixed with iron CLxxIt 
A. Cockle, or fhirl ftone | 
B. Spary — noe LXXITI. 
C. Fibrous errant ere es LXXxIv. 

D. Criftallifed eechsial hints LXXVv. 

4. Argillaceous Ss LL LXXVII, 

A. Porcellane clay -———— 

1. Pure sUXX VII. 
A. Difiufible in water 

9. Mixed with “phlogifton, &c. 
A: Didi en water ‘hoes 
B. Indurated LXXX, 

1. Compac€-and foft. Frensh chalk LX XX, 
2. Solid and compa&. Soap rock LXXXI, 
3. Solid and of no vilible particles. 
The ferpentine ftene LXX Xi. 

3. Mixed with iron 
A. Diffufible in waterg LXXXIV. 

B. Indurated 2 
B. Lithemarga 

1. Of coarfe particles | 7 

2. Of fine particles. The terra ; LXXXV. 
lemnia 

C. Beles. Balus 

1. Loofeand friable f o——- =LXXXVI. 

2. indurated 2 LYYXvIt 

A. Of no vifible particles §§ 
B. Scaly. The hornblende ——LKKXVIIL, 

ee to ——  LXXXIX. 
£. Common clay 

1. Diffufible in water , : 

A. Pure [mer 

£. Mixed with time, Marle 

2. Indus 
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2. Indurated 

A. Pure ; 

B. Mixed with phlogifton and XCI, 
the vitriolic acid. lum flate 

C. Mixed with lime 
5. Micaceous — — XCIII, 

A, Pure mica, or glift 
x. Of large fcales or flakes 
2. Of fmall fcales or flakes —- XClY. 
3. Chaffy 
4. Crumpled or twifted 

B. Martial mica, or glift F 
1. Of large flakes 
2. Of fmall flakes 
3. Crumpled or contorted oo re 
4. Chaffy : 
5. Criftallifed 

@. Fluores — 9 — -—— +9 XCVII. 
A. Indurated en a t tae XCVIII. 

2. Sparry —— ae —— XCIX. 
3. Criftallifed -—— —— —— C. 

9. The Afbeftus kind — —— Cll. 
A, Of foft and thin fibres 

1. Of parallel fibres. Corzum mon- CITT. 
tanum 

2. Of twifted fibres. Suber montanum CV. 
B. Of fine and flexible fibres. A/be/ti 

x. Of parallel fibres ¢ 
2. Of abrupt or broken fibres 

8. Zeolites a ——— —~ CVIII. 
4A. Pure 

1. Solid t meme Cx 
2. Sparry —_ —— ———_—s«-—d C*X.«z 
3. Criftallifed CXI. 

£, Mixed with iron and filver. ‘The /apis 
lazuli we CIX. 

g. The Manganefe kind —+- -—~ -~— CXIII. 
A. Loofe and friable ———_ — —. —— CXIV. 
B. Indurated 2 | CXV. 

1. Pure 
2. Mixed with iron CXVI. 
3. =— with iron and tin, or Wolfram CXVII. 

Il, SALTS 

emerwe ss oe 

SS 
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Il. SALTS —— —— ———— —— CXIX. 
Sinead: nt |, CHE 

A. Acid of vitriol ee aaa CxXxXit 

2. Mixed or faturated CXXII. 
4, With metals. Vitriol 
B. With earths, Plafter-ftone and 

alum CXXIV. 
C. With phlogifton. Sulphur, or 

brimftone CXXV. 

D. With alcaline falts. Neutrals CXXVI. 
B. ae of common falt CXXVIL 

xr. Pure 
2, Mixed or faturated 

A. With earths CXXVIIL. 
B. With alcaline falts CXXIX, 
C. With phlogiiton. Amber CXXXTTI. 
D. With metals CXXXIV. 

2. Alcaline mineral faltts —— 2— CXXXV. 
A. Fixt . 

Te co _ common falt 2 CXXXVI. 

B. Mixed 
1. With earths i CXXXVII. 
2. With mineral acids CXXXVIII. 

2. Borax CASCUL: 
B. Volatile CL. 

1. Mixed with the muriatic acid. Sal 
ammoniac CXLI. 

- with earths — CXL. 
Il]. MINERAL INFLAMMABLES —CXLIV. 

A. Ambergrife —— aa CXLYV, 
B. Amber — — — CXLVI., 
C. Rock-oil a a CXLVIL. 

1, Liguid PR piaihika t a CXLVII. 
B. Rock-oil CXLVITI. 

z. Thick and like pitch. AZaltha CXLIX,. 
3. Hardened Afphaltum CL, 

D. Sulphur or brimftone _—— CLI, 
1. Native fulphur. —_- Ci, 
2. Sulphur that has diffolved re) 

iron. f CLI. 
Pyrites 

B, Sulphur 
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B. Sulphur that has diflolved iron and 
tin. Black lead. CLIV: 

ee iron with 
other metals CLY, 

nk other metals CLVI. 
E. Mineral phlogifton united with earths 

y. With a calcareous earth f CLVII- 
2. With an argillaceous earth 

4, With a {mall quantity of coal i CLVITE. 
B. With a greater quantity CLIX, 
C. In very oreat quantity — CLX. 

Ff, Mineral phlogifton mixed with metallic} 
earth 

1. With copper 
2. With iron + CLXI. 

A, Faxt 
B. Volatile y 

TV. METALS cerca asa CLXIII. 

ga, Metads 

A, Gold t nnn ae CLXIV. 

zy. Nativegold mm - —— CLXKV. 
2. Mineralifed 

A. With fulphur 
1. By means of iron CLXVI. 
2.— quickfilyer 
3.— zinc,tin,and filver 

B. Silver —— CLXVII. 
1. Native ——- -. (CLXVITI. 
2. Mineralifed 

A. With fulphur alone. cist CLXIX. 
fiver ore 

B. With fulphur and arfenic. Red 
fir lver ore ¢ CLXX 

1. Grey 
2. Red 

C. With fulphurated arfenic and 
copper. White filver ore — CLXXI. 

re D. With fulphurated arfenic and 
iron. White filver ore — CLUXXII, 

£. With fulphurated antimony. 
Liver and plumofe filuer ore CLUXXII, 

¥. With fulphur, copper, and 
-antimony ene CLXXIV. 

G. Witk 



c ON TE NT 4. oe 

SECT, 
G: With fulphur and zine CLXXV. 
H, With tulphur and lead. } 

Potter’s lead ore 
I. With fulphur and anti- CLXXVI. 

mony ; 
K. With fulphur and iron J 
£. With the acid of commen falt. 

Florn filver Ores SCLXXVII. 
C. Platina del pinto ——- CLXXIxX. 
D. Tin ™ CLXXX, 

1. In form of calx 1s 
A. indurated. ua 

1. Mixed with the calx of \ CLXXXI. 
arfenic ~ 

a. Solid. Tin-ffone 
b. Criftallifed. Tin grains 

2, Mixed with the daly of. 
iron 

§- Mizell with manganefe, 5a, XXX. 
Voljram S 

2. Mineralifed by fulphur with 
icon. Black dead 

E. Lead. ea? CLXEXIV, 
1. In form of. calx 

aati Coun 
. Friable. Lead ochre 

2. Indurated. Lead /par. 
&.Mixed 

1. With calx of arfenic CLXXXVT. 
2. With a calcareous earth 

2. Mineralifed 

A. With fulphur. Potter’ 7 CLXXXVIt: 
lead ore ) 

B. With fulphurated filver CLXXXVIII. 
C. With fulphuratediron and | 

filver CLKXXIX. 
D. With fulphurated filver and 

antimony. Antimoniated 
lead ore See CAL? 

F. Copper — sake CXCIR 
ie Wative re CXCIEL. 

2. In form of calx 
4, Pure I CXClV. 

4. Friable. Copper ochres 
2. Indu. 
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2. Indurated CXCV. 
B. Mixed 

1. Friable € — CxXCVI. 
2. Indurated 

. Mineralifed 
A. ee fulphur. Grey enter g CXCVII. 

B. With fulphurated iron. A4ar- 
cafitical copper ore CXCVITI. 

C. With fulphur, arfenic, and iron CXCIX, 
D. Diflolved by the vitriolic acid, t 

CC. Vitriol of copper . 
E. Mineralifed with phlogifton 

fs Sa} — COL 
x. In form of calx | 
A Pure { CCII, 

1. Friable. Martial ores 
1. Powdery omnes CCIT. 
2. Concreted. Bog ore 

9. Indurated hzmatites CCIIL. 
1. Of aniron colour 
2. Blackifh brown —— ~—— CCIV. 
3. Red — CCV. 

_ 4. Yellow —_——- CCVI, 
B. Mixed with heterogeneous fub-5 

{tances 
1. Witha calcareous earth. | 

White iron ore, or Spathofe 
iron ore 

2, —— a filiceous earth. Red | 
chalk t CCYVII 

3. Garnet earth. Garnet and 
4 Perl 
4. —— an argillaceous earth. 

“OP Bole 
5. ——-a mjcaceous earth. AZia | 
6, —— Afbeftos 
VE Manganefe J 
8,—— an aicali and phio- 

gifton I CCVIIE. 
1. Blue martial ochre 

9. With an unknown earth. Tervas CCIX, 
another unknown earth CCX, 

2. Mineralifed, 
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2. Mineralifed 

A, With fulphur alone 
1. Saturated. Marcafite pyrites \ CCRT 
2. With very little fulphur = | 

1. Magnetic 
2. Non-magnetic = 

B, With arfenic. Adi/pickel, or 7 
plate mundic 

&. —— Sulphurated arfenic. 
Zarnich and Sandarach 

D: the vitriolic acid. Cop- | CCXIV, 

J 

CCXI. 

peras 
E. Phlogifton 
#, —— other fulphurated and 

arfenicated. metals 
2. SEMI-MeraLs 

4. Quickfilver f as Ws anal i 
Be Pe ative. th mete eee hy COXVIT, 
2. Mineralifed 

A, With fulphur, Cinnabar } 
1. Friable | 

r 
2. Indurated 

1. Granulated 
2. Radiated 
3. Scaled | 

CCXVIII. 

4. Criftallifed : J 
8, With fulphur and gold ——- CCXVI, 
C. fulphur and copper ——- CCXIX. 

£. Bifmuth —— CCXXI. 
4. Native —— ———~ CCXXII, 
2. In form of calx — —— CCXXIIl. 
3. Mineralifed : 

A. With fulphur ¢ CCXXIV. 
&. With fulphurated iron COXKY, 

¢. Zink or fpeltre . —~— — CCXXVIL. 
1. In form of ca]x 7 

A. Pure 
1. Indurated 
Mixed rCCXXVIII 

1. With amartial ochre 
7 bole 
3, -—— lead and iron ochreJ 

2. Mineralifed 

——_— 
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2. Mineralifed 
4. With fulphurated iron t CCXXIX. 

1. Ina metallic form. Zink ore 
2. In form of calx. Mock-lad 

or blende = CCXXX, 
DD. Antimony ——— — CCXX XI. 

1. Native creamer meme OOK MITT, 
2. Mineralifed 

A. With fulphur d 
1. With coarfe fibres 
2. With fine fibres pe Cas 
3. Granulated 
4. Criftallifed av 

B. With fulphur and arfenic. Red 
antimony ore — > CCX Ae. 

C. With fulphurated filver. J 
Plumofe filver ore | 

D, —~— fulphurated filver, 7CCXXXVI. 
copper, and arfenic 

E. fulphurated lead 
E. Arfenic eu 1! CCXXXVHE 

x, Native. The Scherbencobolt 
A. Solid and Jaminated 
#F Sealed ¢ CCXXXIX, 

C. Friable and porous 
2, In form of calx 2 

Ae Pure | : 
1. Loofe 9 COAL, 
2. Indurated ~ 

B. Mixed with fulphur. Orpzment 
1. Hardened ; CCEREA. 

1. Yellow or native arfenic 
2. Red or fandarach 

C. Mixed with the calx of tin in 
tin grains CELXXXI. 

D. With fulphur and filver in the 
red. filver. ore —-—2- CLs 

£. With the calx of lead in lead J 
fpar eae SUES Oh. @. 8. 6'S 

F, the calx of cobalt, in 
the efflorefcence or Rowers o 

pamm sesh ce: f CCXLVIIL. 
| 3. Mineralifed 



etG* Na EN OP ee Xxxit 

| SECT 

. Mineralifed fnoees 
A. With fulphur andiron. | 

The Arfenical pyrites r CCXLITl, 

B, With iron. The 44%; iffpickel \ J 
or plate mundic 

C. With cobalt,in moft of the 
cobalt ores CCXLIV,! 

D. With filver 
E£, With copper —— CCXLIV. 
F, With antimony 

F. Cobalt —— — CEOXEVI. 

1. In formof calx 
A, With iron without arfenic 

1. Loofe or friable. Co- CCXLVIL. 
balt achre 

2. Indurated. Schlacken, or / 
flaglike cobalt 3 

B. With the calx of arfenic. ; 
Cobalt blood oil 

1. Loofe or friable. Eff “a. | 
refcence of cobalt r CCXLVIII, 

2. Indurated and criftal- 
lifed. Flowers of | 
balt, and cobalt bload 

2. Mineralifed 4 
A. With arfenic and iron in 

a metallic form | 
xy. Granulated > CUKLEX. 
2. Fine grained 
3. Coarfe grained 
4. Criftallifed i 

B. With fulphurated iron 
5. Criflaliived CCL. 

C. With fulphur, arfenic, and iron 
1. Coarfe grained CCLI, 
2. Criftallifed 

D. With fulphurated and arfenicated 
iron and nickel CELI: 

G. Nickel CCLIV. 
1. In form of calx. Nickel ochre CCL ve 

S ndccmtenmeeenl 

C 2, Mineralifed 
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2. Mineralifed 

4. With fulphurated and arfeni- ? 
cated iron and cobalt 

1. Of a flagey texture » CCLVI, 
2. Fine grained 
3. Scaly 

B With the acid of vitriol. Vreriol 
of nickel —— =— CCL IL, 

APP E. SL Dale. CCLIX, 

1, SAXA PETRAE. ——e,, a 
A, Compound faxa 

ti Ophites i Riis a CCLXI. 
2. Stellften an oe  )~=CCLXII. 
3. Norrka — — CCLXIII. 
4. Whetftone — 1 — CCLXIV. 
5. Telgften -—— -—— —— CCLXV, 
6. Porphyry —— —— CCLXVI. 
7. Trapp . owe COL RVIT. 
8. Carpolithus, or fruit rocks ——- CCLXVIII. 
g. Gronften — CCL 
10. Granite —-  ——— CCLXX. 

B. Conglutinated Saxa 

* I. 

20 

3. 

Breccia CCL. 
A. Calcareous brecciz 
B. Jafpry breccize CCLXXII. 
C. Flinty brecciz. Plum-pudding- : 

/tone CCEX AIL. 
D. Quartzofe breccie ———- CCLXXIV. 
£, Saxeous brecciz —— CCLXXV_ 
Sand-ftones, or free /lone J 

A. Cemented with clay 
BR. with lime 
C. with an unknown > CCLXXVI., 

cement 

with ruft or ochre Ds; 
of iron 

Sand ores | 
A. Made up of larger RIE CCLXXVI. 

B. Of fmaller fragments CCLXXVIII. 

I], PETREFACTIONS ————— CCLXXX. 
fA. Earthy 
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A, Earthy changes : ) 
1, Calcareous changes 

A. Loofe or Grable ¢ CCLXXXI. 

B. Indurated 
z. Siliceous changes 

A. Indurated f CCLXXXII. 
3. Argillaceous changes 
Wie or friable t am CCLXXXIII, 
if Indurated 

B. Saline changes : } CCLXXXIV. 
1. By the vitriol of iron 

C. er changes t - CCLXXXV. 

2. By rock-oil —— — CCLXXXVI. 
3. By marcafite —— —— CCLXXXVII. 

D. Metallic changes i CCLXXXVIII. 
1. By filver 
2. — copper — a  — CCLXXXIX. 
3, — iron —  CCXCI, 

E. Extraneous bodies in a ftate 
of deftruction ¢ CCXCIII. 

r, Animal mould 
2. Vegetable mould 

Ill. NATURAL SLAGS ———= CCXCIV. 
A, The Iceland agate —  CCXCV. 
B. The Rhenifh millftone CCECVI. 
C. The pumice-ftone —— CCXCVIE, 
D. Pearl flag eee CCXCVIII, 
E, Slag fand and afhes ~——- —— CCXCIX, 

Defcription and Ufe of a Mineralogical Pocket Labora~ 
tory, * Page 273. 

Alphabetical Table of different Minerals; with the 
Swedifh and German Names, Pp. 319. 

ERRATA. 
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Page 18, line 25, read, Of pyramidal, &c. 
—— 26, 3, for Drufez, read Drufe. 

2.7 Antepenultimate line for Gypfea, read Gypfae 
—— 28, - 32, read calcareous earth, &c. 
me 58, ———~ 31, for Sed. I. read Sed. L. 
—— 67, —— 12, for Sardea, read Sarda. 
——106, —— 21, for Smelling, read Smelting. 
——=224, 4, read, Of the others, &c. 
In Sig. T, for p. 173-~188, read 273—288. 
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OF THE 

MINERAL KINGDOM, 

, 

SECTION I. 

HK po ALE Mineral Kingdom contains all 
* #& thofe bodies which have been formed 

* under the furface of our earth, whe- 
=. .) ther at the firft creation, or any other 

ROR time fince that period; hoe selioh 
are {till daily produced from their original or pri- 
mary principles, being deftitute of feed, life, or 
any circulation of fiuids *, 

Wicks 

* The limits between the three acknowledged kingdoms 
of Nature are almoft impoffible to be afcertained ; whence 
arifes the difficulty of giving any true definition of them: 
and indeed it may be queftioned, whether any fuch definition 
can take place, when we become fo far advanced in know- 
ledge, as to fee clearly the dependence and connexion of all 
natural bodies into one regular Chain or Syitem. i 

However, at prefent, it is neceflary that the feveral parts 
of Natural Hiftory fhould be treated of feparately ; and as the 

B whole 
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Thefe words, circulation of fluids, are to be 
-confidered as a confequence of what is before fup- 
pofed, viz. that the mineral bodies are formed un- 
der the furface of our earth: and by this particular 
they are diftineuifhed from the fubjects of the 
vegetable kingdom; with which, however, they 
have fome refemblance, fome foffils being ftill 
produced nearly in the fame manner, at leaft ac- 
cording to our imagination. ‘The clefts, fiffures, 
and countries *, in the rocks, and in the ftrata 
of the earth, may be looked upon as anfwering to 
the tubes in vegetables, and the water as the fluid 
common to them both. Fire, of whofe nature 
we {till know fo little, and which we can hardly 
determine, whether it belongs to the earth any far- 
ther than it exifts, and even mutt exift, within a 
folar fyftem, may, perhaps, be an auxihary equal- 
ly neceffary to all the three kingdoms of nature. 

On the other hand, we know with a kind of 
certainty, that if the mineral kingdom is allowed 
to have exifted before the other two, and to have 
furnifhed them with materials for their exiftence, 
itis at the fame time deprived of thofe wonder- 
ful and incomprehenfible qualities of life and ve- 
getation, the properties of the animal and vege- 
table kingdoms. 

The defcriptions of minerals cannot be extend- 
ed farther, in a Treatife of Mineralogy, than to 

whole extent of this knowledge can hardly be expected from 
one. man, it may perhaps be executed to more advantage 

by different perfons : in the mean time, we muft be content 

with definitions, if they give tolerable ideas of the fubftances 
defcribed, though they fhould not perfeétly coincide with the 
firi&t rules of logicians. This being premifed, I fhall endea- 

vour in the Text to give fome explanation of my own Effay. 

* Countries, an Englith mine-term for the fides or inclo- 
fares of a vein or load of ore, e g, the country of the load is 
lime-ftone, killas, &c. &c. D,-C. 
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the condition in which they are now found will 
permit; for, with regard to fuch bodiesas are im- 
poffible to be analyfed or totally decompounded, 
no account needs to be given of the principia or 
primary atoms, which have concurred to their 
formation ; fince it may with confidence be af- 
ferted, that the Creator made only one kind of 
matter, from which every thing we meet with in 
this world has been produced. 

Minerals have been defined as bodies that grow 
by external ageregation of particles ; but this defi- 
nition, on reflection, will hardly be found fufficient 
and adequate ; becaufe the circles produced by the 
‘annual ftagnation of the fap in the wood of a tree, 
and the coats or crufts of a ftala¢tites, are effects 
nearly refembling one another.. Should it be faid 
that the particles on which the yearly growth of a 
tree depends, are not carried by the water, and 
merely depofited between the bark and the parts of 
the preceding year now become folid, but that they 
are juices fecreted from the interior parts thro’ the 
pores of the tree; I could likewife fhow inftances 
in the mineral kingdom, that feem plainly to in- 
-dicate fome proceis has happened fimilar to the 
formation of the callus in a fraétured bone; al- 
though this happens only at a certain age of the 
rock : and who knows whether this obfervation 
or procefs does not hold good alfo in the animal 
and vegetable kingdoms? But this ftill remains 
too great a problem in regard to the mineral 
kingdom, and we cannot therefore adopt the ex- 
prefs meaning of the “ circulation of any juices,” 
fince we have another refuge left, that is, /hrinking 
or contraciion, and expreffion or fqueezing, of which 
more will be faid hereafter. We take more no- 
tice perhaps of what happens in the animal and 
vegetable kingdoms, becaufe we are ourfelves 

B2 | fubject 
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fubject to the fame alterations, and we likewife 
outlive the greateft part of them, therefore we 
treat them with more eafe and conveniency ; 
whereas the changes which the mineral kingdom 
undergoes, are hidden to us, and require many 
centuries to compleat them. 

I cannot fuppoie the mineral bodies to be pro- 
duced by feeds, for want of proof; and I do not 
know why the metals fhould have any preference 
in that refpect. Native or virgin copper and 
filver are produced in the fame manner as) the 
ftalactites. ‘The water carries along with it the 
invifible particles of lime, copper, or filver, and 
depofits them upon other fubjects, either: by 
means of an attractive power in thefe, or by fome 
alteration in itfelf, occafioned by its motion. The 
precipitated particles are, at the beginning, very 
eafily feparated ; but in procefs of time they co- 
here very firmly, as 1s evidently feen in the na- 
tive precipitated or Ziment-copper *, which, after 
it has been fome time taken out of the water, is 
partly malleable. The figure which native gold 
and filver have in their rocks or beds, does not 
prove any more than do the metallic iron’s or cop- 
per’s accreting into a mofs-like form in the»poor 
or rich roafted ores or reguli at the furnaces; it 
gives us rather an idea, how thofe accidents hap- 
pen, merely by the fhrinking and the fudden cool- 
ing of their furfaces: and we can then alfo begin 
to conceive fomething of the reafon why cryftals 
are found in a pebble form, or in loofe nodules, as 
the petrified melons of Mount Carmel, and the Ita- 
lian iron ores, in form of balls, &c. without 
wanting to have recourfe to the fuppofition of a 

* Called Ziment-copper from its being firft noticed ina 
vitriolic water called ziment, at Herrengrond in Hungary. 
Di. 

melting 
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melting heat, if we only carefully obferve thofe 
marks, which, befides, plainly fhew their having. 
once been foft, or diffolved. 

That mineral bodies are ftill prepared in that 
large workfhop of Nature, the Earth, in the fame 
manner as thofe which are already full grown 
feem to indicate, is hardly to be pofitively afftrt- 
ed, fince we yet want fufficient obfervations and 
experiments thereon. 

I will, for inftance, mention the whole Flinty 
Clafs, of which we have not one obfervation, 
how they are generated. For if any one pre- 
tends to have hit upon the quartz cryftals* in 
the very inftant of their fhooting, it might be 
afked, Whether he only depended upon the fi- 
gure, or if he made fuch experiments thereon 
as might convince us, that no calcareous earth, 
either pure or difeuifed, was alfo at the fame 
time mixed therewith? To enumerate the many 
different ways of generation, which we have any 
reafon to fufpect, does not properly belong to this 
work ; befides, it would carry me too far from my 
fubject, and might alfo furpafs my capacity to 
explain. I will, however, by mentioning the fol- 
lowing opinions, try to.fpirit up perfons of more 
experience and leifure, willing to purfue thefe en- 
quiries. 

Precipitation from or by water, is already menti- 
oned, as well as a hint given about the formation 
of flints.. This laft does not fuppofe fuch a foft- 
nefs as that of clay when mollified with water, 
but a fliminefs, a gelatinous, or a mucilaginous 
matter, and conzequently a more radical folution, 

* The author vofes the term Quartz criftals for the true 
criftals; for all foreign authors call figured fpars alfo crif- 
tals; and diftinguith them hy the name of fpath or far crif- 
tan, D.C, 

B 3 if 
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if I may be allowed that expreffion; and this is 
again to be confidered as a different method. 

Another way, and which in our times is much 
favoured, is that of deftruction *, partly by very 
violent means, fuch as fubterranean fires, and 
partly by more mild ones, fuch as the weather- 
ine, wafting, or decompounding away; and by 
this way we have innumerable varieties, and 
new compofitions. ‘The vitriolic and muriatic 
acids do not lie dormant; and being once let 
loofe by the faid way of weathering or deftruc- 
tion, they do not ftop till they are faturated with 
fomething. Where thefe acids cannot penetrate 
by themfelves, they are forwarded by the water, 
which, according to the laws of nature, is almoft 
in a conftant motion: but the effects of thefe falts 
ought again carefully to be diftinguifhed from 
thofe of the water alone, becaufe this latter acts 
both as a menftruum, for inftance, upon the cal- 
careous earth, and at the fame time by its wis zn- 
ertiz, heavinefs and motion, wears off or abrades 
fome particles from folid bodies, carries them 
along, and depofits them in other places, where 
thefe particles often acquire a different pofition 
from what they had before. Are the Bog-ores 
produced of decayed mundics, although no vi- 
triolic matter is found in the waters or tracts 
around them? or, Are they to be reckoned a fe- 
diment of martial earth diffolved in water alone ? 
Would it be amifs to fuppofe, that a vegetable 
mould may of itfelf be changed into iron, fince 
it is found to yield from a grain to about half of 
its weight of the faid metal, as the experiments 

* The original has, “ Of deftruétion that a&ts privative,” 
which I have omitted, as it is quite unintelligible to me. 

D.C, 
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demonfirate made upon the turf-moors which 
are at the foot of the hills or high rocks in the pro- 
vinces of Dalarne, Jemtland, and Herjeadalen, 
in Sweden? or, that certain vapours have pre- 
dominated, and ftill fhew their power within cer- 
tain diftricts, where they attack, and fix them- 
felves to fuch matters as are moft agreeable to 
them; fo that trees, which have been buried in 
the earth, in fome of its fubverfions, have met 
with martial vapours in fome parts of Bohemia, 
the flint-producing principle of Loughneagh in 
Ireland, and at Adrianople; with the inflamma- 
ble fubftance in the ftrata of the coal-pits in Eng- 
land, and at Boferup in the province of Skone 1a 
Sweden ? or, that fhells muft, without the deftruc- 
tion of their calcareous principles, be changed in- 
to a calcareous {par, as at the Balfberg in Skone ; 
be filled with flint, as at Vernon in.France, and 
in Siberia; or be penetrated with marcafite, as at 
Andrarum in Skone; or with a green copper 
ore, as at Jarlfberg in Norway? Silver feems to 
predominate at Kongfbere in Norway, as the cop- 
per does in the north part of that kingdom: and 
the fame kind of ftone in which gold abounds 
at one place of the world, may contain none at 
all at another place; and other fuch examples oc- 
cur. 

I now leave this important fubjeét, that I may 
not difcover my farther want of knowledge there- 
in; but J take the liberty, at the fame time, to 
sive this advice to beginners, viz. not to con- 
clude, that one mineral body is produced by ano- 
ther, only becaufe they are fituated near one ano- 
ther, if it cannot at the fame time be demonftrat- 
ed by the analyfis, or by artificial mutation: nor 
to content himielf with making his obfervations 
only on collections of minerals, or on heaps of 

B 4 ores, 
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ores, but to profecute them to the very workfhop 
of Nature herfelf, where they may be made with 
more certainty, though in a narrow compafs; I 
mean, inthe very mines, quarries, and digeings, 
of the ftrata of the earth. For I myfelf have 
been aftonifhed to hear that the flint is faid to be 
produced by a calcareous fubftance, only becaufe 
it is found in the ftrata of chalk in England, and 
in the limeftone at Kinnekulle in the province of 
Weftergottland in Sweden : and I am farther of 
opinion, that a ftone, feparated from its bed, 
and thrown loofe on the furface of the earth, 
does not difcover more marks of increafe, than 
do bones difperfed in a churchyard, 

of oe Oe Pa & 

The bodies belonging to the mineral kingdom 
are divided into four different claffes : viz. 

1. Eartu, or thofe fubftances which are not 
ductile, are moftly indifioluble in water or 
oil, and preferve their conftitution in a ftrong 
-heat *. | 

_ 2. INFLAMMABLES, which can be diffolved in 
oils, but not in water, and are inflammable, 

3. SaLts: thefe diffolve in water, and give it 
--atafte ; and when the quantity of water 

required to keep them in diffolution is eva- 
porated, they concrete again into folid and 
aneular bodies. 

4. Merats are the heavielt of all bodies hi- 
therto known ; fome of which are malleable, 

| * The Author, by Earths, docs not mean (fridtly fpeak- 
ing) only Earths, but inciudes all the kincs of ftones or fof- 
fils not inflammable, faline, or metallic, D.C. 4 
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and fome can be decompounded; neverthe- 
leis, in a melting heat they can again be re-. 
covered, or brought to their former ftate, 
by adding to them the phlogifton they loft. 
during their decompofition *. | 

= OO RS 1S 

The FIRST CLASS. 

Eartus, Terre, are thofe mineral bodies, 
not ductile, for the moft part not diffoluble in 
water or oils, and that preferve their conftitution 
in a {trong heat. 

SACP. +1) FV. 

Thefe earths (Se&. III.) are hete arranged ac- 
cording to their conftituent parts, as far as hi- 
therto difcovered, and are divided into nine or- 
ders. 

* Here occurs the fame difficulty in regard to the defini- 
tions, as was before (Sect. I.) obferved, becaufe thefe enume- 
rated claffes are likewife blended one with another ; and there- 
fore fome exceptions muft be allowed in every one of them: 
for inftance, in the firft clafs, the calcareous earth js in fome 
mea{ure diffoluble in water, and pipe clay with fome others 
diminifh fomewhat in their bulk, when kept for a long time 
in acalcining heat. In the third clafs, the calx of arfenic 
has nearly the fame properties as falts; and there is no pof- 
fible definition of falt, that can exclude the arfenic, though, 
at the fame time, it is impoflible to arrange it elfewhere than 
among the femi-metals. In the fourth ciafs it is to be ob- 
ferved, that the metals and femi-metals, perfect or imperfect, 
have not the fame qualities common to them all; becaufe 
fome of them may be calcined, or deprived of their phlo- 
gitton, in the fame degree of fire, in which others are not in 
the leaft changed, unlefs particular artifices or procefies are 
mace ule of: fome of them alfo may be made malleable, 
when othess are by no means to be rendered fo. That the 

1 convex 
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The First OrpveErR. 

The Calcareous Kinds, Terre Calcaree. Thefe, 
when pure, and free from heterogeneous mat- 
ters, have the following qualities common to 
them all : 

1. That they become friable, when burnt in 
the fire, and afterwards fall into a white 
powder. | 

2. That their falling into powder is promoted, 
if, after being burnt, they are thrown into 
water, whereby a ftrong heat arifes, and a 
partial folution. 

3. They cannot be melted by themfelves, or 
per fe, into glafs in the ftrongeft fire. 

4. When burnt, they augment the caufticity 
of the lixivium of potafhes. 

g. They are diffolved in acids with effervef- 
cence, in the following manner : 

a. The acid of vitriol partly unites with 
them, and forms a precipitate, which is 
a gypfeous earth, and partly fhoots into 
felenitical cryftals with that which is kept 
diffolved, after a due evaporation. 

convex furface metals take after being melted, is a quality 
not particularly belonging to them, becaufe every thing that 
is perfectly fluid in the fire, and has no attraction to the vef- 
fel in which itis kept, or toany added matter, takes the fame 
figure ; as we find the borax, /al fu/ibile microco/micum, and 
others do, when melted upon a piece of charcoal : therefore, 
with regard to all that has been faid, it is hardly worth while 
to invent fuch definitions as fhall include feveral {pecies at 
‘once ; we ought rather to be content with perfe@ly knowing 
them feparately : however, as this is to be an Effay towards 
form ng a Syficm, I have endeavoured, in moft parts, to fol- 
low the ufual rules. 

| b. With 
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b. With the acid of common falt they make 
a fal ammoniacum fixum, which alfo 
partly precipitates itfelf, 

c. The acid of nitre .diffolves them perfeé- 

ly, and does not part with them again, 
unlefs fome alcaline falt is added. 

6. They melt eafily with borax into a glafs, 
which fuffers impreffions in a degree of heat 
below ignition. 

7. They likewife fufe into a glafs with fal fu- 
fibile microcofmicum with an eflervefcence *. 

8. They melt the readieft of all kinds of ftones, 
with the calces, into a corrofive glafs or 
flag. 

9. They have alfo fome power of reducing cer- 
tain metallic earths or calces; for inftance, 
thofe of lead and of bifmuth, and likewife, 
though in alefs degree, thofe of copper and 
of iron: thus | 

10. Do they, in this laft mentioned article 
(9.., as well as in other circumftances, re- 
femble a fixed alcaline falt; from whence 
alfo this whole kind is very often, and pro- 
perly, called alcaline earths. 

31. This whole order of earths is common to 
all the three kingdoms of nature; becaufe it 
is found in the bones and fhells of animals, 

‘ as well as in the afhes of burnt vegetables ; 
it muft, confequently, have exifted before _ 
any living or vegetable fubftance ; and is, no 
doubt, proportionable to its univerfal ufe, 
diftributed throughout the whole globe. 

* It is to be underftood, that this effervefcence is alfo made 
with the borax, as wellas with this fal fufibile microcofmicum ; 
and it is alfo to be obferved, that the glafles made with thefe 
falts are quite cglourlefs and tranfparent. 

7 SECT. 
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SECT;  V: 

The Calcareous Earth is found, 

I. Pure, 

1. In form of powder. Agaricus Mineralis, 
or Lac Lune. 
a. White, is found in moors and at the 

bottom of Jakes, at Reden in the province 
of Jemtland, at Timmerdala in Weftergott- 
land, and alfo in the provinces of Smo- 
land, Oftergotland, and ifland of Gott- 

_ land in Sweden *. | 
b. Red, is alfo found in Gottland. 
¢. Yellow, is found at Timmerdala, in Wef- 

tergottland +. : 

_ * The white mineral agaric, fo called from its finenefs and 
Nightnefs, like to the vegetable agaric, is found in fuch places, 
i. e. fwamp moors or peats in England and Scotland, as like- 
wife in the fiffures of the freeftone quarries of Oxfordfhire, 
Northamptonfhire, &c. but the red and yellow forts I never 
heard of in England. See Hift. Poff. noit. p. 82. N®. vil. 
Dit. | 

+ This kind of earth feems to be an impalpable powder 
of mouldered limeftones abraded and collefed by the waters, 
and is therefore common in the neighbourhoods where lime- 
ftones are found ; and if the ftone is at fome diftance, which 
is fometimes the cafe, ftill nothing contradictory appears in 
this opinion of the origin of this fpecies ; fince in that cafe 
it has only been carried farther by the greater rapidity of 
a flronger current of water. When this earth is found in 
the clefts of rocks, it receives more pompous names; fuch 
as Gur, Lac Lune, &c. &c. It burns readily into lime, if 
it is previoufly amped, that it may better cohere : it 1s then, 
or in its native ftate, ufed for white-wafhing, but eafily rubs 
off by the leaft touch. At certain places in the province of 
Smoland in Sweden, there is found in the moors a white earth, 
which, by its external appearance, refembles the {pecies here 
defcribed ; but it doesnot fhew any marks of effervefcence with 
acids, nor does it burn intolime. It were to be wifhed, that 
thefe who have an opportunity of getting any quantity of 
this latter earth, would undertake to examine it better. 

Sh Oe 
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SEC Ba¥i. 

If. Friable and Compact, Jolida. friabilis *. 
Chalk, Creta. 7 “a 8S 

a. White, Creta alba, is found in England, 
France, and in the province of Skone in Swe- 
den, in which laft place it is only found adhe- 
rent to flint. In the two firft kingdoms there 
are large ftrata of this fubftance, in which 
fiint is imbedded. This feems to indicate, that 
-the loofe flints, or thofe difperfed on the fur- 
face of the earth, have been by fome caufes 

©. . carried from their native beds; but, as yet, 
i noone can-prove, that chalk and flint are of 

* the fame conitituent parts. 
Chalk is, however, a vague name, alfo 

applied to other earths; whence we hear of 
chalks of various colours: but I do not 
know of any which are of a calcareous na- 
ture, except this only kind here defcribed, 
and of which there are no other varieties, 
otherwife than in regard to the loofenefs of 
the texture, or the finenefs of the particles. 

SECT Vi; 

Ill. Indurated, or Hard, Terra calcarea indu- 
rata. Limeftone, Lapis calcareus. 

A. Solid, of no vifible particles, or not granu- 
lated, particuls impalpabilibus. | 

This kind varies in regard to hardnefs and co- 
lour, for inftance, 

a. White, from Hull in England. * 

* Solida friabilis feems contradiftory and inexplicable ; 
however, I hail ftriétly adhere to the Author’s definitions, 
though never fo faulty, as [ only tranflate the work. D.C. 

6. Whitifh 
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b, Whitith Yellow, is dug at Balfberg iti 
Skone in Sweden, and in the Venetian 
territories. . 

c. Flefh-coloured, found in loofe maffes in 
the cornfields in the province of Upland 
in Sweden. 

d. Reddifh-brown, found in the ifland of 
Oeland, the province of Jemtland, at Rett- 
wick in the province of Dalarne; and 
at Kimnekulle in the province of Wefter- 
eottland in Sweden. 

e. Grey, at the fame places. 
f. Variegated with many colours, found in 

Italy, at Blankenburg, and many other 
places, and is particularly called Marble *. 

* Though it may difpleafe many, yet I muft own, I can- 
not find any characters whereby a marble is to be diftinguith- 
-ed from a limeftone; and I infift upon it, that nothing but 
the colours and the texture of the particles diftinguifh the 
‘kinds of limeftone. But as Nature has eftablifhed no rank by 
‘colours, and has made every folid limeftone equally capable 
of a polifh, before they are fpoiled by decaying or decompof- 
ing; it is, therefore, out of this {pecies of folid limeftone, that 
fuch as firike the fancy moft, ought to be chofen for orna- 
ments, under the name of Marble. 

It belongs to the fubterranean geographers to examine, if 
this folid limeftone 1s ever found otherwife than in ftrata, and 
without being mixed with any heterogeneous bodies, that 
likewife have been changed into a calcareous fubftance. 
Here, in the northern parts of the world, it is only found in 
fuch a manner as fhews it was formed in ftrata, by water’s 
taking up and carrying its particles, and afterwards depofit- 
ing them in form of a fediment, juft as a flime or mud 
(which is the fineft particles of pounded rocks) gathers to- 
ether at the ftamping mills ; and as they are thus formed in 

the water, there always are heterogeneous parts along with 
them. ‘Thefe heterogeneous fubftances are, however, in too 
{mall a quantity, to be capable of having changed the whole 
-mafs into a calcareous fubftance (as fome pretend); not to 
mention thofe circumflances, which, in other refpects, make 

fach an opinion very improbable. 
g. Black, 
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g. Black, in the province of Jemtland in 

Sweden, and in Flanders. See Sect. xxiii. 
infra. | 

SE C/T... VIE 

B. Grained or granulated limeftone, Lapis 
calcareus particulis granulatis. 

1, Coarfe grained and of a loofe texture. This 
is called Salt-flag in Swedifh, from its re- 
femblance to lumps of falt ; and is found in 
the filver mines at Salberg, in the province 
of Weftmanland in Sweden. 
a. Reddifh yellow. " ) 

‘6. White. Both thefe varieties are found in 
the Salberg mines. 

The grained flux fpar is alfo fometimes call- 
ed Salt- Slag. 

2. Fine grained. 

a. White, found at Salberg. 
6. Semi-tranfparent, from Solfatam in Italy, 

in which native brimftone is found. 

3, Very fine grained. This is the common 
limettone at Salberg. 

a. White and green, from the mine at Sal- 
berg, called Storgrufsan. 

b. White and black, from the mine at Sal- 
berg, called Herr Stans Bottn * 

SHO PTy EX 

C. Scaly limeftone, Lapis calcareus particulis 
fquamofis five [patefis. 

* This {pecies has often as beautiful colours as thofe com- 
monly called marbles ; but the texture and coherency of its 
particles will not admit of a good paovith. : 

. x. With 
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1. With coarfe or large fcales. 

a. White, found at Garpenberg, a copper 
mine in the province of Dalarne in Swe- 
den. 

It is likewife found at Tunaberg, a copper 
mine in the province .of Sodermanland ; 
but with thefe different qualities, that it 
Jofes ina calcining heat forty per. cent. 
of its weight; and, expofed to the air, 
gets a brownith efflorefcence, a fign that 
jt contains fome iron, and is a medium 
between a limeftone and the white iron 
ore called Stablfteine; nor does it ex- 
cite any effervefcence with acids in its 
chide maser" sh 

6, Reddith yellow, from Finland. 

2. With {mall {cales. 

a. White, from the parifh of Tuna in Da- 
larne, in the marble quarries at Kolmor- 
den in the province of Oftergotland, the 

parifh of Lillkyrke in the province of Ne- 
rike, and at Rimito and Pargas in Fin- 

land. 

3. Fine glittering or fparkling. 

a. White, from Carrara in Italy, and Par- 
eas in Finland. 

b. Of many colours. This variety makes out 

a great number of the foreign marbles *. 

_<* This fpecies of limeftone takes a good polifh, and is 

therefore ufed as marble whenever it is found of a fine colour. 

It is befides to be remarked, that the grained and fealy lime 

ftones (Seét. vili.and ix.) are found either in veins, or form 

whole mountains, that fhew no flrata, nor figus of petri- 

factions. 

S Ext. 
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Pre Ti sR. 

D. Lime or calcareous fpars, Spatum calca- 
reum. 7 

1, Of 4 rhomboidal figure. 

q. Tranfparent or diaphanous. 

1. Refracting fpar, Spatum iflandicum. 
This reprefents the objects, feen thro’ it, 

double. It is found at Brattforfs, an iron 

mine in the province of Wermeland, and 
alfo in Switzerland and Iceland *. 

2. Common fpar, which fhews the object 
fingle. 
1. White, or colourlefs. 
2. Yellowifh and phofphorefcent, is 

found atJonufwando in Torneo Lapp- 
mark in the Swedifh Lapland. 

b. Opaque, Spatum romboidale opacum. 
1. White, is found in many places, moftly 

in clefts, and among cryftallifations. 
2. Black, from Winorn at Kongfberg in 

Norway. 

3. Brownifh yellow, at Salbere. 

2. Foliated or plated fpar, Lamellofum. 
This has no rhomboidal fieure, but breaks 

into thin plates fo placed as to be not unlike 
fheets of thin paper, laid over each other. 

a. Opaque white, Spatum lamellofum opa- 
cum, from Winorn at Konefberg, and 
Scaragrufvan at Egeren in Norway. 

* There are vaft quantities of refracting fpar (a variety 
_ @f the Iflandic) found in the lead mines of Derby fhire, Wales, 

and many other parts of England. D.C. 

& oF Ore 
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SHC T., XI 

E. Cryftallifed calcareous fpars, Lepis calea- 
veus cryfiallifatus. Spar Drufen*, 

Tt is compofed of the laft mentioned {par 
(Sect.x.), that has formed itfelf exteriorly into 
feveral planes or fides, wherefrom many dif- 
ferent figures arife, the varieties of which 
have not yet been fully obferved, nor can they 
be exactly defcribed. The following are there- 
fore mentioned, only as inftances of the 
mott regular and common kinds, viz. 

1. Tranfparent, Spatum druficum diaphanum. 
a. Hexagonal truncated, Cryftali fpatof 

bexagont truncati. ‘This is found at the 
Hartz in Germany, and at Jonufwando 
in Lapland. 

6. Pyramidal, Pyramidales. 
3. Dog’s-teeth, Pyramidales diftinéi. 

Found at Salberg, and in the iron 
mines at Dannemera in the province 
of Upland. 

2. Balls of cryftallifed fpar, Pyrami- 
dales coucreti-+-. 

Thete are balls which have Drufen, 
pyramidal, octaedral, {pars accreted 
in their hollows or centers: they are 
found at Rettwin in the province of 
Dalarne, and other places f. 

* In my Leétures on Foffi!s I have adopted this German 
term of Drufen into our Englith Janguage, for a clufter of re- 
gular ficured bodies, as a Groupe conveys the idea of a clutter 
only, whether regular or of indeterminate figures. Dy 

+ The concave e figured fpar balls in the quarries of Somers 
fetthire, and other counties in England. Such balls of free- 
ftone are not BA teary found. “yee. 

The name Spar 1s very well known, and only ufed to de- 
termine @ certain figure, viz. when a ftone breaks into a 

rhomboidal 
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SREGTs XL 
F. Stalatitical Spar, Stalaéites Calcareus. Stas 

lactites, Stone Icicle, or Drop-ftone. 
thomboidal, cubical, or a plated form, with {mooth arid pos 
lithed furfaces, it is called {par; and as it is thus applied to 
ftones of different kinds, without any regard to their princi- 
ples, one ought neceflarily to add fome term to exprefs the 
conitituent parts at the fame time as the figure is mentioned } 
for inftance, Calcareous Spar, Gypfeous Spar, Flix Spar, 
Shorl or Cockle Spar, &c. This term, however, is not ap- 
plied but only to earths, and fuch ores as are of the fame fis 
gure as the Lead Spar, &c. 

All cryftallifed fpars, when broken, fhew the fparry figute 
in their particles, and the ¢ryftallifation is to be afcribed to 
the empty fpace left by the contraction of the {parry princi- 
ple: fuch holes filled with Drufen of fpars, are in Swedifh 
called Drake, or Drufe-hol +. 

The figure of the cryftals varies more in this génus than 
in any other, for which no reafon can be afligned 3 ; it ought 
not to be afcribed to falts, as long as the prefence of any fach 
cannot be proved : but there are firong indications to fufpect, 
that other fubfiances may hkewife have received the fame 
property to aflume an angular furface on certain occafions. 
See Mr. Cronftedt’s Introduétory Speech at the Royal Acade- 
my of Sciences at Stockholm. 

Befides, the confideration of thofe figures is a thing of 
more Curiofity tian of real ufe, becaufe no miner has yet 
been able to make any conclufion relative to the quantity 
or guality of the ores, from the diff:rence of the figures of 
fpars found along with them; and the grotto makers never 
take any notice of the angles or fides, but think it fufficient 
for their purpofe, if they make a fine or glittering appear- 
ance at a diftance, | 

It would, neverthelefs, be well if any one would take up- 
on himfelf the trouble to obferve, whether each fpecies of 
{par has not a certain determinate number of figures or fides, 
within which it is confined, in its accretions. This has hi- 
therto been impoflible to do, becaufe all {pecies of {pars have 
been confourded together, without regard to their different 
principles: though, for my part, I do not think it of any 
great confequence. 

4+ What the author fays in the above note is of little confequencé to 
the Englifh ftndent, as the name of fpar is never ufed with fuch latitude 
in our language. All fpars of this flakey texture were by our former 
writers, as Grew and Woodward, called Talcy Spars 5 but that term 

now is juftly exploded, See my Lectures, D, C. 

y) This 
‘ 
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This is formed from water faturated with 
lime, which, while running or dropping, de- 

pofits by degrees the calcareous earth which 
it has carried along with it from clefts of 
rocks, or from out ‘of the earth. Itis there- 
fore commonly of a fcaly, though fome- 
times of a folid and {parry texture. Its ex- 
ternal figure depends on the place where it 
is formed, or the quantity of the matter 
contained in the water, and other like cir- 
cumitances. 

. Scaled Stalactites of very fine particles, Sta- 
lathites teftaceus particulis impalpabilibus. 
g. Of a globular form, S. teflaceus globu- 

‘et 5. 
. White, the pea-ftone from Carlfbad, in 
ig eevee 

2. Grey, Pifolithus, Oolithus, from Gott- 
land in Sweden *. 

b. Hollow, in the aon of a cone, Roh Ait 
perforatus. 
t. White, is found every where in vaults . 
made with mortar, and through which 
water has had an opportunity to pene- 
trate; and alfo in grottos dug in rocks 
of limeftone. 

¢. OF anindetermined figure, Figura incerta. 
Sinter. 

From the cavern called the Baumans- 
* hole in the Hartz, the aqueduct at A- 
drianople, in Italy, and elfewhere. 

d. Of coherent hollow cones, Conis concretis 
excavalis. 

* Alfo the Hammites, from its refemblance to the roes or 
fpawn of fith. It has been exhibited by Anthors as petrified 
Foes. The Ketton free-ftone, of Rutlandfhire, is a remark- 
able ftone of this fort. D.C. 

Of 
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Of this kind is a ftalactitical cruft, which 
has formed a ftratum, or rather filled a 
fifure between the ftrata of the earth at 
Helfingbore in the province of Skone; it 
is of a very fincular figure, refembling 
conical caps of paper placed and fixed one 
in the other, diminifhing by degrees both 
in height and the other dimenfions. 

2. Solid Stalactites of a {parry texture, Sfa- 
laéctites folidus particulis {patofis. 
a. Hollow, and in form of a cone, Coni- 
formis. 
1. White, and femitranfparent, from 

Chaceline near Rouen in France *. 

* In making lime-water (aqua calcis viva) one may obferve 
how the lime gathers, firit like a pellicle on the furface of 
the water, and afterwards, when this breaks, falls down to 
the bottom in form of a fcaly fediment, which is called cre- 
mor calcis: after that, a new pellicle is formed, which like- 
wile talls down ; and in this manner it continues for a lon 
while, although the lime-water had before been paffed thro’ 
a filtre. This we may alfo imagine to be the way in which the 
works of Nature are performed: whence the flalactites 
commonly is of a fcaly texture, or at leaft difcovers fome 
tendency towards it. But a fialagtites of a {parry texture, 
fuch as above-mentioned from Rouen, may be fuppofed to 
be owing to a more copious principle concurring at once; 
and in the fame manner the fparry limeftone and its cryftalli- 
fations feem likewife to have been produced, fince they, as 
far as I know, are only found in clefts, which, when they 
have been filled up with a {tony matter, the Swedith miners 
call Klyfrer, and Gangar or Veins. In regard to this, the fta- 
Jactites, the {parry limeftone, and alfo its cryfiallifations, 
might all be ranked under the fame title in a fyttematical de- 
{cription, as very little different from one another, if it was 
not neceffary in defcribing mines, and other works, to give 
them their feparate names: becaufe it is certain, that a piece 
which is broken trom large {par-cryfials, or from {parry fta- 
laétites, may ina cabinet pals extremely well for a common 
{parry limettone, without leaving any fufpicion of its furmer 
figure, before it was broke. 

C 3 SE @T. 
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SPECT, oe 

B. Satiated or united with the Acid of Vitriol, 
Terra calcarea acido vitrioli faturata. Gyp~ 
fum, Plafter-ftone or Parget, 

This 1s 
1. Loofer and more friable than a pure cal- 

carequs earth. 
2, Either crude or burnt, it does not excite 

any effervefcence with acids, or at moft it 
effervefces but in a very flight degree, and 
then only in proportion as it wants fome 
of the vitriolic acid to compleat the fatu- 
ration. 

3. It readily falls into a powder in the fire. 
4. If burnt, without being red-hot, its pow- 
der readily concretes with water into a 

mafs, which foon hardens ; and then 
5. No heat is perceived in the operation. 
6. It is nearly as difficult to be melted by 

itfelf as the limeftone *, and fhews moftly 
the fame effects, with other bodies, as 
the limeftone: the acid of vitriol feems, 
however, to promote its vitrification. 

7. When melted in the fire with borax, it 
puffs and bubbles very much, and for a 
long while, during the fufion, owing to 
the nature of both the falts +. 

* Thave found moft of the gypfeous kind, and particularly 
the fibrous, to melt pretty eafily by themfelves in the fire, 

+t When a finall quantity of any gypfum is melted to- 
gether with borax, the elafs becomes colourlefs and tranfpa- 
rent ; but | have found fome forts of a'abafter and {parry gyp- 
fa that, when melted in fome quantity with borax, yield a 
fins yellow tranfparent coicur, refembling that of the beft 
topaies. This phcenomeion might probably happen with 
every one of the gypfeous kind. — But it is to be obferved, 
that if too much of fuch gypfum is ufed in proportion to the 

borax, 
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8. Burnt with a phlogifton, it fmeils of ful- 
’ phur, and may as well by that means, as 
by both the alcaline falts, be decompound- 
ed; but for this purpofe there ought to 
be five or fix times as much weight of falt 
as of gypfum. 

g, Being thus decompounded, the calx or 
earth which is left, fhews commonly fome 
marks of iron. 

pe Sa Od WS ae BT 

The Gypfeous earth is found 
1. Loofe and Friable, Zerra Gypfea pulverulen- 

tz. Gypfeous Earth, properly fo called, 
ae 
a. White, is found in Saxony. 

hohe a OA beam 6" 

e. Indurated, Terra Gypfea indurata. 

A. Solid, or of no vifible particles, Solida 
particulis impalpabilibus. Alabafter, Ala- 
baftrum. 

This ftone is very eafy to faw and cut, 
and takes a dull polifh. It is not always 
found fatiated with the acid of vitriol. 

a. White, alabafter. 
1. Clear and tranfparent, from Perfia. 
2. Opaque, from Italy, and Trapano in 

/ Sicily. 
b, Yellow. 

borax, the plafs becomes opaque, juft as it happens with the 
pure limeftene. See the following Treatife on the Pocket 
Laboratory, Se Gk, xxviii. 

4 t, Trani- 
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1. Tranfparent, from the Eaftern coun- 
tries. 

2. Opaque. 

SE OTe iw 

B. Gypfum of a fcaled or granulated ftructure, 
Gypfum particulis micaceis. ‘This is the com- 
mon Plafter-ftone, 
x. With coarfe fcales. 

a. White, is found in the copper-mines | 
of Ardal in Norway, where this ftone 
is the country for the copper-ores. 

2. With fmall f{cales. 
a. Yellowith, from Montmartre near Paris, 
y Greyith, from Speremberg in the Mark 

in Germany, 

Syke. does ake 

C. Fibrous Gypfum, or Plafter-{tone, impro- 
perly (though commonly) called Englith 
Talc by our druggilts, Gyp/um sibrofum, 
Alabaftrites. 
1. With the fibres coarfe. 

a. White, from Livonia, 
9, With fine fibres. 

a. White, is found in very thin ftrata in 
the alien rock at Andrarum in the pro- 
vince of Skone, 

6 Oty AV, 

D, Spar like Gypfum, Gyp/um /patofum. Se- 
Jenites, This by fome is alfo called Glacies 
Mariz, and is confounded with the clear and 
tranfparent Mica, Mica alba pellucida (Sect, 
KC, F 

1, Pure 
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r. Pure Selenites. ; 

A. Tranfparent, Spatum aries iat bare 

a. Colourlefs, from Swifferiand. 
b. Yellowifh, from Mont-martre near. 

Paris. 

2. Spar like Gypfum, Marmor metallicum. 
This ftone, on account of its heavinefs, 

which comes near to that of tin or iron, is 
fufpected to contain fomething metallic ,; but, 
as far as is hitherto known, no one has yet 
been able to extract any metal from it, un- 
lefs fome traces-of iron, which is no more 
than what all other oypia contain. 

A. Semitranfparent, Spatum Bononienfe, ‘the 
Bononian ftone or phofphorus. Its fpeci- 
fic gravity 1s 4,500 : 1000. 

B. Opaque. 
a. White, 
b. Reddifh, are found in Wildeman, at 

Hartz, and in other German mines. 

3. Liverftone, fo called by the Swedes and 
Germans *. .See Sect. xxiv. 

* Mr. Margraff has publifhed fome curious experiments in 
the Memoirs of the Academy at Berlin, about the quality 
thefe {pars have to yield a phofphorus ; and has fhewn, that 
every gypfeous earth 1s fit for it, provided metallic particles 
are not predominant in it: now, as the Bononian fpar, 
which is ponderous, is of this fpecies, and is the moft fit to 
be brought toa phofphorus, it is evident, that no metallic 
mixture is the caufe of its weight. Mr. Scheffer, in the Me- 
moirs of the Academy at Stockholm, for the year 1753, has 
communicated fome experiments upon a ftone of this kind 
from China, which prove that it perfectly agrees with the de- 
{criptions given in feveral books, of a ftone called Petunt/e 
by the Chinefe, and which, itis faid, is ufed in their China 
manufactories. ‘The phofphorus of Baldwin illuftrates Mr. 
Margraft’s experiments. The phofphorefcent quality of 
thefe flones is, however, different from that of the fparry. 

limeftones 
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SE'Car. a. 

E. Cryftallifed Gypfum, Gyp/um cryftallifatum, 
Gypfeous Drufen, Drufee Gypfee. 
I. auc of cryftals of pure {parry gypfum, 

A. Wedge-formed, Cuneiformes, are com- 
pofed of a pure fpar-like gypfum. See 
Beet, ayia ae 
i. Clear and colourlefs, from Switzerland. 
2. Whitith yellow, from Montmartre. 

B. Capillary, Capillares. , 
a. Opaque, whitifh yellow, from Stoll- 

berget in Kopparberg Slan in Sweden. 

C. Of ponderous fpar-like Gypfum, Marmor 
metallicum Druficum. 

t. Jageed or like cock’s combs, Criftati- 
Thee refemble cock’s combs, and are 
found in clefts or fiffures accreted on 
the furfaces of balls of the fame fub- 
{tance. 

2. White, from Hartz and Konefberg 
in Norway. 

3. Reddifh, from Wildeman mine in 
the Hartz. 

SC ROE. 

F, Stalactitical Gypfum,  Stalaétites Gyp/eus. 
Gips Sinter. 

This, perhaps, may be found of as many 
different figures as the calcareous ftalactites 
OL AMES. ,. OCE,SCCL, XL, C 

I have only feen the following, viz. 

Jimeftones and fluors, which is only produced by their being 
flowly heated, and feems to arife from a phlogifton, which is 

deftioyed in a glowing heat. 
1. Of 
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x. Of no vifible particles, particulis impal- 
pabilibus, in French Grignard. 
A. Of an irregular figure. 

a. Yellow, from the plafter-pits at Mont- 
martre near Paris. 

b. White, from Italy. 
This is ufed in feveral works, as ala- 

bafter, efpecially when it is found in large 
pieces; and then it commonly varies in 
colour between white and yellow, as alfo 
in tranfparency and opacity. 

2. Of a fpar-like texture, Textura /patofa. 
A. In form of a cone. | 
a. White and yellow, from Trapano in 

Sicily. 
B. Of an irregular figure. 

a. White, from Stollberget in Koppar- 
berg Slan in Sweden *. 

SEe LT.» et. 

C. Calcareous Earth fatiated with the acid of 
common falt, Terra calcarea acido falis com- 

* What has been before obferved (Seét, xi. xit.) about 
accreted {pars and finter, may alfo be applied to this {pe- 
cies Tt. 

+ Gypfeous foffils abound in England, Plafter ftone, granulated and 
folid, fome fo very fine as to be alabafter, that is, take a furface and 
politare, are plenty in Derbyfhire and Nottinghamfhire, where are 
large pits of it, and alfoin moft ef the cliffs of the Severn, efpecial. 
ly at the Old Paffaze in Somerfetfhire. A very fine femipellucid folid 
alabafter is found in Derbyfhire. Fibrous tales, very fine, are found in 
the fame pits of piafter ftone above-mentioned, and many other places. 
Selenites of many kinds abound in England in clays, infomuch that-it 
is neediefs to enumerate the places. Very fine gypfeous Drufen are found 
in Sheppy-ifle, and the moft beautiful I have ever fzen, pertectly pellu- 
cid as criftal and large, has been dug from the falt-rocks at Nantwich in 
Chefhire, The Selenites Rhomboidalis, a rare foffil in other countries, 
is frequently found in England ; but Shotover-hill in Oxfordfhire, is fa- 
mous for them. Ido not know of many of the fpar-like gypfea of Eng- 
lith product, but the Ie of Sheppy affords a kind (to my knowledge pe- 

culjar 
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munis faturata. Sal Ammoniacum fixum natu- 
rale, 

This is found, 
I. In fea water. 
2. In falt pits. 

It is formed in great quantities at the 
bottom of the falt-pans of the falt works. 
It attracts the moifture of the air *. 

EC xe, 

D. Caleareous Earth united with the inflam- 
mable fubftance, Terra calcarea  phlogifto 
mixta, feu impregnata. 

Thefe have a very offenfive f{mell, at leaft 
when they are rubbed, and receive their 
olour from the phlogifton, being dark or 
black in proportion as it predominates. 

SBC 2: *) SKM TE. 

1. Calcareous Earth mixed with phlogifton 
alone, Terra calcarea phlogifto fimplici mix- 
fa. Lapis fuillus, Foetid ftone and fpar, 
or fwine ftone and fpar. Perhaps the fmell 

* Perhaps fome kinds of limeftones may exift that contain 
tore or lefs of the acid of common falt, though they are 
not yet difcovered. It is almoft incredible what quantity of 
fach diffolved calcareous earth is contained in fea-water ; and 
from which the teftaceous animals or fhells get the materials 
for their fhells or coverings. ‘Perhaps Nature has a particu- 
Jar and fecret method of producing a mineral alcali out of 
the calcareous earth, and has thus laid this earth, as well as 
the acid of common falt, together in the water, in order to 
combine them by degrees, and produce the common falt. 

eulfar and particular to that {mall fpot of ground, and not found any” 
where elfe in the world) fibrous, and always accreting in radiations like 
@ fiae on the Septaria, thence called Stella Septarii. D.C. ¢ 

: oO 
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of this ftone may not be fo difagreeable to 
every one: it goes foon off in the fire. Its 
varieties, in regard to the texture, are as 
follow : 
A. Solid, or of no vifible or diftinét parti- 

cles, Solidus particulis impalpabilibus. 
a. Black: the marble dug in Flanders, 

and in the province of Jemtland in 
Sweden. 

B. Grained, Particulis granulatis. 
a. Blackifh brown, from Wretftorp at 

Skoers in the province of Nerike. 
C. Scaly, Particulis micacets, 

1. With coarfe fcales. 
G. Black, at Nas in Jemtland. 

2. With fine glittering or fparkling fcales; 
a. Brown, from Kinnekulle in the pro- 

vince of Weftergottland, and Rett- 
wick in the province of Dalarne. 

D. Sparry. 
= “g. Black, 

b. Light brown, ) 

c. Whitifh yellow, found in the flate rocks 
in the province of Weftergottland, 

E. Cryftallifed. 
1. In a globular form, dug up at Krafna- 

felo in Ingermanland *, 

Sere 'S) ees 

tr. Calcareous Earth united with phlogifton 
and the vitriolic acid, Terra calcarea phlogifto 

* Many of the limeftones of England are of this fection, 
being extremely foetid when violently ftruck. In regard to the 
foetid fpars, I have had them from the lead mines of Flint« 
fhire in Wales, D.C. 

ef 
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et acido vitrioli mixta. Leberftein of the 
Germans and Swedes. Lapis hepaticus. 

This {tone fometimes readily, at other 
times only when rubbed, fmells like the e- 
par fulphuris, or gaun-powder. It excites no’ 
effervefcence with acids, and is a medium 
between the gyp/um and the foetid ftones of 
the laft fection, to which it has, however, ge- 
nerally been claffed, although no lime can be 
made from it; whereas they are the fitteft of 
all the different limeftones to be burnt in- 
to lime. It is found 
A. Scaly. 

r. With coarfe fcales. 
a. Whitifh yellow, from Stollen at th 

mine called Gottefhulffe in der Noth 
at Konefberg in Norway. 

2. With fine elittering or fparkling fcales. 
a. Black, is found in form of kernels 

or balls in the alum-flate at Andra- 
rum in the province of Skone *. 

* The method that Nature takes in combining thofe mat- 
ters which compofe the liver-ftone, may, perhaps, be the 
fame, as when a lime-ftone is laid in a heap of mundic, while 
it is roafting : becaufe there the fulphur unites itfelf with the 
lime-ftone, whereby the limeftone acquires that {me!] com- 
‘mon.to liver of fulphur, inftead of which the vitriolic acid 
alone enters into the formation of gypfum. How the ful- 
phur combines itfelf may likewife be obferved in the flate- 
balls or kernels from Andrarum alum mines, where it 
fometimes combines itfelf with a martial earth, of which 
this flate abounds, and forms therewith pyrites within the 
very flate-balls. {have called this {pecies the Liver. ftdne, 
notwithftanding that name, by reafon of its colour, has be- 
fore perhaps been given to fome other kind; but as (in my 
Opinion) the colour is a circumftance of very little or no im- 
portance in mineralogy, fo as not to deferve to be taken no- 

tice of, in preference to other charafters of more confequence, 

J hope my boldnefs herein will be excufed. The foetid or 
{wine-ftones, and the liver-ftone, are, in regard to the a 

Oo 
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SE © 7,' Xxw- 

E. Calcareous Earths blended with an argilla- 
ceous earth, Zerra calcarea argilla intimé 
mixta. Marle, Marga. 

1, When crude, it makes an effervefcence 
with acids, but 

2. Not after having been burnt; by which 
operation it is obferved to harden, in pro- 
portion as the clay exceeds the calcareous 
{ubftance. 

3. It eafily melts by itfelf into a glafs, and 
even when it is mixed with the moft re- 
fractory clay. 

4. It is of great ufe in promoting the 
crowth of vegetables, fince the clay tem- 
pers the drying quality of the calcareous 
earth. 

5. When burnt in a calcining heat, it rea- 
dily attracts water: and, expofed to the 
air, in time, it falls into a powder. 

The varieties of this kind, worthy to 
be taken notice of, depend on the differ- 
ent quantities of each of their component 
parts, and on the quality of the clay. I 
fhall, for inftance, fpecify the following 
examples, 

al Og RD, "45 

1. Loofe and compact, Marga friabilis. 
This diffolves in water like common clay. 

of their parts, fubjeét to the fame varieties as the other fpecies 
of lime-ftone: and it is to be obferved, that a volatile alcali 
is commonly fuppofed to have entered into the compolition of 
the feetid ftones, though it has never yet been difcovered by 
any cxperiment. 

a. Reddifh 
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a, Reddifh brown; dug up in the ifland of 
Gottland in Sweden. 

b.. Pale red; dug up at Upfal in Sweden. 
This, iri burnt, is of a yellowifh co- 
jour, and ufed for makirie the earthen-ware 
in the potteries at Rorftrand near Stock- 
holm. 

Side es Dias eer i 6a. 

2. Semi-indurated, Marga indurata aére fate- 
Jcens. 

It is nearly as hard as a ftone when firft 
dug up, but moulders in the open air. It 
is moftly flatty, and.is not uncommon in 
the flate rocks ef Sweden, where it lies be- 
tween the thick beds of flatty limeftone, and 
is is alfo found by itfelf, forming very thick 
ftrata. It does not diffolve in water, till, by 
a confiderable length of time, it has moul- 
dered to a powder. 
a: Grey. 
b. Red. 

Thefe are found at Stygeforffen, in the 
parifh. of Rettwick, in ‘the province of 
Dalarne. 

S EC a: XOCViITe 

3. Indurated or ftone marle, Marga indurata. 

A. In loofe pieces, Marga indurata amorpha ; 
: by the Germans called Duckfiein, or Toph- 

ein. 
oe White, from Woxna in Carelen, and 
-in the river at Nykioping in the pro- 
vince of Sodermanland. 

b. Grey, found in the provinces of An- 
eermanland and Skone. 

It 
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It is formed from a fediment which 
the water carries along with it. 

B. In continued ftrata; Marga indurata fira- 
iis continuis. Hard flatty marle. 

SP Rie? 

F. Calcaréous Earth united with a metallic 

calx, Terra calcared metallis intime mixta. 

Here, as well as in the others, fuch a 
mixture or combination is to be underftood, 
as cannot be difcovered by the eye alone, 
without the help of fome other means.., 

The fubjeéts belonging to this divifion 
lofe the property of raifing an effervefcence 
with acids, when they are rich in metal, or 

contain any vitriolic acid. However, there 
have been found fome that contained twenty 
or thirty per cent. of metal, and yet have 
fhewn their calcareous nature by the nitrous 
acid. 

There are no more than three metals hi- 
therto known to be united in this manner 
with the calcareous earth, viz. . 

Se 1 4 Pa.©.% 

1, Calcareous Earth united with Iron, Terra 
calcarea marte intimé mixta. White {par-like 
Iron Ore, Minera ferri alba. The Stablfein 
or Weifes Eifenerz of the Germans. 
1. This ore, however, is not always white, 

but commonly gives a white powder when 
rubbed. 

2. It becomes black in the open air, as like- 
wile in a calcining heat. 

2) 18 
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3. In. this laft cir¢umftance it lofes thirty 
or forty per cent. of its weight, which 

si by diftillation has been found owing: to the 
water that evaporates; and it is ‘poffible 
that fome {mall quantity of vitriolic acid 
may, at the fame time, evaporate with 
the water. 

4. lt is of all the iron ores. the moft-eafy to 
. melt, and 1s very.corrofive when melted. 

This kind is found, 

| SB Goby XXL 

A. Loofe, eee fern i alba ‘pulverulenta, 
and 1s the: mOUI eres; part of the indurated 
SOLE sty 

a: Blackury ea Piast 
Is like foot. . It is: found at Wefter-fil- 

verberget in Kopparberg Slan .in Sweden 
among the earth that covers the white 
iron ore. 

b. Dark brown: . 
This fomewhat -refembles umbre, and 

is found to this day at Solfkienfberget in 
Norberg in the pee of Weftmanland, 

S BE C rT XXXII, 

iB Can ated, eee 

. Solid, of no diftin& particles, Solide pee 
bs Pee impalpabilibus. ; 

a. Red, Minera ferri calcarea rubra. 

Looks like red ochre, or the red he- 
matites, but diffolves in the acid of ni- 
tre with a great effervefcence... It is 
found at Hellefors in the province of 

Weit- 
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Welftmanland, and at Grafbere in Gran- 
gierde in the province of Dalarne. 

SECT. XXXII. 

2. Scaly, Particulis micacets. 

a. White, froni Naffau Siegen, and Wefter- 
filverberget in the province of the 
land. 

b. Blackifh grey, in Smallalden, cand ne 
Old-mines at Helleforflen in. Weftman- 
land *. 

3. Spar-like, Spato/fa. 
a. Light brown, from Naffau Siegen, and 

Smalkalden. 

4. Drufen, Drufica. 

a. Blackifh brown, from etl idee 
4. White. 

1. Porous. This is often called Ei/en- 
blute, or flos ferri. It is found at Wef- 

, _ ter-filverberget. 
2. Cellular, from Wefterfilverberget t. 

SECT. XXXIV. 

2. Calcareous Earth united with Copper, Ter- 
va calcarea croco few calce Veneris intrinfecé 
mixta. 

* In England in the Foreft of Dean, where it is called 
Grey Ore, and at Bigrig Moor in Cumberland. 

t Thefe kinds, in regard to their texture, are fo like thofe 
calcareous ftones we call Limeftones (Seét. ix.) and Spars. 
(Sect. x. xi.), that they may be eafily confounded with one 
another, were not the other characters obferved at the fame 
time. 

D 2 A. Loole 
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. 4. Loofe and friable, Pulverulenta five friabi~ 
is. Mountain blue, Cwruleum montanum. 
Germanicé, Bergblau. 

This diffolves in aquafortis with effervef- 
cence. 

SEC T.. XXXV. 

B. Indurated, indurata. 

t. Pure calcareous earth mixed with calx of 
copper. Armenian ftone, Lapis Armenus. 

Such, according to the defcription of 
pees ought the nature of the ftone 

_ ealled Lapis Armenus to be, though the 
drugeifts fubftitute in its ftead a pale blue 
Lapis sien free from Marcafite. 

SRC Ts -aXAVT. 

” Gypfeous Earth united with calx of Cop: 
per, Lerra gypfea Venere mixta. Is of a 
green colour, and might perhaps be called 
Turquoife ore, or Malachites ; though I do 
not know if all forts of Turquoife ¢ ore are 
of this nature. 

4. Semi- franiparents is found at Ardal 
. in Norway * 

* By chemiftry we know, that alcaline falts produce a blue 
colour with.copper, which is changed into green, as foonas 
any acid is added ; and from thence the reafon is obviousy, 
why, a green colour may be found among calcareous copper 
ores, viz. when the vitriolic acid is in the neighbourhood of 
it. 

SE OAR 
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SECT. XXXVII 

3. Calcareous Earth united with the Calx of 

Lead, Terra calcarea ceruffa nativa intime 

mixta. 
This is a lead ochre, or a fpar-like lead 

ore, which, in its formation, has been mixed 

Saul a calcareous earth, and for that reafon 

effervefces with acids. 

A. Loofe and friable, Friadilis. 
a. White, from Krifterfberget at Nya Kop- 

parberget in Weftmanland. 

SECT. XXXVI. 

B. Ma mat 
. Scaly. 
a. Yellowith, from Krifterfberget + 

SEC T. : XXXIX. 

Obfervations on the Calcareous Earth in general. 

The calcareous earth is diftributed over the 
whole world in proportion to the great ufe made 
of it, though it fometimes is abforbed and con- 
cealed in heterogeneous fubftances. If it could 
be proved, that Nature, to perform its works, 
does not require more than thofe two active 

+ Both thefe varieties contain a confiderable quantity of 
lead, viz. forty per cent. more or lefs, and the calcareous 
earth is as equally and intimately mixed with it, as in the 
white iron ore (Seét. xxxiii.). Thus may thefe be diftinguithed 
from other lead-ochres and fpar-like lead ores, which are 
much richer in lead, and never effervefce with acids. Thefe 
laft mentioned alfo feem to be projuced by nature, nearly as 
the fpar-like lead ores, and as the flores Saturni are formed in 
calcining a regule of lead. 

D 3 | agents, 
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agents, the acid and the alcali, and that the cal- 
careous earth might, under certain circumftances, 
be changed into a mineral alcali, as fome have 
conjectured; the neceffity of the exiftence of the 
calcareous earth is fufficiently obvious. But all 
thefe hypotheies I pafs over, fince they for a long 
while have been, and will, perhaps, remain for 
ever undecided; it being of more confequence to 
take notice of the advantages which are to be de- 
rived from it in human ceconomy, fince it is more 
or lefs employed in moft trades. However, I do 
not intend to enter into all thofe particulars, but 
only to mention how the calcareous earth, when 
in its crude ftate, is commonly made ufe of. 
When in the form of a loofe earth, (Sect. 

v. I.) it is ufed for white-wafhing; and is 
mixed with clay in agriculture: for, according to 
Dr, Kullbell’s rules of vegetation, its alcaline 
quality ferves to unite fat fubftances with water : 
befides that it is of a drying nature, and renders 
the clay lefs coherent, or, as the farmers fay, 
“*'makes the plowing eafier.” Hence this 
loofe earth, in fome foreign countries, is called 
marle,; for, when added to clay, it promotes the 
roduction of marle. The humus conchacea, or 

fhell or fea-fand, is looked upon as pretty nearly 
of the fame quality; but it 1s unfortunate that 
clay for the moft part is fcarce in thofe places, 
where the calcareous earth is found in plenty, 
and that fometimes more is expected from this 
laft than it poflibly can perform. Loofe earth 
may eafily be made into lime, if it is previoufly 
lacked with water, and made up in moulds. 

he indurated calcareous earth or ftones, in 
mafies or lumps, are very ufeful in arable land, 
pecaufe it moulders by degrees on the furface, 
and attracting the water, retains it longer ‘than 

moft 
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moft other kinds of ftones. The arable lands in the . 
prevince of Jemtland,: at Rettwick in Dalarne, at 
Kinnekulie in Wefe.gottland, and in other places, | 
which confift merely.of a calcareous earth, or a 
mouldered flate, would fuffer a great deal from 
the fun, and a dry feafon, if they were not co- 
vered with lumps of limeftone. > | 

The art of building cannot be purfued without» 
the uie of limeftone ; and in this bufinefs alone 
it is known, and madeufe of under different names. 

The folid limeftone’ (Sect. vi. ) commonly 
found in Sweden, is moftly flatty, and when it is 
ot fuch indifferent colours as not to deferve po- 
lifhing, is called in Swedith Telgftin, Alfvarften,- 
and Oelandfen, in Englifh fimply Limeftones. 
The thickeit ftrata are always employed in large 
works, to which purpofe they ‘are very well 
adapted ; and the thinner are cut into fquare flabs 
to pave the floors, and for the ftairs of houfes, 
and are alio applied to other ufes. But great 
care mutt be taken in the choice of thefe ftones, 
fince it will happen that the finer works, made of 
this kind of ftone, may, in length of time, crack 
and break into two or more plates, efpecially if 
they are expofed to the open air, becaufe this 
{tone is for the moft part fet with {mall partition 
veins of indurated marle, which moulders in the 
air. And this is the reafon why the uppermoft 
{trata, in thofe quarries, are always rejected, and 
regarded as a different kind offtone, and are, by 
the Swedifh workmen particularly, cailed Gorflen, 
in Engtifh Rubble-ftone. 

When the limeftone is of. brighter co- 
lours, though fometimes no more than ‘only 
of a dark brown, it receives the pompous 
name of Marble: and for fuch works as are 
to be polifhed, the pieces are always chofen out 

D 4. of 
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of the thick and folid ftrata, which lye fo deep 
under-sround, that they have not been fpoiled by 
weathering or decaying. This ftone is likewife 
the moft proper for that purpofe, in preference 
to all other limeftone, bécaufe it is perfectly 
opaque, ‘and reflects the light from the furface. 
Moft of the Italian and antique marbles are of 
this kind, for inftance : 

Marmore Nero di Fiandra, — "The black marble of Flanders. 
Giallo Antico, — Yellow,with fome white veins. 
di Fiume d Arno, —~ Yellow, with black dendrites. 

ney Yellow, with brown figures 
di Fiorenza, Pacfino, t refembling ruins. ate ye 

Black, with yellow veins. ai Porto Venere, 
———— Nero et Bianco di Car- 

rua, , od ‘ 
Berd #7 Pale yellow, with fpots 

Tartufato a Urbino, blockith grey cloud Be ? 

——— Brocatelladi Spagna, Yellow white and red, 
——— Palombina antica, -- Pale yellow. 

aL Ae a een nines (ale f Olive colour, with deeper co- 

i Black and white. 

i loured crofs-lines and den- 
Piiguio Gory ON? Parites. . 

———— Rofo ai fan guifiox— Brownifh red. 
——— Carnogione a: Piftoia, Flefh-coloured and yellow. 

Rien ae fae eed Oa i Crimfon, white and grey. 
ULL ——enen 

Reddifh-brown lumps on a 
whitish ground, 

aa Prange ac Lardiglia, a Bluifh-grey. 

wa — Pavenaz%o, 

With infinite more varieties, whofe number is im- 
properly augmented by thofe who for intereft- 
fake colleét fpccimens, and likewife by fome 
virtuofos, who pay too much regard to colours 
and ficures. From the above we find, that the 
talian names are for the moft part taken from 

the colours, When they have a marble from an 
unknown place, they call it antiio. Every one 
that has a number of bright colours, is called 

; brocatello, 
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brocatello, or brocettelato. The figures are chiefly . 

regarded in the Paefino di Fiorenza, Alberino dt 

~ Monte Gallicano, &c. &c, When fome of the 
originals are wanted to compleat the whole fet of 
marbles, they are fubftituted either by others, 
that have the moft refemblance to them, or by 

white marbles ftained or coloured; and this is 
the cafe with the Marmore di fangue di Dragone. 

To this fpecies of folid limeftone alfo belongs 
the marble from Blankenburg, which is red, 
black, and white; likewife that from the pro- 
vince of Jemtland in Sweden, which 1s black 
and white, or only black, and the French mar- 
bles, viz. Serfontaine, Antin, Seracolin, St. Baume, 
Servelat, &c. &c. which have feveral bright co- 
lours. 

The fineft folid modern marbles are thofe from 
Italy, Blankenbure, France, and Flanders. There 
are alfo marbles dug in Saxony, and other parts 
of Germany, in Norway, and Sweden; but ei- 
ther they are not of fuch agreeable or ftriking 

colours, or elfe are of that fpecies which is call- 
ed the Scaly glittering Limeftone, mentioned 
Sect. 1x. 

There are, however, feveral among the above- 
mentioned marbles, which are partly mixed with 
the fcaly limeftone (Sect. ix.), though not in 
fuch a quantity as to conftitute the principal part 
of the ftone, but only as a fubftance which has 
joined together lumps of the folid limeftone, or 
elfe filled up its‘empty crevices or cracks. This 
kind, however, ought not to be rejected, but 
might be ufed as a marble, if only fuch pieces 
were thofen that have the fineft texture: becaufe 
thofe with coarfe fcales, when polifhed, are of an 
icy appearance, as mafons term it, and do not 
fhew their true colours, by reafon of the femi- 

tranf- 
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franfparéncy of their particles, and their different 
poStions in regard to one another, which may 
be feen in the marble from the parifh of Perno. 
iff Finland. . 
Of ‘the fine glittering limeftone (Se&. ix.), 

are the following : : 
Marmore Bianco di Carrara, the white marble, 

the Salicno, the Parian, the white Italian marble, 
which, however, 1s never polifhed when made 
ufe of, but only finely ground down; the Bizio 
antico, Porta Santa, Carnagione di Verona, et di 
Siena, Tigrato antico, Roffo antico, Giallo antico 
4 oro, fiorito, et Giallo abrufciato ; every one of 
which is fomewhat tranfparent at the edges. 

In the parifh of Pargas near Abo in Finland is 
found a white marble, which, to judge from the 
famples I have feen, gives room to hope that it is 
as pood as the Italian, when they have got be- 
feath the firft ftratum. But the other Swedith 
white limeftones, for inftance, that from Lull- 
kyrke and ogher places, are either of too coarfe 
a texture, or fo intermixed with femi-tranfparent 
particles, as to give them, at a diftance, a very 
difagreeable appearance, as if they were dirty. 

The antient {tatuary marble is likewife very 
tratifparent: but as this tranfparency is equally 
diffuled through all parts of the ftone, it does no 
hatm, but makes it rather look like alabatter. 

While we are on the fubject of marbles, it is 
neceflary to obierve, that as the Italians have a 
well founded right of giving names to the differ- 
ent varieties of marbles, and of furnifhing us 
with famples, both of fuch.as are found in their 
country, and of foreign ones which in former 
ages have been employed there, and now are 
called A4ntichi, it is in regard to thofe collections, 
or Studie, that moft floaes which take a polifh, 

j have 
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have been called Marble, although the Italian 
mafon himfelf knows extremely well how to dif- 
tinguifh a Marble, a Jafper, and a Granite, from 
one another, giving the two laft names only to 
marbles of fuch colours as thofe fpecies generally 
have, when he either cannot get any real ones of 
thofe harder ftones, or will not sive himfelf the 
trouble to polifh them. This confufion in the 
names may, however, in regard to this fyftem be 
tolerated, - fince thefe three different fpecies of 
ftones, viz. the limeftones, the jafpers, and the 
oranites, are here ieparately defcribed: but fince 
they cannot all be worked in a like manner, nor 
do they equally refift the violence of time, they 
deferve to be known by the architects in a clearer 
manner, and by feparate names. 
A yet lefs confufion is that of the Saxum, which, 

tho’ compounded of limeftone and ferpentine *, is 
called Marble, not only when it contains a greater 
quantity of the limeftone, as the marble from 
Kolmorden in the province of Oftrogottland, but 
alfo when the ferpentine predominates, as in the 
marble called Pozzevera de Genoua, and alfo a 
kind of green marble from Spain, “becaufe this 
kind of ftone is as eafy to cut and work as a true 
marble, although the ferpentine is fomewhat 
fofter, and eafier to polifh. 

The calcareous fpar (Seét..x.), and its cryftalli- 
fations .Sect. x1), are more difficult to be burnt 
into lime, than other limeftones; they are there- 
fore of no great ufe in architedture, any further 
than that they may be employed in making grot- 
tos: Nature has alfo made the quantity of this 
kind proportionable to its ufe, 

* What our Author calls Serpentine, is a fpecies of nes 
phritic, and of the clafs‘of Talcs. D.C. 

But 
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But the gypfum or platter {tone, on the contrary, 
is of very great confequence in building ; and its 
itrata, which are very fparingly diftributed in the 
earth, are worth fearching for. If itis true, that 
the {trata of the earth are fituated in a regular 
order throughout the whole globe, as fome affert, 
and concerning which they have formed fyftems 
to themfelves, founded upon obfervations made 
only at fome few places, we might expect to have 
a confiderabie quantity of this ftone; but there 
are innumerable experiments yet,wanted, before 
this can be demonftrated. In the mean while, it 
may be afked, and with fome reafon, If the gyp- 
fam is to be fearched for in any other places be- 
fides thofe ftrata where there is a pofitive proof 
of their being formed in the middle age, by 
means of water carrying their particles with it, 
and depofiting them as a fediment there, and 
where alfo the vitriolic acid has been prefent? 
Likewife, If thefe ftrata ought before to have 
been fet on fire, whereby the vitriolic acid has 
been feparated from the inflammable fubftance, 
and afterwards fixed itfelf to a pure calcareous 
earth ft? | 

The miners ufe crude limeftone to make the 
hearths of their iron furnaces, and as. fluxes in 
melting their ores. ‘The folid and the fcaly lime- 
ftones are both employed to the former ufe, but 
the fcaly (Sect. ix.) is the beft, and next to that 
the grained limeftone (Sect. viii). 

Thofe who intend to fearch for limeftone to 

-gnake lime, and are afraid to miftake the white 

iron ore (Seét, xxx.) for it, ought only to obferve, 

that the latter always decays in the open air into 

_ This whole paragraph, efpecially the latter lines, is very 

ebicure and unintelligible. D. C 
ini a black 
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x black or blackifh brown powder, and becomes 
alfo of the fame colour in the fire. However, 
when this iron ore contains only a very {mall 

quantity of iron, it may be vfed to make lime 5 

though it becomes of a grey colour, juft as when 
clay is mixed with limeftone, as is the Alfwarften, 
in which there is always fome mixture, 

It feems as if the white iron ore might be ufed 
with advantage, and. preferably. to others, in 
making cement, whofe conftituent parts are:al- 
ways lime and iron; but neither is it apt to con- 
crete, when once mouldered; nor by experiments 
made for that purpofe, has it difcovered any quae 
Jity of binding or uniting: we muft,. therefore, 
examine other fubftances, which may better ane 
fwer the intention; and then it will be found, that 
iron, which is too much in its metallic ftate, is 
eafily affected by the vitriolic acid, whereby the 
cement made of it would in length of time be 
diffolved, and rendered ufelefs; nor, on the con- 
trary, is a perfectly calcined iron of fo much fer- 
vice, as when it has fome of its phlogifton left. 
For inftance, acement prepared from the flags of 
a fmith’s forge, mixed with lime and. coarfe fand, 
has been found, in fome refpect, to anfwer all the 
good effects expected, it depending only on time 
to. fhew, if it is durable enough. , The Terra 
Puzzolana and Terras are nothing elfe than iron 
ores mixed with a yet unknown earth. Its -effe&, 
however, in the cement, may, perhaps, depend 
only on. the iron, which has been reduced) into a 
particular fubftance by means. of fubterraneous 
fires, for their native places retain evident-figns 
thereof. 

If the flate in Henneberg,, or Kinnekulle 
in the province of Weftergottland, fthould 

happen, ° 
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happen to catch fire, the uppermoft ftratum, 
which now confifts of a mixture of iron and dif- 
ferent kinds of rocks called Graberg, in the ac- 
counts given of them, they might, perhaps, be 
changed, partly into flag, and partly into Terra 
Puzzolana. 

Se a oe 

The Seconp OrDER. 

The Siliceous Kind, Silicez. | 
This filiceous earth is, of all others, the moft 

difficult to defcribe and to diftineuifh perfectly : 
however, it may be known ‘by the _follow- 
ino characters, which are common to all bo- 
dies belonging to this order. 
4, In its indurated ftate it is hard, if not in 

- regard to the whole, yet at leaft in recard to 
each particle of it, in a deeree fufficient to 
ftrike fire with fteel, and to fcratch it, when 
rubbed againft it, though the fteel be ever 
fo well tempered. gees 

~ 2, When pure, and free from heterogeneous 
particles, it does not melt by itfelf,: neither 
in a reverberatory, nor in a blaft furnace. 

3. After being burnt, it does not fall to a 
powder, neither in the open air, nor in wa- 
ter, as the calcareous order does, but be- 
comes only a little loofer and more cracked 
by the fire, unlefs it has been very flowly, 
and by degrees, heated. ens 

4. It excites no effervefcence with acids. 
5. Inthe fire it melts eafieft of all to a glafs 

~ with the fixt alcaline falt ; and hence it has 
got the name of Vitrefcent, though this 
name is, properly fpeaking, lefs applicable 

to 

~ 
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to this order, than.to a great.many other 
earths f. Pe prow q srlorgosnad 

. UF OQXNMTF 
J de 

¥: ; Ra y° SEO. XL adidat ale if 

The mineral bodies that are comprehended in 
this order, are, indeed, fomewhat different from 
one another. This difference, however, on firfk 

fight may be difcerned; but, in regard to their 

effe@s in the fire, and other .chemieal'éxperi- 
ments, it cannot be efteemed of .any great’ con- 
fequence, at leaft while we are nO: farther ad- 
vanced in the art of decompounding> thefe hard 
bodies, aad -as long as no one has ‘thought it 
worth the! trouble and expence to -ufée thofe 
means: which-are-already difcovered for this pur- 
pofe ; I mean the burning-glafs or concave mir- 
ror; and to continue fuch experiments:which Mr, 

4 i 

“¢ It is not yet known, if there is any loofe earth of this 
kind to be found, or if the indurated-one’is’ produced of a 
elay, either pure; or'mixed withthe calcareous earth, which 
afterwards has been diffolved, in order to produce this: be- 
caufe [ have not yet, at leaft for my own part, found any 
Toofe’ earth that I can fufpeé to be a filiceous one, except 
that which remains after ftones of this kind are decayed, and 
which is found in form of a white cruft onthe furface of . 
thofe ftones that lye to the day, or on the earth, This being 
afterwards worn off, and carried away by the water, is, per- 
haps, gathered together in form of ftrata. In the fame man- 
ser window glafs likewife.moulders in length of time: but 
it cannot, therefore, be fuppofed, ;that- any fuch, decayed: par- 
ticles may, without being previoufly diflolyed in fome new. 
menftruum, be reduced into their former fubftance. -I:am 
rather inclined to believe, that Tripoli is fuch a» mouldered: 
filaceous earth, and that the method of Nature in. producing: 
moft of the flinty kind, is fuch as we do not rightly know, 
nor have patience to follow, yet imagine that we in fome 
meafure imitate it in making of glafs, fince both thefe have 
fome effeéls common with one angiher. mes 

Pott 
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Pott has-ingenioufly begun, as a bafis for his 
Lithogeognofia. For want of this, there is no 
other way left, than to confider thefe bodies as 
fimple fubftances (how much foéver compound 
ed they may be), in the following manner. 

SE-G TE. XEN, 

‘A. Diamond, Adamas gemma, 
W hich, | 
rt. Of all ftones, 1s the hardeft. 
2. Is commonly clear, or tranfparent ; which 

quality, however, may, perhaps, only bee 
long to its cryftals, but not to the rock it 
elf from which they have their originzs: 

g. Its fpecific gravity is neareft 3,500. Wher . 
_-brought to Europe in its rough ftate, it is 

in form either of round pebbles, with 
fhining, furfaces, or of cryftals of an oc- 
toedral..form..”..;,...;.. ins WER gh 
a. Colourlefs, or diaphanous; or the dia- 

mond properly fo called. 2 
But it alfo retains this name when it 

is tinged fomewhat red or yellow... Be- 
ing rubbed, it difcovers fome electrical 
qualities, and attracts the mattic. 

* The diamonds commonly cryftallize into ooédral 
forms, which, however, often are found fomewhat irregular, 
efpecially when the furface inclines to cryftallize, during the 
fhooting of the whole cryftal, and alfo when feveral of them 
unite together into a groupe; in which latter circumftance 
the one hinders the other from affuming its regular form ; 
and of this I have'feen feveral inftances. But the o€toédrak 
as not the only regular form which the diamond affumes ; I 
have lately feen'a rough diamond, or in its native ftate, in a 
regular cube, with its-anglestruncated or cutoff. E. 

SsECm 
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SECT. XLII. | 

8. Red, Ruby, Adamas ruber. Rudinus.  . 
_ Which, by lapidaries and jewellers, 
is, in regard to the colour, divided into, 

1. The Ruby, of a deep red colour, inclin- 
ing a little to purple. 

2. Spinell, of a dark colour. i 
3. The Balafs, pale red, inclining to violet. 

This is fuppofed to be the mother of 
the rubies. ? 

4. The Rubicell, reddifh yellow. 
However, all authors do not agrte in 

the characters of theife ftones. 

* Thefe gems are ratlier tao precious to be examined by all 
pofhible experimental mcans; however they are, by reafon of 
their hardnefs, and the particular form of their crifals, with 
more propriety looked upon to he produced from their own 
feparate piinciple, being either formed ina fingle drop, or 
cfiftallifed out of their matrix, rather than to be ranked ' 
among the quartz criftals ; for if the heat of the fun, or the 
climate were the caufé of the hardnefs of the diamonds, why 
is not a quartz criftal on the coaft of Barbary harder’than one 
from the province of Jemtland in Sweden? and who can af- 
jure us here in Europe, if, at the place where the diamonds 

ate dug, there is any kind of rock, cr not, which is the bafis 
or matrix of thefe precious flones, in the manner as the quartz 
1s of the rock or quartz criftals?, The account which Ta- 
vernier has given us, about the digging of diamotids et Gol- 
conda, agrees with that of the criltals in femtland, viz. that 
they lye bedded in clay within cluflers of criffals, and id 
clettss» Now fuch of our crisals aré always the cleareft, 23 
have never been adhetent to the rock, and next’ to them, 
fuch,as by foine unknown accidénis in nature, have been fe- ~ 
p2rated sk their bafis; but fach,.as are. yet fixed tothe 
rock, are very feldom fit for any ufe: if this, therefore, 
fhould happen to be the cafe likewife with the diamonds, it 
is no creat wonder, that they do fot at the very place take 
aby notice of the rock, and fill lefe, that they do not briog 
any of ittoEurcpe. The clufters of grounes of criftal from 
Schneckenftein ju Saxony, wherein topazes and rock criflale 

s 
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eE C Ty SLs 

B. Saphire, Saphyrus gemma. 
It is tranfparent, of a blue colour, and 

is faid to be in hardnefs next to the ruby, 
or diamond. 

are found promifcuoufly mixed, having each their different 
forms, colours, and hardnefs, furnifhes a proof that nature 
forms the fo called precious ftones or gems, each from its par- 
ticular matter or principle. 

_ The round diamonds may be fuppofed to have undergone 
the fame fate with fome of the rock criftals, viz. to have 
been, by changes in the earth, broken from their beds, and 
by the agitation of waters, ground and rubbed againft one 
another, until they have been rounded or reduced to this 
form; fince they are moftly found amongft fand, and are dif- 
covered in places worn down by heavy fhowers of rain. 

The ruby is criftallifed into an o€toédral form, as well as 
the diamond *, and differs alfo very little from it in hardnefs 
and weight ; I have, therefore, confidered thefe two, as be- 
ing of one and the fame kind, and that with as much right 
as others, who have ranked them under the rock criftals, 
which laft are more regular than any other earthy fubftance, 
as they afflume, during their criftallifation, a determined 
form, viz. the hexagona!, with a point at one or both ends. 

A fort of diamond is found, which is faid to be very foft, 
and is called the Jargon +t, but this fort is ftill unknown to 
me, nor have I found that any experiments have been made 
relating to its hardnefs and principles. 

I have feen in the collection of the mine-mafter, M. Van 
Swab, a diaphanous actoédral criltal of fluor, which, ac- 
cording to thofe, who only mind the figure, ought to be 
called a Diamond. 

* What I have obferved about the oftoédral form of the diamonds, 
may alfo be applied to the rubies. Befides, the rubies are alfo fometimes 
found of iiregular hexagonal figures. E. 
+ The Jargon, fo called by the Englifh jewellers, Its natural fhape is 

not yet known, it being found in form of pebbles in the Indies, where it 
is fplit into thin pieces, and thus fentto Europe. The jargons are of dif- 
ferent colours, viz. white, light yellow, and brown. According to 
fome lapidaries, they come neareft to the faphires in hardnefs ; and as 
they have, whencut and polifhed, a great refemblance to the diamond, 
they are alfo by fome called Soft Diamonds, and one may eafily be im- 
pofed upon in purchafing thefe for true diamonds, when they are made 
up in any fort of jeweller’s work, E, ‘ 

n 
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In confequence of the ignorance I plead in 
regard to thefe forts of ftones, I have given 
this a place by itfelf. 
Saphires are faid to be found in Alfatia, at 

St. Amarin, but accounts of this kind are in 
general not to be depended upon, as the 
fluors are frequently met with in collec- 
tions and the druggifts fhops under the 
name of faphires, when they are of a deep 
blue colour ; not to mention that the quartz 
is always termed a precious ftone, whenever 
it is foundclear, and of a fine colour. The 
faphire is faid to lofe its blue colour in the 
fire. Thofe which are but a little tinged are 
called white faphires. The faphire is feldom 
found of a very deep blue colour, and free 
from parallel flaws which run through it +. 

SECT. wh. 

C. Topaz. Topazius, gemma. 
‘ This is a precious ftone, which, when 
rough and perfect, is fold in a criftallifed 

+ The faphires in their rough or native ftate criftallize 
moft generally like two oblong hexagonal pyramids pointed 
at their tops, and joined at their bafes: yet they are fome- 
times found of an hexagonal columnar form. In the fire they 
lofe their blue colour. ! 

I have found fome of the deep blue faphires, and fome of 
a milky colour, which, when looked through, varied their co- 
lours in the fame manner as the milky or bluifh opals (Se&. iv. 
2, 3.) : thisis however no reafon why thofe opals fhould be 
ranked under the name of faphire, and lefs fo, fince there 
are alfo agats found of the fame quality (Se. Ix. in the note) 
it might rather give rife to a quefiion, whether the name of 
milky or bluifh opalis not to be confidered as a vague term, 
fince that principal quality is found in ftones of a fomewhat 
different nature, tho’ they all belong to the flinty order ? E. 

E 2 form 
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- form. At Schneckenftein in Saxony, thefe 
criftals are found of a prifmatical _ o¢t- 
oédral form, with no points, but flat, 
and. with fome facets at the top; however 
without doubt the oriental topazes have ano- 
ther figure *. 

Experiments by fire have been made on 
the Schneckenftein topazes by Mr. Pott, 
as may be feen in his Lithogeogne/fia. 

To this kind I refer 
a. ‘The pale yellow topaz. 
Which is nearly uncoloured, and is found 
at Schneckenftein. | 

b. The yellow topaze,. from Schneckenftein. 
t¢. Deep yellow, or gold coloured topaz, or 

oriental topaz. 
a. Orange coloured topaz. 

SEeCr. ZALVE 

_£. The yellowith green topaz, or Chry/olite. 
Is of a grafs green colour, and may 

perhaps belong to fome other fpecies, which 
might be difcovered, if it could be ob- 
tained ‘rough, or in its matrix, and large 

* T have got fome rough Brazil topazes, which are prifma- 
tical, and of a rhomboidal quedrangillar figure, pointed at 
one end; bw®t as thefe feem to be broke off at the other 
end, it is very likely, that they, as well as many other 
criftals, may be pointed at both ends, when nothing has 
impeded them during their criftallifation. ' 

Befides thefe, I have got fome fragments of other topazes, 
hkewife faid to be from the Brazils, which are all of them 
prifmatical, but plainly thew, that fome are pentagonal, and 
other regular hexagons with points, 

The tapazes lofe their colour in the fire, but fome of them 
turn red in a certain degree of heat, and are therefore very 
much ufed initead of the pale rubies, and SXRCIATS often fold 
as fuch. 

‘enough 
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‘enough or in fuch quantity as is neceffary for 
experiments to be‘made. : 

f. The yellowifh green and cloudy topaz, the 

Chryfoprafe. 
This is perhaps the fubftance which ferves 

aS a matrix to the chryfolite: for thofe I 
have feen of this kind are like the clear- 
veined, called in Swedifh milk criftal, and 
quartz, which is. of the firft degree of crif- 
tallifation. 

SECT. XLVII, 

FE. Bluifh green topaz, or the Beryll. 
This varies in its colours, and js called, 

when 
1. Of a fea-green colour, the aqua marina. 
2.. When more green, the Beryll. 

They are found in the ftream-works 
in Saxony and Bohemia, in form of peb- 
bles, or round pieces. 

Ne A Sie RO. hat a 

D. Emerald. Smeragdus gemma. 
Its chief colour is green, and is tranfpa- 

rent. | believe it to be, or to have been, a4 
criftal of its own feparate principle, fince 
in its qualities it differs both from the 
above-inentioned, and from the rock-crift 
tals; but I cannot pofitively affert this, 
fince I know no more of it, than that it is 
the fofteft of precious ftones, and that, 
when heated, it is phofphorefcent, like the 
fluors'; and what in fome cabinets is civen 
out for its matrix, and faid to come ftom 
Egypt, is nothing elfe than a decp green 

2 cockle 
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cockle-fpar *, of which colour we likewile 
find cockle, or fhirl, in the ifland of Uto, 
near Stockholm, and at Norbery, m the 
province of Weftmanland. 

Mr. Maillet informs us, that in formér 
times the beft emeralds were found in 

Egypt t. 

SECT: XL 

Obfervations on the preceding bodies called, 
precious-ftones, or gems. 

I have before mentioned the reafons, why I 
give thefe their feparate places from the following 

* The original Swedith has Sééorl /pat, that is cockle or fhirl 
{par, of which fee fully Seét. Ixxiii. infra. but the German 
tranflation terms it, eia Schoen spat, a fine {par; that is to 

- fay, (in this fenfe) a fine fluor. The {chorl, or fchirl, of the 
Germans, is a fubftance called by our Cornifh miners 
Cockle. 1 have therefore in my le€tures on foffils adopted the 
names of cockles or fhirls for this fubfiance in the Englith 
Janguage, D.C. 

+ The emeralds, in their rough or native flate, confift 
of hexagonal columns, moftly truncated at both ends, though 
fome of them now and then may be found facetted at the 
ends. I have famples of both tranfparent grafs-green, and 
light green, which in a gentle heat become colourlefs, but 
white and opaque in a ftrong fire, without the leaft mark of 
any fufion. 

When criftallifed cock’e, or fhirl, is found of a green 
colour,: tranfparent, and free from cracks or flaws, it is 
commonly called emerald by the jewellers, though it is ge- 
nerally of a deeper colour than the true emeralds, and alfa 

- wants its luftre: and hence itis, that the cockle-{par from 
Egypt is called the mother of the emeralds. 

However it may be, that this cockle was in antient times 
fafhiovable in Egypt, under the name of emerald, though 
now-a-days itis not fo much valued as the emerald of this 
(the filiceous) kind. See Seétionixxy. Note under the 
cockle. 

ftones, 
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ftones, among which they elfe might have been 
ranked equally as here, as they are already in 
other fyftems : to which I venture to add, that, 
as a naturalift, I cannot conquer that general 
weaknefs of valuing them fo highly ; for befides © 
their furprifing hardnefs, and fine colours, that 
pleafe the eye, it is not without foundation, that 
they micht be thought applicable to every ufe 
for which the filiceous kind is employed,. if they 
were to be had in large quantities: and by this 
alone it is they deferve to have the preference of 
the other ftones of this order. Inregard to the, 
colours, it is to be obferved, that thofe of 
the ruby and emerald are faid to remain in the 
fire, but that the colour of the topaz flies off: 
whence it is ufual to burn that gem on purpofe 
that it may be made ufe of inftead of the diamond, 
as it 1s harder than the quartz cryftal. The 
colours of gems are commonly fuppofed to de- 
pend on metallic vapours: but may they not 
more juftly be imagined to arife from a phlo- 
gifton, united with a little metallic or fome 
other earth? becaufe we find that metallic earths, 
which are perfectly well calcined, give no colour 
to any glafs, and that the manganefe, on the 
other hand, gives more colour than can be 
afcribed to the fmall quantity of metal which 
is to be extracted from it. (Section cxiii.) 

The phlogifton may perhaps have more diffi- 
culty to efcape through the pores of the hardeft 
of the precious ftones, if it is true, that the pro- 
petty of lofing the colour is in proportion to 
their hardnefs, as fome-authors feem to in- 
dicate, by affuring us, that none but the co- 
loured diamonds and the rubies keep their co- 
lours in the fire; but in this circumftance I like- 
wile want experience, but hope to fee it illuftrated 

E 4 by 
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by thofe who.may happen to get an opportunity 
of difcovering the true methods to deliver the 
world from the many ambiguities and diftinc- 
tions, which have been made on this fubjeét, 
and which perhaps are all formed upon as great 
reafon, as thofe we full ufe in diftinguifhing the 
oriental and occidental gems, which fignifies in 
other words, no more than hard and clear, or 
foft and flawy, deeper or paler, or of good or bad 
colours *. 

* To the precious ftones belong alfo the jacinths, or 
hyacinths, which are criftals harder than quartz criftals, 
tranfparent, of a fine reddifh yellow colour, when in their 
full lure, and formed in prifms pointed at both ends ¢ 
thefe points are always regular, in regard to the number of 
the facets, being four on each point, but the facets feldom 
tally : the fidesalfo, which form the main body, or column, 
are very uncertain, in regard both to their number and fhape, 
for they are found of four, five, fix, feven, and: fometimes of 
eight fides: further, the column or prifmis in fome alfo fo 
comprefied, as almoft to refemble the face of a f{pherical 
Facetted garnet. Thefe criftals lofe their colour, become 
white, and do not melt inthe fire, by which qualities 
chiefly they may be difiinguifhed from garnets, (Section 
Ixviil. 3.) which are likewife fometimes found of a co- 
Jour not inferior to the true jacinths. The author had not, 
at the time when he wrote this Effay, feen the true jacinths, 
but mentions in Seétion Ixix. C. c. that the reddifh yellow 
garnets from Greenland, are fold by the jewellers for jacinths ; 
fo are, likewife the aft Indian garnets of the fame colour, 
and, what is ftill more, there are fome jewellers that do not 
know the true diftinétions between a jacinth and a garnet at 
all, but buy and fell the garnets for jacinths, when they are 
of a fine reddifh yellow colour: this muft in particular be 
owing to the {carcity of the true jacinth. 

Mr. Cronftedt has fince informed me by letter, that he had 
lately got fome jacinths of a quadrangular figure, which did 
mot mele in the fire, but only became colourlefs ; this*con- 
frms what | have already mentioned about the jacinths I 

‘ eried, and which are above deftribed, E. 

SEC 
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SECT. L. 

E. Quartz. Quartzum*. 
This ftone is very common in Europe, 

and eafier to be known than defcribed. It 
is diftinguifhed from the other kinds of 
the filiceous order, by the following qua- 
lities, . 
3s. That it is moft generally cd 

throughout, even in the rock itfelf, 
whereby 

2. As well as by its own nature, it breaks 
irregularly, and into fharp fragments. 

g. That it cannot eafily be made red hot, 
without cracking ftill more. :~ 

4. It never decays in the. air. 
. Melted with pot-afhes, it gives a more 
“folid and fixed elafs than any “other of the 
filiceous order. 

6. When there has been no interruption in 
its natural accretion, its fubftance always 
criftallifes into hexagonal prifms, pointed 
at one or both ends. 

47. It occurs in clefts, fiffures, and fmall 
veins in rocks. It very feldom forms 
large veins, and ftill. feldomer whole 
mountains, without being mixed with he- 
terogeneous fubftances. 

§ E.C-0. iE 

The Quartz is found, 
1, Pure, Quartzum purum. 

A, Solid, of no vifible particles with a 
clofty furface. Particutis impalpabilibus 
Juperficte polita. Fat Quartz. 

* I thal] adopt this name of quartz in Englith as it has al- 
ready gained a-cefs into the other European languages. D.C. 

Gi. Une 
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a. Uncoloured and clear, Diaphanum. 
Is found in the copper mines in the 

north part of Norway, and in Siberia. 
This has no criftallifed form, but is ne- 
verthelefs as clear as quartz criftals of 
the beft water. 

6. White, the common fat quartz. 
c. Blue, from the ifland of Uto in the 

_. province of Sodermanland. 
d, Violet, from the ifland of Uto. 

B. Grained, Textura granulata. 
a. White, from the gold mines at Adel- 

fors in the province of Smoland, and 
the copper mines at Lovifeberg in Wett- 
manland. 

-&. Pale green, from Adelfors. 
C. Sparry quartz, Textura /patofa. 

This is the {carceft, and ought not to 
be confounded with the white Felt-fpat 
Sect. Ixvi. being of a {moother appear- 
ance, and breaking into larger and more 
irregular planes. 
a. Whitifh yellow, from the gold mines 

in Hungary. 
b. White, from the ifland of Uto. 

Sit. Tat 

D. Criftallifed Quartz, Quarzum crifiallifa- 
tum. Rock criftal. Quartz criftal. Cri/- 
tallus montanus. | 

Its figure is already (Sect. 1.) defcrib- 
ed, and, in regard to the colours, the fol- 
lowing varieties occur. ) 
1. Opaque, or femi-tranfparent, Criftallus 

opacus vel femi-diaphanus. 
a. White, or of a milk colour. 

; | b Red 
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b, Red, or of a carnelian colour, from 
Oran in Barbary. 

c. Black, from the fame place, 
2. Clear, Diaphanus. 

a. Blackifh brown, fmoaky topaz, or 
Raunch Topas of the Germans, is 
found at Egern in Norway, and at 
Lovifa in Finland. 

b. Yellow, found in Bohemia, and fold 
inftead of topazes. 

ce. Violet, the amethift, from Saxony, 
Bohemia, and Dannemora in Up- 
land. 

d. Uncoloured, Rock Criftal, properly 
fo called, from Bohemia: alfo from 
the province of Jemtland, and many 
other places; when thefe coloured 
criftals are not clear, they are called 
Flufs, for inftance Topaz-Flufs, A- 
methift-Flufs, &c. &c. 

SV lite be. Lda 

2. Impure Quartz, Quartzum heterogeneis in- 
time mixtum. 
4A. Mixed with iron, in form of a black calx, 

Quartzum calce ferri atro intrinfece mixtum. 
This is black, of a glofly texture, and. 
contains a great quantity - ‘of iron. 

It is found at Staf’s iron mine in So- 
dermanland, and at Gierdefioftrand in the 
parifh of Offerdal in Jemtland, at which 
laft place the iron alfo difcovers itfelf by 
its ruft in the cracks of the ftone. 

B. Mixed with copper in form of a red 
calx, Quartzum croco Veneris mixtum. 

Red 
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im © S'Red, and is found in Sunnerfkog’s cop- 
| per mine in the province of Smoland *: 

t 

Dabs. Go a nee 

f. The Flint, Silex pyromachus. Lapis corneus, 
or Hornfiein of the Germans. 

This is equally common with the Quartz, 
and it is full as difficult to defcribe it; efpe- 
cially as it forms a kind of intermediate fub- 
flance between Quartz and Jafper, both 

_-® That the colour in thefe latter bodies depends on metals, 
78 eafily proved by metallurgical Effays,-and the refemblance 
they have with compofitions of glafs, made on the fame prin- 
ciple; but the fame cannot be affefted of the precedent co- 
loured quartzes (Seét. li. lii.), before it be evidently demon- 
flrated. 

It is very likely, that a quartz may be found which is inti- 
mately mixed with a calcareous earth, and fuch is, perhaps, 
the Hungarian {parry quartz (Seét. li. C.),. which, however, 
T recommend for further examination. 

The quartz in general, and efpecially its criftals, are very 
eommonly thought, when yet in their foft or diffolved ftate, 
to have included within them fome vegetables, for inftance, 
grafs and mofs. ‘This I cansiot abfolutely deny, but I muf 
at the fame time obferve, that it deferves to be carefully ex- 
amined, if that, which is fhewn asa grafs, be not an afbef- 
tos, or a firiated cockle, and the mofs, only branched vacui- 
ties filled with earth, which, by their being ramofe, bear a 
vegetable appearance: it is very common in agates, and 
makes them of lefs value than otherwife they would be; this is 
moft generally the cafe with thofe flones, which are fhewn as 
including vegetables, and for my own part I have never been 
fo fortunate as to meet with any others. 

When the rock criflals are femi-tranfparent, or intermixed 
with opaque veins, they are, by the Swedifh lapidaries, called 
Milk criftals; when they are found in form of round peb- 
bles, which is occafioned by their being tofled about and © 
rubbed againft one another by floods, or by the fea, they 
are called by the Englifh lapidaries, Pebble cryftals. They 
geome from the Indies, Siberia, and other places, but thefe 
cannot be ranged feparately, for evident reafons, or otherwile 
for reafons already mentioned in their proper places. 

| which 
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which it fo nearly refembles, that it is not 
ealy to point ont fuch characters as fhall rea- 
dily diftinguih it from them. .The beft 
way, perhaps, wil! be to fpeak of its pro- 
perties comparatively ; end then we may fay 
‘that, 
a. It is more uniformly folid, and not fo 

much cracked in the mafs as the quartz; 
and, 

2. Fe is more pellucid than the jafper. — 
. Itbears being expoted to the air, without 

a AS et better than the jafper, but not 
fo well as the quartz. 

. It is better for making of glafs than the 
Satis but is not quite fo good as quartz 

for that purpofe. 
5. When ever there has been an opportu- 

nity in this matter of its fhooting into 
criftals, quartz criftals are always found 
in it; juft as if the quartz had made one 
of its conftituent parts, and had on cer- 
tain circumftances beén fqueezed out of 
it; this is to be feen in every hollow 
flint, and its clefts, which are always filled 
up with quartz. 

6. tt often fhews moft evident marks of 
having been originally in a foft and flimy 
ftate. 

The feveral varieties of this fpecies 
have obtained diftinét names, tore with 
re{fpect to their colours, than from any 
real difference in their fubftance;. but 
thefe: are fill maga to bé retained, as 
the. only. names. ufed by, jewellers, and 
others, who] know how to value them ace! 
cordingly. 

SECT, 
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D ts Crt es save 

1. The Opal. Opalus Pederota. 
It is the moft beautiful of all the flint 

kind, owing to the changeable appearance 
of its colours by reflection and refraction, 
and muft therefore be defcribed under both 
thefe circumftances. 
a. The Opal of Nonnius, the Sangenon of 

the Indians. | 
This appears olive-coloured by reflec- 

tion, and feems then to be opaque, but 
when. held againft the light, is found 
tranfparent, .and of a fine ruby red. 
That opal is fuppofed to have been of 

this kind, which Pliny mentions in his 
Natural Hiftory, chap. 307. fect. xxi and 
which he fays, was in the fenator No- 
nius’s poffeffion, who rather fuffered ba- 
nifhment, than part with it to Antony. 

This {tone was in Rome at that time 
valued at 20000 fefterces. But the ftone 
here particularly defcribed, was found in 
the ruins of Alexandria; it is about the 
fize of a hazle-nut, and was bought for 
a trifle of a French druggift, named 
Roboly, and prefented to the French ge- 
neral conful Lironcourt, who afterwards 
offered it to fale in feveral places, for the 
fum of 40,000 rixdollars. See  Haffel- 
quift’s Travels to the Eaft, under the ar- 
ticle of Opal. * 

* This. very ftone was in the year 1763 in the poffeflion 
of hisexcellency the duke de Nivernois, then ambaffador to 
the Britifh court, and I have often been honoured by his ex- 
eellency of having it for fome days in my pofleffion. D.C. 

| There 
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»- "Phere «is, however; another of the fame 
kind in Sweden, which by reflection ap- 

pears rather brown; but by refraction is 
red, with violet veins. 
8. The white opal. Its ground is white, of 
_-a glafs-like complexion, from whence 

are thrown out green, yellow, and blwifh 
rays; but it is of a reddifh or rather flame 
colour, when held againft the light. 
x. Of many colours. The oriental opal. 
2. Of a miiky colour*, from Eibenftock, 

in Saxony. | 
3. Bluifh, and {emi-tranfparent. This is 

not fo much valued, as thofe which are 

_ * Thave lately got afmall piece of pfeudo-agate, from the 
Eaft-Indies, which is of a yellowifh brown, and pale blue, or 
rather milky colour, with a fhining brightnefs, exattly like 
that of the milky opals of this feétion, and received alfo fome 
other fpecimens found at St. Georgio, near Turin, in 
Piedmont, there called by the name, Pfeudo agate (Baftard 
agate), a mame which ieems very well adapted to. this 
fione, fince -in every refpeét, hardnefs excepted, it comes 
neareft to the agates ; becaufe,1.Itis tranfparent in the fame 
degree as agates, and varied with red and grey colours, inter- 
fperfed fometimes with white opaque veins, or rings, and 
black dendritical figures. 2. It is of a very fine and fhining 
texture, when broke, rather fuperior to that of the agates, but 
fo foft, that it fcarce yields any fparks, when ftruck aga inf 
fteel; and does not admit of any polifh, but what is inferior 
to the luftre of its natural texture : however, it flightly marks 
common window glafs. 3. When broke through the den- 
drites, it is as f{mooth and fhining at that place as in any 
other ; and thefe dendrites vanifh in the fire, without leaving 
any pores inthe ftone. 4. It does not melt before the flame, 
by the blow-pipe, but becomes perfeétly white and opaque. 
5- Nor is it fufible even with borax. 6, It does not ferment 
with the acid of nitre. 

Somes 
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more opaque, becaufe it is eafier to be 
imitated byidrt eis» 2 oi baie 

OP rte Sly ta iy 
7 Phe Cat’s Eye. Pfedopafus. °” * 

This {tone is opaque, and reflects green 
and yellowifh rays from its furface, and is 
Tound jn} Giberia to} oe ee 

Sometimes this ftone is furrounded with -a white cruft, like 
common flints in the ftrata of chalk ; which cruft has likewife 

» the fame effeét as that of the flint, when this laft-mentioned 
has been previoufly freed from the.adherent chalk; viz. 1. It 
does not ferment nor diffolve in the acid of nitre ; ‘2. is not 
fufible by itfelf in the fire; 3. but melts pretty tafily with 
borax, though without any effervefcence, contrary to what we 
obferve with calcareous fubftances ; and thus borax will diffolve 

“a quantity. equal to:about three quarters of its own bulk, 
the h «not without difficulty, efpecially, towards the end of 
thé operation; but the glafs becomes quite clear and colour- 
lefs, inflead of growing white and opaque, as with calcareous 
fubftances. ~E. ' 

+ Not only this, but alfo fome of the other kinds of opals, 
have been well imitated by art, there being found compo- 
fitions of glafs, which thew very different colours, by refrac- 
tion ‘from what appear by reflection. A curious antient one 
of this kind is to be feenin the Royal Abbey of St. Dennis, 
near ‘Paris,: which is green on the outfide, and fhews a fine 
ruby colour when viewed againft the light. And Jately. an 
ingenious gentleman at London made fome paftes, which are 
of ayellowifh dark brown by refleétion; but fome of which, 
when held againft the light, appear of a fine blue colour, and 
others either purple, or like hyacints, garnets and. rubies. 

* The earlier writers on ftones mention other varieties of 
this kind; for inftance, the Oculus Mundi §, which, after hav- 

§ There arein the Britifh Mufeum at London, three of thefe ftones 
called Oculus Mundi, “The largeft of them ‘is about'the bignefS of a 
cherry-ftone, though in an/oval form, It is opaque, and its colour like 
that of a common yellow pea; itmay be fcratched, though’ not with- ° 
out difficulty, by a knife ; it feems however to Jeave a mark on com- 
mon glafs, and does not ferment with the acid of nitre. 

When it has lain in water fome hours, it becomes tranfparent, and of 
a-yellow amber colour. This change begins foon after the immerfion, 
and at one end, in form of a little fpot (but im a fmall one of the fame 

kind 
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oad & NO BE Om om Vihau oo: 

gi The Onyx. Onyx Camebuja. _Memphites. 
** *Phis ftone is’ the’hatdelt of “the’ finty 

tribe, and confifts of différently~ coloured 
veins, which run pafallelto one another, 
fometimes in ftraight, fometimes,in curved 
lines. It is found of. two forts. er ee 
4. Nail-coloured onyx,, having. pale. flefh- 
- coloured,, and white lines.. From the 

... iver. omm in Siberia, oc or 
&. With black and white lines. The Oriental 

- A, th aleala tains + 

cut figures on the ftraight-lined onyxes in 
relief, which they ¢alled Camebuja , thefe 

are ftill counterfeited, and called-Cama- 
yo. yeu,, Thefe which ‘confit of concentric 

. circles- were called Memphites ; and we 
. have now of this. kind, cut to be fet in 

~ 

ing been laid in water, fhines like a piece of red-hot charcoal; 
the Afteria, which is faid te fhew luminous ftars on its furface, 
&e. But thefe are no longer to be met with,-fince fafhion 
has. given preference to the more-tranfparent hard ftones ; 
and it is alfo-very difficult rightly to underftand the-deferip- 
tions of antient authors, in regard to colours, and their dif- 
ferent mixtures with one another f. . 

kind the beginning is round the edges) which increafes by flow degrees 
until the whole ftone is become uniformly clear throughout : when 
taken oat of the water, it lofes its tranfparency, firft at one end, 
then gradually over the remainder, until the whole ftone has recovered 
its former opacity ;' and this change happens in iefs time than thatof its 
becoming tranfparent. No other experiments have yet been. made 
upon this ftone, becaufe it is fo very feldom to be met with ; and thefe 
are not fufficient to determine exaGly of what kind it is. E. 
I Amongft thefe cannot be reckoned the Tourmaline, fo much re- 

nowned of late for its electrical qualities. It is but a cryftallifed cockle, 
ofa green or brown colour, more or Iefs deep, fo as to turnito a 
black, and fometimes to a bluifh colour, when looked through ; others 
appear quite black. [See Sect. LXXV.) E. 

The Brafilian emerald feerns to have the famé properties of becoming 
eleGirified pofitively in one fide, and negatively in the otiier; it belongs 
alla to the Shir] kind, [See Se&, XLVIII, Notet. | ; ‘ 

MNES, 
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rings, under, the name of Occhi di Gatit; 
which, however, ought not to be.con- 
founded with the pfeudopal, (Seét, lvi.} 
or cat’s-eye. 

SECT LVI: 
4., The Chalcedony, or white agate. ~ 

I a flint of a white colour, like milk di- 
luted with water, more or lefs opaque: it 
has veins, circles, andround fpots. It is faid 
to be fofter than the onyx, but much harder 
than thofe agates which are fometimes found 
of the fame colour. 
a. The white opaque Chalcedony, or Cacho- 

long, from the Buckarifh Calmucks. This 
was firft made known by one Renez, a 

Swedifh officer, who for feveral years had 
been in that country. The inhabitants 
find this flint on the banks of their rivers, 
and work idols and domeftic veffels out 
of it. 

& Of white and femi-tranfparent ftrata, from 
Ceylon... 

. ¢. Bluifh grey, from Ceylon and Siberia, 

Sp oers ee BS 
. The Carnelian, Carniolus. 

Is of a brownifh red colour, and often en- 
tirely brown. Its name is originally derived 
from its refemblance to flefh, or to water 
mixed with blood. | 
a. Red, from the Eaft, and Turky. 
g. Yellowifh brown, looks like yellow am- 

ber, from the river Tomm, in Siberia. 
It is faid not to be fo hard as the Chal- 

' cedony, ot oy 
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». berebieThetectsam Europe great quantities of 

moft varieties of agates’*, -particularly at 
~ Oberftein in the. Palatinate;: where they 

are cut and polifhed: but they are hke- 
wife found-in every part of the world. 
In Sweden there is not yet, as far as I. 
know, more than one fpecies. of. agate 

found; namely, at Gafebeck, in the pro- 
»~« vince of Skone, which is of a white and 

deep red colour. Hr et 

+8.C TE ~ LXE 
8. Common Flint, Silex communis’ Pyroma- 

chus. | : 
‘ Is really of the fame fubftance as the 
6» agate; but as the colours are not fo ftriking 

- * T have lately got a fpecimen of a hollow agate ball, with 
pale amethifis in the infide, between’ which is cryftallifed a 
calcareous fubftance into a fibrous form. Thefe fibres are 
parallel, white, fhining, and very minute, exaétly. refembling 
the fineft afbeft, for which it alfo might be miftaken, if it was 
to be judged only by the eye. But by experiment it is found 
neither to be an afbeftus nor a gypfum, which fometimes 
fhoot alfo into a fibrous form, but entirely a pure calcareous 
fubftance. The whole mafs.does not adhere together, but 
is nearly divided into {mall triangles, which are placed upon 
one another, fo as almoft ‘to form ‘a large figure of the fame 
kind. Thi¢fe fibres however, although very minute, may be 
found by means of a proper manifying-glafs, to be of an 
angular figure, like thofe mentioned in the note at page 82. 
“The fhape of balls and irregular nodules, is the moft general 
‘form in which agates and flints are commonly found. Neverthe- 
lefs, befides what | have feen in feveral collections in London 
and abroad, I have likewife fome fpecimens of native filver, 
from Potof, in the Spanifh Weft Indies, which run in a grey 
and blue tranfparent agate, with white opaque veins ; which 
féems to confirm thé opinion, that agates may form veins m 
the rocks, 2s well as-other forts "of ones. [See the note of 
See, LXIIL} E- 

19 
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or agreeable, it is commonly confidered ag 
a different fubftance. 
a. Blackifh grey, from the province of 

Skone. . 
6. Yellow femi-tranfparent, from France. 
c. Whitifh grey. 
d. Yellowith brown. 

When the fiints are fmall, they are in 
England called pebbles; and the Swedith 
failors, who take them as ballaft, call them 
Singel. 

Se fT; “ee. 

g..Chert, Petrofilex, Lapis Corneus. The 
Hlornftein of the Germans. 

Is of a coarfer texture than the preced- 
ing, and alfo lefs hard, which makes it con- 
fequently not fo capable of a polifh. It is 
femi-tranfparent at the edges, or where it is 
broke into very thin pieces. 
a. Chert of a flefh colour, from Carl- 

Schakt, at the filver-mine at Salberg, in 
the province of Weftmanland. — 

b. Whitifh yellow, from Salberg. 
¢. White, from Kriftiersberg, atc Nya Kop- 

parberget, in Weftmanland. 
_d. Greenith, from Prefterufvan, at Helle- 

fors in Weftmanland *. 

* There are not yet any certain charafters known, by 
which the Cherts and Jafpers may be diftinguifhed from 
each other : by fight, however, they can eafily be difcerned, 
viz. the former, or chert, appearing femi-tranfparent, and 
of a fine fparkling texture, on being broken; whereas the 
jafper is grained, dull, and opaque, and has exactly the ap- 
pearance of a dried clay: the chert is alfo found forming 
larger or {maller veins, or in nodules like kernels in the rock; 
whereas the jafper, on the contrary, fometimes conftitutes 
the chief fubftance of the higheft and moft extended chains 

of 



MINERALOGY. 69 

ef mountains. The chert is likewife found plentifully in 
the neighbourhood of {caly limeftone, as flint is in the ftrata 
of chal. Whar connexion there may be between thefe bo- 
dies, perhaps time will difcover. : 

But flints and agates being always found in loofe and 
fingle irregular nodules, and never in rocks, as the chert, is 
a circumftance very infufficient to eftablith a difference be- 
tween them ; for there is agate near Conftantinople running 
vein-like acrofs the rock with its country, of the fame hard-— 
nefs, and as fine and tranfparent as thofe other agates, which 
aré foand in round nodules.at Deux Ponts. We mutft there- 
fore content ourfelves with this remark concerning flints, That 
they feem to be the only kind of ftone hitherto known, of 
which a very large.quantity has been formed in the fhape of 
loofe or feparate nodules, each furrounded with its proper 
cruft ; and thatthe matter which conftitutes this cruft, has 
been feparated from the reft of the fubftance in like manner 
as fardiver, or glafs gall, feparates from, and {wims upoa 
glafs during its vitrification ; tho’ fometimes the formation of 
this cruft may have been prevented by the too fudden harden. 
ing of the matter itfelf: I fhali therefore take the liberty 
to call this matter of the cruft, Which fometimes is an in- 
curated terre verte, by the name of Ayare- gall. 

Other fpecies of ftones, which are tourd in loofe pieces, 
or nodules, except ores, and fome forts of ftalactites, thew 
evidently by their cracks, angles, and irregular figures, that 
they have been torn from rocks, rolled about, and rubbed 
againft one another in torrents, or by fome other violent 
motions of water. ‘That flints have originally been in a foft 
ftate, as ihave mentioned, is ealy to be feen in the Egyptian 
pebbles, which have impreflions of {mall ftones, fand, and 
fometimes perhaps grafs, which however have not had any 
ingrefs into the very flint, but feem only to have forced the 
abovementioned agate gall or crud outof the way ft. 

SECT: Lae 

G. Jafper, a/pis. 
All the opaque flints are called by this 

name, whofe texture refembies dry clay, and 
which have no other known quality, whereby 

+ The erroneous notion of the once foft ftateof ftones, fee difcuffed 
in my Fist Lecture on Foffils. D.C. 

ie they 
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they may be diftinguifhed from other flints, 
except that they may be more eafily melted in 
the fire; and this quality perhaps may proceed 
from fome heterogeneous mixture, probably 
of iron. 

1, Pure jafper, Fa/pis purus. 
Which by no means yet known can be 
decompounded. 

. @. Green with red fpecks or dots, the 
Heltotrope, or blood-ftone, from Egypt, 

b. Green, from Bohemia. 
c. Red, Diafpro roffo Italorum, 
d. Yellow. ' 
e. Red with yellow fpots and veins, Diaf- 

pro florido of Sicily, Spain, and Con- 
‘ftantinople. 

f. Black, from Finland, and Nefkott, 
in the province of Jemeland, 

S E CeTie? LAV. 

2. Jafper containing iron, Ya/pis smartialis, 
Sinople. 
A. Coarfe erained. 

~ a. Red and reddifh brown, Sinople, from 
the Fiungarian g cold mines. 

RB, Stecl.erai ined, or fine orained. 
a. Reddith Down from Altenberg, in 
ae xony; looks like the red ochre or 
chalk ufed for drawing, and has par- 
tition veins, which are “unctuous to the 

touch, like a fine clay, and other hke 
Rinds;. = | 

ey As a folid and fhining texture, hke a 

é. Lae wer- -coloured, 

b, Deep red. Bot! bee bw eie are. found ag 

Bas 
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Langbanfhyttan in the province of Wer- 
meland, and at Sponwik in Norway. 

c. Yellow, from Bohemia. 

This laft mentioned, when calcined, 
is attracted by the load-ftone,. and being 
affayed, yields 12 to 15 per cent. of 
iron. 

* Jafper, when frefh broke, fo nearly refembles a bole of 
the fame colour, that it cam only be diftinguifhed. by its 
hardnefs. In the parifh of Orfa, in the province of Dalarne, ~ 
there is a red bole found in fpaces like glands or kernels, in 
that fort of fandftone from which grinditones are cut; and 
fome miles diftant, in the rocks at Serna, a red jafper of the 
fame colour and texture as the above bole, is found in a 
much harder kind of fandftone. In other places jafper is 
found in fuch unctuous clefts, as if they had contained unc- 
tuous clays; as pipe clays, and’ red chalk ¥!and there are 
likewife fome jafpers which imbibe water. ) May it not then 

e fuppofed with fome probability, that jafper is an indu- 
rated bole, a reddle, or terre verte ? Thatjafper, as wellas 
thefe, confifts of clay and iron; though, by reafon of its 
being hardened, it becomes as difficult to extract thefe prin- 
ciples from it, as to reducea {mall quantity of fcorified iron 
to its metallic form, when melted with a large, quantity of 
flag or glafs? That the fame bole or clay, together with 
another fubftance, perhaps lime, after being diffolved by a 
menitreum, not yet determined, is fufficient for the produc- 
tion of flint ftone? and that fo much of the bole as ‘way 
fuperfluous, being feparated from the mafs, is found ad- 
hering to the furface, or in the fiffures, &c. | 

Thus one might imagine, that jafper could eafily be pro- 
duced, and that the foft kinds might become harder by 
length of time ; but its particles cannot be fuppofed to ap- 
proach nearer and nearer to one another during the harden- 
ing ; nor can it be imagined, that the jafper fhould by that 
means become of a2 finer texture. On the other hand, we 
know extremely we'l, and have the experience of it every 
where, that porphyry in the rocks decays into a white crutt, 
wherever itis expofed to the air, although internally it re- 
mains very hard and black; forinflance, at Klitten, in Elf- 
dalen, in Sweden. From whence it may be fuppofed, that 
water, which wafhes off the mouldered particles, muft by 
degrees colle® them fomewhere, and at length prefent us 

F 4 with 
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SEC T. \:LXVI. 

HT. Rhombic Quartz, Spatum fcintillans Felt- 
Jpatum *. 

This has its name fromm its figure +, but 
feems to be of the fame fubftance as the 
jafper. I have not however ranked them 
together, for want of true marks to diftin- 
guifh the different forts of the flinty tribe 
from one another. 

This kind is found, 
1. Sparry. 

we Wy irre: ie | 
b. Reddifh brown, occurs in the Swedith 
and alfo in the foreign granites. 

c. Pale yellow. 
d, Greenifh. : | 

This laft mentioned refembles very 
much the f{chorl or cockle-fpar, (Sect. 
Ixxi.) but is neither fo eafy to melt in 
the fire, nor of fo exact a figure. 

2. Criftallifed. 

with them in form of an earth, which perhaps we do not 
know in that ftate. It may be afked, Whether this earth will 
be duétile as clay, or rough to the touch as powder of bricks? 
Perhaps Tripoly is produced in this manner. 

* The Germans and other nations call this fubftance 
Feid-f{pat, that is feild or vague {par ; a name very inadequate 
to its nature, as it touches no wife on the fparry clais. I 
have therefore, in my Lectures, given it the Englifh name of 
Rhombic Quartz, a name very fignificant, as the name quartz 
exprefies its clafs ; andthe quality of it, of always breaking 
into angular (rhombic) fragments, is alfo exprefled by the 
adjeGlive of rhombic. D.C. | 

~ + What Cronflect means, that the feld-fpat has its name 
from its figure, is unintelligible. D.C, 

AA In 
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A. In feparate or diftinét rhomboidal 
criftals, from the iron mine called Moff- 
grufvan, at Norbery in Weftmanland *. 

SECT. LXVIL 

OBSERVATION onthe SILICEOUS ORDER? 

The ceconomical ufes of this order are not 
fo manifold as thofe of the Calcareous and Ar- 
gillaceous claffes; however, moral reflections laid 
afide, it will be neceffary briefly to mention how 
far this order is confidered and employed in com- 
mon life. : 

The Europeans have no farther trouble with 
the precious ftones, than either to cut them from 
their natural or rough figure, or to alter them, 
when they have been badly cut in the Indies ; in 
which latter circumftance they are called Labora: 
and it may be obferved, that for cutting the 
ruby, fpinell, ballas, and chryfolite, the oil of 

* This fpecies is very feldom found alone in form of 
veins, and (till more rarely as conftituting the fubftance of 
whole mountains; but is generally mixed either with quartz 
and mica, as in the granites, or with jafper, having fome 
occafional concurring particles of quartz, cockle, and horn- 
blende, as in the porphyry, If the rhombic quartz and jafper 
were of the fame fpecies, that fort of porphyry which is 
made up of thefe two bodies only, ought to be ranked among 
the jafpers, inftead of being placed with the Saxa in my 
Appendix, Sect. cclxv1. 

It is however obfervable on old monuments, which are 
expofed to the open air, that though the porphyry has de- 
cayed, and confequently loft its polith, yet granite of the 
fame age, compofed for the moft part of rhombic quartz, 
has kept its luftre. This, however, does not contradié&t 
the poflibility of rhombic quartz being of the fame fubftance 
as the jafper ; becaufe the calcareous fpar is found to bear 
the weather, and even fire, better than the limeftone. 

vitriol 

~ 
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vitriol is required, inftead of any other liquid, to 
be mixed with the diamond powder. | 

If the petty princes in thofe parts of the 
Indies where precious ftones are found, have 
no other power nor riches preportionable to 
the value of thefe gems; the reafon of it is as 
obvious as of the general weaknefs of thofe 
countries where gold and filver abound, viz. be- 
caufe the mhabitants, placing a falfe confidence 
in the high value of their poffeffions, negle& 
ufeful manufactures and trades, which by degrees 
produces a general idlenefs and ignorance thro? 
tne whole country. 

On the other hand, perhaps fome countries 
might fafely improve their revenues by fuch 
trafic. In Saxony, for example, there might 
probably be other gems found, befides aqua- 
marines and topazes; or even a ereater trade 
carried on with thefe than at prefent, without 
danger of bad confequences; efpecially under 
the direction of a careful and prudent govern- 
ment. 

The half precious: ftones, fo called, or gems of 
lefs value, as the opal, the onyx, the chalcedony, 
the carnelian, and the coloured and uncoloured 
rock criftals, have been employed for ornaments 
and ceconomical utenfils, in which the price of 
the workmanfhip greatly exceeds the intrinfic 

value of the ftones. The antients ufed to en- 
grave concave or convex figures on them, which 
now-a-days are very highly valued, but often 
with lefs reafon than modern performances of 
the fame kind. Thefe ftones are worked by 
means of emery on plates of lead, copper, and. tin, 

or with other inftrumeénts; but the common worls 
on agates is performed at Oberftein, with grind- 
flones, at a very cheap rate. When once fuch a 

| manufac- 
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manufactory is eftablifhed in a country, it Is 
neceflary to keep it up with much induftry and 
prudence, if we would wifh it to furmount the 
caprice of fafhions ; fince how much foever the 
natural beauty of thefe ftones feems to plead for 
their pre-eminence, they will at fome periods 
unavoidably fink in the efteem of mankind, but 
they will likewife often recover, and be reftored 
to their former value. | 

The grindftones at Oberftein are of a red co- 
lour, and of fuch particular texture, that they 
neither admit of any polifh, nor are they of too 
loofe a compofition, . 

Moft part of the flinty tribe is employed for 
making glafs, as the quartz, the flints and peb- 
bles, and the quartzofe fands. The quartz, 
however, is the beft; and, if ufed in due pro- 
portion with refpeét to the alcali, there is no 
danger of the elafs being eafily attacked by the 
acids; as has fometimes happened with glafs 
made of other fubftances : for inftance, of bot- 
tles filled with Rhenifh and Mofelle wines, 
during the time of a voyage to China. 

In the {melting of copper ores, quartz is ufed 
to render the flag glaffy, or to vitrify the iron; 
quartz being more ufeful than any other ftone, 
to regain or revive this metal. 

The prefence of the quartz in the rock-ftones, 
(Seét. cclxii.) and alfo in crucibles, and fuch vef- 
fels, contributes moft of all to their power of 
refifting the fire: it appears likewife probable, 
that the quartzofe matter makes the grind and 
whetftones fit for their intended purpofes. 

SECT. 
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SECT. LXVIIL. 

The Tuirp Orpver. 

The Garnet Kind, Terre Granateez. 

The mattercompofine the fubftance of garnet, 
and fchorl or cockle, except that {mall portion 
which is metallic, does in its indurated ftate re- 
femble the filiceous tribe, fo far as relates to 
external appearance and hardnefs ; and therefore 
I would. willingly have followed the opinion 
commonly received, of confidering thefe twa 
fubftances as arifing from one another, if I had 
not been perfuaded to the contrary by the fol- 
lowing qualities of the garnet. 

cP 

as 

It is more fufible, in proportion as it con- 
tains lefs metallic matter, and is more 
tranfparent or glaffy in its texture;. which 
is quite contrary to the filiceous kind. 

. This is the reafon, perhaps, why the gar- 
net, mixed with the falt of kelp, may on 
a piece of charcoal be converted to a glafs 

by the blow-pipe, which cannot be done 
with the flints: and, 

. Why the moft tranfparent garnet may, 

without any addition, be brought to a black 
opaque flag by the fame means. 

. Iris never, fo far as is hitherto known, found 

pure, or without fome mixture of metal ; 

and efpecially iron, which may be extracted 
by the common methods. 

. The garnet matter, during the criftallifa- 

tion, has either been formed in {mall de- 

tached quantities, or elfe has had the 

power of thooting into criftals, though 
| clofely 
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clofely confined in different fubftances : fince 

garnets are generaily found difperfed in 
other folid ftones, and oftentimes in the 

harder ones, fach as quartz and chert *. 

8 Bay. EXTX, 

1. Garnet, Granatus. 
Which is a heavy and hard kind of ftone, 

criftallifing in form of polygonal balls, and 
is moftly of a red, or reddifh brown co- 
four. 
A, Garnet mixed: with iron, Granatus mar- 

tialis. 

* [tis certain, that the metallic calces being mixed with 
other earthy fubftances, make great alteration in refpect to 
their fufibility; and we know from experience, that the 
prefence of iron in the argillaceous, and moft particularly 
in the micaceous kinds, renders them fuafible; however, 
though there may be geod reafons for confidering the garnet 
as aquartz impregnated with iron; yet as quartz becomes 
lefs fufible by any addition of iron, of which the Swedifh 
Torrfién, (Sect. ccxiii. in the note) a martial ore, commonly 
mixed with quartz, is an inftance ; and as even the fpecies 
of quartz naturally mixed with that metal, (Sect. lui. 4.) 
are far lefs eafily fufible than the garnet; it might perhaps 
be better to cail the garnet a ftone of a different order, until 
by fufficient experiments we may have réafon to reduce the 
number of the earths. Though if we fhould ever arrive at 
an exact method of claffing in this refpect, perhaps the 
ceconomical ufe of thefe bodies will rather require fuch a dif- 
tribution of them as fhali more regard their prefent exiffence, 
than that which they have been originally derived from. 

The garnet earth, fo far as I know, is not yet found, but 
in an indurated ftate; and, as fuch, it is divided into the 
garnet, and into fhirl or cockle, and that in regard to the 
figure of their criftals, more than any thing elie: though 
their colour has alfo had fome fhar2 in this divifion. I have 
here followed cuftom, which, perhaps, may have fome rea- 
fon, however 11] founded it be, 

1. Coarfe 
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1. Coarfe erained garnet ftones, without 

iS 

any particular figure, Grandtus parti- 
cults granulatis figura indeterminata ; 
in Swedith called Granat-berg ; in Ger- 
man Granaiftein. 
a. Reddifh brown garnet, found in the 

mine called Granat-Skierpningen, at 
Nya Kopparberg, in the province of 
Weftmanland. 

6. Whitifh yellow, from Torrake- 
berget, in the parifh of Gorborn, in 
Wermeland. 

c. Pale yellow, from Sikfioberget,! and 
Vefterfilfverberget, in Kopparberg- 
flan, in Sweden. 

. Cryftallifed garnet, Granatus cryftal- 
lifatus. 
a. Black, from Swappawari, in Lap- 

land. 
b. Red, femi-tranfparent, and cracked, 

from Engfo, at the Lac Malaren, in 
Weftmanland. 
Tranfparent, Grauatus gemma. 

» Reddifh yellow tranfparent, the ja- 
cinth, or hyacinth, Ayacintus gem- 
ma, trom Greenland, and Bergen’s 
Stift in Norway. 

I am not certain whether the orien- 
tal jacinth and that from Siberia are 
of the fame kind; but this garnet 
from Greenland is by the jewellers 
fold as a jacinth. : | 

d. Reddifh brown, from Kallmora and 
Stripas, at Norbery, in Weftmanland. 

é. Green, from Ejibenftock in Saxony, 
and Gellebeck, in Norway. , 

f. Yellowifh green, from Gellebeck. 
| SEU 

a) 



MINERALOGY: 39 

SEC Tl SUKX. 

B. Garnet mixed with iron and tin, Gramnatus 
crocis Martis et Fovis mixtus. . 
i. Coarfe grained, without any particular 

ficure, Granatus particulis granulatis figu- 
ra indeterminata. 
a. Blackifh brown, from Moren, at Wet 

tanfors, in Weftmanland. 
2. Cryftallifed. 

a. Blackifh brown, from Moren. 
6. Light green or white, from Gokum, . 

at Dannemora, in the province of Up- 
land. 7 
The Bergs-radets, or mine-mafters, Mr. 
Brandt and Mr. Rinman have publifhed 
fome experiments on this kind of garnet, 
in the Memoirs of the Royal Academy 
of Sciences at Stockholm. 

SPECT. BARL 

C. Garnet mixed with iron and lead, Gra- 
natus calethus Martis et Saturni mixtus. 
1. Cryftallifed. : 

a. A reddifh brown, from Arfet, in the 
parifh of Froderyd, in the province of 
Smoland. 

This was difcovered, and accurately 
examined by the Bergs-radet Mr. Von 
Swab *, 

* When any of the garnet kind is to be tried for its con- 
taining metal, the iron ought to be melted out of it by the 
common procefs; and if the garnet, at the fame time, contains 
both tin and lead, thefe two metals are likewife included in 
the iron: however, they may be extracted out of the iron, 

by 



$ «=f SYSTEM OB 

SECT. SORA, 

2- Cockle or Shirl, Bafaltes; Corneus cryftal- 
Lifatus Wallerit ; Stannum cryftallis columnari- 
bus nigris Linnai. 

Is a heavy and hard kind of ftone, which 
fhoots into cryftals of a prifmatical figure, 
and whofe chief colours are black or green. 
Its fpecific gravity is the fame as the garnets, 
viz. between 3000 and 3400, though al- 
ways proportionable to their different foli- | 
EVs yi 8 
A. Cockle, or fhirl, mixed with iron, Ba/faltes 

martialis. 7 

1. Coarfe, without any determined figure, 
Bafaltes particulis palpabilibus figura in- 
determinata. ‘ 

a. Green, found in moft of the Swedifh © 
iron mines. 

by expofing it to a heat augmented by degrees, becaufe then 
the tin and lead {weat out in form of drops, almoft pure, 
though always fomewhat mixed with iron. ! 

The criftallifations of the garnets are fo far different from 
one another, that fome have a greater and fome a lefs num- 
ber of facets, or fides ; but this has no relation or dependence 
either on their contained metals, their colour, or their 
tranfparency ; wherefore, in order to avoid a prolixity, 
which is uuneceflary, I have omitted fuch varieties, and only 
obferved that they are round or fpherical, with facets. Be- 
fides, there is not yet difcovered any figure amongft them 
which is abfolutely particular and remarkable, for the 
granatus dodecacdros ex rhombis Linnei are difperfed every 
where in the rocks at Kongsberg, in Norway. 

SEC fg 
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| | SEES Fs BESS sho 

6. The Sardonyx. panos < 
Is a mixture of the chalcedony and car- 

nelian, fometimes ftratum-wife, and fome- 
times confufedly blended and mixed toge- 
ther, 
@. Striped with white and red ftrata: this 

ferves as well cut in cameo as the onyx. 
&. White, with red dendritical figures. 

This very much refembles that agate 
which is called the Mocha ftone, but with 
this difference, that the figures are of a 
red colour in this, inftead of black, as in 

that agate, aA 
I have unwillingly diftinguifhed the 

onyx, carnelian, chalcedony, fardonyx, 
and agate, as feparate fpecies, fince there 
is no real difference between them, except 
fome inexplicable degrees of hardnefs ; 
but I have been induced to continue thefe 
names for the reafons before given in 
Sect. liv. , 

oy Ly BAG 

7. The Agate, Achates. 
This name is given to flints that are va- 

riegated with different colours, promifcuoufly 
blended together; and they are efteemed 
in proportion to their mixture of colours, 
their beauty andelegance. Hence alfo they 
have obtained variety of names, moftly 
Greek, as if the bufinefs of the lapidary in 
cutting of them, and admiring their fevera! 
beauties and figures, had been derived from 
that nation alone. 

, 2 As 
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As it ever-was and muft be very difficult 
to give intelligent defcriptions of colours, 
fo we are quite at a lofs to underftand the 
meaning of the antients in this refpeét ; but 
this *indeed is of little confequence, as we 
feem to have the fame right, ‘under the fame 
circumftances, of inventing new names for 

“them; and that in whatever language’ we 

AS pebble, 

pleafe. ‘ Neverthelefs I have defcribed fome 
few varieties of thofe which at‘ this.time are 
the moft common, to ferve as inftances. 
a; Brown opaque agate, with black veins, 
and = deridritical’ figures, the Egyptian 

6. Of achalcedony colour, Achates chalce- 
donifans. : 

¢. Semi-tranfparent, with lines of a blackifh 
brown colour, and denaritical figures, the 
Mocha ftone. ates 

This is much efteemed, and makes a 
valuable part of fome collections, where 
it has’a place chiefly for the fake of its 
figures, refembling vegetables, animals, 
ézc. which however areoiten improved by 
art. 4 

d. Semi-tranfparent. with red’dots, Gemma 
divi Stephani.’ 
When the points are very minute, fo 

as to give the {tone a red appearance, it 1s 
by fome called Sardea. 

e. Semi-tranfparent, with clouds of an orange 
colour. 

f. Deep red or violet, and femi-tranfparent. 
g. Of many colours, or variegated. 
b. Black. - . 

There 



MINERALOGY. $y 

S POSS EXT 

2. Sparry, Bajfaltes [patofus. 
a. Degp green, (the mother of the eme- 

ralds) from Egypt *. 
b. Pale green, from Wefteriilfverberget, 

and Hagge, at Norberke, Linbaftmoren, 
at Grangierde, in the province of Wett- 
manland, &c. 

c. White, from Silf-udden, at. Wefter- 
filfverberget, Pargas in Finland, the 
lime-rocks at Lillkyrkie, oe province 
of Nerike, &c. 2h 

This occurs very frequently in the 
fcaly lime-ftones, and its colour changes 
from deep green to white, in proportion 
as it contains more or lefs of iron. 

SECT. LXXIV. 

3: Fibrous, Ba/altes particulis jibrofis , Striated 
cockle, or fhirl: it looks like fibres, or 
threads made of glafs. 
A. Cf parallel fibres, Ba/faltes fibris paral- 

lellis. 
a. Black, from Guftavsberg, in the pro- 

vince of Jemtland, the ifland Uto, in 
the Lake Malaren, &c. : 

6. Green, in moft of the Swedith iron 
mines. 

c, White, from Wefterfilfverberget, in 
the province of Weftmanland, Lill- 
kyrkie in Nerike, and Pargas in Fin- 
land. 

* The Plafma, or mother of the emerald of authors, isa fine 
pellucid true quartz, of a green or emerald colour, nota ftone 
of this kind. D. ee 

ay BOE 
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B. Of concentrated fibres, Bafaltes fibris 
concentratis; "The ftarred cockle, or fhirl, 
trom its fibres being laid ftellarwife. 
a. Blackifh green, from Salberg, in 

Weitmanland, where, being found to- 
gether with a fteel grained lead ore, the 
whole is called, gran-ris-malm, or pine- 
ore, from itsrefemblance to the bran- 
ches of that tree. . This kind of cockle 
1s alfo found at Uto, in Malaren. 
Light green, from Kerrbo, at Skin- 
fkatteberg, in Weftmanland. 

c. White, at Lillkyrkie in Nerike, Wef- 
terfilfverberget in Weftmanland, and 
Pargas in Finland. 

— 

SE QELS 

4. Cryftallifed cockle, or fhirl, Bafcltes cry- 
fiallifatus. | 
a, Black, from France, Yxfio at Nya 

Kopparberg, in the province of Weit- 
manland, Umea tn Lapland, Ofterbottn 
in Sweden. 

* 'To this fpecies of cockle, or fhirl, belong moft of thofe 
fubftances called smperfed afbefti; and as the cockle per- 
feétly refembles a flag from an iron furnace, both in regard 
to its metailic contents, and its glaffy texture, it is no won- 
der that it is not foft enough to be taken for an afbeilus. It 
has however, only for the fake of its ftru€ture, been ranked 
among the afbeiti; and it is furprifing, that the fibrous gyp- 
fum, from Andrarum, in the province of Skone, has efcaped 
being on the fame account confounded with them. ‘The 
ftriated cockle, or fhirl, compared to the afbefti, is of a fhin- 
ing and angular furface (though this fometimes requires the 
aid of the magnifying-glafs to be difcovered) always fome- 
what tran{parent, and is pretty eafily brought to a glafs with 
the blow-pipe, without being confumed, as the pure afbefii 
feem to be. (See Afbefti, Sect. cii.) : 

b, Deep 
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d. Deep creen, from Salberg in Weftman- 
land. : 

c. Light green, from Enighets-grufvan at 
Norberg, in Weitmanland, 

d. Reddifh brown, from Sorwik, at Grengie 

in Weftmanland, and Glanfhammar, in 

the province of Nerike. _ : 
The Tauffstein, from Bafil, is of this 

colour, and confifts of two hexagonal 
criftals of cockle grown together in form 
of acrofs: this the Roman Catholics wear 
as an amulet, and is called in Latin, /apis 
crucifer, or the crofs-ftone * 7. 

* It is not impoflible, that there may be fome kinds of 
cockles, or fhirls, which, befides iron, alfo contain tin or 
lead, as the garnets: but I am not quite convinced of it; 
though I have been told, that lead has been melted out of a 
cockle, from Rodbeck’s Eng, at Umea, in Lapland ; and it 
feems likewife very probable, that the cockles which are 
found in the Englifh tin mines, may contain fometin. ‘There 
are fome criftals of cockle found, which aré fufible to a 
greater degree than any fort of ftone whatfoever: thefe are, 
always of a glafly texture, and femi-tranfparent. | . 

The figure of the cockle criftals is uncertain, but always 
prifmatical: the cockle from Yxfio, at Nya Koppatberg, is 
guadrangu'ar; the French kind has nine fides, or planes, and 
the Tauffitein is hexagonal |l. . 

_ + The crofs-ftone ts compofed of two claffes, for the bafis 
I make a fluor, (See my Leétures) and the croffes on it I agree 
with our author are accretions of fhirl, or cockle. He 
denominates it, the Bafler Tauffiten, Whether he’ means by 
Bafler the city of Bafil, as I have putit, or whether he means 
Befler, the author who firft defcribed it, I cannot tell; but cer- 
tainly itis not found ator near Bafil, being, as far as I know, 
a local fofi), namely, of St. John de Compoftella, in Anda- 
lufiain Spain. D. C. 

| The name Cockle for thefe fubftances is an old Cornith mineral name 3 
but is alfo given fometimes to other very different matters. The name Shirk 
1 have now adopted in Englifh, from the common German mineral term. 

_. We have not in England any great quantity of fpecies of cockles; the 
chief are found in the tin mines of Cornwail, acd Ihave feen fome fine’ 
€rittailifed kind: from Sectiand. | 

G2 The 
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SEC TT. ‘RRR 

OBSERVATION on the Garnet KiInp. 

When this kind contains fo much of iron as 
renders it profitable to be worked, it is confidered 
as a good iron ore, and no notice is taken of its 
natural character, in the fame manner as is done 
with clays ‘and jafpers that contain iron: for the 
richnefs of ‘metal in thefe rifes'in a gradual pro- 
greffion, until they acquire the colour-and ap- 
pearance of the iron itfelf. 

Thus a kind of garnet is melted in ‘a furnace, 
not far from Enibenftock, in Saxony, and the 
fame’ ipecies is found, and might alfo be em- 
ployed at Moren, in. Weftmanland. Jafpers are 
for this purpoie melted in Hungary, and clays in 
England; but as the greateft part of the garnet 
kind contains fo little iron as to yield only be- 
tween fix and twelve per cent. which is too poor 
to be worked any where in the world as a profita- 
ble tron ore, the reft and: the greateft part of it 
being a mere earth, 1t muft ina “natural hiftory be 
confidered and ranked among the earths. 
The tin grains fhould have got a place in this or- 

der, 1. If] had known any of them to contain tin in 
fo fall a portion as five per cent. as this quan- 
tity,of tin is the moft that ever can be obtained 
from the garnets; 2. [f it was proved that a calx 
of iron always was mixed with it, as in ‘the 
parnet; and, 3. If I did not believe that the 

/ 

The Englifh mineral name of Ca//, has been ufed by forme authors as fy- 
nonymous with cockles, and is even conkiimded together at the mines; but 

the Call, definitely fpeaking, is the fubftance called Wolffram by the ont 
mans, &c. | 

Garnets, thouzh fmall, are often found in mi ‘eaceous tones in England ; ; 

but extreme good garnets are found in great plenty alfo in like ftones in Scot 

Jand. D.C, rahe 
tin 
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tin calx might by itfelf take a fpherical polygonal 
figure, at its induration, as well as the gamer, 
The white tin grains, (Sect. cex.} out of which 
no tin, but only iron, isto be got, micht wit h 
more reafon be placed here, if ft was not fo ex- 
comrety refractory in the fre, and it it did 
not, at Ink, nelted either by itfel, or with borax, 
cive a clear and colourlefs olafs, contrary to what 
the garnet does, which difference aries from the 
different fufibiliry of thefe two fubfances. 

The garnet and cockle are not yet known.to 
me in form of an earth or clay, taken in the 
common idea we have of thole bodies... It ‘is 
true, that there is 2 bole found at Swappawart, 
in Lapland, which has the fame figure as the gar- 
net; and the hornblende, (Sect. Ixxxvin.) which 
is fomewhat harder than this bole, has often the 
appearance of a.cockle. Wecannot, however, do 
more than problematically fuppofe them to be 
the neareft related to the garnet kind, as we have 
mot yet difcovered a method how to feparate 
earths from the contained metals, without de- 
ftroying their natural farm, and efpecially from 
iron, when it is fo ftra ongly united with them, as 
if it had a part in their formation itfelf. 

SECT. LXXVIL 

The Fourtu OrpDeER. 

The Argillaceous Kind, rgillacee, 

The principal character whereby thefe may 
be diftinguifhed from other earths, is, that they 
harden in the fre, and are compounded of very 
minute particles, by which they receive a dead or 
Gull appearance when broken. 

2 More- 
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Moreover, there are fome of this order which 
grow foft in water, and, when only moiftened, 
become ductile and tenacious : thefe are commonly 
called clays. Some crack in the water, after hav- 
ing imbibed a fufficient quantity of it, but da 
not grow fofcer in it, and are therefore in the firft 
degree of induration: fome imbibe the water, 
but do fot crack or fall to pieces ; thefe are yet 
more indurated: and finally, fome there are, in 
which the water has no ingrefs at all. Thus, by 
following the fucceflive gradation of induration 
of a fubftance, which throughout all thefe cir- 
cumftances 1 1S eafily difcovered to be the fame, 
one may with great reafon conclude, that the 
hardnefs of the Safper may perhaps be the laft 
degree of hardnefs, and that this ftone confe- 
quently confifts of an argillaceous fubitance, 
(Seét. Ixv.) that already poffefles a quality which 
the other clays cannot acquire but in the fire; 
having, befides, the fame effect as the boles (Se&. 
ixxxvi) when melted in the fire together with 
calcareous or other earths. 

SEC PP LKKVI. 

4. Porcellain Clay, Terra Porcellanea, vulga 
Arsilla Apyra. 

Is very refractory in the fire, and cannot in 
any common ftrong fire be brought into fufion 
any farther than to acquire a tenacious foftnefs, 
without lofing its form: it becomes then of a 

‘dim fhining appearance and folid texture, when 
10) 6 btoke-< ; {trikes fire with fteel; and has con- 

 fequently the beft qualities required, as a fub- 
itance whereof veiffels capable of refifting a melt- 

ing 
i) 
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ing and boiling heat, and of holding’ falts and 
acids, can be made, It is found, 

tr. Pure, Pura. 
A. Diffufible in water. 

1. Coherent and dry. 
a. White, from Japan. 

I have feen a root of a tree changed 
into this clay. (Appendix, ‘Section 
cclxxxiil. ) 

2. Friable and dry. 
@. White, is found in clefts of rocks at 

Wefterfilfverberget in Weftmanland, 
and between the coal, in the cde 
pits at Boferup, in the province of 
Skone *, 

2. Mixed with phlogitton, and a very {mall 
quantity of infeparable heterogeneous fub- 
ftances, Terra porcellanea phlogifio alifque 
beterogeneis minima portione mixta, Of thefe 
are, 
A. Diffufible in water, 

a. White and fat pipe clay, from Cologne 
and Maeftricht. 

Lefs unctuous is found in fmall fit 
fures in a vein of Japis ollaris, at Swart- 
wik, in the parifh of Swerdfio, in the 
province of Dalarne. 

b. Of a pearl colour, from Maeftricht. 
c. Bluifh grey, La belle terre glaifefron 

Montmartre, near Paris, in France. 
a. Grey, Fiance. Heffe, Bofempin, Skone, 

* Thefe may be called pure, fince after being burnt, they 
aré quite white, though they have been expofed to a quick 
melting heat ; ake it may be queried, if all fuch clays muft 
not be fomewhat harfh, or at leaf not unétuous to the 
ouch. . 

G4 é, Black, 
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e. Black, La terre noire, at Montmartre. 
f. Violet, alfo from Montmartre *, 

SEC TT.’ LXXIX, 

B. Indurated, Indurata. 
Is commonly unctuous to the touch, 

and more or lefs difficult to be cut or turned, 
in proportion to its different degrees of hard- 
neis; is not diffufible in water, grows hard, 
and is very refractory in the fire; pounded 
and mixed with water, it will not eafily co- 
here in a pafte : however, if it is managed with 
care, it may be baked in the fire to a mafs, 
which, being broke, fhews a dull and po- 

* Thefe contain a phlogifton, which is difcovered by ex- 
pofing them to a quick and ftrong fire, in which they become 
quite black interiorly, afluming the appearance of the com- 
mon flints, not only in regard to colour, but alfo in regard 
to hardnefs: but if heated by degrees, they are firft white, 
and afterwards of a pearl colour. The fatter they feem ta 
be, which may be judged both by their feeling {mooth and 
unctuous, and by their fhining, when f{craped with the nail, 
they contain a larger quantity of the inflammable principle, 
{ct is difficult to determine, whether this ftrongly adherent 
phlogiften is the caufe of the above-mentioned pearl colour, 
or prevents them from being burnt white in a ftrong fire; 
yet no heterogeneous fubflance can be extra¢ted from them, 
except fand, which may be feparated from fome, by means 
of water, but which fand does not make out any of the 
conflituent paris of the clays. If they be boiled in aqua 
regis, in order to extract any iron, they are found to lofe 
their vifcofity. Inthe Jefs un€tuous clays, I have found pure 
quartz in greater and fmaller grains; but ftill I would nog 
venture to aflerr, that one is produced from the other, accord- 
jng tothe rule I have laid down in Seét. ix. 1. I have like- 
wife found this fort, upon certain occations, attract the phlo- 
giftonin the fre, Thefe remarks may ferve as hints for the 
lefs experienced, who have a mind to examine thote clays, 
which are of fo great canfequeace for their ceconomjcal 

vies. 
rous 

- 
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rous texture. It takes for the moft part, 
and without much labour, a fine polifh. 
It is found, 

1, Compact and foft, Particulis impalpadi- 
libus mollis ; Smectis, Briangon, or French 
chalk, | 
a. White, from the Lands End, in Corn- 

wall. 
b. Yellow. } 
c. Red and white, Land’s End: the Soap 

Earth, Switzerland. It looks like Caftile 
foap. 

SHC TT. TARAS. 

2. Solid and compact, Particulis impalpabili- 
bus folida , Steatites, and alfo Soap-Rock. 
a. White, or light green, from Rifver, in 

Norway, Bareuth, and Sikfioberget, at 
Norberke, in Weftmanland. 

b. Deep green, from Salberg, in Weftman- 
land, Swartwik, in Dalarne, Jonufwando, 
in Lapland, Salvifto, at ‘Tamela, in Fin- 
land, &c. 

¢. Yellow, from Juthyllen, at Salbere, Tor- 
rakeberget, at Gofborn, in the province 
of Vermeland, and China*, | 

* It is a very difficult matter to fpecify all the varieties of 
the foap-ftones, in regard to their hardnefs or foftnefs, fince 
they cannot be compared with any ftandard meafure. Thofe 
from Rifver, Sikfioberg, and China, are a great deal harder 
and more folid than the Englifh kind, from the Land’s End, 
which breaks between the fingers; but are foft in compari- 
fon to that from Salberg, which is there called Serpentine, al- 
though both thefe varieties may indifcriminately be made 
ufe of for cutting and turning. ‘The foft ones, however, are 
not fo apt to crack, when they are worked, as the harder. 

But 
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SECT. » Ade RE. 

g. Solid, and of vifible particles, Solida par- 
ticulis majoribus, Serpentine ftone, Lapis 
Serpentinus. 

1, Of fibrous and coherent particles, Lapis 
ferpentinus fibrofus. 
This is compofed, as it were, of fibres, 

and might therefore be confounded with 
the afbeftus, if its fibres did not cohere fo 
clofely with one another, as not to be feen 
when the ftone 1s cut and polifhed. The 
fibres themfelves are large, and feem as if 
they were twifted. | 
a. Deep green. 

Is fold for the Japis nephriticus, and 
is due at fome unknown place in Ger- 
many. 

. Light green, from Skienfhyttan, in 
Weitmanland; is ufed by the plate- 
fmiths, inftead of the French chalk. 

SEC'h eke: 

2. Fine grained Serpentine ftone, Serpentinus 
particulis granulatis : the Zoeblitz Serpen- 
tine. 

But none of thefe varieties is found in the rock, without being 
inter{perfedwith the un€tuous clefts. When they are too many, 
too clofe to one another, and make the ftone unfit for ule, 
they are in this cafe called by the Swedifh miners, S£iolige; and 
of this kind is a great quantity found at Salberg and Swartwik. 
Moft part of the foap-rock, which is found in Sweden, is 
Tikewife mixed with glimmer or mica, and then it is called 
Lelgften, that is, Ollaris, Sect. cclxv, 

a. Black- 
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. Black. 
. Deep green. 
. Light green, 

Red. 
. Bluifh grey. 
- White. Thefe colours are alk mixed to- 

gether in the ferpentine ftone, from Zoe- 
blitz, but the green is the moft predomi- 
nant colour. 

Sh} OP RO WR 

SECT, LXXXIil, 

. Mixed with iron, Terra porcellanea marte 
mixta. This 1s | 
A. Diffufible in water. 

a. Red, Ja terre rouge, from Montmartre, 
and China. 

Some of the bricks which are imported 
from fome certain places in Germany, 
feem to be made of this kind. 

B. Indurated. 
1. Martial foap earth, Creta Brianzonica 

martialis. — 
@, Red, from Jarfberg, in Norway. , 

It is likewife mixed with fome cal- 
careous matter. 

2. Martial foap rock, Steatites martialis. 
_ @. Black, from Sundborn, in Dalarne, 

Torrakeberget, in Wermeland, Offer- 
dal, in Jemtland. 

b, Red, from Silejord in Tclemarken, 
in Norway *. 

* Since the iron renders the fo called refractory clays, as 
well as other clays, eafier fufible than they really are by 
themfelves ; it might be queried, how it can be determined, 
of what fpecies of argillaceous matter thefe confift? To this 

it 
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SECT: LXXRy 

B. Stone Marrow, Lithomarga : Keffekil of the 
‘Fartars. sh 

_ TY have given this name toa kind of clay, 
which, 
1. When dry, is as fat and flippery as 

foap: but, 
2, Is not wholly diffufible in water, in which 

it only falls to pieces, either in larger bits, 
or refembles a curd-like mafs. 

3. Inthe fire it eafily melts to a white or 
reddith frothy flag, therefore confequently 
is of a larger volume than the clay was 
before being fufed. | 

4. It breaks into irregular fcaly pieces. 
A, Of coarfe particles: Coarfe Stone Mar- 

row. 
a. Grey, from Ofmundfbereet, in the 

parifh of Rettwik, in Dalarne, and 
xs there called walklera, that is, fuller’s 
earth. It1s mentioned in an account 
of Ofmundfberget, publifhed in the 
Tranfactions of the Academy of 
Sciences at Stockholm, in the year 
1739, by the Berg’s-radet, or mine- 
mafter, Mr Tilas. 

b. Whitifh yellow, from the Crim 
Tartary, where it is called Keffekil, 

it is anfwered, That they are found together in the fame beds 
with the porcelain clay: that they have all the fame ex- 
ternal fons, and differ from it only in the colour, being red, 

“brown, or black, in regard to the contained metal: that 
“they are more refractory in the fire than any other martial 
clay ; and that, though they may be reduced fo as to refemble 
a bhick or iron-ccloured flag, they yet retain their form. 

and 
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and is faid to be ufed for wafhing 
inftead of foap. 

B. Of very fine particles: Fine Stone 
Marrow. 
a. Yellowifh brown, Terra Lemnia. 

Is of a fhining texture, falls to 
pieces in the water with a crackling 
noife; it is more indurated than the 
precedent, but has otherwife the 
fame qualities *. 

SECT. LXXXY. 

C. Bole, Bolus. 
Is a fine and denfe clay of various colours, 

containing a great quantity of iron, which 
makes it impoffible to know the natural and 
{fpecifical qualities of the bole itfelf, by any 
eafy method hitherto in ufe. [tis not eafily 
foftened in water, contrary to what the por- 
celain and the common clays are (4..& £.), 
but either falls to pieces in form. of {mall 
grains, or repels the water, and cannot be 
made ductile. In the fire it grows black, 
and is then attracted by the load-ftone. 

* This cannot properly be called a fuller’s earth, fince it 
meither is of that kind ufed in the fulling te nor is 
likely to be applicable to itt. It is, befides, a very fcarce 
clay. It is not found indurated, fo far as 1 know ; and if 
it fhould at any time be difcovered, it will be neceflary ta 
examine, if it is nota Zeolites (or the eighth order), or at 
leaft rery neatly approaching to it, in aka to the effedis 
both undergo in the fre. ‘ | 

] As the beft fort of Fuller’s Earth did not come into our author’s hands, 
it is no wonder that he excludes it from its due place. The true Fuller's, 
Earth .of England is exaétly like the ftone marrow in all the above~ 
mentioned properties ; and in regard to the texture 2nd colour, it comes 
neareit co the above-deicribed coarfe ftone marrow. E. 
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SECT. LUXXXVI. 

1. Loofe and friable boles, or thofe which fail 
to a powder in water. | 
a. Fiefh-coloured bole, from Kriftiersberg, 

at Nya Kopparbers, in Weftmanland. 
b, Red. 

1. Fine, Bolus Armenus. | 
2. Coarfe, Bolus communis officinalis, from 

the fand-ftone quarries at Orfa, in the 
province of Dalarne. 

3. Hard, Terra rubrica, 
ce. Green, TLerre verte. 

a. Fine, from Italy. 
2. Coarfe, from Stenftorp, in the province 

of Weftergottland. 
d. Bluifh grey, from Stollberget, in Koppar- 

bergflan, in Sweden. 
Is ductile as long as it is in the rock, 

but even then repels the water; it con- 
tains forty per cent. of iron; which me- 
tal being melted out of it in a clofe vef= 
fel, the iron cryftallifes on its furface. 

e. Grey. | 
1. Cryftallifed in a fpherical polygonal 

ficure : from Swappawari, in Lap- 
land. 

2. Of an undetermined ficure, from Gren- 
eerberget, in Weftmanland *. 

{ At the time when the terre fiillute, or fealed earths, 
were in general ufe, the druggifts endeavoured to have them of 
all colours ; and for that reafon they took all forts of clays 
and fealed them ; not alone the natural ones, but likewife 
fuch as had been coloured by art, or had been mixed with 
magnefia alba officinalis, or other things, were afterwards 
vended for true boles; and for this reafon the — = 

oles 

ad 
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SECT. LXXXVII. 

2. Indurated Bole, Bolus indurata. 
A. Of no vifible particles, Particulis impal- 

pabilibus. 
This occurs very often in form of flate, 

or layers in the earth, and then is made 
ufe of as an iron ore. However, it has 
ufually been confidered more in regard to 
its texture, than to its conftituent parts, 
and has been called flate, in common with 
feveral other earths, which are found to 
have the fame texture. . 
a. Reddifh brown, from England +. 
é. Grey, from Coalbrookdale, in Shrop- 

fhire, and moft collieries of England.” 

SECT, LXXXVII. 

B. Of fealy particles, Particulis [quamojfis: 
The hornblende of the Swedes. 

boles is fill thought to comprehend fo many varieties. Thus 
the Cologne clay (Seét. Ixxviii.) is by the druggifts ranked 
among the white fealed earths, and is called a white bole : 
and this fame clay is by the Swedifh potters called Englesk 
jord, or Englith earth; and by the tobacco-pipe makers, 
Pip-lera. or pipe clay, &c. which fhews how great a confufion 
there muft enfue, if the knowledge of thefe bodies was not 
founded upon a furer ground than the colour, figure, and 
names invented by common mechanics. Since the moft part 
of thefe terrz figillate, or fealed earths, are found to contain 
iron, I conclude, that the bole muft be a martial clay ; and, 
as fach, it feems to. be more fit for medical ules than other 
clays, if any dead earth muft be ufed internally, when there is 
fuch an abundance of finer fubftances. 

+ 1n moft collieries between the feams of coal, as at Han- ‘ 
nam, in Kingfwood, near Briftol, Blanavon, in Monmouth- 
fhire, &c. D.C. 

Is 
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Is diftinguifhed from the martial elim- 
_ mer, or mica, (Sect. xcv.) by the fcales 
being lefs fhining, thicker, and reétan- 
cular. 
a. Black. This, when rubbed fine, cives a 

green powder. 
4. Greenifh. 

Both thefe, particularly the black, are 
found every where in Sweden among the 
iron ores, and in the Grunften (Section 
eclxix *). 

SEC T.. LXXXIX. 

D. Tripoli, Terra Tripolitana. 

* The hornblende grows hard in the fire, which is the rea-. 
fon why it is ranked here among the clays, though in all its 

Is known by its quality of rubbing hard 
bodies, and. making their furfaces to fhine, 
the particles of the tripoli being fo fine, as 
to leave even no fcratches on the furface. 
This effect, which is called polifhing, may 
likewife be effected by other fine clays, when 
they have been burnt a little. ‘The tripoli 
erows fomewhat harder in the fire, and is very 
refractory : it is with difficulty diffolved by 
borax, and ftill with greater difficulty by the 
microcofmic falt : it becomes white when it is 
heated : when crude, it imbibes water, but 
is not diffufible in it: it taftes lke common 
chalk, and is rough or fandy between the 
teeth, although no fand can by any means be 
feparated from it. It has no quality common 

other qualities it much refembles the cockle or fhirl. (Section 
Ixxil,).E. 

, with 

ene 
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with any other kind of earth, by which it 
might be confidered as a variety of any 
other. That which is here defcribed, is of 
a yellow colour, and is fold by druggifts, 
who do not know where it is found *. 

SECS XE. 

E. Common Clay, or Brick Clay, Argilla com- 
munis ; vulgaris Plaftica. 

This kind may be diftinguifhed from the 
other clays, by the following qualities. 
1. Zn the fire it acquires a red colour, more 

or lefs deep. | 
2. It melts pretty eafily into a greenifh 

glafs. | 
3. It contains a fmall quantity of iron and 

ef the vitriolic acid, by which the pre- 
ceding effects are produced. 

It is found, 
A. Diffwfable in water. 

1. Pure. 
4. Red clay, from Kinnekulle, in 

the province of Weiltergottland. 
&. Flefh coloured, or pale red, is 

found on the plains between Wef- 
teras and Sala, in the province of 
Weftmanland. 

c. Grey, in the corn-fields in the pro- 
vince of Upland. 

* I have got of this kind of tripoli from Scotland, which 
has been lately difcovered there. But the rotten-ftone, fo 
eailed, is another fort found in England, viz. in Derbythire. 
It is in common ufe here in England among workmen for 
all forts of finer grinding and polifhing, and is alfo fome- 
aimes ufed by lapidaries for cutting of ftones, &c, D.C. 

H on d. Blue 
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d. Blue, is very common in Sweden, 
in the provinces bordering upon 
the Baltic. 

. White, is found in the woody parts 
of Sodermanland, Dalarne, and 
of other provinces. It is often 
found in a flaty form, with fine 
fand between its ftrata. It is not 
eafy to be baked in the fire: when 
itis burnt, it is of a pale red colour, 
and is more fufible than the pre- 
ceding ones. 

f. Fermenting clay, <Argilla intu- 
mefcens. 
This is very like the preceding 

(e), as to the external appearance, 
and other qualities; but when they 
are both found in the fame place, 
which is not uncommon in feveral 
of our mine countries, they feem 
to be different in regard to the fer- 
menting quality. of this variety. 
This fermentation cannot be the 
effect of the fand mixed with it, 
becaufe fand is found in them 
both: and befides, this kind fer- 
ments in the fame manner when it 
is mixed with gravel or ftones; 
and then it ferments later in the 
{pring than the other, fince by the 
(tones, perhaps, the froft 1s longer. 
retained in it. 

2, Mixed with lime, fee Marle, Section 
HEV, | 

SECT, 
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SBANEs RGR 
B. Indurated. 

1: Pure. 
a. Grey flaty. | 

“ b. Red flaty, from Kinnekulle, in the pro- 

vince of Weftergottland. . 
2. Mixed with phlogifton, and a great 

deal of the vitriolic acid. See Alum Ores, 
Sect. cxxiv. 

3. Mixed with lime. See Lime, Sect. 
XXVill *, , 7 

_ * It is probable, although it is not eafily demonftrable, that 
the common clay, and efpecially the blue, grey, and pale 
red, which are the foils of our plains and dales bordering 
upon lakes, has its origin from mud, and that the mud owes 
its exiftence to vegetables; confequently that thefe varieties 
of clay are nothing elfe than a mould, or Aumus ater, fome- 
what altered by means of water, and by length of time. 
The following circumftances contribute greatly to confirm 
this opinion, viz. that a great quantity of fea-plants rot 
every year in the lakes, and are changed into mud ; that very 
little, however, of this mud is feen upon the fhores after the 
water is dried in fummer-time; and that the clay begins where 
the mud ceafes. Concerning the turf, or peat, it is to be_ 
obferved, that this is not always produced from vegetables 
growing upon the very fame fpot where itis cut, but from 
fuch vegetables as have been thrown together from other 
places: for in what other manner could hazle-nuts occur in 
the turf-moors, in places where no hazle-trees grow, even 
at a diftance of many miles? not to mention other inftances 
of the fame nature. Secondly, the turf, or peat, is cut in 
humid and low marfhes, which are not conftantly eovered 
with water, as on the banks of lakes over-grown_ with grafs. 
If the origin of turf was any other than here mentioned, 
there ought to be turf found inftead of mud at the bottom 
of lakes where there is plenty of grafs. , ‘ 

The quantity of iron, and of the vitriolic acid contained 
in this clay, would perhaps not be found greater than to an- 
fwer in proportion to the quantity of each of thefe fubftances, 
that enters into the compofition of vegetables, whilft growing, 
if there were any poflibility of making the comparifon. Mean 

Ba 2 while 
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SCT em 

OBSERVATION On Cuays in general, 

Thofe who have taken upon themfelves tq 
examine the mineral bodies according to the 
principles upon which this Syftem is built, will 
readily, I hope, excufe thofe faults which may 
have been committed in claffine the clays; be- 
caufe they muft well know, not only how diffi- 
cult it is to procure a number of different va- 
rieties of this order in their natural ftate, which 
have not been previoufly wafhed or prepared for 

while I have in dry fummers obferved on the fea-fhore, that a 
perfe&t iron vitriol has been growing out of the mud, clays, 
and vegetables not yet rotted, which has been thrown up 
there together. 

_ When this opinion is once proved to be true, one may ver- 
ture to go farther, and endeavour by obfervations and ex- 
periments to prove likewife, that in the fubverfions or changes 

that the earth has more than once fuffered in every part of it, 
‘and in which water has contributed the moft to carry off the 
particles, and to change the ftrata, the clay has been gathered 
together, and lodged in beds together with other fubftances. 
Some of thofe {trata have afterwards been indurated, by which 
means they are turned into the above flaty and limy clays ; 
and when they have been mixed with a.great quantity of 
vegetables, and of the inflammable fubftance, they may in» 
Jength of time be changed into pit-coal: but when they have 
‘been mixed with lefs phlogifton, and a great quantity of the 
vitriolic acid, they conftitute the alum ores, &c. 

Others of thofe ftrata, which are not yet hardened, prove 
fill, by their being fet or divided with fome feparating veins 
of fand, that they have been formed in the fame manner as 
_the fettlings or fediments of ftamping mills, and may perhaps, 
‘through edulcoration in water, or through age, have loft their 
fertilicy, fince they never are fo good to improve lands with, 
‘as thofe fira‘a which are fuppofed to be of a more recent for~ 
‘mation, fuch as 4. ¢ d. 

We, 
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ufe, as the fealed earths, &c. but alfo that it is 
no eafy matter diftinétly to defcribe fome little 
circumftances that occur to the eye, both in their 
natural ftate, and during the experiments. Be- 
fides, they cannot but remember, that the pro- 
¢greflional degrees both of hardnefs, and of the 
quantity of mixed heterogeneous bodies, efpe- 
cially iron, produce a number of imperceptible 
differences between them, in regard to colour and 
effects ; fo that they cannot with due precifion be 
feparated and divided into their true genera, {pe- 
cies, and varieties, before fome more evident | 
differences between them may, by repeated ex- 
periments, and perhaps. by proceffes yet tn- 
known, be difcovered. In examining the clays, 
one ought carefully to obferve the different de- 
grees of fire due to each kind: for without this 
knowledge they can never be employed to any 
real ufe in common life. Next to this, there is 
another point equally neceffary to be taken no- 
tice of, that is, the manner of working the clays, 
which is often different in different kinds, and 
which, not lefs than the different degrees of fire, 
is productive of different effeéts ; and therefore, 
if both thefe circumftances are not at the fame 
time exactly defcribed, it 1s as wrong to affert 
with fome authors, that arefractery clay does never 
crack in the fire, as itis deceiving to pretend that 
the fame clay does fever imbibe the water, when 
it has been baked. Hence comes that great dif- 
ference in regard both to appearances and qua- 
lities, between a tobacco-pipe, which is very little 
baked, and a jar from Waldenourg, between a 
common brick and the other fort called a water 
clinkert. Seite cenit 

H 3 | The 
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The ufe of clays, in common life, is more ex- 
tenfive than I have been able to inform mytelf 
of; for which reafon I will only mention fome 
particulars relating to it. 

The porcelane clay is employed to make vef- 
fels which have that quality already mentioned 
(Seét. Ixxvii.). Imake no doubt but it enters into 
the compofition for making the fine porcelane 
ware at fome places ; at leait veffels are prepared 
from it of the fame goodnefs in every refpect : 
and there are likewife fome varieties of this clay, 
which become quite white in the fire, a quality 
which is efteemed the moft valuable in the fine 
China ware. | 

The indurated porcelane clay cannot be eafily 
heated without cracking, and is therefore of no 
great fervice, if hardened in the fire alone, and in 
its natural ftate: though this eircumftance is of 
lefs inconveniency, than when it has original 
cracks, or is mixed with heterogeneous fubftances. 
The fteatites * is found purer and more folid in 
China than in any place in Europe. The natural 
faults of the European ones may, however, be 
altered by adding fome fat fubftance to it, when it 
is to be burnt ; by which means it becomes black 
or brown; and this method is faid to be ufed at 
Bareith. The coarfe porcelane-like earth, which 
goes by the name of French clay, is ufed at the 
elafs-houfes, fleel furnaces, and other works of 
the fame nature, for the fame reafons as it is the 

* The fteatites here meant is the fubftance of which the 
Chinefe jofles or figures commonly called rice figures are 
made : it 1s, according to my method, of the clafs of Tales, 
‘and of the genus of Nephritics. D. C. 

principal 
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pfincipal ingredient in the making of crucibles, 
retorts, &c. 

The boles have almoft loft their valuevas me- 
dicines, and are employed to make bricks, pot- 
ters-ware, and pig-iron. | 

The tripoli is an indifpenfible article for the 
polifhing of metals, and fome forts of ftones ; 1t 
is likewife on certain occafions preferred for 
making moulds to caft metals in. 

The common clay is of the greateft benefit in 
agriculture, except however the white clay and 
the fermenting clay, both of Seé&. xc. which 
Varieties we know not yet how to apply to 
any ufe. By virtue of its coherency, this clay 
retains humidity, on which perhaps its chief be- 
nefit to vegetables depends, its other effects being 
occafional, owing either to nature or art; unlefs 
the clay has formerly been a mould or humus 
ater, in which cafe it is juft, that part of it fhould 
enter again into the formation of the new vegeta- 
bles. The clay ufed in the refining of fugar, 
wants no other quality than that it may not dry 
too foon. But that fpecies which is to be em- 
ployed in fulling, muft, if we were to judge d 
priori, befides the finenefs of its particles, be of 
a dry nature, or fuch as attracts oils ; though this 
quality may perhaps not be found in all thofe 
sia which are now employed in that bufi- 
nefs. 

SEC T° Saar 

“The Firgu ORDER, 

The Micaceous Kind, Micacee. The Glitnmer, 
Daze, or Glift. | 

Hea Thefe 
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Thefe are known by the following cha 
racters. 
1. Their texture and compofition confift of 

thin flexible particles, divifible into plates’ 
or leaves, having a fhining furface. 

2. Thete leaves, or fcales, expofed to the 
fire, lofe their flexibility, and become 
brittle, and then feparate into thinner 
leaves: but in a quick and ftrong fire, 
they curl or crumple, which is a mark of 
fufion ; though it is very difficult to reduce 
them into a pure glafs by themfelves, or 
without addition. 

3. They melt pretty eafily with borax, the 
microcofmic falt, and the alcaline falt ; and 
may, by means of the blow-pipe, be 
brought to a clear glafs, with the two 
former falts. The martial mica is, how- 
ever, more fufible than the uncoloured 
ones. 

There is not yet: difcovered any loofe 
earth of this kind, but it is always feund 
indurated. 

SECT. Sey 

A, Colourlefs or pure mica; Daze, Glimmer, 
or Aires Mica alba, five pura. 
«OF large parallel plates, Mica conflans | 
MD clip magnis parallelis. Muftcovy glafs, 

Vitrum Mufcoviticum. 
Is tranfparent as olafs ; found in Siberia, 

and Eifdalen in the province of Wer- 
meland. 

2. Of {mall plates, Mica fquamofa, from. Silf- 
-  verberget, at Runneby, in the province 

of Blekinge. 
3. OF 
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3. _ OF particles like chaff, or chaffy mica, 
' Particulis acerofis. 

4. Of twifted plates, crumpled mica, Mice 
contorta, Talcum officinale. 

nh diate oe OC. Vs 

B. Coloured and martial glimmer, Mica colo~ 
rata martialis. 
1. Of large parallel plates, Adica lamellofi 

inartialis. 
a. Brown femi-tranfparent, from Kola, in 

Lapland. 
2. Of fine and minute fcales. 

a. Brown. 
b. Deep green, from the mine of Salbérg: 

in the province of Weftmanland. 
ce. Light green, Talcum oficinale, found in 

the ollaris, from Handol, in the pro- 
vince of Jemtland. 

d. Black, found in the granites, in the 
province of Upland. 

. Twifted or crumpled climmer, ae con- 

torta martialis. 
a. Light green, in the ollaris, atk 

Handol. 
4. Chaffy glimmer, Mica martialis particue 

lis acerofis 15. 
a. Black, is found in the ftone called 

hornberg, which occurs in moft of the 
Swedith copper-mines ; for inftance, thofe 
at Norberg, Flodberg, 8c. 

5. Criftallifed glimmer, Mica drufica. 
1, Of concentrated and erecticales, Drufa 

micacea confians fquamis concentratis per- 
pendicularibus caryophylloides, 

2. Of 
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2. Of hexagonal horizontal plates, Drufa 
micacea conftans {quamis hexagonis bori- 
zontalibus. ‘his is found in the mines 
at Salberg, in the province of Weft- 
maniland. 

Diet: aes 

OBSERVATION Onthe Mica, orGLIMMERS, 

The ftones belonging to this order are by moft 
authors confidered as Apyri, which they really 
are in fome’ degrees of heat, and when they are» 
mixed with certain bodies : but they may at the 
fame time with equal propriety be called Vitre- 
{cents, both per fe or by themfelves, becaufe they 
melt with that degree of fire in which neither 
quartz nor limeftone are in the leaft altered; and 
are {till more readily fufed, when mixed with a 
martial earth, either by nature or art: hence, if 
hornberg is naturally mixed with copper ores, as 
is frequently found in Sweden, it is no way de- 
trimental to. the fmelling of them, as they com- 
monly contain a fufficient quantity of fulphureous 
acid, which fcorifies the iron. But when the glim- 
mer is mixed with quartz, it may perhaps be impof- 
fible to melt it, becaufe it renders the quartz fo 
compact, asto prevent it from cracking, which may 
be feen on the rock-ftone (Sect. cclxii.) : The mica 
does the fame, when it is interfperfed in an apyrus 
clay ; and this is the reafon why the ollaris fo 
ftrongly refifts the fire. 
The mica hasinfome degree the fame qualities as 

an argillaceous earth; but, for want of fufficient 
experiments and obfervations, we cannot yet affert 

“it to be aprodutt of clay. | 
The 
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The martial mica'in a calcining heat acquires 
a yellow fhining colour, which has induced many 
to examine it for gold; but nothing can be .ob-. 

tained from it except iron, which may be diffolved 
or extracted by means of aqua regis: although 
a late German author has pretended that he pro- 
duced from the mica an unknown femi-metal, 
which refembled iron mixed with zink. . Never-_ 
thelefs he owns, that he has not examined this 
femi-metal, and that for obtaining it. he ufed a 
flux, compofed of feveral metals, fome of which 
probably united with the iron in the mica: where- 
fore it is probable we fhall never hear more 
of it. | 

Some of the micaceous kind feem fat and unc- 
tuous, and others harfh and dry : it is not impro- 
bable that the former may contain a phlogifton, 
although this cannot be extracted from them in 
form of a pure oleum talci , in other particulars, 
they are fo like one another, that there is no rea- 
fon for making them two diftinct genera, 

The talc cubes, as they are called, which have 
the figure of alum, and are fometimes found in 
the copper-mine of Falun, in the province of 
Dalarne, and which are very much valued by fome 
foffilogifts, are, when broke, found to confift of . 
an iron ore, often mixed with a yellow or mar- 
chafitical copper ore, and only covered with a 
very thin coat of mica. my 

The tranfparent Mufcovy glafs is ufed for win- 
dows, and upon all occafions where panes of glafs 
are wanted. Perhaps it might alfo be advan- 
tageoufly employed to cover houfes. 

The twifted or crumpled mica, which is found 
at Handol in Jemtland, is there manufactured 
into kettles and other veffels, as alfo for hearths 
of chimnies ; and the powder which falis in the 

working 



108 A SYSTEM OF 

working of this ftone may be mixed with thé 
common falt, for the diftillation of the muriatic 
acid. | 

SECT: SACVits 

The SixtrnH OrpeER. 

The Fluors *, Fliores Minerales. Suet. Fluff- 
arter. Germ. Fluf-arien. 

Thefe are commonly called fluxing vitref- 
' cent, or glafs fpars, becaufe moft part of them 
have a {parry form and appearance: they are, 
however, often met with in an indeterminate 
figure. b i 

Thefe are only known in an indurated 
ftate, and diitinguifh themfelves from thé 
other earths, by the following characters. 
1. They are fcarce harder than a calcareous 

fpar, and confequently do not ftrike fire 
with the fteel. 

. They do not ferment with acids, neither 
before nor after calcination, notwithftand- 
ing a phlogifton or an alcali had been 
added in the calcination. 

. They do not melt by themfelves, but 
only f{plit to pieces when. expoied to a 
itrone fire+. But, 

4. In mixtures with all other earths, they aré 
very fufible, and efpecially when they are 

te 

os) 

* T have adopted the name of Fluors, in Englifh, to this 
order. D. C. 

. 4+ There may, perhaps, be fome fluors that are pretty re- 
fraftory in the fire, fo as not to be melted: however, all 
thofe which I have tried, have melted pretty eafily by the 

- blow-pipe ; but I have always taken great care in thefe ex- 
periments, that they might not fly away before they were 
heated through. E. 

ict WY blended 

—_— ne — ™ 
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blended with the calcareous earth, with 
which they melt to a corroding glafs, which 
diffolves the ftrongeft crucibles, unlefs 
fome quartz or apyrus clay is added 
thereto. 

5. When heated flowly, and by degrees, they 
give a phofphorefcent light: but as foon 
as they are made red-hot, they lofe this 
quality, The coloured ones, and efpe- 
cially the green, give the ftrongeft light, 
but none of them any longer than whilft 
they are well warm. 

6. They melt and diffolve very eafily by the 
addition of borax, and next to that by the 
microcofmic falt, without ebullition. 

SECT. XCVII. 

A. Indurated Fluor, Fluor mineralis indu- 
ratus. . 
1. Solid, of an indeterminate figure, Fluor 

particulis impalpabilibus, figura indetermi- 
nata. | 

Is of a dull texture, femi-tranfparent, 
and full of cracks in the rock. 
@. White, found in Batgrufvan, at Yxfio 

in Nya Kopparbesget in Weftmanland, 

SE C Te OSCE. 

2. Sparry Fluor, Flucr Spatofus. 
It has nearly the figure of fpar, though, 

on clofe obfervation, it is found not to be 
fo regular, nothing but the gloffy furfaces 
of this ftone giving it the refemblance of 
fpar, ) aren 

a. White, 
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a. White, found in Stripas at Norberg, in 
the province of Weftmanland. 

b. Blue, from Norrgrufve, at Wefterfilf- 
verberget in Weftmanland, 

¢. Violet, from Diuperufvan, at the laft 
mentioned place, and alfo from Stripas 
and Fogerlid;, and Giflof in the pro- 
vince of Skone. 

d. Deep green, from Stoliberget in Stora 
Kopparbereflan. 

e. Pale green, from Kupperufven, at Gar- 
penberg j in the province of Dalarne. 

| f. Yellow; from Giflof in Skone. 

‘SE SUB, Ce 

3. Cryftallifed - Fluor, Fluer cryftallifatus, 
when in fingle criftals; but Fluor 
Drufe, when. many criftals are oe to- 
gether. 

“3, Of an irregular figure. 
a. White. - =: 
é. Blue, both from Norberget — Nor- 
berg in Weftmanland. 

ce. Red, from Heflekulla iron-mine, in 
the province of Nerike. 

2, Of a cubical figure. 
a. Yellow, and 
6. Violet, from Giflof in Skone, Bly- 

hall in the parifh of Barkaro in the 
province of Weftmanland. 

3. Of a polygonal {pherical figure. 
a. White, from Bockbackeveggen in 

Falun copper-mine in Dalarne. 
b. Blue, frém be Peet: 0 at Norberg 

in Weftmanland. 

4. OF 



MINERALOGY. lif 

4. Of an ottoédral figure. : 
a. Clear, colourlefs. This I have feen 

in the collection of the mine-mafter 
Mr. Von Swab. 

ST ACL 

OBSERVATION on the Fiuors., . 

There are not yet any probable reafons given, 
why thefe ftones fhould be ranked amongit the 
calcareous or any other earths; and if I am not 
quite miftaken in my judgment, they are fo 
much the more different from the calcareous 
earth, as they, when melted together with it, pro- 
duce an effect which never can be afcribed ‘to the 
alcaline earths; not to mention, that there is by 
no method yet known any calcareous ‘fubftance to 
be extracted from them, nor is there any poffi- 
bility of decompounding them, 

That which caufes the phofphorefcent light 
vanifhes in the fire, it being impoffible to ‘collect 
it: in the prefent ignorance of the nature of this. 
matter, it cannot therefore be afferted, whether it 
is one of the conftituent ‘parts neceffary to the 
compofition of ‘thefe ftones, or if, in regard to 
its {mall quantity, it even deferves any attention. 
I take it to be a fubtle phlogifton, which being 
modified in various manners, gives rife to fuch 
various colours. 

At mineral works this kind of ftone is very ufe- 
ful in promoting the fufion of the ores, and is 
therefore as much valued -by the {melters, as the 
borax is by the effayers: it has alfa from this 
quality got the name of fluor, or flux, 

The refemblance between the coloured fluors, 
and the compofitions made of glafs, has perhaps 

contributed 
od 

~~ 



T12 A SYSTEM OF 

contributed not only to the fluors being reckoned 
of the fame value as the coloured quartz cryftals, 
by fuch collectors as only mind colour and figure ; 
but alfo to their obtaining a rank among the pre- 
cious ftones in the apothecaries and druggifts 
fhops. They, however, may be permitted to 
enjoy that honour, fince our modern phyficians 
do not make more ufe of them than of the 
others. 

SHC TT. i 

The SeventuH Orper. 

The Atbeftus Kind, eftine. 
Thefe are only yet difcovered in an 

indurated ftate: their characters are as fol- 
low. 

i. 

Sram Ee P 

When pure, they are very refractory in 
the fire. 

. In large pieces they are flexible. 

. They have dull or uneven furfaces. 
In the fire they become more brittle. 
They do not ftrike fire with the fteel, 
They are not attacked by acids. 

. They are eafily brought into fufion by 
borax. | 

In this order are included both thofe 
varieties which by foffilogifts have been 
mentioned under the’ names of Amianti 
and Ajbefti, and have often been cons 
founded together. 

SECT. 

—— 
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oi Cores en: 

t. Afbeftus which is compounded of foft and 
thin membranes, Afbeftus membranaceus ; 
Amiantus Weallerit. : 
A. OF parallel membranes, Afoefius mem- 

branis conftans parallelis : Corium, five Care 
Hg ote Mountain-leather. 

. Pure. 
a. White, from Salberg in Weftman- 

land. 
2. Martial. 

a. Yellowifh .brown, from Storrginnin- 
gen, at Dannemora, in the province 
of Upland. 

This melts pretty eafily in the fire 
to a black flag, or glafs. 

a A ee = bs 

8. Of twifted foft membranes, Abestus mem- 
byanis conftans contortis: Suber montanum, 
Mountain cork. 
1. Pure. 

a. White, from ne in Weftman- 
land. - 

2. Martial. | 
a. Yellowifh brown, from Dannemorsa.' 

This has the fame quality in the fire 
as the martial mountain leather. 

5.5. CaP. Cy. 

2. Of fine and flexible fibres, Abeftus fibrofus : 
Afvefeus, or Earth Flax, Afbeftus Wallerit. 

] A. With 
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A. With parallel fibres, Aeftus fibris si on 
parallelis: Byffus. 
1. Pure and foft. 

a. Light green, from Schelkowa Gora in 
Siberia. 

b. White, from Ulrica’s Ort in the mine 
of Salbero in Weftmanland: it is 
there found together with mountain 
leather. 

2. A little martial, and more brittle. 
a. Greentth, from Baftnas Grufva, at 

Ryddarhyttan in Weitmanland. There 
it forms the greateft part of the vein 
out of which the copper ore is dug ; 
a great part of it is confequently 
melted together with the ore, and is 
then brought to a pure femi-tranfpa- 
rent martial flag or glafs. 

SEC T.- CVI: 

B. Of broken and recombined fibres, A/- 
ee fibris conftans abruptis et conglutinatis. 

. Martial. 
a. Light green, from Baftnas Grufva at 
_Riddarhyttan. 

SEC T. Oy: 

It has been already obferved under the title of 
Cockle, or Shirl, (Seét. Ixxiv.) that pie afbeftus is- 
often vontounded with it. 

OBSERVATYON onthe ASBESTUS KIND. 

Iam much inclined to believe that the Afbefti, - 
as well as the Mica, are produced from an ar- 

Kee Os. gillaceous 

| 
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gillaceous earth, both becaufe they become brittle 
in the fire, which is a proof that they harden, 
and becaufe they become more fufible by the ad- 
mixtion of a martial earth: but the method na- 
ture makes ufe of for this change is as unknown, 
as it might perhaps in other refpects be neceffary, 
not to force the earths together, for fome flight 
reafon, within the compafs of a few orders. 

The Siberian Afbeftus, which may be confidered 
as the principal and chief of the fibrous kind, is, 
as it were, confumed by the flame of a blow- 
pipe, and does not leave any more certain-mark 
of fufion; but it melts readily with borax to a 
clear and colourlefs elafs. , 

The natural ftore of this kind is in proportion 
to its ceconomical ufe, both being very intonfi- 
derable. It is an old tradition, that in former 
ages they made cloaths of the fibrous afbetti, 
which is faid to be expreffed by the word By/us ; 
but it is not very probable, fince, if one may 
conclude from fome trifles now-a-days made-of it, 
as bags, ribbons, and other things, fuch a dreis 
could neither have an agreeable appearance, nor 
be of any conveniency or advantage. It is more. 
probable that the Scythians dreffed their dead 
bodies, which were to be burnt, in a cloth ma- 
nufactured of this ftone; and this has perhaps oc-~ 
cafioned the above fable. 

Paper 1s likewife made from this ftone, only to 
fhew its fixity in the fire, and to procure fome 
efteem and value to this curious fubftance. 

It was reported fome years ago, that the French 
fearched for afbefti, in order to mix it with the 
tar for preferving houfes and fhips; but the 
queftion is, If the afbefti can be of more fervice 
than pounded mica, or charcoal-duft employed to 
the fame purpofe? | 

ti » SEOT 
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?§ EyGch: aaa 

The Ercutnu ORDER. 

Zeolites. 

This is defcribed in its indurated ftate, in the 
Tranfactions of the Academy of Sciences at 
Stockholm, for the year 1756, and there me- 
thodifed as a ftone fui generis, in regard to the 
following qualities. , 
x. It 1s alittle harder than the fluors, and the 

calcareous kind: it receives however fcrat- 
ches from the fteel, but does not ftrike 
fire with it. tenn 

2. It melts eafily by itfelf in the fire, with a 
like ebullition as borax does, into a white 
frothy flag, which not without great dif- 
ficulty can be brought to a folidity and 
tran{parency. 

3. It is. eafier diffolved in the fire by the 
mineral alcali (/a/ fode), than by the berax 
and microcofimic falt. 

4. It does not ferment with this laft falt, as 
the lime does; nor with the borax, as thofe 
of the eypfeous kind. 

5. It difiolves very. flowly, and without any 
effervefcence, in acids, as in oil of vitriol 
and fpirit of nitre. If concentrated oil of 
vitriol is poured on pounded zeolites, a 
heat arifes, and the powder unites into.a 
maf{s *. 

* Since the publication of this Eflay, there has been dif- 
covered more varieties of the zeolites, particularly at Adelfors’s 
gold-mines in Smoland in Sweden, of which fome forts do 
not melt’ by themfelves in the fire, but diffolve readily in the 
acid of nitre, and are turned by it into a firm jelly. E. 

6. In 
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6. In the very moment of fufion .it gives a 
| whofpaarys or. light, 

S EC T. 2Gix: 

The zeolites is found in an indurated ftate. 
1. Solid, or of no vilible particles, Zeolites fo- 

lidus particulis impalpabilibus. 
A. Pure, Zeolites durus, 

a. White, from Iceland. 
B. Mixed with filver and iron. 

a. Blue, Lapis lazuli, from the Buckarian 
Calmucks. 
This, by experiments made with it, 

has _difcovered the following proper- 
ties. 

i) 

. It retains for a long time its blue in 
a calcining heat, but is at laft changed 
into a own colour. 

. It melts eafily inthe fire to a white: 
frothy flag ; which, when expofed to 
the flame of a blow-pipe, is greatly 
puffed up, but in a covered veffel, 
and with a ftronger heat, becomes 
clear and fclid, with blue clouds in 
it. 

. It does not ferment with acids: 
but, 

Boiled in the oil of vitriol, it dif- 
folves flowly, and lofes its blue co- 
Jour. 

When a fixed alcali is added to this 
folution, a white earth is precipitated, 
which being {corified with borax, yields 
a filver regulus, that varies in big- 
nefs, according to the various famples 
ef the ftone. 

I 2 5. By 
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5. By {corification with lead, there has 
been extraéted two ounces of filvyer 
out of a hundred pounds weight of 
the ftone. 

6, The prefence of filver is not difco- 
vered with the fame certainty by the 
fpirit of nitre as by the oil of vi- 
triol. 

7. When the fpirit of fal ammoniac is 
added to any folution, made either 
of crude, or of a perfectly calcined 
lapis lazuli, there 1s no blue colour 
produced ; which proves that this co- 
lour is not owing to copper, as fome 
have pretended: and this is farther 
confirmed by the fixity of the blue 
colour in the fire (1, 2.), and by the 
colour of the flag or glafs (2.). 

8. It is a little harder than the other 
kinds of zeolites, but does not how- 
ever in hardnefs approach to the 
quartz, or to other {tones of the fili- 
ceous kind in generdl ; becaufe the 
pureft and fineft blue lapis lazuli may 
be rubbed with the fteel to a white - 

powder, althoug on jt takes a polifh 
like marble. | 

9 The lapis lazuli, when perfectly cal- 
cined, is a little attraéted by the load- 
{tone and {corified with lead, the flag 
bechines of a greenifh colour, hot 
fuch a colour as copper gives, but 
fuch as is always produced by iron 
mixed with a calcareous fubftance *. 

* The lapis lazuli is feldom found pure, but is moft ge- 
néraily full of veins of quartz, limeftone, and marcafite : how- 

ever, 
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Sn chy Oe, 

2. Sparry Zeolites, Zeolites Jpatofus. | 
This refembles a calcareous fpar, though it 

is of a more irregular figure, ‘and is more 
brittle. 

a. Light red, or orange-coloured, ee Nya 
Kronerufvan, one of the gold-mines at 
Adelfors, i in the province of ‘Smoland. 

ever, for thefe experiments none but the pureft pieces have 
“been picked, fuch as have been examined through a magni- 
fying-glafs, and been judged as -free from heterogeneous 
mixtures as poflible. Itis to be wifhed, that thofe who have 
a fufficient quantity of this fione would continue thefe expe- 
rimen's, in erder to difcover what fubftance it is that makes 

~this blue colour, which is fo conftant in the fire, fince it can- 
not depend either on copper or iron; for though thofe metals, 

_@n certain occafions, give a blue colour, yet they neyer pro-- 

duce any other but what inftantly vanifhes in the fire, and 1s 
deftroyed by means of an alcali. What1is mentioned in fe- 
veral books about the preparation of the ultramarine from 
filver, can by no means be objected here, fince in thofe pro- 
ceffes the filyer employed is mixed with copper, and other 
fubfances, which contain a volatile alcali, whereby the blue 
colour is produced I 

In regard to the above-mentioned qualities of this ftone, it 
_ gannot be clafled under any other k.nd of earth than this. 

t Mr. Margraf has fince, in his Chemical Differtations, printed in 
German in the year 17648, publithed {ome experments onthe lapis lazuli ; 
andim the chief agrees with cur author, withcut, however, knowing any 

thing of thefe Kis experiments. Mr. Margraf alfo proves that there is no 
copper in this ftone ; and befides tells us, that he has found beth a cal~ 
careous and a gypfeous fubftance in it, although he took care to pick out 
only the very pure bits for his experiments However, I am Jed to imagine, 
that the calcarcous fubftance is not eflenial to the exiftence of the lapis 
lazuli, fince Mr. Cronftedt exprefly fays, that the ftone he tried did not 
ferment at aJl with acids. He farther mentions this remarkable cireum- 
fiance, which makes it ftili more evident thatthe Japis lazuli helongs to 
the zeolites, viz. that, when calcined and diffulved in the acids of vitriol, 
of common fait, and of nitre, it turned all thofe acids into a Helly, 
However, he does not take any notice of its containing any filver, becaufe he 
did not profecute his expesemagts fo far on that point ; but fome of his 
eXperiments, neverthelefs, fcem to indicate, as if- ali lite of Japis lazuli did 

not coniain filver. E, 

ty SECT: 
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ey. OTs (ea. 

3. Criftallifed Zeolites, Zeolites eryfallifatus. — 
Is more common than the two preceding 

kinds, and is found, 
A. In groupes of criftals in form of balls, 

and with concentrical points, Cry/ffalli zeo- 
“itis pyramidales concreti ad centrum ten- 
dentes. 3 
a. Yellow, from Swappawari, in Tornea in 

Lapland. 3 
6. White, from Guflavfgrufvan, in the 

province of Jemtland. 
B. Prifmatical and truncated criftals, Cry/fall 

zeolitis diftinéti figura prifmatica truncata. 
a. White, from Guitavfgrufvan in Jemt- 

land. "i 
C. Capillary criftals, Cry/talli zeolitis capil- 
Lares. 

Are partly united in groupes, and partly 
feparate. In this latter accretion they re- 
femble the capillary, or feather filver ore 
(Sect. clxxii.), and is, perhaps, fome- 
times called Flos ferri, at places where the 
nature of that kind of ftone is not yet 
fully known. : 

Thefe criftals are found, 
a. White, from Guftavferufvan in Jemt- 

land. , Ogee 

SECT. CXI: 

OBsERVATION On the ZEOLITES> 

This kind of ftone has nearly the fame qualities 
Jn the fire as the boles (Sect. Ixxxv) ; fo that both 

| of 
7 

— 
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of them, when more nicely. examined, may per- 
haps be found to belong to the fame order, and 
perhaps be fome kind of earth, whofe properties 
have been long and perfectly known. 

The terra porcellanea Luneburgica, which Bruck- 
~man. mentions, and Mr. Wallerius has ranked 
among the gypfa, may, perhaps, belong to this 
order: but I have not been able to procure a fpe- 
cimen of it, to compare it with the zeolites, 
which alfo is very fcarce, not being found in our 
country except in very {mall veins and cavities. 
To this fcarcity 1s owing, that it has not yet been 
tried in the fire together with other kinds, except 
with the fparry fluor. With that it does not fufe 
very readily, becaufe, when equal parts of them 
are melted together, an opaque flag or glafs is 
produced of the fame colour with the alcali of 
nitre, of a fibrous texture, and of an uneven fur- 
face. | 

The quality of {welling in the fire, like the 
borax, is peculiar to the criftals, (Sect. cxi.) be- 
caufe the other varieties rife only into fome {mall 
blifters, which are of a white. colour at their 
edges, and inftantly cover themfelves with a white 
elaffy fkin, after which they become quite refrac- 
tory. 

Se oF Shas BA Oe 

The Nintu OrpDeErR.,: 

The Manganefe Kind, Magnéfia. 
' The ftones belonging to this order, -are in 
Swedifh called Brunften, in Latin Syderez, 
or Magneie nigre, in order to diftinguith 
them from the Magnefia alba officinalis, and 
in French Mangonefe, &c. They are by fome 

| litho- 
+» 
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lithographifts entirely omitted, and by others 
ranked among the iron ores; but, as I am con- 
vinced both by my own experience, and by that 
of others, that they contain no greater quantity 
of metal than fometimes two or three per cent. 
of iron, and fometimes a little tin, I think that 
the remaining part, which muft confequently be 
confidered as a kind of earth, deferves its parti- 
cular feparate place in a mineral fyftem, at leatt 
until a farther infight into its nature may be ob- 
tained:, and to this opinion I have been per- 
fuaded by its following peculiar qualities : 

1. The manganefes confift of a fubftance, which 
gives acolour both to flags, and to the folu- 
tions of falts, or, which is the fame thing, 
both to dry and to liquid menftrua; viz. 
a. Borax, which has diffolved manganefe in 

the fire, becomes tranfparent, of a reddifh 
brown or jacinth colour. 

b. The microcofmic falt becomes tranfparent 
~ with it, of acrimfon colour, and moulders 
in the ar. 

c. With the fixed alcali, in compofitions of 
glafs, it becomes violet ; but if a great 
quantity of manganefe is added, the glafs 
is in thick lumps, and Jooks black. 

d. Scorified with lead, the glafs eets a red- 
difh brown colour. 

e. The lixivium of a deflagrated manganefe 
is of a deep red colour. 

2. It deflagrates with nitre, which is a proof 
that it contains fome phlogifton. 

3. When reckoned to be light, it weighs 
as much as an iron ore of the fame tex- 
ture. 

4. Being melted together with glafs compofi- 
tions, it ferments during the folution : but 

it 
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it ferments in a ftill greater degree, when it 
is melted with the microcofmic falt. 

~~ g. It does not excite any effervefcefice with the 
_fpirit of nitre: aqua regia, however, extracts 
the colour out of the’ black, and diffolves 
likewife a great deal of it, which, by means 
of an alcali, is precipitated to a white 
powder. 

6. Such colours as are communicated to olaffes 
by manganefe, are eafily deftroyed by the 
calx of arfenic or tin: they alfo vanith of 
themfelves in the fire. 

7. It is commonly of a loofe texture, fo.as to 
colour the fingers like foot, although it is of 
a metallic appearance when broke. 

SE CF? °CxTYV. 

Manganefe is found, 
A. Loofe and friable, Magnefa friabilis terri- 

formis. 
a. Black, feems to be weathered or decayed 

particles of the indurated kind, from Eng- 
land. 

SECT.  Cxy, 

B. Indurated, Maguefia indurata. 
1. Pure, in form of balls, whofe texture 

confifts of concentric fibres, Maguefia pura 
(phevica vadiis concentratis. 
a. White, Magnefia alba ftridté fic difta, 

is very fcarce. [have feen a fpecimen of 
this kind ina colleétion from an unknown 
place in Norway ; and by examining a 
piece of it, [found that it differed from 

the 
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the common manganefe, by giving to 
the borax a deep red colour in the fire : 
this fort acquires a reddifh brown.co- 
-lour when it is calcined. 

_b. Red manganefe is faid to be found in 
Piedmont. This I have never feen; but 
I have been told by an ingenious gentle- 
man, that this variety is free from iron, 
and gives to glafs rather ared than a vio- 
let colour. : 

Me Oe Org Wee OG 1 8 

2. Mixed with a fmall quantity of iron, 
Magnefia parum martialis. 
a. Black manganefe, with a metallic bright- 

nefs. This is the moft common kind, 
and is employed at the ¢lafs-houfes, and 
by the potters. 
Tt astound, ih tr 

1. Solid, of a flaggy texture, ‘Wigton fie 
textura vitrea, trom Skidberget, in 

the parifh of Lekfand, in the province 
of Dalarne. 

2. Steel grained, alfo from Skidberget. _ 
3. Radiated, Radiata, full from Skid-. 

berget, and Tiveden, in the province 
of Oftergottland. 

4. Criftallifed. 
a. In form of coherent hemifpheres, 
Hemi fpheriis continuis, from Skid- 
begets in Lekfand. 

a < 

S E 3h CXVII. 

g. Blended with a fmall quantity ‘of iron 
and tin, Magnefia parva cum portione mar- 

tis 
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tis et jovis mixta: Spuma Aer or Wol- 
fram *. 
I. With coarfe fibres. — 

a. Of an iron colour, from Altenberg 
in Saxony. ‘This gives to the glafs 
compofitions, and alfo to borax and 
the microcofmic falt,an opaque whitifh 
yellow colour, which at laft vanifhes. 

SECT. CXVHI. 

OBSERVATIONS on the MANGANESE. 

Though it may feem difficult to many, to diftin- 
guith the kinds of manganefe by their appearance, 
or external marks; yet it is extremely eafy to 
know them by experiments made in the fire, if 
attention is had to the above-mentioned pheno- 
mena (Sect. cxiii.). From hence it is not. difficult 
to comprehend why manganefe has’ hitherto been 
either omitted, or erroneoully ranked in fyftems, 
viz. becaufe it has, like many other mineral 
bodies, been examined only by fight, while the 
more troublefome method of examining it in the 
fire, has been overlooked. 

Some might perhaps imagine the manganefe 
to be the remainder of fome metal, which cannot 
be reduced again into its metallic ftate; but it 
ought to be remembered, that no metal can, by 
any means yet known, be brought to an abfolutely 
irreducible earth or cal, unlefs perhaps by the 
burning-glafs, and cherefére there is no reafon to 
fufpect that nature gives fuch a produttion. Ig-. 

* Wolfram is a name which is alfo fometimes given to 
mock lead, and fometimes to cockle, or fhirl, as alfo to other 
minerals ; however, it is chiefly given to this {pecies of man- 
ganefe, when it occurs in the tin-mines. E, and D. C. 

norance 
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norance and idlenefs have invented certain terms 
or expreffions, to avoid giving an account of thofe 
ores or mineralifations, which are not eafy. enough 
to be decompounded ; for inftance, wld, rapa- 
cious, arfenical, volatile, &c. and fome iron ores 
in particular have been thus called; by which 
means it has happened, that ceconomical reflec- 
tions have often been added to natural and phi- 
lofophical defcriptions: and thus others are de- 
terred from examining many bodies, of which we 
have got, and {till retain falfe notions by this way 
of proceeding. 

_ The manganefe has by fyftematifts been com- 
monly. ranked among fuch iron ores; but the 
artificers who make ufe of it in the manufacture 
of glafs do not know it; nor can they by any 
means be perfuaded to ufe any of the pretended 
bodies a-kin to it, inftead of the manganefe itfelf, 
fince experience prevails more with them than. 
fuppolitions. The confumption of the manganefe 
is but fmall, and therefore it is not a very profit 
able article. ! 

Sie CDs 

The SECOND CLASS. 

The SALTS, Sala. 

By this name thofe mineral bodies are called; 
which can be diffolved in water, and give it a 
tafte ; and which have the power, at leaft when 
they are mixed with one another, to form new 
bodies of a folid and angular fhape, when the 
water in which’ they are ‘diffolved is diminifhed 
to a lefs quantity than is required to keep 

them 
4 
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them in folution; which quality is called Criftal- 
lifation *. . 

SECT. CXX. 

In regard to the known principal circumftances 
or qualities of the mineral falts, they are divided 
into 

1. Acid Salts, or Mineral Acids, Salta Acida. 
2. Alcaline Salts, or Mineral Alcalis, Sala 

Alcalina. 

The First Orper. 

Acid Salts, Salia Acida. 

The characters of thefe falts are, that 
they, 
1. Have a four tafte. 
2. Are corrofive,; that is to fay, have a power 

of diffolying a great number of bodies. 

* No other falts ought to be confidered and ranked in a 
mineral fyftem, but thofe which are found natural in the 
earth (Sect. i.) ; and for this reafon a great number of falts 
will be in vain looked for here, viz. all fuch as are either na- 
tural or prepared by art in the other two kingdoms of nature, 
and from fubfiances belonging to them. Amongft thefe is 
nitre itfelf, and its acid, and the vegetable acid, fince thefe 
are never had from true mineral bodies ; nor is it demonftrated, 
that they have their origin from the true mineral vitriolic 
and muriatic acids. ‘There have, indeed, been many attempts 
made to reduce moft of them to a vitriolic acid, which by 
many is called the univerfal acid : but experiments will not 
agree with it; at leaft nobody has yet been able, by uniting 
a phlogifton with another acid than the true vitriolic, to 

produce any fubftance in every particular refembling the true 
brimftone, or fulphur. For this reafon I cannot yet give my 
affent to Dottor Pietfch’s opinion, who endeavours to prove, 
that the acidjof nitre 1s der:ved from the vitriolic acid, that is, 
before his theory is confirmed by experience in the large way, 
and the analyfis has been more plainly iaid open: but [ think 

the 
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3. They have a ftrong attraction to the 
alcaline falts and earths, whence they al- 
ways unite with them with an effervef- 
cence, and fometimes with a ftrong heat: 
by this mixture bodies are produced, 
which are employed in common life under 
the names of vitriols, neutral falts, gyp- 
fum, &c. 

4. They change moft of the expreffed blue 
juices of vegetables into red. 

the queftion remains ftill undecided, if the nitrous, vegetable, 
and urinous acids are primitive fubftances? or if they owe 
their origin to one and the fame principle? and, if this laft 
be the cafe, of what nature this principle is * But howfoever 
this may prove, the confideration of thefe. acids feems more 
properly to belong to another fcience. The farme may be 
faid of the doétrine which holds, that the nitre is produced 
from the principles of the fea-falt, by a certain peculiar mo- 
dification. 

The above-mentioned two mineral acids, whofe qualities 
we know nothing of, until they have been by art extracted 
from the vitriols, and the fea-falt, are indeed never found 
pure in nature, becaufe as foon as they, on any occafion, are, 
either by a natural or artificial heat, feparated from any fub- 
ftance, they inftantly attack and unite with another. Ne- 
verthelefs, as they may, and perhaps fometimes really do 
exift in form of vapours, which efcape our fight ; and that 
the theory of the falts, and the faline ores, is founded upon 
qualities already difcovered in thefe acids; I have thought it 
neceflary to defcribe them fuch as they are, when mixed with 
pure water alone; and this the rather, fince the water is theit 
moft common vehicle, in the exercife of their effects in the 
mineral kingdom. r 

It has heen obferved before (Se&. xi.), that the qualities of 
arfenic in form of acalx may agree with the definition of 
the falts, and at the fame time be reckoned among the femi- 
metals, which cannot be any otherwife explained, than that 
the arfenic confidered in a certain refpeét and form, is a falt; 
and when confidered in other circumftances, a metal. ‘This 
is the cafe with feveral other bodies of the mineral kingdom. 

5. They 



MINERALOGY. 129 

5. They feparate the alcali from the fat, 
when they have been united in foap ; which 
effect is called to curdle, or coagulate. 

6. They are volatile and fubtile, io as never 
to be obfervable by the naked eye, unlefs 
they are mixed with heterogeneous bodies ; 
and therefore the figure of the pure mi- _ 
neral acids cannot be defined but by guefs. 

SECT. CXXI. 

A. The vitriolic acid, Acidum vitrioli aluminis 
et fulpburis. 
I. The puré vitriolic acid, Acidum vitriol 
purum. 

Is, in abftra¢t, confidered as poffible to 
occur in nature: its qualities, when mixed 
with water, in which it is caught by diftil- 
lation, are as follows. 
1. When mixed with the leaft poffible 

quantity of water, it is of an unctuous 
appearance, and is for that reafon im- 
properly called oil of vitriol. 

3. It has in that ftate a confiderable hea- 
vinefs, viz. in comparifon to water, as 
1700 to 1000. 

3. It diffolves filver, tin, the regulus of 
antimony, and quickfilver; but, 

4. When mixed with more water, it dif- 
folves zinc, iron, and copper. 

5. It diffolves likewife the calcareous earth, 
and precipitates with it in form of a gyp- 
fum, of which a part fhoots into gyp- 
feous Drufen, Selenites et cryftalli gypfei. 

6. It unites with the earth of quartz, when - 
it has been previoufly diffolved in the 

liquéy 
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liquor filicum;, and with a pure argillat 
ceous earth, diffolving it without any 
fermentation: with both thefe earths it 
makes alum. | 

7. It has a ftronger attraction to the in- 
flammable fubftance, than to the alcaline 
falt, and forms with it a body, which 
properly may be called the mineral 
fulpbur. 

8. When it is perfectly united with phlo- 
eiftic fubftances belonging to the ve- 
getable kingdom, and the water has 
been perfectly feparated, this mixture 
catches flame in the open air, and is 
confumed, as may be feen by the powder 
called Pulvis pyrophorus. | 

9. It. attracts water ftrongly, and the | 
aqueous vapours. out of the air : and if 
a great quantity of water is added to it 
at once, a {trong heat arifes. 

10. It unites readily and eafily with the 
alcalis, whereby, according to their na- 
ture, different compounds are produced, 
which have obtained the names of Far- 
tarus vitriolatus, fal mirabile, and fal am- 
moniacum fixum. 

Pt Ohe he >: & Go 

. The vitriolic acid mixed or faturated, 
Acidum vitrioli aliis corporibus faturatum. 
4. With metals, Metallts faturatum. Vitri- 

ola, Vitriols. ) 
a. Simple vitriols, Vitriola fimplicia. 

1. Martial vitriol, green vitriol or cop- 
peras, Vitriolum martis fimplex. 

This 
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This is the common green vitriol, 
which naturally is found diffolved 
in water, and is produced in abun- 
dance by. decayed or calcined mar- 
cafites. 

. Copper vitriol, blue vitriol, Vztrio- 
lum Veneris feu Cypricum. 

This is of a rnp blue colour, 
and is found in all Ziment waters, 
as they are called; for inftance, at 
Neufohl in Hungary, | in St. Johan’ 5 
mine at Fahlun in the province of 
Dalarne, at Nya Kopparberget in 
Weftmanland, and the copper- 
mines at Wicklow in Ireland, &c. 
It is however feldom perfectly free 
from an admixture of iron and 
zink. 

3. Zink vitriol, Vitriolum zinct. 
Is white and clear as alum, and 

is found at the Rammelfberg in the 
Hartz, as alfo in the rubbifh at 
Stollgrufvan in Weftmanland, where 
the mock lead has decayed either 
fpontaneoufly, or after having been 
burnt. 

NS, 

SEE T. . CMM. 

. Compound vitriols, Vitriola com- 
pyfita. | 
1. Vitriol of iron and copper, Vitrio- 

lum ferrum et cuprum continens. 
Is of abluifh green colour. 

2. Vitriol of iron, zinc, and copper,’ 
Vitriolum ferrum zincuin et cuprum 
continens. 

K 2 T his 
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This verges more to the blue 
than to the green colour. It is 
made at Fahlun in Dalarne, from 
the water which is pumped out of 
the copper-mines: in this water 
large criftals of vitriol are often 
ready formed. If this vitriol is 
dipped in water, and afterwards 
rubbed on clean iron, the copper 
does not precipitate from it. 

3. Vitriol of zinc and iron, Vitriolum 
zinco-ferreum. ‘Lhis is the green 
vitriol from Goflar in the Hartz. 

4. Vitriol of zinc and copper, Vitrio- 
lum cupreo zinceum. ‘This is the 
blue vitriol from Goflar. 

5. Vitriol of nickel and iron, Vitrio-' 
lum ferrum et niccolum continens. 
Is of a deep green colour, and is 

contained in the ochre or decayed 
parts of the Nickell, at the Cobalt- 
mines at Los, in the province of 
Helfingland*. 

* Moft part of the vitriols owe their formation to art : be- 
caufe when fuch ores as contain fulphur, are dug out of the 
mines by means of fire, the phlogifton of the fulphur is by 
the heat expelled, leaving the acid behind, which, being let 
loofe or freed, is thereby enabled to attract and unite with 
watry vapours, diffolving at the fame time the metals; and it 
is thus the vitriols are formed. Every fort of ore does not 
commonly decay or weather in a natural manner, without 
being promoted by art; and this decaying or weathering is 
moftly performed in the open air ; for which reafon no very 
great guantity of vitriol can be expected in that way: for 
when any ore thus weathers or decays, thediffolved particles 
are by degrees carried off by the rain, and are at laft found 
in a diffolved ftate in certain fprings or mineral waters. All 
fuch ores may therefore be called true vitriol ores, as contain 
iron, copper, zinc, and nickel mineralifed with fulphur. The 
acid in the vitriols, however, is not dulcified by the metals, 
as itis by the alcali in the true neutral falts. 

SE Was 
Sti: 
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SECT. -CXXIV. 

B. The acid of vitriol mixed or faturated with 
earths, Acidum vitrioli terris mixtum feu fa- 
turaruit. 

1. With a calcareous earth. Gypfum. Sce 
Sect. xii. | | 

2. With an argillaceous earth. The Alum 
kind, Alumina. : 
a. With a fmall quantity of clay, Actdum 

vitrioli argilla faturatum. Native or’ 
plumofe alum, lumen nativum five plu- 
mofum. 

Is found on decayed alum ores in very 
{mall quantities ; and therefore through 
ignorance the alabaftrites and felenites, 
both of which are found among moft of 
the alum flates, are often fubftituted in 
its ftead; as is alfo fometimes the af- 
beftus, notwithftanding the great dif- 
ference there is between the alum and 
thefe, both in regard to their ufes and 
effects *. 

6. With a greater quantity of ‘pure clay, 
Argilla pura acido vitrioli imbuta. White 
alum ore, Minera aluminis alba. 

* The gypfa and afbefti, but more efpecially the latter, 
have been ufed through ignorance, in moft countries, for 
plumofe native alum ; and the fort fold formerly in the thops 
for it was a greenifh white kind, from Germany, very rigid, 
but extremely brittle, and breaking into fpicula or prickles. 
Selenites was never fubftituted for alum; and the reafon the 
afbefti and fibrofe gypla were fubftituted for it, was only on 
account of the fimiiarity of firuéture, not, as our author fays, 
= ov of their being found together. See my Lectures. 
es 

K 3 1. Indu- 
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1. Indurated pale red alum ore, Schiftus 
aluminis Romanus. Is employed at 
Lumini, not far from Civita Vecchia 
in Italy, to make the pale red alum 
called Roach Alum. This is, of all 
alum ores, the moft free from iron; 
and the reddifh earth which can be 
precipitated from it, does not fhew the 
leaft marks of any metallic fubftance. 

c. With a very large quantity of martial 
clay, which likewife contains an inflam- 
mable fubftance, Argilla martials et 
phlogifiica acide vitriol: imbuta, Common 
alum ore. 

Is commonly indurated and flaty, and 
is therefore generally called Alum Slate, 
Schijtus aluminofus ater et brunefcens, 
It is found, 
I. Of parallel plates, with a dull fur- 

face, Schiftus lamellofus regularis, from 
Andrarum in the province of Skone, 
Hunneberg and Billingen in the pro- 
vince of Weftergottland, Rodoen in 
the province Ai Jemtland, andthe 
uland ef Oeland,- &c.* 

. Undulated and wedge-like, with a 
fining furface, Scbigius aluminofus un- 
dalatus. et cusnetformis Aiffuris fplenden- 

i) 

Lrbins. 

This at the firft fght refembles pit 
coal; itis found in great abundance in 
yne parifh or Nas in ~Jemeland te 

# In England, the ereat alum works at Whitby, in York- - 
fhire, are of this kind, D. C, 

_{ ‘The purity above-mentioned (4. 1.) of the earth of the 
Roman gr roqci alum, is meant with the fame Reais. 
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aniGe lk... COX V. 

C. Vitriolic acid united with phlogifton, Acidum 
wttrioli pbhlosifto combinatum. The fulphur 
kind, Suipbura. See Seé&. cli. : 

SECT. CXXVI. 

D. Vitriolic acid faturated with alcaline falt, 
Acidum vitrioli aleali minerali faturatum. 

as in general is underfood by that expreffion, viz. that the 
heterogeneous particles are not very obvious, nor of any 
great confequence. 

The phlogifton which is contained in the black alam 
flates, may perhaps during the calcination difpofe the iron 
to be eafier diffolyed ; and it may alfo occafion the black 
colour in fome of them, that even contain but very little of 
iron, as moft likely in part of thofe from Nas (c. 2.). 

[tis not eafily determined, whether the earth in.the alum 
flates is argillaceous or quartzofe, or whether it is a black in- 
durated Aumus, or mould, becaufe all thofe three earths, 
when diffolved in the vitriolic acid, produce alum. The Co- 
logne pipe-clay is a plain proof of the firft; the quartzofe 
earth, in /guor flicum, of the fecond ; and aluminous foffil- 
woods are actually employed for making alum in Bohemia 
and Hefie, Thefe earths may, or may not,,contain iron; 
however, they prevent, in the former cafe, the phlogifton, 
together with the vitriolic acid, from mineralizing all the 
iron, ard making a marcafite of it, excepting here and there, 
in fome infignificant quantity, as in cracks, or when it meets 
with fome heterogeneous bodies, as fhells, infects, &c. in the 
faid earths. There is a remarkable progreflion from the 
black alum flates to the pit-coal, in proportion as the quan- 
tity of the phlogifton encreafes, and the quantity of the . 
earth decreafes (Seé. clix.). It is this phlogiffon which 
makes this alum flate capable of burning by itfelf, when itis 
once lighted ; wherein it differs from the alum ores of Lumini, 
which, m order to be brought to moulder, require the being 
expofed to the heat of the fun, and to be fprinkled with water : - 
the former has 2ifo watlin itfelf fuficient matter to fponta- 
neoully fame upon certain occafions, according to wnat the 

KR 4 celebrated. 
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a. With the alcali of the common falt, ar 
fea-falt, Alcali minerali faturatum: Sal mi- 
aabile Glauberi. . 

This is a neutral falt, prepared by na- 
ture, as well as by art, containing more 
or lefs of iron, or of a calcareous earth, 
from which arifes alfo fome difference in 
its effects, when internally ufed. It fhoots 
eafily into prifmatical criftals, which be- 
come larger in proportion to the quantity 
of water evaporated before the criftalli- 
fation. When laid on a piece of burning 
charcoal, or elfe burnt with a phlogifton, 
the vitriolic acid difcovers itfelf by the 
Imell like to the hepar fulphuris. — 

It is found in a diffolved ftate in f{prings 
and wells, and in a dry form on wails, in 
fuch places where aphronitrum has efflo- 
refced through them, and the vitriolic acid 
has happened to be prefent; for inftance, 
where marcafites are roafted in the open 
air. This falt is often confounded with 
the aphronitrum, or a pure mineral alcali; 
and a learned difpute once arofe, which of 
thefe falts ought with the greateft propriety 
to be called natron, Baurach veterum, fat 
mirabile, or Epfom falt,; whereas it might 
eafily have been decided by chemical ex- 

celebrated experiments of Lemery, and others, demonftrate, 
and from which caufe many volcanos and earthquakes may 
perhaps be deduced. The pulwis pyrephorus is alfo made of 
alum, intimately united with a phlogiftic fubRance ; in 
the preparing of which, they ought carefully to avoid that 
any iron enters the mixture, becaufe the acid has too ftrong 
ap attraction to the iron, and cannot unite with the phlo- 
gifton alone, which, however, is quite neceffary in this ope- 
ration. | 

periments, 
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periments, if their qualities had been re- 
garded, in preference to their figures, 
or their native places. 

This may be called Englifh or Epfom 
falt, when it has naturally as equal a co- 
pious portion of the calcareous earth as of 
the artificial one; but I have, in regard 
to its effects, for which it has been moft 
valued by Glauber, ranked all the lefs 
confiderable varieties of this neutral falt, 
when natural, under the name of fal mi- 
rabile. 

SE CT. ‘CXXVII. 

B. Acid of common or fea-falt, Acidum falis 
communis. 

This acid, confidered in that ftate in which 
it can be had, viz. in mixture with water, 
has the following qualities. 
1. It does not alter the fluidity of water, nor 

confiderably augment its heavinefs, as the 
vitriolic acid does. 

2. It is fomewhat lefs corrofive and four than - 
the faid vitriolic acid. 

3. It ftrongly attracts the alcaline falts; but, 
however, is forced to quit them to the vi- 
triolic acid, when that is added. 

4. It diffolves the calcareous earth, and makes 
with it a fubftance, called /al ammoniacum 
jrxum. 

5. When expofed to the fire, combined with 
a phlogifton, it burns with a fellowith 
green flame. 

6. When highly concentrated and pure, as 
when it is diftilled from common falt mixed 
with pipe clay, it diffolves tin and lead: 

but 
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but lefs pure, it diffolves copper, iron, 
zink, and the regulus of antimony: the 
copper is however more eafily diffolved, 
when it is in form of a calx, as the calces 
of quickfilver and cobalt likewife are. 

47. It unites with filver diffolved in aqua- 
fortis, and with lead diffolved in aqua- 
regia, falling with them to the bottom, in 
form of a white fponey mafs. This preci- 
pitation, expofed to the fire, ftill retains 
the acid, and melts with it into a elafly 
fubftance, which does not diffolve in water. 

8. It is apt to attract the humidity of the 
air, and to promote the decaying of thofe 
dry fubftances, with which it has been 
united. 

. Mixed with the fpirit of nitre, it makes 
the fo called aqua-regia, which is the true 
liquid menftruum for gold. 

This acid feems alfo, on certain occa- 
fions, to haye got loofe from thofe fub- 
ftances, with which it has been originally 
united in the earth: the /al ammontacum 
naturale at Solfatara in Italy, and the horn 
filver ore (clxxvii.) appear to be proofs of 
this, as they feem to be the products of 
time. 

SE eer ORV. 

x. Mixed or fatiated acid of fea-falt, Acidum 
falis beterogeneis faturatum. 
A. Withearths, Yerris faturatum. 

1. With a calcareous earth, Terra calcared 

faturatum: Sal ammoniacum fixum. 

This fomewhat decays or attracts the 

humidity of the air: it is found in 
- abundance 
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abundance in the fea-water. See the 
calcareous kind, Sect. xxi. 

i LS Dip h te  b 

B. With alcaline falts, Salibus alcalinis fatu- 
ratum. 
1. With the fixed mineral alcali, or fea 

alcali, common falt, or fea-falt, Sal 
commune. ‘ 

This fhoots into cubical criftals during 
the very evaporation, it crackles in the 
fire, and attracts the humidity of the air. 
a. Rock falt, fofilfalt, Sal montanum. 

Occurs in form of folid ftrata in the 
earth. | 
1. With fcaly and irregular particles, 

Sal montanum particulis indetermi- 
natis. 
a. Grey, and 
6. White. Thefe-are the moft com- 

mon, but the following are 
{carcer. 

¢. Red, 
d. Blue, and 
e. Yellow, from Cracow in Po- 

land, England, Salzberg, and 
Tirol. 

a. Criftallifed rock falt, Sal montanum 
cryftallifatum. Sal gemme. 
ag. Tranfparent, from Cracow in 

Poland, &c. 

SECT. CXXX, 

b. Sea Salt, Sal marinum. 
Is produced from fea-water, or from 

the water of falt lakes, by evaporation 
yn the fun, or by boiling. 

The 
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The feas contain this falt, though 
more or lefs in different parts. In Si- 
beria and Tartary there are lakes that 
contain great quantities of falt, 

SECT.  CXXXI. 

¢. Spring falt, Sal fontanum. 
Is produced by boiling the water of 

the fountains near Halle in Germany, and 
other places. Near the city of Lidko- 
ping, inthe province of Weftergottland, 
and in the province of Dal, falt-{prings 
are found, but they contain very little 
{alt: and fuch weak water is called /olen 
by the Swedes *. 

SECT... CXAXT. 

2. Saturated with a volatile alcali, Acidum falis 
communis alcali .volatili faturatum, Native 
fal ammoniac, Sal ammoniacum naturale. 

This is of a yellowifh colour, and is fub- 
limed from the flaming fents or crevices at 
the Solfatara near Naples. See Sect. cxli. 

* This divifion ef the natural common falts is generally 
adopted, and not without reafon, fince the tafte of all differs 
@ little from one another, which depends on the lefs or 
greater mixture with heterogeneous fubftances. For out of 
the pureft of thefe falts, a little of an earthy fubftance may 
fill be precipitated, which diffolves in acids, and feems to 
be of a calcareous nature. The naturalifts have troubled them- 
felves a great deal to find out, how common falt is produced 
in the earth, and from whence the great ftore of it in the ocean 
is fupplied : but they have propofed nothing but conjectures, | 
without any wife illufirating the main queftion. 

SECT. 

— , 
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SECT. CXxXxM1. 

C. United with phlogifton, Acidum falis com- 
munis phlogifto faturatum. Amber, Succt- 
num. See Sect. cxly. * 

SECT. CXXXIV. 

D. United with metals, Acidum falis me- 
tallis faturatum. 
1. With filver, Acidum falis communis ar- 

gento faturatum. Minera argenti cornea, 
Horn filver ore. The Hornertz of the 
Germans. See Seét. clxxvit. 

SECT. CXXXy. 

The SEconpd ORDER. 

Alcaline Mineral Salts, Alcala Maineralia. 
Thefe are known by their action on the 

above-mentioned acids, when they are joined 
together, whereby a fermentation arifes, and 
4 precipitation enfues of fuch bodies as either 
of them had before kept in diffolution ; 

* The dry volatile falt of amber, which difcovers itfelf to 
poflefs the qualities of an acid, is, according to Mr. Bourde- 
lin’s experiments, communicated to the French Academy, 
compounded of the acid of common falt, and a phlogilton, 
both which fabftances are faid likewife to make out the con- 
ftituent parts of the yellow amber itfelf, though in different 
proportion than in the falt: for this reafon, and until this 
opinion is refuted by other experiments, the falt of amber 
cannot be confidered as a mineral falt, that is different from 
the others, and confequently exiftent by itfelf ; nor can the vi- 
triolic acid be faid to coagulate the yellow amber. 

uniting 
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uniting at the fame time together, by whicli 
new compofitions are made, that are called 
neutral falts, or falia neutra. 

Thefe alcaline falts are, 

SECT, Cex xvi 

1. Fixed in the fire, Alcalia mineralia fixa. - 
A. Alcali of the fea, or common falt, Mcali 

falis communis, proprié minerale dictum. 
4, Fure,/ Puen. 

This has nearly the fame qualities 
with the lixivious falt, which is pre- 
pared from the afhes of burnt vegeta- 
bles; it is the fame with the /a/ Jode, 
or kelp, becaufe the kelp is nothing 
elfe than the afhes remaining after the 
burning of certain herbs that “abound in 
common falt; but which common falt, 
during the burning of thofe vegetables, 
has quitted its acid. 

iis, | 
zy. Ferments with acids, and unites with 

them. 
2. Turns the fyrup of violets to a green 

colour. P 
3. Precipitates fublimate mercury in an 

orange-coloured powder. 
4. Unites with fat fubftances to make 

foap. 
5. Diffolves the filiceous earth in the 

fire, and makes elafs with it, 8c. 
It diftinguifhes itfelf from the falt of 
the pot-athes, by the following pro- 
perties : that, ' 

6, It fhoots ealily into prifmatical cril- 
tals, that 

4. Fall 
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4. Fall to powder in the air, which is 
effected by nothing elfe, than that 

_ they eafily lofe their humidity. 
8. Mixed with the vitriolic’ -acid, it 
makes the /al miradile. 

g. It melts eafier, and is fitter:for pro- 
ducing the fal commune regeneratum, 
nitrunt cubicum, &c. Perhaps it is 

asta alfo more conveniently applied in the 
_ preparation of feveral medicines. 

£0: It is fomewhat volatile in the fire*. 

SEC T....CKXXVH, 

2, Mixed with afmall quantity: of the cal- 
careous earth, Alcali falis communis terre 
calcaree parva portione combinatum. A+ 
phroxitrum. “tot 

* This falt is not met with pure in Europe, but it is faid 
to be found in both!the Indies, not only in great quantity, but 
hikewife of a tolerable purity : it is there colleéted.in form of 
an efforefcencein the extenfive deferts, a proficable trade being 
carried On in it for the making of foap and gla’s: and there- 
fore it is very probable, that the antients meant this falt by 
their zatron, or Baurach. The calcareous earth is fufpected 
either to contain this falt in its own compofition, or eife to be 
able to generate it from itfelf: but this hypothefis cannot be 
demonfirated. It is more probable, that the heat of the fun 
under the equator, and in the countries on both fides of it, 
evaporates the humidity, and afterwards expels the acid out of 
forme common falt, which either is na-uraliy mixed with the 
earth, or elie has been depofited there through the means of 
certain decayed vegétables, that always ateraét this ‘alt; be- 
caufe an earth from Paleftine, which Dr. Haflelquiit fome years 
ago fent to Sweden, as 2 matrix of the natron, did upon trial 
yield nothing but a common falt: and it might, perhaps, have 
been taken at fuch a great depth, that it had not yet fuffered 
any decompofition. But this matter wants to be more illuf- 
trated by obfervations, which might be beft made in the Haft- 
Indies, where the greateft quantity is to be had, and alfo by 
fome farther analyfes of the fubfamce, : 

This 



A SYSTEM OF 

This is fo ftrongly united with the 
calcareous earth, that the latter enters 
with it into the very criftals of the falt : 
though by repeated folutions the earth 
is by « degrees feparated from it, and falls 
to the bottom after every folution. It 
grows in form of white froft on walls, 
and under vaults, and in places where it 
cannot be wafhed away by the rain. 
When it contains any confiderable quan-. 
tity of the calcareous earth, its’ criftals 
become rhomboidal, a fioure which the 
calcareous earth often afiumes in fhoot- 

— Ang into criftals: but when it is purer, 
the criftals fhoot into a prifmatical figure. 
This is a circumftance which neceflarily 
muft confufe thofe who know the falts 
only by their figure, and fhews, at the 
fame time, how little certainty fuch ex- 
ternal marks afford in a true diftin¢étion 
of things. This falt is therefore very 
often confounded with the /al wmiradile. 

SECT. CXXXVIII. 

3. Saturated with mineral acids, Alcak 
falis communis acidis mineralibus ad faturi- 
tatem mixtum. Neutral falts, Salia media, 
falia neutra. 

@. Withthe acid of fea-falt, common falt, 
fea-falt, Sal commune. Sect. cxxix. 

6. With the vitriolic acid, Sal mirabile. 
Sects Cxxvi. 

SECT: 
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SE CTE PCR: 

B. Borax. 
This is a peculiar alcaline falt, which is 

fuppofed to belong to the mineral kingdom, 
and cannot be otherwife deicribed, than that 
it is either fome unknown alcali, united 
with an earth, which is diffoluble in water, 
and vitrefcible; or an alcaline falt, which is 
fixed in the fire, and melts toa glafs, which 
clafs is afterwards diffoluble in water. 
Many experiments have been made with 

it, in order to difcover its origin and conftitu- 
ent parts, and therefore it 1s amply treated 
of in chemical books; and its following qua+ 
lities are to be obferved. 
1. It {wells and froths in the fire, as long as 

any humidity remains in it, but melts af- 
terwards very. eafily to a tranfparent glafs, 
which, as it has no attraction to the phlo- 
cifton, keeps itfelf in the form of a pearl 
on the chareoal, when melted with the 
blowpipe. 

2. It changes sg fyrup of violets into green ; 
and precipitates the folution of allum, and 
that of Ri ae made with acids. 

. It unites with mineral acids to a neutral 
falc, which fhoots into very fine and fubtile 
hair-like criftals, and is called fal fecativum. 
In a certain compofition it is volatile; and 
mixed with “itmus, or fuccus beliotropii, and 
the fyrup of violets, it difcovers marks 
both of an aleali and an acid. 

4. When it has been united with the witioke 
acid arid a phlogifton, no bezar fulphuris is 
produced. 

13%) 

L, 6a After 
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5. After being refined, it fhoots into irregular 
ficures: but the cryftals, which form them- 

. felves after the firft operation, and are call- 
ed Jincal, confilt of flat octagonal prifms, 
flat at the extrentities, and with their an- 
gles cut off or truncated *. 

* It is yet unknown of what fubftance the Eaft-Indians and 
Chinefe prepare the borax. ‘The unrefined, which is brought 
ta Europe under the name of tinca/, looks like foft foap, is 
fat, and covers or encrufis the borax criftals. The mine- 
mafter Mr. Swab, who has had an opporturity of making 
experiments upon this ¢izea/, has publifhed them in the Ads 
of the Royal Academy of Sciences at Stockho!m for 1756. He 
fays, that he has found’in it a martial earth, and a fat fub- 
ftance, which, to fmell and other circumftances, comes neareft 
to a mineral fat: as likewife, that pure borax does not yield 
any hepar fulpburis, when wnited with a phlogifton and a vi- 
triolic acid; from which he concludes, that borax is prepared 
from its own particular mineral fubflance. 

Profeffor Pott and Mr. d’Henouville have very carefully 
examined the refined borax ; and from their experiments, 
which have been publifhed, it is evident, that it 1s of a par- 
ticular alcaline nature: however, there yet remains to know 
for certain, from what it is prepared by the Indians: for, if 
it is produced from a mineral fubftance, as is very probable, 
there mult exift other mixtures and compofitions, which are 
yet unknown to the learned world. 

I have alfo found in the t7#ca/ {mall bits of leather, bones 
and {mall pebbles, whence there is no certainty to be con- 
cluded on from its exemination; but, if it fhould happen, 
that it is prepared from animal fubfances, it muft be allowed, 
that nature has formed an alcaline falt in the animal king- 
dom, which anfwers to the fixed acid falt in the human urine, 
called fal fufibile microcofmicum, and which has been firft ac- 
curately deicribed by Mr, Margraff, in the Memoirs of the 
Academy of Berlin. 

Some years ago a report was propagated from Saxony, that 
fomebody had there difcovered a fubftance out of which borax 
could be made, and alfo the art of preparing it: but nothing 
more has ever tranfpired fince, than that the author fhewed it 
in fecret to his friends, and gave a defcription of it, which 
only was intended to miflead them, if he really did poffefs. 
the art, - 
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Sea eX by. 

3. Volatile alkali, Acali minerale volatile. 

iS 

This perfectly refembles that falt which 
extracted from animals and vegetables, 

under the name of alcali volatile, or fal 
urinojum, and is commonly confidered as 
not belonging to the mineral kingdom ; 
but fince it is difcovered not only in moft 
part of the clays, but likewife in the fubli- 
mations at Solfatara near Naples, it cannot 
poffibly be quite excluded from the mine- 
ra 

a. 

f 

| kingdom. 

‘Its principal qualities are that, 
In the fire it rifes in forma ficca, and 

volatilifes in the air, in form of corrofive 
vapours, which are offenfive to the eyes 
and nofe. 

. It precipitates the folution of the mer- 
curtal fublimate into a white powder. 

. It alfo precipitates gold out of aqua 
regia, and detonates with it, becaufe 

. It has a rea¢tion in regard to the acids, 
though not fo ftrongly as other alcalies. 

. It tinges the folution of copper blue, 
and diffolves this metal afrefh, if a great 
quantity 1s added. 
It deflagrates with nitre, which proves 
that it contains a phlogifton. 
It is never found pure, but 

o2¢ Ty i CALL 

A. Mixed with 
i. Sales, Alcali minerale volatile falibus 

mixtum. 
oe eee a. With 
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a. With the acid of common falt, A/calz 
minerale volatile acido falis unitum. WNa- 
tive fal ammoniac,. Sal ammoniacum na- 

f tivum, Sect, Cxxxu *, 

S\E CT... @XET. 

2. With earths. 
a. Clay, Alcali minerale volatile argillé 

MIXtUM. 

The greateft part of the clays contain.a 
volatile alcali, which difcovers itfelf in the 
diftillation of the fpirit of fea-falt, &c. + 

* If that hypothefis could be proved true, which holds that 
volcanos and fubterranean fires arife from flates, formed from 

_ vegetables, animals, and the 4umus ater or mould, mixed toge- 
ther, (Seét. cxxiv.) the origin of the fal ammoniac at Solfa- 
tara would eafily be acknowledged ; fince we know that pe- 
trifactions difcover a principle within them, which contains 
the fal urinofum. ' 

+ In cafe fome of the clays are produced from the mould or 
Aumus ater (Sect. xci.) it is not difficult to fee the reafon. of 
the prefence of this alcali in them; but, though it would be 
both ufeful and curious to know all the changes of minerals, 
yet it is much better to take and employ them in their pre- 
fent ftate, than to lead the mind into perplexities by examin- 
ing the combinations of thefe things by other means than 
by what the external fenfes fhew, and by rational experiments. 

A German author has lately afferted, that metals, accord- 
ing to his experiments, have been found diffolved or mineéra- 
lifed by a volatile alcali ; but, befides that fome fubjects men- 

\ tioned by him; for inftance, the Sinople, or Red Chalk; the 

Hunzarian Gilben, or Vein Stones ; and the Horz Silver ore ; do 
not fhew the leaft mark of it; there is alfo wanted a defcrip- 
tion of the experiments he has made, and of the phcenomena 
which have prefented themfelves to him, during the examinar 
tion of the other ores which he has mentioned : for thefe rea- 
fons his opinion cannot yet be admitted. 

SECT. 
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OBSERVATIONS on SALTS. 

The perfe& knowledge of thefe bodies muft be 
had from chemical books and praétical chemiftry, 
being almoft the chief fubje¢t of that fcience. 
From thence we likewife learn why the acids are 
confidered as falts, though a certain figure neli- 
ther is found, nor can reafonably be expected in 
them. We are farther taught, that the angular 
figure, which is fuppofed to be effential to falts, 
and by its varieties to mark out their different 
fpecies, depends on an alcali, earth, and metals, 
united with more or lefs water: for elfe, if this 
was not fo, the criftal of alum and vitriol ought 
to be of the fame figure, no nitrum cubieum would 
exift, nor could any criftallifation happen in fuch 
cafes, where the acids neceffarily muft be parted 
(Seét. xi.). : 

Salts are contained in ali the three kingdoms of 
nature; and as it is not yet known how the changes 
happen, and how far the varieties depend on one 
another, we cannot attribute to the mineral 
kingdom any other falts than thofe which are 
found truly changed in the earth. 

The ufe of the falts in medicine and in com- 
mon life is fo great, that it would require a fepa- 
rate treatife, if it were to be fully difcuffed. Mean 
while, every one who applies himfelf to the ftudy 
of mineralogy, in order to learn the ufe to which 
the mineral bodies can be employed in common 
life; 1 mean in particular mines, muft endeavour 
to difcover where falts may be found, and how 
they muft be prepared, fo as to be beft fit for ufe. 
But the preparation of falts is not the fubject of 

i 3 this 
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this work ; in are here only defcribed, fuch as 
they are naturally found, viz. entangled in certain 
heterogeneous bodies, of which they require but 
very little for their faturation. 

8 ECE OMT, 

The: FH ILR-D Cis Ab S28 

~ MINERAL INFLAMMABLE SUBSTANCES, 

: Phlogifta Mineralia, 

To this clafs belong all thofe fubterraneous bo- 
dies that are diffoluble in oils, but not in water, 
which they repel; catch flame in the fire; and are 
electrical. 

It is dificult to determine what conftitutes the 
difference between the purer forts of this clafs, 
fince they all mult be tried by fire, in which they 
all yield the fame product; but thofe which.in 
the fire fhew their differences by containing diffe- 
rent fubftances, are here confidered as being mixed 
with heterogeneous bodies: that {mall quantity of 
earthy fubftance, which all phlogifta leave behind 
in the fire, is, however, not attended to, 

SECT, i CKLV 

1. Amber erife, Ambra grifea. ~ 
Is commonly reckoned to belang to the mi- 

neral kingdom, although it is faid to have doubt- 
ful marks of its origin. 

a. It has an agreeable fmell, chicfly when 
burnt. | 

_ & It is confumed in an open fire. . 
¢. df 
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ce. It foftens in a common degree of heat, fo 
as to ftick to the teeth like pitch. 

a. itis of a black or grey colour, and of a 
dull and fine-grained texture. The grey 
is reckoned the beft, and is feld-very dear. 

This drug is brought to Europe from 
the Indies; it is employed in medicine, 
and as a perfume. - 

SECT. CXLVE 

2. Amber, Ambra fleva; Succinum, Eletirum. 
This is a fubftance which is dug out of the 

earth, and found on the fea-coafts. Accord- 
ing to the experiments of Mr. Bourdelin, it 
confifts of an infammable fubftance, united 
with the acid of common falt, which feems 
to have given it its hardnefs. It is fuppofed 
to be of vegetable origin, fince it is faid to 
be found together with wood in the earth. 
By diftiilation it yields water, oil, and a vola- 
tile falt, which the abovenienhonee author 
has deck, to be the acid of common falt, 
united with a little of the phlogifton. There 
are often found fith, infects, and vegetables 
included in it, which teftify its once having 
been liquid. It is more tranfparent than mott 
part of the other bitumens, and is doubtlefs 
that fubftance which firft gave rife to electri- 
cal experiments. 

Its varieties are reckoned from the colour 
and tranfparency: it 1s found 
A. Opake, Succinum opacum. 

a. Brown. 
b. White. 
¢. Blackith. F 

L 4 B. Trant- 
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B. Tranfparent, Succinum diaphanum. 
a. Colourleis. 
b, Yellow. 

The greateft quantity of European 
amber is found in Pruffia; but it is, be- 
fides, collected on the fea-coaft of the 
province of Skone, and at Biorko, in 
the Lake Malaren, in the province of 
Upland; as alfo in France and in Si- 
beria.. It is chiefly employed in medi+ 
cines, and for making varuifhes. 

SECT. CXLVII. 

3. Rock-oil, Petroleum. 
It is an inflammable mineral, of a light- 

brown colour, which cannot be decompound* 
ed, but is often rendered impure by hetero- 

-ygeneous admixtures. In length of time, it 
hardens in the open air, like a vegetable 
refin, and then becomes of a black colour, 
whether it is pure, or mixed with other bo- 

It is likewife found in the earth 
A. Liquid. 

1. Nanhta, Naphta. 
This is faid to be of a very fragrant 

{mell, tranfparent, extremely inflamma- 
ble, and attracts gold. It is gathered 
from the furface of the water in fome 
wells in Perfia. | 

SECT. CXLVII. 

- Rock-oil, Petroleum, proprié fic dictum. 
This fmells like the oil of amber, 

though more agreeable, and is likewife 
yery ready to take fire. It is collected 

4 € in 
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in the fame manner as the Naphta, from 
fome wells in Italy,-and in a deferted 
mine at Of{mundfberget in the province 
of Dalarne: at this laft-mentioned place 
it is found in fmall hollows in the lime- 
{tone, as refin is in the wood of the pines, 

SE CT, sCXEDG 

B. Thick and pitchy Rock-oil, or Barbadoes 
Tar, Petroleum tenax, Maltha. 

This refembles foft pitch. 
It is found in Mofferufvan, at Nor- 

berg, in the province of Weftmanland, and 
at the Dead Sea in th¢ Holy Land, 

SRC Phy 

C. Hardened Rock-oil, Petroleum induratum: 
Foffil Pitch, Pix montana. 
1. Pure, A/phaltum. 

This leaves no afh or earthy fubftance 
when it is burnt. 

It is found at Finnberget, in the pa- 
rifh of Grythytta, in Weftmanland. 

From this or the preceding fubftance, 
it 1s probable, the afphaltum was pre- 
pared that the Egyptians ufed in em- 
balming their dead bodies, agd which is 
now called Mummia. 

2. Impure, Pix montana tmpura. 
This contains a great quantity of 

earthy matter, which is left in the reton 
after diftillation, or upon the piece of 
charcoal, if burnt in an open fire; it 
coheres like a flac, and is of the colour 
of black lead: but in a calcining heat 

this 
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this earth quickly volatilifes; fo that the 
nature of it is not yet known. 

It is found in Mofigrufvan at Norberg, 
and in Grengierberget, both in the pro- 
vince of Weftmanland, and alfo in 
other places *. 

| SECT. CLL 

4. Mineral Phlogifton, or Bitumen, united with 
the vitriolic acid, Phlogifion minerale acido 
vitriol junéium. Sulphur or Brimiftone, Sulphur, 

This is very common in the earth, and 
difcovers itfelf in many and various forms. 
Tt is found, | 
4A. Native Sulphur, Sulphur nativum. 

In this the two conftituent parts are mixed 
in due proportion in regard to each other, 
according to the rules of that attraction 
which is between them ; it is eafily known, 
1. By its inflammability, and by its flame. 
2. By its {mell,. when burnt; and, 
3. By its producing a liver of fulphur, when 

~ mixed with a fixed alkali, like that made 
from artificial fulphur. 

It is found 
a. Pellucid, of a deep yellow colour. 
b. Opake, white and ereyith. 

Thefe are found in Siberia,at Bevieux 
in Switzerland, and at Solfatara near 
Naples. Itis often found on limeftone, 
which the vitriolic acid has left un- 
touched, having a ftronger attraction to 

* The fubflance which rifes, and then falls into the receiver 

‘ during the diftillation of this foffil pitch, is entirely the fame 
as the common natural liquid rock-oil, Sect, exlvili. , 

Fut tne 
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the phlogifton, and therefore wholly 
uniting with that. 

S. E.C,T... CRE? 

B. Sulphur that has diffolved, or is faturated 
with metals, Sa/phur metallis faturatum. 
i. With iron, Sulphur marte faturatum, 

Pyrites, or Copperas-ftone, Pyrites. 
This is the fubftance from which moft 

fulphur is prepared, and is therefore 
ranked here with all its varieties. It is 
hard, and of a metallic fhinine colour. 
a. Pale yellow Pyrites, Pyrites fubflavus. 

Marcaifite. 
This is very common, and contains 

a proportionable quantity of fulphur 
with refpect to the iron; when once 
thoroughly inflamed, it burns by itfelf. 

1, Of a compact texture, Texturd 
eguali: PoltaPiedra del Yunca, Hif- 
panorum, 

2. Steel-orained, Texturd chalybea. 
3. Coarfe-grained, Lexturd granulata. 
4. Criftallifed, Christallifatus. 

It fhoots moftly into cubical and 
o¢ctoedral figures, though it alfo 
criftallifes into innumerable other 
forms. 

S$ EC Sie, £LAM 

b. Liver-coloured Marcafite, Pyrites co- 
lore rubefcente. 

Its colour cannot be defcribed, be- 
ing betwixt that of the preceding 
marcafite, and the azure copper ore. 

When 
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When it is of a light colour, it is 
called in Swedith 7 exubett, or WV atinkies, 
but Lefverflag when it is of a deeper 
colour. 

The iron prevails in this kind; it 
is therefore lefs fit to have fulphur ex- 
tracted from it, and alfo for the fmelt- 
ing of copper ores. It is found 
x. Of a compact texture, from Nya 
Kopparberget in the province of 
Weftmanland. 

2. Steel-grained, from Stollberget in 
~ Weftmanland. 
3. Coarfe-grained, from Wefter- 

- filfverberget in Weftmanland. 

ned aR ite WET Be ay! 

2. Iron and Tin, Sulphur ferro & fianne 
faturatum, Black Lead, or Wadd, M- 
lybdena. 

If by fuch a mixture.as this the iron 
and tin be not rendered too volatile, it 
muft be fuppofed that the great lofs 
the Black Lead fuftains in the calcining 

_ heat 1s oceafioned from the fulphur, and 
that the fulphur confequently makes out 
the greateft part of the black lead. It 
is found, 
a. Lamellar and fhining, of the fame 

colour as the potters lead ore, Mo- 
lybdena membranacea nitens. 

From Bifpergs Klack in the pro- 
vince of Dalarne, Baftnas-grufva at 
Riddarfhyttan in Weftmanland, Alten- 
bure in Saxony, 

The 



MINERALOGY, ish 
The variety from Bifpergs Klack 

has been examined by Mr. Quift, 
and has, by its volatilifing under the 
muffel, in form of a white fibrous 
fublimate, induced that gentleman to 
examine the black lead more particu- 
larly; and he has publifhed fome 
very remarkable experiments on it in 
the Tranfactions of the Academy of 
Sciences at Stockholm, for the year 

4754 
b, Of a fteel-grained and dull texture, 

Textura chalybed. \t is naturally black, 
but when rubbed it gives a dark Jead 
colour. 

c. Of a fine fcaly and coarfe-grained 
texture, Texturad micaced  granu- 
lata. Coarfe Black Lead. 

It has at the fame time a fcaly and 
a granulated appearance. 

From Gran in the province of 
Upland, and from Tavaftehuflan in 
Finland *, 

* Profeffor Pott has examined the black Jead in covered 
veflels, and Mr. Quift in an open fire, from which difference 
in the method of treating it, different notions have arofe: be~ 
caufe the black lead is nearly unalterable when expofed to 
the fire in covered vefiels, or when immediately put into a 
ftrong charcoal fire, but it is almoft wholly volatile in a cal- 
cining heat. This is the cafe with feveral others of the mi- 
neral phiogiftons; and from this we may in general jearn, how 
neceffary it is to examine the mineral bodies by many and 
different methods, and to endeavour to multiply the experi- 
ments more than what has been hitherto done. Pencils are 
made from the black lead; as alfo the black lead crucibles. 

Me org Oat yh 
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rc. Cle 

3- Sulphur with iron and copper, yellow 
Or marcafitical copper ore. See Sect. 
CXCVIii. 

4. Sulphur with iron and lead, Potters 
lead ore. See Sect. clxxxix. 

5. Sulphur with iron and zinc, mock 
lead, black jack, or blende. See Sect. 
CCXXIX, 

6. Sulphur with iron and arfenic, arfenical 
pyrites. Sect. ccxlii. 

7. Sulphur with iron and cobalt. Seét. ccl. 
8. Sulphur with iron and bifmuth. Sect. 

CCXXV. 
g. Sulphur with iron and nickel. Sedt. 

cclvi. 
10. Sulphur with iron and gold, pyritical 

gold ore. Sect. clxvi. 

SEC Ey CLI. 

tr. Sulphur with filver, eJafs filver ore. 
Sect. clxix. 

12. Sulphur with copper, grey or vitreous 
copper ore. - Sect. cxcvil. 

13. Sulphur with lead, Potters lead ores 
Sect. clxxxvii. 

14. Sulphur with bifmuth. Sect. ccxxiv. 
15. Sulphur with quickfilver, cinnabar- 

Sect. ccxviil. 
16. Sulphur with arfenic, Orpiment, Real- 

gar, Sect. cexli. 

SECT: 
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swesr CL Vail, 

5. Mineral phlogifton united with earths, 
Phlegifton minerale terris imbutum. 
A. With a calcareous earth, Phlogijton mine- 

rale terra calcarea imbutum. 
1. With pure calcareous earth, the feetid 

or fwine fpar, Se&t. xxii, 
2. With the calcareous earth and vitriolic 

acid, the Leberftein or Liverftone of the 
Swedes, Sect. xxiv. | 

oT OR he iver & Big hic 

B. With an argillaceous earth, Phlogifton ar- 
gillad mixtum. 
1. With a fmall quantity of argillaceous 

earth and vitriolic acid: Coal: Li- 
thantrax. 

It is of a black colour, and of a fhining 
texture; it burns, and is moftly con- 
fumed in the fire; but leaves however 
a {mall quantity of afhes. 
a. Solid coal. 
b. Slatty coal 

Found in England, and at Boferup in 
the province of Skone. 

hh an Oe es we Et 2 

ee] . With a greater quantity of argillaceous 
earth and vitriolic acid, the Kolm of the 
Swedes. This is of the fame appearance 
with the former, though of a more dull 
texture; it burns with a flame, and yet 1s 
not confumed, but leaves behind a ved 

o 
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of the fame bulk or volume as the coal 
was. 

From England, and among the alum 
rock at Moltorp and Billingen in the pro- 
vince of Weftergottland. 

$i CT. CE. 

3. With abundance of argillaceous earth, 
Stone coal. It burns with a flame by it- 
felf, otherwife it looks like other flates. 

‘It 1s found at Gullerafen, in the parith 
of Rettwik, in the province of Da- 
Jarne, and alfo with the coals at Boferup 
in Skone *. 

SBC ek. Cr aL 

6. Mineral phiogifton mixed with metalli¢ 
earths, Phlogifton minerale metallis impreg- 
natum. 

This is not found in any great quantity : 
in regard to its external appearance, it re- 
fembies pit-coal; andthe fat fubftance con- 
tained in it, at times partly burns to coal, and 

_ partly volatilizes in a calcining heat. 
The only known varieties of this kind are, 

A. Minera cupri phlogiftica. 
When it has been inflamed, it retains the 

fire, and at laft burns to afhes, out of which 

* This laft mentioned kind has induced me to believe, that 
the earth of the pit-coals is an argillaceous one, but is not fo 
eafy to be difcovered after its being burnt. The pit-coals 
contain more or lefs of the vitriolic acid, for which reafon the 
fmoak arifing from them attacks filver in the fame manner as 
fulphur does ; though the coals be ever fo free from marca- 
fite, which however is often found imbedded or mixed with 
them, 

pure 
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pure copper can be fmelted. It is found in 
Sladkierr’s Grufva in the province of Dal, 
and at Bifpergs Klack, in the province of 

_ Dalarne. 
B. Minera ferri phlogiftica. 

This is not very different in its appear- 
ance from the pit-coal or foffil pitch; but 
it is fomewhai hardér to the touch: there 
are two varieties of this fpecies : 
B 

i) 

Fixt in the fire, Minera ferri phlogiftica 
jixa. 

Expofed to a calcining heat, it burns 
with a very lancuid though quick flame, 
it preferves its bulk, and lofes only a 
little of its weight. It yields above 30 
per cent. of iron. 
a. Solid, refembles black fealing-wax. 

It is found in the liver-coloured maf= 
cafite, (Sect. cli.) in Wafkberget, at 
Norrberke, in Weftmanland. 

é. Cracked, and friable, from Finnber- 
get, at Grythyttan, in Weftmanland. 

. Volatile in the fire, Minera ferri phlogi- 
ftica volatilis. 

This is unalterable in an open fire, 
either of charcoal, or even upon a piece 
of charcoal before the flame of the blow- 
pipe: but under a mufiel the greatett 
part of it volatilifes, fo that only a fmall 
quantity of calx of iron remains,” It is 
found, 
a. Solid, from Kronprints Shurff, at 

Kongfberg, in Norway. | 
b. Cracked, from the parifh of Quift- 

bro, in the province of Nerike. 
This laft kind leaves rmore’afhes+ 

thefe afhes, when farther expofed-to 
VM the 
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the fire, become firft yellowith green, 
and afterwards reddith brown, when, 
befides iron, they then alfo difcover 
fome marks of copper; it has how- 
ever not been poffible to extraét any 
metallic fubftance from them, the 
effects of the loadftone, and the co- 
lour communicated to the elafs of 
borax, having only given occafion to 
this fufpicion (conf. Sect. cl. & cliv.). 

Sih G Da: Goad 

OBSERVATION onthe BITUMENS. 

That fubftance which the chemifts call Phlo- 
oifton, or an inflammable principle, exifts in moft 
of the mineral bodies, though often in fo {mall a 
quantity as not to be perceived; and therefore I 
have here only enumerated thofe kinds in which 
it exifts as a principal character ; for inftance, in 
the foetid fpar or {wine-ftone, &c. 

Ido not myfelf know the fubftance in its fimple 
ftate which I call a mineral phlogifton, fince the 
ambergrife and the rock-oi can be nothing elfe 
than compofitions which cannot be perfectly de- 
compounded; and befides, they are not to be ex- 
tracted from coal, fulphur, &c. which yet con 
tain an inflammable fubftance. It feems as if a 
sreat part of this clais were originally generated 
from the animal and vegetable kingdoms; fo that 
they firft have been an bumus ater or mould, with 
which a vitriolic acid has afterwards been mixed ; 
wnd that they have been beft able to retain this 
vhlogifton, when they have been covered and 
joined together by another earth: the coal, coalore, 
and pitch turd, (Sect. cexcil.) give tome hints or 

| reaions 
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reaforis for: this fuppofition. The generation of 
fulphur‘and marcafite requires no preferable phlo- 
giftomour:of any of the kingdoms of Nature, for 
the’ phio iftons throughout all nature are equally 

alike fit-for it. 
~ Teisca fublime fubject for philofopliers to en- 
quire-how far fire, phlogifton, and electricity, have 
-an-affinity with, or dependance on, one another ; 

*~ burcas they yet want that light in this matter 
~ which they with to have, I hope to be excufed for 

not-mientioning any theories on the fubject. 
This clafs is of great ufe in medicine; for in- 

ftance, the ambergrife, the falt of the yellow am- 
ber, the rock-oil, the afphalrum, and the fulphur. 

~The rock-oil and fulphur are ufed in fireworks, 
the afphaltum by the watchmakers, and the yellow 
amber is ufed by the varnifhers and painters *. 

8E.C TT:  CLXMIz 

‘te, Fe OUR THe CL Ae 

METALS; METALL A, 

Are thofe mineral bodies which, with refpeé 
to their volume, are the heavieft of “all hitherto. 
known bodies; they are not only malleable,’ but 
they may alfo be decompounded, and ina melt. 
ing heat be brought again to their former ftate, 

* The coals, however, are of the greateft confeduence for 
their ceconomical ufe;-and happy therefore are thofe countries 
which nave a fufficien; quantity of them, fince they may be 
employed as fuel to aimo% every purpofe, which is plainly 
proved in England. &£. eae 

M % by 



‘Beatin Pe SUES tied 
wae er _ i Fu ° 

agi dais Ne ek Shs ‘ 
% a." bw Pte ~~" - 

tp pe egg rm > Hi vi Y 
are .s 

Wh. A SYBPEM OF. Gu 
by the addition of the phlogifton. theyrhad loft ity, 
their decompofition. *% .: 

5 

SECT. CLXIV.. 

The First ORDER... 

Metatrs, Metalla. 

1. Gold, Aurum, Sol Chymicorum. “ 
This is by mankind efteemed as the prin® +, 

cipal and firft atnong the metalss° affd’ ‘tha © 
partly for its fcarcity, but ‘chitfiyifor fts‘fola’ 
lowing qualities. Pee aoe 
1. It is of a yellow fhining colour. * | 
2. It is the heavieft of all known bodies, its 

{pecific gravity to water being as 19,640 
to rooo. 

3. It is the moft tough and duttile of all 
metals; becaufe one erain of it may be 
ftretched out fo as to cover a filver wire of 

* Thofe metals;which in-a calcining heat lofe their phlo- 
gifton,”and confequently with that thé’ former coherency of 
their particles, are called émperfe@, as tin, lead, copper, and 

_ iron, and all the femi-metals-(of which more-hereafter) : not- 
withftanding which they nidy be malleablé.” But thofe which 
cannot be deftroyed in the fire alone are called perfed?, as gold, 
filver, and platina del pinto. Neverthelefs,:the metals have 
commonly been confidered more with regard to their. mallea-, 
bility than to their fixity in the fire, and are therefore di- 
vided into, ah Kt one 
~A. Malleable, which are called metals ; and 
_B. Brittle, which are called /emi-metals.. 

The zinc is, however, as a medium between thefe two 
divifions, juft as the quickfilver is between the perfect 
and imperfeét metals, becaufe the quickfilver may indeed 
be fo far deftroyed in the fire, that its particles are fepa- 
rated during their volatilifation ; but every one of them,. 
even the minuteft, retains however the phlogifton united . 
with it. 

wed ¢ ld the 
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» tthe lenoth of ninety-tight yards, by which 
umeans +5<'-s> grain becomes Vifible to the 
os eye. 

. Its foftnefs comes: neareft'to” o that of lead, 
mind coniequently it is but very little elattic. 

ow. It is fixed and unalterablein air; water, 
“um -and'fire; becatife!it-docs ne? eafily: uit i its 

. 6 Lore Cs 

sosphlogifton 5 sits liquid ncieewee @) ‘bes 
_ ing only made byvart. 

It -has, however, wecording 1 Hom- 
berg’s experiments,’ -when! “expofed to 

) ‘Pichirnhaufer’ s burning-elafs, been found 
partly; to volatilife in form: of {fmoke, 
‘and partly to: fcorify: But°this wants to 
be farther examined. It sis alfo faid, 
that gold in certain’ circumftances, and 
‘by means of certain sartifices'’-in electri- 
cal experiments, may be forced into glafs ; 
and that on this occafion it becomes white, 
Jeaving a black duft behind it; which, if 
fo, confirms certain other: chemiéal expe- 
riments; viz. That: | gold éan, “together 

-o1 swith its;colour, lofe forethiag ofA 4ts -phlo- 

| # 
« giftons and ° ae retain ats s higavitels, duis 
pinty, 8c: ge OD Fn! 

6. When melted; Tas 4 blue ith preet 
- -€olout from its is Gs ure 3 4 t 

» >, Itidiffélves: invaqua which’ is com- 
‘pofed of the acids of fea-falr “and mitre ; but 
hot uns either alone, “nor? itt any’ othiet folu- 
tion of falt or acid whatfoever! 

. When mixéd with a wolatile alcali ‘and a 
little of the acid of nitre,; by means of 
precipitation out of aqua regia, it burns 
off quickly, in the leaft. degree = heat, 
with a ftrong fulmination. 

M 3 g. It 



166 A SYS TEMSOF 

g. It.1s diffolved, iz forma ficcd, by the liver 
of fulphur, and alfo fomewhat by the glafs 
of bifmuth. 

ro. Itis not carried: away by the antimony 
during the volatilifation of that femi-metal, 
and,.1s.'therefere conveniently feparated 
from, other metals bythe help of crude | 

-antimony, in which procefs the other me- 
tals are partly made volatile, and fly off 
with the. antimony,-,and partly unite with 
the, fulphur, to which the gold has no at- 
-trachon, unlefs by means of fome uniting 
so or by a long digeftion. 

. The-phofphorus is faid to have ingrefs 
sae gold. 

12. If: mixed with a lefs portion of filver, 
platina, copper, iron, and zinc, it preferves 
tolerably well its ductility , but, 

-13..+When mixed with tin it becomes very 
brittle ; and i¢ attracts likewife the fmoke 
of that metal, fo as:to be fpoiled, if melted 
in an hearth where tin has been lately 
tMelted: And this is perhaps the reafon 
AD gold becomes brittle, and of a paler 
colour, when melted in a new. black lead 

_ crucible (Sect. cliv.) 
14. It requires a {trong heat abies’ it a 
nearly, as: much, or a little more than 
coppe™. . 

15. It. mixes or amalgamates readily with 
quickfilver. 

16. It is- not diffolved by the glafs of lead, 
and therefore remains on the cuppel. 

In confequence of thefe its principal 
qualities, it feems as if it could never be 
found in the earth but in a native ear 

ate 
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tate; there are, however, feveral inftances 
that it has been found diffolved or mine- 
ralifed, 

SHER “CRky, 

A. Native Gold, Aurum nativum, 
Is in its metallic form commonly pure : 

And in this ftate moft part of this metal ufed 
in the world is found. With refpect to either 
the figure or the quantity in which it is found 
in one place, it is by miners divided into, 
tr. Thin fuperiicial plated or leaved gold, 

which confifts of very thin plates or leaves, 
like: paper. 

2. Solid or maffive, is found in form of thick 
pieces. 

3. Criftallifed, confifts-of an angular or crif- 
talline figure. 7 

4. Wath Gold, or Gold Duft, is wafhed out 
of fands, wherein it lies in form of loofe 
grains and lumps ™*. 

* The gold is in general more frequently imbedded and 
mixed with quartz, than with any other kind of ftone; and 
the quartz in which the gold is found in the Hungarian gold 
mines is Of a peculiar appearance. All other forts of ftones, 
however, arenor to be excluded, fince gold is Jikewife found 
in fome of them; tor. inftance, in limeftone. (Seét. ix.) in 
Adolph Frednk’s Grufva at Adelfors, in the province of Smo- 
land; in Hornblende (Seét. Ixxxviii.), in Baflnas Grufva at 
Riddarfhyttan, in the province of Welimanland; not to men- 
tion feveral foreign gold mines. 
The greacelt quantity of gold is imported into Europe from 

Chili and Pera, in America; aad a little from China, and the 
coaft of Africa. The chief European gold mines are thofe of 
Hangaty, and next ta them thofe at Salzburg. Befides thefe, 
there are fome others of lefs confequence ; among which the 
gold mines at Acelfors in Smoland deferve to be taken much 
notice of, not only on accoun: of the veins already workeds 
but allo in regard to the vait tract of land, within which new 

M 4 veins 
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SECT. CUXVI. 

B, Mineralifed Gold, Aurum miner alifatun. 
This is an ore in which the gold is fo far 

mineralifed, or fo entangled in other bodies, 
as not to be diffolved by the aqua regia. 
1. Mineralifed with fulphur, durum fulphure 

miner alifatum. 
q. Mineralifed by means of iron, Aurum 

fulpbhure mineralifatum mediante ferro. 
Marcafitical gold ore, Pyrites aureus. 

It is found at Adelfors, in the. pro- 
vince of ‘Smoland, and contains an 
ounce of gold, or lefs, in an hundred 

_ pounds. 
6. Mineralifed by means of quickfilver, 
Aurum fulphure mineralifatum mediante 

_ mercurtio. 
it is found in Hungary. aa 

¢. Mineralifed by means of zink ‘and iron, 
Aurum fulpbure mineralifatum mediante 
zinco <F ferro, aut argento. ‘The Schem- 
nitz blende. 

At Schemnitz in Hungary arefound 
zink ores, which contain a great deal of 
filver, and this filver is very rich in 
gold (Seét. clxxv.) *. | 

yeins are daily difcovered, The filyer from the mines at Ofter- 
filverberget, in the province of Dalarne, contains about a 
fourth part of an ounce of gold in every pound of filver. 
Some native gold has likewife been found in Swappawart, 
above Tornea in Lapland, and in Bafinas, near Riddarfhyttan 
in Weftmanland., | ana ; : 

* Since gold and fulphur have na immifcible power or at- 
traction to one another, many haye infifted that gold never 
could be found in marcafie, or thofe ores which contain ful- 
phyr: But fince we know by experience, that gold can be 

melted 
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SECT. CLXVIL 

2. i er, Argentum, Luna, which is, 
. Of a white fhining colour. 
b. Its fpecific oravity to water Is 11,091 to 

1000. 
c. It is very tough or dudtile, fo that a grain 
of it may be “fretched out to three yards 
in length, and two inches 1 in breadth. 

melted out of the above-mentioned ores, altho’ they have 
een. previoufly digefted in aqua regia ; and that gold like- 

wife mixes and diffolves into a regulus; there is the greateft 
reafon to believe that a third fubftance, which here is a me- 
tal, maf necefflarily have by its admixture enabled the {ulphur 
to unite with a certain quantity of gold. Scheffer has given 
upon this fubjeét fome very curious and ufeful obfervations, 
in his Hiftory of the Refining of Metals, inferted in the Tranf- 
actions of the Academy of Sciences at Stockholm. It is very 
remarkable that the Mine-Mafter Henckel, in his excellent 
Treatife de Appropriatione, fhould be fo obftinate in denying 
that marcafite could contain a diffolved gold. 

It is, however, by no means hereby intended to confirm the 
credulous in their opinion, that the marcafites in general con~ 
tain more gold than what true metallurgifts haye afferted; be- 
caufe fraud might then perhaps become too common. It is 
only meant to indicate, that, as no gold is to be expected 
from marcalites, where no native gold is found in the neigh- 
bourhood, in the f2me manner no marscafites ought to be de- 
fpifed, which are found in tracks where gold ores are dug ; 
but at the fame time care muft be taken not to be deluded by 
the mention of volatile gold, as it is a notion really contra~ 
sah fufpicious, and then there can be no fear of be- 
ing mufled 
T am not perfeétly clear, #f the gold is really diffolved and 

indurated, or, if I may fo exprefs myfelf, vitrified in the 
Shirls (Schirlkorrern), provided by this mineral body is 
meant a garnet fubflance (Sect. Ixviil.) But I have feen a 
piece of what is called Shirl, whofe texture was exactly like 
the Schemnitz blende ; and in this cafe it might perhaps hold 
the fame contents (Seét.clxxv.) For the other gold ores, | 
have not had an opportunity of fecing any from thofe places 
where gold is fearcned for and really found. F 

ae 
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It is unalterable in air, water, and fire. 
It diffolves in the acid of nitre, and alfo 
by boiling, in the acid.of. vitriol. 
If precipitated out. of the acid of nitre 
with the common falt, or with its acid, it 
unites fo ftrongly with this laft acid, that 
it does not part from it, even in the fire 
itfelf, ,but melts with it into a mafs like 
plats, which is called lina cornea. 

. It does not unite with the femi-metal 
-nickel, during the fufion. 

b, 
te 

age Ms 

oH. 

0. 

It amalgamates eafily with quickfilver. 
It ts‘tn-the dry way diffolved by the liver 
of fulphur. 
It-has a {trong attraction to fulphur, fo as 
readily to take a reddifh yellow or black 
colour, when it is expofed to fulphureous 
vapours. 
It has no attraction to arfenic; whence 
when the red arfenical filver ore, or Roth- 
gulden Ertz of the Germans, 1s put into 
the fire, the arfenic flies off, and leaves the 
fulphur (which in this compound was the 
medium uniens) behind, united with the 
filver in form of the glafs’ filver ore, or 
glafs ertz. 
It is not diffolved by the glals of lead, 

and confequently it remains on the cuppel. 
- Yt is exhaled or carried off by volatile ms- 
tais and acids, as by the vapours of anti- 
mony, zink, and the. acid of common 
fait. | 
Tt melts eafier than copper, 

SE. CAP. 
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SECT. CLXVIIL: 

Silver is found, 
4, Native or pure, Argentuin puram natioum. 

Native filver moit generally is nearly of 
fixteen carats ftandard. 
1. Thin fuperficial plated or leaved filver. 

Tt is alfo found in form, 
a. Of inages, and coarie fibres. 
b. Of fine fibres. Capillary filver. 
c. Arborefcent. From Potofi in America, 

and pong are in Norway. 
d. Criftalline, figured. .This 1s very 

{carce to he pe with: it; has’ diftinct 
figures, with fhining furfaces; it is, 
howev r, fometimes found at Konefberg. 

The filver from America is faid to be 
found for the moft part native; fo it is 
likewife at Kongfberg in Norway, but 
It is not commonly fo in the other Eu- 
ropean mines.. In Sweden it is found 
Native ina very fmal) quantity, in the 
mines of Salberg in Weftmanland, 
of Lofafen in Dalarne, of Hevatwit 
and Sladkierr in the province of Dal, 
of Sunnerfkog in the province of Smo- 
land, and in the Ifland Utoen in the 
Lake Malaren. It was once found in 
pretty large lumps in a vein of clay ia 
one of the iron mines at Normar kK in 
the province of Wermeland. It was 
there mixed with nickel, which was 
partly decayed or withered ; and under 
this circumftance it formed the com- 
pound ore called the Stercus Anferinum, 
és Goole-dung Ore. At this place the 

qo , } H ar ilias 
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argillaceous vein croffes the veins of the 
iron ore, and will perhaps be found to 
have more of thefe riches, even in feve- 
ral other places, if well fearched, as is 
done in other countries, often¥iities not 
on fuch evident marks or figns. 

SECT CLA 

B. Diffolved and mineralifed, Argentum minera- 
eae 

. With fulphur alone, Argentum’ fulphure 
| _ mineralifatum. Glafs filver ore, RGiecre ar- 
gen tz vitrea. 

This is ductile, and‘of ‘the fanie colour 
as lead; but, weve becomes blacker 
in the air... It has, therefore, very unde- 
fervedly 2 oot the name of olafs ore, for that 
name father belongs to the minera argenti 

“cornea, or horn filver ore, if indeed any 
filver ore can be confidered as elaffy. 

It is found in the fame manner as na- 
tive gold; viz. 
i. 1n crutts, plates, or leaves. 

: 2. Grawromro,* 0 nee 
age Caen Ee Mn 

* te Crifta ine foures. 
"Te is: generally either of a lamellar 
or a orained texture, and is found at 

‘ Kohgiberg and in the Saxon mines. 
“The. glafs filver ore. is ‘the. richeft 
of all’ filver ores; fince the” fulphur, 
which is ‘united with the filver in this 
ore, makes out but. a very {mall quan- » 
tity of its weight, | 

‘ ; ’ 

fcr, 
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SEC Te Gxx., 

with felphur arid arent “eet fulphure 
© arfentco mnimepelifatiim.- “Minera ‘argenté 
rubra, The re@6t raby@lik € filver. ore. The 
Rothguiden of the @emans” “ 

The colour of this oré varies ‘as i pro- 
portion of each of thefe ingredients varies 
in the mixture; viz. from dark erey to 
deep red: but when it is rubbed or 
pounded, it always gives a red colour. 
When put in the fire, it crackles and 
breaks ; and when the crackling ceales, it 
melts eafily, the arfenic at the fame time 
exhaling in fmoke. 
4. Grey arfenical filver ore; which is either, 

1. Plated, crufted, or leaved, and, 
2. Solid. ) 

3. The red arfenical filver ore. 
1. Plated, crufted, or leaved. 
2. Solid or fealy, and, 
3. Criftallifed. 

In this laft form it thews the moft 
beautiful red colour,-‘and 1s often: 
femi-tranfparent. It contains about 
fixty percent. in filver; and is found 
in the greateft quantity at Andreaf- 

-. berg in-the Hartz. 

SECT. CEXXk 

With fulphurated arfenic and copper, Ar- 
gentum arfenico SF cupro fulphurato minera~ 
lifatum. Minera argenti aibi, The Weiff- 
gulden of the Germans. 

This, in its folid form, is of a light grey 
colour, and of a dulland fteel-grained tex- 

ture. 
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ture. The more copper it contains, the 
darker is the colour. It often holds feven 
pounds of filver per cent. It is, 
ad. Friable, withered, or decayed, of a 

black or footy colour, and is therefore 
by the Germans called Sz/ber-Schwartz, 
or Rufigtes-Ertz. 

b. Solid, of a light-grey colour, and is 
that fort properly fo called Weiffgulden. 

It is found at St. Mary of the mines 
in Alfatia, the Saxon mines, and at St. 
Andreafberg in the Hartz. 

SEC. ., CLXae, 

4. With fulphurated arfenic and iron, Ar- 
gentum ferro 8 arfenico fulphurato minerali- 
faium, The Weifertz, or white filver ore, 
of the Germans. 

This is an arfenical pyrites, which con- 
tains filver ; it occurs in the Saxon mines, 
and fo exactly refembles the common ar- 
fenical pyrites as not to be diftinguifhed 
from it by fight alone, or without other 
means. The filver it contains may per- 
haps confift of very fubtile capillary filver 
mixed init. However, I have not had an 
Opportunity to examine this circumftance. 

‘aC T.. (Cha ae: 

With fulphurated antimony, rgentum 
antinonto fulphurato miner olifaium. 
a, Ot a dark-erey and fomewhat brownifh 

colour. The Lebererz, from Braunt- 
dorff in Saxony. 

b. Of a blackifh blue colour, © 5 
| f. i 
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1. In formof capillary criftals, Minera 
argenti antimonialis capillaris. Feder- 

ertz, or plumoije filver ore. 
It is found in Saxony, and contains 

only two or four ounces ay filver per 
cent. 

SE Tis > CL XXL: 

6. With fulphurated copper and antimony, 

Ny 

Argentum cupro &S antimonio fulphurato mi- 
neralifatum. The Dal Falertz. 

This refembles, both in colour and tex- 
ture, the dark-coloured Weiflgulden, or 
Falertz. When rubbed, it gives a red 
powder. 
a. Solid. 
4. Criftallifed, is found in the parifh of 

Aminfkog, in the province of Dal; and 
at that place has been for feveral years 
melted by a method invented for the 
different mixture of the ores; which 
procefs muft be very troublefome to 
thofe who are not pertectly well verted 
in metallurgy. 

It contains thirteen ounces of filver, 
and twenty-four per cent. of copper. 

SECT: clue 

With ful; phurated zink, Argentum xinco 
fulphur ate wines ali Setum. The sini, des 
ot the Germans. 
This is a ziak ore, mock lead, or blende, 

which contains Giver. and is torind among 
rich UVES and gold Ores 5 tor inflance, in 
the H: A araa end Saxon mines. 

a. Of 
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a. Of a metallic changeable colour. 
1. Solid, and with fine fcales. 
2. In form of balls; The Kugel-eriz; 

or ball ore: — 
It is found at Schemnitz, and con- 

tains alfo gold. Its yield of filver is 
twenty-four ounces per cent. and 
thirty per cent: of zink. 

g. Black mock lead, or blende, found in 
Saxony. .This is alfo found, 
x. Solid, and with fine fcales:s 
2. And in form of balls. 

SECT. CLXXVI. 

8. With fulphurated lead, Potter’s ore, Ga: 
lena, Bleyglanz. See Sect. clxxxvin. 

g. With fulphurated lead and antimony, 
called Striperz. _ See Sect. cxc. 

10. With fulphurated iron, Argentum ferro 
fulpburato mineralifatum, Silberbaltiger kies, 
Marcafite holding filver. 

At Konefbere in Norway, it is faid, a 
liver-coloured marcafite is often found, 
particularly at the mine called Fraulein 
Chriftiana, &c. This marcafite contains 
of filver from three to three ounces and an 
half per cent. 

SECT,  CLAxViL, 

tr. With the acid of common falt, Argentum 
acido falis folutum SF mineralifatum. Minera 
argenti cornea. Elcrnertz, or horn filver ore. 

This is the fcarceft filver ore; it is of 
a white or pearl colour, changeable or 
varying on the furface, elite 

ao an 
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and fomewhat ductile, both when erude, | 
and when melted. It cannot be decom- 

pofed without fome admixture of fuch fub- 
{tances as attraét the acid of. the fea-falt. 

It is found in very thin worked or wrought 
leaves or crufts, at Johan Georgenftadt, in 

Saxony. | 

SECT.” CLXXVII. 

OpserRvATIONS On the S1tver ORES. 

Silver may, perhaps, be found nitineralifed in 
the like manner with other miectals than thefe here 
enumerated, fuch as with cobalt and bifmuth; but 
having no certain knowledge of fuch mineralifa- 
tions, ] omit them here. It would be worthy ex- 
amining, if in thofe mine cquntries where gold 
and filver are found in quantity, other ores do not 
contain a little of thofe metals, more efpecially 
when the particles of filver and gold have not 
been able to extricate themfeives from the other 
minerals, and lie feparate from them in the fiffures, 
veins, and fhakes or wranks, that is hollow places, 
in the mines. . 

Thofe filver ores which are named frorn earth 
of ftones, wherein the filver is found; as, for in- 
ftance, in the Goofe-dung filver ore, and the Le- 
berertz , oucht no more to be confidered in a na- 
tural fyftem than other diftinctions which are ufed 
at mineral works, and are only names given to 
the ores, according to the feveral changes they 
aindergo to make them fit for the melting procefs. 

In this our time a mineralifation of filver with 
alcali has been mentioned: it is faid to have been 
found at Annaberg in Auftria: But this difcovery, 
which is made by a mine-mafter, Mr. Von Jufti, 

of requires or) 
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requires an explanation, fince the author in his 
defcription does not obferve the neceffary diftinc- 
tion between alcali and lime, and quotes the horn 
filver ore, and the luna cornea, as proofs of his 
opinion; by which, however, his opinion feems 
rather weakened than confirmed. 

om T.  CEXXIX. 

3. Platina del Pinto, Platina di Pinto, Fuas 
blanca. — 

This metal is a recent. difcovery of our 
times, and is defcribed with great accuracy 
by Scheffer, in the Acts of the Royal Aca- 
demy of Sciences at Stockholm, for the year 
17523 as alfo by Dr. Lewis, in the Philofo- 
phical Tranfactions for the year 1754, vol. 
xlvii. And though thele two gentlemen 
agree in the principal circumftances relating 
to this metal, yet it 1s very plain by their 
defcriptions, that neither of them knew any 
thing of the other’s experiments. By theie, 
defcriptions we are convinced of the refem- 

_ blance this metal bears to gold; and there- 
fore we muft allow it to be called white geld, 
though, both theoretically and pradtically, it, 
may be diftinguifhed from gold by the fol- 
lowing qualities. 
1. It is of a white colour. ; 
2. It is fo refractory in the fire, that there 1s 

no degree of heat yet found by which it. 
can be brought into fufion by itfelf, the 
burning-elafs vexcepted, which has not yet 
been tried. But, when mixed with other 
metals, and femi-metals, it melts very 
eafily, and efpecially with arfenic, both in 

its 
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its metallic form, and in form of a calx or 
glais. 
“Tt does not amaleamate with quickfilver 
by itfelf, but only by means of the acid of 
common falt after a long trituration. This 
metal is therefore really feparated from 
gold by amalgamation, at thofe places 
where it is found ; ; and without this qua- 
lity, it would be very difficult to feparate 
it. 

. Itis harder and lefs coherent than gold. 

. It is heavier than gold; and therefore the 
heavieft of all bodies hitherto diicovered ; 
For though the fpecific gravity of platina, 
in the hydroftatical experiments made by 
Dr. Lewis, is found to be to water only as 
17,000 to 1000; yet, when melted with 
other certain metals, its peo gravity 
has, by an exact calculation, been found 
to be confiderably augment ted, even fo 
much as to 22,000. 

. Diffolved in aqua regia, and precipitated 
with tin, or with a folution of .that metal, 
it yields no purpura mineralis. 

Except thefe, this metal has the fame 
qualities as cold, but it cannot, on ac- 
count of its refractorinefs in the fire, be 
worked off pure on the cuppel, nor like- 
wife can it be worked with antimony ; be- 
caufe, before it is rendered perfectly pure, 
it cools, grows ae and retains always 
fome part of the added metals. It is 
brought to us only in its native ftate, in 
{mall, irregular, rugged grains ; and it is 
yet uncertain whether it is found naturally 
mineralifed. The Flatina is brought to 

N 2 jLurope 
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Furope from the Rio de Pinto, in the 
Spanifh Wett-Indies. 

SEC a he 

4. Tin, Stannum, Fupiter. 
This is diftinguifhed from the other metals 

by its following characters and qualities. 
a. 

b. 
C. 

d. 

é. 

f 

Of a white colour, which verges more to 
the blue than that of filver. 
It is the moft fufible of all metals; and, 
The leaft ductile; that is, it cannot be 
extended or hammered out fo much as the 
others. 
In breaking or bending it makes a crack- 
ling noife. 
It has a fmell particular to itfelf, and which 
cannot be defcribed. 
In the fire it is eafily calcined to white 

-afhes, which are twenty-five per cent. hea- 
viet than the metal itfelf. During this 
operation, the phlogifton is feen to burn 
off in form of {mall fparkles among the 
afhes, or calx. 

. This calx is very refractory; but may, 
however, with a very ftrong degree of 
heat, be brought to a elafs of the colour 
of hard refin. But this calx 1s eafily mixed 
in giafs compofitions, and makes with them 
the white enamel. 

. It unites with all metals and femi-metals ; 
but renders moft of them very brittle, ex- 

~ cept lead, bifmuth, and zink. 
. It amalgamates eafily with quickfilver. 

/, It diffolves in aqua regia, the fpirit of fea- 
falt, and the vitriolic acid; butit is only 

corroded 
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corroded into a white powder by the fpirit 
of nitre. 

The vegetable acid, foaps, and pure alca- 
line falts, alfo correde this metal by degrees. 
Its fpecific gravity to water is as 7409 to 
1000, OF aS 7321 tO 1000. 

. Diffolved in aqua regia, which for this 
purpofe ought to confilt of equal parts of 
the fpirit of nitre and fea-falt, it heightens 
the colour of the cochineal, and makes it 
‘deeper; for otherwife that dye would be 
violet. 

SE Cf. Lee 

Tin is not found naturally in the — 
in any other ftate than, 
1. In form of a calx, Stannum calciforme. 

A, ee or vitrified, Induratum. 
. Mixed with a little ef the calx of 

- apleaie? Minera ftanni vitrea arfe- 
nicalts. 
a. Solid tin ore, without any deter- 

minate fioure, Tin-ftone. 
It refembles a garnet of a 

blackifh brown colour, but is a 
great deal heavier , and has been 
confidered at the Enelifh tin- 
mines as a ftone, containing no 
metal, until fome years ag0 It 
began to be {melted to crear ad- 
vantage. 

b. Criftallifed, Cryftallifatum, Tin- 
rains. 

Is hke the garnets, of a fphe- 
. fical polygonal figure, but looks 

more un¢tuous on the furface, 
N 3 1. In 
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1. In larger grains; and, 
2. In {maller grains. 

SEC Tu CLRXI 
2. Tin mixed with the calx of iron. 

Sect. lxx. 
3. Tin mixed with the manganefe. 

Sect: Cxvil. 
4. Tin mineralifed with fulphur and 

iron, black lead. Sect. cliv. 

Sh CT... Chea xis 

OBSERVATIONS on | Tin. 

It has indeed been afferted by fome, that Tin 
is found native in the earth; but, for.my own 
part, like many others, I doubt much of it, hav- 
108. never teen a fingle fpecimen that could be 

ed native tin. It 1s, however, remarkabie that 
tin is fo f{carce, and is not found in any confider- 
abie quantity or purity in AD other places in Eu- 
TORE, than in England and Saxony. It is likewife 
worthy obfervation, t that when its ore is profitable, 
or to be worked to any advantage, it is always in 
form of an indurated calx, which anfwers to thote 
elaffes that are prepared from metallic calces in 
our laboratories: Therefore, in regard to this re- 
femblance, as well as. to what this Mineralogical 
Efiay requires from its readers, I have ufed the 
term calx, in deicribing the metals ; by which word 
is underftood the fame as the cherie callacrocus, 
or terra metallorum phlogifto privata. ; 

Ache xin mut, however, be mineralifed with 
Sulphur in the black < lead; but the queftion is, 
whether that would have happened if the iron 

had 
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had not been prefent ? This compound,. or black 
lead, and many more, in which the iron and tin 
are united, are not. eafily to be examined by the 
common docimaitical means: However, eafier 
proceffes, may pofiibly, fome time or other, be 
difcovered, and employed for fuch fubftances. 

S EC’ T. ' CHRXATY: 

5. Lead, Plumbum, Seturnus. Tt is 

” i 

b. 

Of a blueith white colour when frefh 
broke, but foon dulls or fuilies in the air. 
Is very heavy; viz. to water as 11,325 

. f0 1000. 

. Is fofteft next to gold, but has no great 
tenacity, and is not in the Jeaft fonorous. 

. It is eafily calcined; and, by a certain art 
-. im managing the degrees of the fire, its 

4 
bh 
1 

Ri 

calx becomes-white, yellow, and red. 
. This calx melts eafier than any other me- 

tallic calx to a olafs, which becomes of a 
yellow colour, and femi-tranfparent. This 
glafs brings other bodies, and the imper- 
tect metals, into fufion with it. 

. It diffolves, rft, in the fpirit of nitre ; 
2dly, in a diluted oil of vitriol, by way of 
digeftion; 3dly, in the vegetable ACIC 5 
athly, in alcaline folutions ; and sthly, ia 
exprefied oils, both in thé: form of metal 
and of calx. 
It gives a fweet tafte to all folutions. 

pct amalgamates with quickfilver. 
. With the fpirit of fea-falt ir has the fame 

effect as filver, whereby is produced a 
faturnus corneus. 
It does not unite with iron, when it is 
alone added to it in the fire. 

N 4 bolt 
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/. It works on the cuppel, which fignifies that 

its glafs enters into certain porous bodies, 
deftitute of phlogifton, and alcaline falts. 

m. It melts in the fire before it is made red- 
hot, almoft as eafily as the tin. 

4. Its calx or glafs may be reduced to its mes 
tallic ftate by pot-afhes, 

SECT. . CLEKXY, 

Lead is found, ‘ 
A. In form of a calx, Minera plumbi calciformis; 

1, Pure, Minera plumbi calciformis pura. 
a. Friable, lead ochre,  Ceruffa nativa, 

Native cerufs, is found at Kriftierfherget 
in Weftmanland, on the furface of the 
potter’s ore. 

b. Indurated, Lead fpar, or fpatofe lead 
ore, Spatum plumbt. 

’ g, Radiated, or fibrous. 
a. White, from Mendip-Hills, in 

England. | 
2. Criftallifed into a prifmatical figure. 

a. White, from Norrgrufva in Welt. 
manland. . 

2. Yellowifh green, from Zchopay in 
oaxony, 

SECT. CLXXXVI. 

2. Mixed, Adinera plumbi calciformis mixta. 
a. With the calx of arfenic, Arfenic lead- 

{par. 

1. Indurated. 

a. White. I have tried fuch an ore 

from an unknown place in Ger- 

many, and found that no metallic 
‘lead 
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lead could be melted from it by 
means of the blowpipe, as can be 
done out of other lead fpars; but 
it muft be performed in a crucible, 
and then that part of the arfenic 
which did not fly off in {moke, 
during the experiment, was like- 
wife reduced, and found in form of 
grains difperfed, and forced into the 
Jead. Another ore of this kind, 
which likewife was not eafily re- 
duced by means of the blowpipe, 
did always after being melted, and 
during the cooling, haftily hoot 
into polygonal, but moftly hexago- 
nal criftaJs, with fhining furfaces. 
Can this criftallifation be owing to 
falts, which are faid not to act in 
this manner, but when they are dif- 
folved in water? 

%. With a calcareous earth *. See Sect. 
XXXVII. 

* The abovementioned lead ores are very rich in lead, and 
ealy to be tried ; becaufe moft of them, being flowly heated, 
may be reduced to lead by means of the blowpipe on a piece 
of charcoal. The calx of the lead in thefe ores Bae perhaps, 
firft been diffolved by fulphur and arfenic, and has afterwards, 
when thefe two have weathered away or decayed, and parted 
from it, affumed this form; in the fame manner as we fee it 
reaily happens during the calcination, with rich lead ores, or 
fuch regules as contain lead. The fame, very likely, is the 
cafe with other metals; for which reafon their ores, when they 
occur in form of acalx, often contain a little fulphur, and 
more efpecially arfenic. 

SECT, 
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SBC T.... -CLXXXVIL 

B. Mineralifed, Plumbum mineralifatum. 
x. With fulphur alone, Plumbum fulpbure mi- 

neralifatum: The Bley. Schweiff, or Bley- 
glanz, of the Germans. 
a. Steel-grained lead.ore, from the mines 

at Hellefors, in the province of Wett- 
-manland. 

_b. Radiated, or antimoniated lead ore. 
Teffellated, or potters lead ore. 

At Villach in Auftria there is faid to 
be found a potters lead ore, which con- 
tains not the leaft. portion of filver. 

mac il cata CMe Os Bh ©: w.4'7 11 | 
. With fulphurated filver, Plumdum argento 
fulphurato mineralifatum. Galena, alfo called 
Bleyglanz by the Gérmans. 
a, Steel-crained, is found in the mines of 

Salbers and Hellefors, in the province 
of Weitmanland ; and in the Dorothea- 
“mine, in the Hartz in Germany. 

b. With fmall fcales, is found at Salbere, 
and is there particular ly called Bly (chweif. 

c. Fine-grained, found at Salberg. 
d. Of a fine cubical texture ; and, 
e. Of coarfe cubes. Thete two varieties 

are found in all the Swedifh filver mines. 
f. Criftallifed, from Giflof in the province 

of Skone*. * 

* The fteel-grained and fcaly ores are of a dim and dull ap- 
pearance when they are broke, and their particles have no de- 
termined angular figure: hey are therefore in Swedifh com- 
monly called Bly/chwezf, in oppolition to the cubical ores, 
which are called Biye/anz. But, in my opinion, the ores ought 

to 
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§ EC Te CLXXKXIX. 
3. W ith fulphurated iron and filver, Plum- 

bum ferro S argento fulpburato mineralf{a- 
tum, is found, 
a. Fine grained, 
é. Fine cubical, 
c. Coarfe cubical. .Thefe are found at 

Welterfilfverberget, in Weftmanland. 
When this ore is icorified, it yields a 

black flag ; whereas the preceding lead 
ores yield a yellow one, becaufe any 
do not contain any iron. 

SEC FT, CXC, 

4. With fulphurated antimony and filver, 
Plumbum antimonio ©& argento fulpbhurato 
mineralifatum. ‘ Antimoniated or radiated 

lead ore. This has the colour of w Bly gine, 
‘but is of a radiated texture. 

It is found, Bid bag sinib 
a. Of fine rays or fibres, iad, 
b. Of coarfe rays or fibres. 

' And is got in Maklos Schacht and 
Fierde-Bottn, in the mine of Salbere j 
Weftmanland. The, lead in this ore 
prevents any ufe being made of the an- 

to be denominated and diflingyifhed from one another accord- 
ing to their metalli¢ contents. No ore ought, by virtue of 
the moft received notion, to be called Bhyjfehweif, but that 
which contains only lead and falphur. The molt part of the 
ores called Blyglanz contain filver, even to twenty-four ounces 
pez cent. of which we have inflances in the mines of Salberg, 
where it has been obferved that the coarfe cubical lead ores are 
generally the richeft im filver, contrary to what is commonly 
taught in books; the reafon of which may perhaps be, that, 
in taking the effays on thefe two ores, the coarfe cubical can 
be chofen purer or freer from the rock, than the fine cubical ores, 

timony 
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timony to advantage; and the antimony 
likewife in a great meafure hinders the 
extracting of the filver. 

SECT. 1CXer, 

OBSERVATIONS on LEAD Ores, 

- JT know of no native lead; and all which has 
been faid on that fubject is liable to remarkable 
reftrictions. 

Such of the potters ores as do not contain any 
filver are very {carce,; yet they are often found 
fo poor in filver, that -1t does not anfwer the ex- 
pences of extracting, Thefe, when they are free 
from mixtures of the rgck, are, without any pre- 
vious fufion, employed to glaze earthen-ware ; 
and a great trade is carried on in the Mediterra- 
nean with fuch ores, from the lead-mines of -Sar- 
dinia and France. 

SECT. CXCIL 

&. Copper, Cuprum, Venus, As, 
This metal is, ! 

a. Of a red colour.. 
b. The fpecific gravity of the Japan copper 

is 9000, and a the Swedifh 8784 or 8843, 
tO 1900. : 

. It is pretty foft and tough. 
. The calx of copper being diffolved by 
acids becomes green, and by alcalies blue. 

e. It is eafily calcined in the fire into a 
blackith blue fubftance, which, when 
rubbed to a fine powder, is red; when 
melted together with glafs, it tinges it firft 

reddith 

SN & 
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reddifh brown, and afterwards of a tranf- 
parent green or fea-green colour. | 
It diffolves in all the acids; vi... The acids 
of vitriol, fea-falt, nitre, and the vegeta- 
ble; and likewife in all alcaline folutions. 
That it becomes rufty, and tarnifhes in the 
air (a confequence of a former folution); 
depends very much on {ome vitriolic acid 
which is left in the copper in the refining 
of it. This metal is eafier diffolved when 
in form of a calx than in a metallic ftate, 
efpecially by the acids of vitriol and fea- 
falt, and the vegetable acid. 

. Vitriol of copper is of a deep blue colour, 
but the vegetable acid produces with the 
copper a green falt, which is verdigrife. 

. It can be precipitated out of the folutions 
in a metallic ftate; and this is the origin 

of the precipitated copper of the mines, 
called Ziment copper. 

. It is not eafily amalgamated with quick- 
filver; but requires for this purpofe a very 
{trong trituration, or the admixture of the 
acid of nitre. 

. It becomes yellow when mixed with zink, 
which has a ftrong attraction to it, and 
makes brafs, pinchbeck, &c. 

. It is eafily diffolved by lead glafs, which 
laft is coloured green by it. | 
When this metal is expofed to the fire, it 

gives a green colour to the flame in the 
moment it begins to melt, and continues 
to do fo afterwards, without lofing any 
thing confiderable of its weight. 

. It requires a ftrong degree of heat before 
it melts, yet is it a lefler degree than for 
iron. 

SECT. 
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BS ES Te CCIE 

Copect is found in the earth, 
A. Native, or in a metallic ftate ; Virgin or na- 

tive copper, Cuprum-nativum. 
1. Solid, Solidum, is found in the iron miné 

of Hefslekulla, in the province of Nerike, 
and at Sunnerfkog, in the province of Smo- 
land; alfo in the Ruffian Carelia; and in 
other foreign ‘places. 

. Friable, in form of fmall, and fomewhat 
coherent grains, Cuprum nativum particulis 
conglomeratis diftinéiis. Precipitated or Zi- 
ment Copper. It is found at Riddarfhyttan 
in Weftmanland, at Fahlun in Dalarne, 
and in Hungary. 

It has been obferved, that both copper 
and filver glafs ore, being precipitated from 
water, become friable and granulated, but 
that they in time grow folid and ductile : 
whence the difpute about the diftinction 
between native and precipitated copper ° 
may ceafe, the rather as native copper will 
f{carcely be found in other places, and in 
any other kinds of ftones, than through 
which the ziment or vitriolic waters have 
circulated; altho’ the fiffures thro’ which 
it has run may afterwards be filled with a 
ftony fubftance. 

S35 C Ty, . CRG: 

B. In form of a calx, Minera cupri calciformis, 
1.: Pure, Minera cupri calciformis pura. 

a. Loofe or friable, Ochra veneris, 
1. Blue, Ceruleum montanum. 

Is 
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Is very feldom found perfectly free 
from a calcareous fubflance. 

2, Green, Kiride montanum,. 
Both theie colours depend on men- 

ftrua, which often are edulcorated or 
wafhed away. 

3. Red. This is an efflorefcence of the 
glafs copper ore. It is found in the 
province of Dal, and at Oftanberg, :n 
the province of Dalarne. | 

SHE’ T.. CACY, 

6. Indurated, Indurata. Glafs copper ore. 
a. Red, Minera cupri calciformis pura & 

indurata, colore rubro. — 
This is fometimes as red as feal- 

ing-wax, and fometimes of a more 
liver-brown colour. It is found in 
Sandbacken, at Norberg in Weftman- 
land, at Ordal in Norway, in Siberia, 
and in Suabia in Germany. 

This ore is always found along 
with native copper, and feems to have 
loft its phlogifton by way of effloref- 
cence, and to be changed into this 
form. It is likewife found along with 
the fulphurated copper, and is com- 
monly, though very improperly, called 
Glafs copper ore. 

SECT. ). CSCW 

2. Mixed, Mizera cupri calciformis impura. 
4. Loofe or friable, Ochra veneris friabilis 
LUT a. 

1. Mixed 
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1. Mixed with a calcareous fubftance, 
Ochra veneris terra calcared mixta. 
Caruleum montanum. In this ftate 
copper blue is moftly found. It fer- 
ments during the {olution in aqua 
fortis. See Sect. xxxiv. 

2. Mixed with iron. Black. It is the 
decompofition of the Fahlun copper 
ore. Sect, cxcviil. a. 

b. indurated, Minera cupri calciformis im- 
pura indurata. 
1. Mixed with gypfum, or plafter. 

Green. Is found at Ordal in Nor- © 
way, and there called Malachites. 

2. Mixed with quartz. Red. From 
Sunnerfkog, in the province of Smo- 
land. Sect. li. B. 

3. Mixed with lime. Blue. This is 
the /apis armenus, according to the 
accounts given of it by authors. 

SF,.C.l, CNCV il. 

C. Diffolved and mineralifed, Cuprum minerali- 
atum. 

1. With fulphur alone, Cuprum fulphure mi- 
neralifatum. Grey copper ore. Is impro- 
perly alfo called Glafs copper ore. 
a. Solid, without any certain texture, M- 

nera cupri fulpburata folida texturd inde- 
terminata. ‘This is very foft, fo that it 
can be cut with a knife, almoitas eafily 

4 as black lead. 
b, Fine cubical, Minera cupri fulpburata 

teffulis conftans minoribus. 
Both thefe varieties are found at Sun- 

nerfkog, in Smoland; where the laft is 
fometimes’ 
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fometimes found decompofed or weathered, 
and changed into a deep mountain blue. 
Sect. cxciv. 

SEC To. (CSE V ET 

2. With fulphurated iron, Minera cupri pyri- 
_tacea: Yellow copper ore. Marcafitical 
copper ore, Pyrites cuprt. 

This is various both in regard to colour, 
and in regard to the different proportion of 
each of the contained metals; for inftance: 
a. Blackifh grey, inclining a little to yel- 

low, Pyrites cupri grifeus. 
When decayed or weathered, it is of 

a black colour; is the richeft of all the 
varieties of this kind of copper ore, 
yielding between 50 and 60 per cent. and 

_ 1s found in Spain and Germany. 
%. Reddith yellow, or liver brown, with a 

blue coat on the furface, Ménera cupri 
lazurea, 

This ore yields between 40 and 50 per 
cent. of copper, and is commonly faid 
to be blue, though it is as red when frefh 
broke, as a rich copper regulus. 

¢. Yellowifh green, Pyrites cupri flavo viri- 
defcens. | 

This is the mof&t common. in.thesnorth 
part of Europe ; and is, in regard to its 
texture, found 
1. Solid, and of a fhining texture, from 

ftanberg, in the province of Dalarne. 
2. Steel-grained, of a dim texture, from 

the fame place, and Falun in Dalarne. 
3. Coarfe-grained, is of an uneven and 

fhining texture. It occurs in moft of 
© X the 
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the Swedifh and Norwegian copper 
mines. 

4. Criftallifed marcafitical copper ore. 
a. Of long odtoédrical criftais. 

This is found at Hevaffwik, in’ 
the province’ of Dal, and. in Lo- 
vifagrufva, in Weitmanland; not- 
withitanding its exiftence is denied: 
by Henckel, and his followers. 

d. Pale yellow, Pyrites cupri pallidé flavus. 
This cannot be defcribed but as a: 

marcafite, though an experienced eye 
will eafily difcover fome difference be- 
tween them. It is found at Tunaberg,, 
in the province of Sodermanland,. and. 
yields 22 per cent.. of copper. 

e. Liver-coloured. 
This is found at Falun, in Dalarne,. 

where it contains copper; though at 
moft other places, where it occurs, it 
does not contain any copper, but is only, 
a martial marcafite. 

SECT.’ CRCIX: 

3, With fulphurated arfenic and iron; Cuprum: 
ferro ex arfenico fulphurato mineralifatum. 
White copper ore. 

It is faid to be found in the Hartz, in: 
Germany, and to refemble an arfenical py-. 
rites; but I have never met with this kind. 

However, moft of the pyritical copper. 
ores, as well as the marcafites, contain a 
little arfenic, though it is in too {mall a. 
quantity to be obfervable. 

SECT. 
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SB GB CC: 

4. Diffolved by the vitriolic acid, Cuprum acido 
vitriol folutum : VitriolumVeneris. See Sect. 
CXXil. 

5. With phlogifton. Copper coal ore. See 
Sect. chxi: 

See ee CC 

7. Iron, Ferrum, Mars. It is 
a. Of a blackifh blue fhining colour. 
b. 

c. 

It becomes ductile by repeated heating 
between coals, and hammering. 
It is attracted by the loadftone, which is 
an iron ore; and the metal itlelf may alfo 
be rendered magnetical. 
Its fpecific gravity to water is as 72645 or 
8000 : : 1000. 

- It calcines eafily to a black fcaly calx, 
which,, when pounded, is of a deep red 
colour. 

. When this calx is melted in great quantity — 
with glafs compofitions, it gives a blackith 
brown colour to the glafs,; but in a fmalk 
quantity a greenifh colour, which at laft 
vanifhes, if forced by a ftrong degree of 
heat. 

. It is diffolved by all falts, by water, and 
likewife by their vapours. The calx of 
iron is diffolved by the fpirit of fea-falt, and 
by aqua regia. 

. The calx of the diffolved metal becomes 
yellow, or yellowifh brown; and in a cer- 
tain degree ‘of heat, it turns red. 

2 dV Be 
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. The fame calx, when precipitated from 
Sia by means of the fixed alcali, is of a 

sreenifh colour; butit becomes blue, when 
precipitated by means of an alcali united 
with phlogifton, in which Taft cireum- 
ftance the phlogifton unites with the iron : 
Thefe two precipitates lofe their colour in 
the fire, and turn: brown. 

k. The vitriol of iron is green. 
/, It is the moft common metal in nature, 

and at the fame time the moft ufeful in 
common life ; notwithftanding which, its 
qualities are perhaps very little known. 

D, Bx. Dee Cit. 

Tron is found, 
A. \n form of calx, Minera ferri calciformis 

pura. 
Ink Ure. : 

a. Looie and friable, Minera ferri calcifor- 
mis pura friabilis. Martial ochre, Méine- 
ra ochracea. , 

. Powdry, Ochra ferri, is commonly 
ee or red, and is iron which has 

been diffolved by the vitriolic acid. 
2. Concreted. Bog-ore. 

a. In form of round porous balls. 
b.. More folid balls. 
c. In finall flat pieces, lke cakes, or 

pieces of money. 
d. In {mall grains. 
e. In lumps of an indeterminate 

figure. 
“Al thefe are of a blackith brown, 

or alight brown colour. Tey are 
found in lakes in the province of 

Smoland ; 

~ 

| 
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Smoiand; and in marfhes at Fiell- 
ryggen, a chain of rocks which fe- 
parates Sweden from Norway. 

aw Cre: Cait 

b. Indurated, Minera ferri calciformis pura 
indurata. ‘The bloodftone, Hematites. 
i. Of an iron colour, Hematites carulef- 

cens. 
This is of a blueifh grey colour ; it 

is not attracted by the loadftone, yields 
a red powder when rubbed, and 1s 
hard. 

a. Solid, and of a dim appearance 
when broken. 

b. Cubical, and of a fhining appear- 
ance when broken. 

c. Fibrous, is the moft common Torr- 
ften of Sweden. 

d. Scaly; the Hi/enman of the Ger- 
mans, 

This is for the moft part as if it 
were micaceous, tuough the fcales 
go acrofs the {trata of the ftone. 
It is found at Jobf{bo, in Norzberne 
in Dalarne, and Reka Klitt, in the 
province of Hielfingland. 
1. Black, from Gellebeck, in 

Norway. 
2. Blueifh grey, from Reka Klitt. 

When this is found along with 
marcafite, as at Sand{wat, in NNor- 
way, it is not only attracted by 
the loadftone, but 1s of itfelf 
really a loadftone Seét. ccxi. 
ade ¢. Criftallifed. 
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c. Criftallifed. 
1. In octoédrical criftals. 
2. In polyédrical criftals. 

3°. In a cellular form, from Mofseruf- 
van, at Norberg in Weftmanland. 
T hate varieties are the moft com- 

mon in Sweden, and are very feldom 
blended with marcafite, or any other 
heterogeneous fubftance, except their 
different beds. Itis remarkable, that, 
when thefe ores are found along with 
marcafite, thofe particles, which have 
laid neareft to the marcafite, are at- 
tracted by the loadftone, although they 
yield a red or reddifh brown powder, 
like thofe which are not attracted by 
the loaditone: It is likewife worth 
obfervation, that they generally con- 

_ tain a little fulphur, if they are in- 

1 

bedded in a lime-ftone rock, which 
however very feldom happens in Swe- 
den; but I know only one fuch in- 
{tance, viz. at Billfio, in Soderberke, in 
the province of Dalarne. Sect. ccxill, 

SE Cr: COT, 

. Blackifh brown bloodftone, Hema- 
tites nigrejcens. Kidney ore. 

This yields a red or brown powder 
when it is rubbed; it is very hard, 
and is attracted by the loadftone. 
a. Solid, with a glafly texture, from 

Wetterfiliverberget, in the province 
of Weftmanland. 

4. Radiated. 
¢. Criftallifed. 
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1. In form of cones, from Siberia. 
2. In form of concentrick balls, 

with a facetted furface. 
Thefe are very common in Ger- 

many, but very fcarce in Sweden. 

SECT. Oy. 

3. Red bloodftone, Hematites ruber. Red 
kidney ore. 
a. Solid, and dim in its texture, 

from Wefterfilfverberget, in Weit- 
manland. 

b. Scaly. The Eifenman of the Ger- 
mans. This is commonly found 
along with the iron-coloured iron 
glimmer, (Seét. cciil. 1. d,) and 
imears the hands. 

e. Criftallifed. 
1. Inconcentrick balls, witha flat or 

facetted furface. | 

ore, Ey Seyi 

4. Yellow bloodftone, Hematites flavus. 
a. Solid. 
6. Fibrous, from Lammerhof, in Bo- 

hemia *. 

S Bees Tr Cove: 

2. Iron in form of calx, mixed with hetero- 
geneous fubftances, Minera ferri calciformis 
heterogeneis mixta. a. With 

* The varieties of the colours in the bloodftone are the fame 
with thofe produced in the calces of iron, made by dry or li- 
20° menitrua, and a‘terwards expofed to different degrees of 

eat, 
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a, With a calcareous earth, White fpa- 
thofe iron ore. The Stablftein of the 
Germans. See Sect. xxx. 

b. With a filiceous earth. The Martial 
Jafper or Sinople. Sect. Ixv. 

c, With a garnet earth. Garnet and coc- 
klevor think "sett. tx. 

d. With an argillaceous earth. The pee 
Sect. Ixxxvi. 

¢. With a micaceous earth. Mica. Seét. 
XCV. 

f. With manganefe. Seét. cxvi. 

SE Owl 7 .ORualt. 

g. With an alcali and phlogifton, Calx 
martialis phlogifto junéia, et alcalt preci 
pitata, Blue martial earth. Native Prul- 
fian-like blue. 
1. Loofe or powdry, found among the 
turf in the levels of the province of 
Skone: Alfo in Sax Weifientels, and 
at Norvlanden in Norway, &c. 

SBC ot (Cone 
%, With an unknown earth, which hardens 

in water, Calx martis terra incognita 
aqua indurefcente mixta. ‘Tarras, Ce- 
ig 

. Loofe or granulated, Terra Puzzolana, 
ae Naples and Civita Vecchia in 

Italy. This is of a reddifh brown 
colour, is rich in iron, and is pretty 
fufible. 

2, Indurated, Cementum induratum, from 
Cologne, 

: This 
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This is of a whitith yellow colour, 
contains likewife a great deal of iron, 
and has the fame quality with the for- 
mer, to harden foon in water, when 
mixed with mortar. This quality can- 

not be owing to the iron alone, but 
rather to fome particular modification 
of it, occafioned by fome accidental 
caufes, becaufe thefe varieties rarely 
happen at any other places, except 
where volcanos have been, or are yet 
in the neighbourhood. 

S-BG@.T... COX. 

?, Calx of iron, united with another un- 
known earth, Ferrum calciforme terra 
quadam incognita intimée mixtum, ‘The - 
Tungften of the Swedes, 

This is alfo, though improperly, called 
White Tingrains. Sect. clxxxi. 

This refembles the garnet-ftone, 
(Sect. lxix.) and the tin-grains ; is nearly 
as heavy as pure tin; very refractory in 
the fire, and exceffively difficult to re- 
duce to metal. Iron has, however, been 
melted out of it to more than 30 per 
cent. Itis very difficultly diffolved by 
borax and alcaline falts, but melts very 
eafily with the microcofmic falt, giving 
a black flag: And for this reafon, this 
laft mentioned falt muft be employed in 
the experiments on this ftone. It is 
found, 
1 Solid and fine-grained. 

a, Reddifh or fiefh-coloured. 
b. Yellow, 
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6. Yellow, from Baftnaferufva at Rid- 
darfhyttan in the province of Weft- 
manland. 

2. Spathofe, and with an unctuous fur- 
face. 
a. White, from Marienberg and Al- 

tenberg, in Saxony. 
b. Pearl- coloured, from Bifpberg 

Klack, in the province of Dalarne *. 

5 Be 1. COX, 

B. Diffolved or mineralifed iron, Ferrum minera- 
Lfatum. 
x. With fulphur alone. 

a. Perfectly faturated with fulphur, Ferrum 
fulphure faturatum, Marcafite. See Sul- 
phur, Sect. clii. : 

6, With very little fulphur. Black iron 
ore. Iron ftone. Minera ferri atra. 

This is either attracted by the load- 
{tone, or is a loadftone itfelf, attracting 
iron; it refembles iron, and yields a 
black powder when rubbed. 
1. Magnetic iron ore, Minera ferri attrac- 

toria. The Loadftone, Magzes. 
a. Steel-grained, of a dim texture, 

from Hogberget, in the parith of 

* This kind of ftone is very feldom met with, but in fuch 
places where black lead is common in the neighbourhood ; and 
the hiftory of the black lead, inferted in’ the Memoirs of the 
Swedifh Academy of Sciences, has induced me to believe, that 
this may contain fome tin, which merits further examination. 
“Mr. Cronftedt has in the faid Memoirs communicated his ex- 
periments upon this kind of ftone from Riddarfhyttan, and 
Bifpberget in Weftmanland ; as has alfo Mr. Rinman, on a 
great number of other martial earths. See the faid Memoirs 
for the years 1751 and 1754, 

_ Gagnoet 
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Gagneef in Dalarne: It is found 
at that place almoft to the day, and 
is of as great ftrength as any natu- 
ral loaditones were ever common- 
ly found. me 

b. Fine-grained, from Saxony. 
c. Coarfe-grained, from Spetalsgruf- 

van, at Norberg, and Kierrgruf- 
van, both inthe province of Weft- 
manland. This lofes very foon its 
magnetical virtue. 

d. With coarfe fcales, found at 
- Sandfwoer in Norway. This is a 

pyritical Eifenman, and yields a red 
powder when rubbed. Sect. cciii. 

SECT. CCXiI. 

2. Refractory iron ore, Minera ferri re- 

traéioria. This in its crude ftate is 
attracted by the loadftone. | 
a. Giving a black powder when rub- 

bed, Tritura atra. Of this kind 
are, 
1. Steel-grained, from Adelfors, 

in the province of Smoland. 
2. Fine-grained, from# Dannemo- 

ra, in the province of Upland. 
3. Coarfe-grained, from Kierrgruf- 

van, in the province of Weit- 
maniand. 

This kind is found in great 
quantities in all the Swedifh iron 
mines; and of this moft part of 
the fufible ores confift, becaufe 
it is commonly found in fuch 
kinds of rocks as are very fufible : 

And 
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And it is as feldom met with in 
quartz, as the heematites is met 
with in limeftone. 

SECT) CCate 

b. Rubbing into a red powder, Tritura 
rubra. 

Thefe are real hzmatites, that 
are fo far modified by fulphur or 
lime, as to be attracted by the 
joadftone. | 
1. Steel-grained, found in a de- 

ferted mine at Billfio, in the pa- 
rifh of Soderberke in Dalarne. 

. Fine-grained. Emery. This is 
imported from the Levant: It 
is mixed with mica, is ftrongly 
attracted by the loaditone, and 
{mells of fulphur when put to the 
fire. 

. Of large fhining cubes, from 
Thomfensgrube at Arendal in 
Norway. 

4. Coarfe, fcaly. The Nien 
or Exfenman from Gellebeck in 
Norway *. 

ss 

Go 

S EsCel.- + CCW, 

2. With arfenic, Ferrum arfenico mineralifatum. 
Called Mifpickel by the Germans, and 
Plate Mundic in Cornwall. 

3. With fulphurated arfenic. (Sect, ccxliu.) 
Arfenical Pyrites. 

* Thefe are very fcarce in Sweden, moft part of the Swedifh 
bloodftones being pure, as has already (Sect. cciii.) been faid, 
and form that very profitable ore in Swedith called Torz/en. 

4. With 
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4. With vitriolic acid. Martial vitriol. 
Sect. cxxil. 

5. With phlogifton. Martialcoal ore. Sect. 
clxi. 

6. With other fulphurated and arfenicated 
metals. See thefe in their refpective ar-. 
rangements. 

S E.C Ty) COXV: 

OBSERVATIONS on [RON: 

This metal enters into fo many compofitions, 
that they cannot all be poffibly enumerated; it 
muft therefore fuffice to mention only thofe, in 
which it makes out the predominant part. This 
metai is found in animals and vegetables ;_ and cer- 
tain iron ores feem to be of fervice to the vegetable 
kingdom, as is manifeftly feen on the ground 
round, and under the heaps of loofe ftones laid up 
in feparating the ore from the rock, at thofe iron 
mines, where the ores are mixed neh limeftone. 

With refpe€t to ceconomical effeéts, iron is di- 
vided into cold-fhort, red-fhort, and tough; and 
the ores into refractory, fufible, and thofe that do ° 
not want any admixture; which depends on acci- 
dental circumftances, and the method of workin 

Although iron is commonly mixed in the difte- 
rent kinds of earth, yet it cannot be afferted with 
Becher, that iron may be melted out of every 
earth, by adding only a phlogifton; fince in that 
cafe this metal might aifo be got out of Mufcovy 
giafs, pure quartz, chalk, white tranfparent fluor, 
&c. which very. likely has never yet been done. 

Nature has beftowed on Sweden an immenfe 
ftore of iron ores; fo that whole mountains, in | 
Tornea and Lappmark in Lapland, confift folely 

of 
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of a pure, and a-very rich iron ore: Large veins of 
the fame ore are likewife found in almoft every. 
province: of that kingdom of fuch a nature, that 
few countries can produce better or richer; 

The magnetical power, with refpect to its prin- 
ciples and origin, is no better underftood than 
electricity, yet fomewhat more with refpect to its 
effects. Though both thefe qualities are now con- 
fidered as different powers, they may pethaps in 
time be regarded as fomething nearer allied to 
each other. | 

The magnetical power is not innate in the iron, 
but is collected into it by degrees, which is veri- 
fied by experiments; it may be expelled, it may 
vanifh and gather again, as it were out of the air, 
fince the natural loadftones for the moft part occur 
in fmall veins to the day, whilft deeper, only refrac- 
tory iron ofes are found. There is the fame differ- 
ence between an artificial magnet of Dr. Knight’s; 
and a bar of fteel, whether of the fame fhape or 
not, as between a natural loadftone, and a blackifh 
blue iron ore ; whence it is ridiculous to infitt with 
a-certain author, that no iron ore can be attracted 
by the loadftone, but what of itfelf contains fome 
magnetical virtue. 

SECT Cexvi. 

The SeconD ORDER: 

SeMI-METALS. 

There are but feven femi-metals yet difcovered. 
V1Z. | 

1, Quickfilver, Mercury, Argentum vivum, 
Mercurius, Hydrargyrum. 

This diftinguifhes itfelf from all metals, by 
the following qualities, a. Its 

7 
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a Its colour is white and fhining,; a little 
darker than that or filver. 

6. It is Guid in the cold, and divifible by the 
leaft force ; but, as it only fticks to a few 
bodies, to which it has an attraction, it is 
faid that it does not wet. 

¢. It is volatile in the fire. 
d. Its weight is next to that of the gold, viz. 

to water, as 13,593 : : 1000. 
e. It attracts the other femi-metals and me- 

tals, and unites with them all, except co- 
balt and nickel, with which it cannot by 
any means yet known be made to mix. 
This union is called an amalgamation. 
This amalgamation, or mixtion of metallic 
bodies, according to the readinefs with 
which they unite or mix, is in the follow- 
ing progreffion, viz. gold, filver, lead, 
tin, zink, bifmuth, copper, iron, and 
the regulus of antimony: But the three 
latter however do not very readily amalga- 
mate. Ihe iron requires a folution of the 
vitriol of iron, as a medium to promote the 
union. 

f. \t diffolves in the fpirit of nitre, out of 
which it is precipitated by a volatile alcali, 
and the common falt, in form of a white 
powder; but if a fixed alcali is ufed, into a 
yellow powder or calx. 

g. it diffoives in the oil of vitriol by a ftrong 
boiling. 

b. It is not affected by the acid of common: 
fait, unlets it be previoufly diffolved by 
other acids; in which cafe only they unite 
with one another, and may be,fublimed to-, 
gether, the which fu>limation is a {trong 
poifon. 

i. It 
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. It unites with fulphur by grinding, and 
then produces a black powder, called 
athiops mineralis, which fublimes into a 
red itriated body, called factitious cin- 
nabar. 

. The fulphur is again feparated from the 
quickfilver, by adding iron or lime, to 
which the fulphur attaches itfelf, leaving 
the quickfilver to be diftilled over in a 
metallic form ; but if a fixed alcali is added 
to it, fome part of the quickfilver will re- 
main in the refiduum, and in that cafe 
makes a liver of fulphur. 

SECT. CCXVIL 

Quickfilver is found, 
A. Native, or ina metallic ftate, Mercurius na- 

£1UUS, VIYZINEUS. 
This is found in the quickfilver mines at 

Ydria in Friuli, or the Lower Auftria, in 
clay, or in a black flaty lapis ollaris, out of 
which it runs, either fpontaneoufly, or by 
being warmed even in the hands. It has fe- 

~veral times been found at Herr Sten’s Bottn, 
in the mines of Salberg, in Weftmanland, and | 
fometimes alfo amalgamated with native filver. 

S-O'k, | -CEXVE 

B. Mineralifed, Mercurius mineralifatus. 
. With fulphur, Mercurius fulphure minera- 
lifatus.. Cinnabar, Cinnabaris nativa. 

This is of a red colour, and its {pecific 
gravity to water is a8 7500 : : 1000, 
a. Loofe or friable cinnabar, Czunabaris 

friabilis, looks like red ochre. a 
C 
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It is found in the duchy of Zweybruck 
or Deuxponts, in Germany. 

&. Indurated, Minera Mercurii induratas 
Solid cinnabar. Is of a deep red colour, 
and, with refpect to its texture, is either, 
1. Steel-grained, from Siebenburgen; 
2. Radiated ; 
3. Compofed of fmali cubes, or fcaly, 

from Idria and Hungary; or 
4. Criftallifed, 

a. In a cubical form; it is tranf- 
parent, and deep red as aruby, from 
Mufchlanfberg in Zweybruck *. 

Tr Ci Comte . 

2. Mineralifed with fulphur and coppet, Ader+ 
curius cupro fulphurcto mineralifatus. This 
is blackith grey, of a elaffy texture, and 
brittle ; crackles and fplits exceflively in 
the fire; and when the quickfilver and ful- 
phur are evaporated, the coppers difcover- 
ed by its common opaque red colour in 
the glafs of borax, which, when farther 
forced in the fire, or diluted, becomes 
green and tranf{parent. It is found at 
Muichlansberg in Zweybruck. 

SE€ T.;  CCKK: 

OBSERVATIONS On QUICKSILVER. 

The divifibility of quickfilver inthe cold, might 
occafion fome doubt, whether it really deferves to 
be called a metal, if it had not a right to it from 

* It is faid, that there is alfo found in Idriaa black cinna- 
Bar, that retains its colour in the fublimation, which feems 
to indicate an abundant phlogifton in the fylphur; but this re- 
quires, however, a farther examination. 

y the 
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the earlieft times, being then reckoned among the 
metals, when even they were named ‘after the 
planets, the number of both being thought equal. 

The opinion, which has a long time prevailed, 
that the quickfilver is a neceffary ingredient, and 
conftituent part in all metals, 1s not fo generally 
received now as heretofore; fince thoft proceftes, 
which have beenyadvanced as proofs of it, and 
which have, however, but feldom been repeated, 
do by no means fucceed, at leaft not in all piaces ; 
it is rather fuppofed, that by the mercurial earth 
the ancients have underftood an earth, which may, 
by addition of phloeifton, be reduced in the fire 
to a metallic ftate; and this appears to be fo much 
the more reafonable, as the quickfilver only attracts 
the metals in their fubftances, and not in their 
burnt calces. 

SECT. CCXXI. 

2. Bifmuth, Tinglafs, Vifmutum, Bifmutum, 
Marcafita officinalis. It is 
a. Of a whitith yellow colour. 
b. Of a laminated texture, foft under the 

hammer, and neverthelefs very brittle. 
c. Its f{pecific gravity to water is, as 9,700: : 

1000. 3 
d. It is very fufible, calcines and fcorifies like 

lead, if not rather eafier, and therefore 
it works onthe cuppel. It is pretty vola- 
tile in the fire. 

e. Its glafs or flag becomes yellowifh brown, 
and has the. quality of retaining fome part 
of the gold, if that metal has been melted, 
calcined, and vitrified with it. 

f. It may be mixed with the other metals, ex- 
cept cobalt and zink, making them white 
and brittle, g. It 

a 
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g. It diffolves in aqua-fortis, without im- 

parting to it any colour; but to the aqua- 
regia it gives ated colour, and may be pre- 
cipitated out of both thefe folutions with 
pure water, into a white powder, which is 
called Spanifh white. tis alfo precipitated 

-by the acid of fea-falt, which laft unites 
with it, and makes the Vi/mitum corneum. 

%. It amalgamates eafily with quickfilver. 
Other metals are fo far attenuated by the 
bifmuth, when mifed with it, as to be 
{trained or forced along with the quick- 
filver through fkins or leather. 

a2 2. CCAS, 

Bifmuth is found in the earth. 
A. Native, Vifmutum nativum. 

This refembles a regulus of bifmuth, but 
confiits of fmaller fcales or plates. 
1. Superficial, or in crufts. 
2. Solid, and compofed of {mall cubes. 

This is found in, and with, the cobalt 
ore, at Schneeberg in Saxony, and other 
foreign places: Likewife along with the 
copper ore, at Nyberget, in the parifh of 
Stora Skedwi, in the province of Dalarne. 

ae OT. - COXRIM 

B. In form of calx, Vi/mutum calciforme. 
1. Powdry or friable, Ochra vifmuti. 

This is of a whitifh yellow colour; it is 
found in form of an efflorefcence, to the day, 
at Los, in the province of Helfingland. 

It has been. cuftomary to give the name 
of Flowers of Bilmuch to the pale red calx _ 

P 2 of 
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of cobalt, but it is wrong; becaufe neither 
the calx of bifmuth, nor its folutions, be- 
come red, this being a quality belonging 
to the cobalt. 

I have feen a radiated criftallifation of a 
metallic appearance, which was found at 
Schneeberg, and was likewife called Bif- 
muth F lowers ; but in the {mall trial | was 
permitted to make on it, it did not dif- 
cover the leaft marks of bifmuth, but an- 
{wered rather*to zink, if zink may be fup- 
poled to exift in a native ftate. 

SEC) CORK: 

C. Mineralifed bifmuth, Vi/mutum mineralifatum: 
This is, with refpect to colour and ap- 

pearance, like the coarfe tefiellated potter’s 
lead ore; but it confifts of very thin fquare 
plates or flakes, from which it receives a ra- 
ous appearance, when broken crofswife. 

. With fulphur, Yi/mutum Lie miner ali - 
oie 

a. With large plates or flakes, from Baft- 
nas at Riddarfhyttan, Batringe and Stri- 
pas in Weftmanland. 

é. With fine or fmall fcales, from Jacobs- 
erutvan at Riddarfhyttan, and the mines 
at Los, in the parifh of F arila, 1 in Hel- 
fingland, 

S'E.OMn. t) CChOY. 

2. With fulphurated iron, Vifmutun ferro ful- 
phurato mineralifatum, 

a. Of 

oo 
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@. Of coarfe, wedge-like fcales, . from, 
Kongruben, at Gellebeck in Norway *.. 

5 BGT) ACG wh ton 

OBSERVATIONS on BIsmMuTH. 

Although Mr. Pott has, in a feparate treatife 
en bifmuth, fhewn, that it is diffolved without 
giving any colour to the folution, and that it”is 
precipitated with pure water; and, though the 
mine-mafter Mr. Brandt has- likewife, in the 
Aéia Upfalienfia for the year 1735, given an ac- 
curate hiftory of the cobalt; we find neverthelefs 
in fome new authors fuch a definition of bifmuth, 
as includes at the fame time the principal. cha- 
raters of the cobalt, viz that of giving to elafs a 
blue colour, and to tinge folutions red. This 
confufion proceeds from ‘the bifmuth being com- 
monly found among cobalt ores, and that .it can- 
not be feparated from it but by the way of eliqua- 
tion; during which the cobalt, as being lefs fufi- 
ble, ‘remains, and is by the workmen called Vif- 
mut graupe, or Bifmuth grains. 

This error is excufable in thofe who do not pre-e 
tend to maintain and vindicate their ignorance, it 
having been the fate of the fermi-metals to be but 
very little examined. It the alchemifts had not 
thought the quickfilver, antimony, and zink, fit’ 
for their purpofes, we fhould very likely have ftill 
wanted many of thefe advantages which they af- 

* This mineralifed bifmuth ore yields a fine radiated regu- 
lus ; E for which reafon it has been ranked among the antimo- 
nial ores, by thofe who have not taken proper care to melt a 
pure regulus or deftitute of fulphur from it; while others, 
who make no differerice between regules and pure metals, 
have ftill more pofitively afferted it to be only an antimonial 
ore. 

P 3 ford 
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Yord both in medicine and common life. The 
bumuth, it is true, has likewife in its time been in 
fome favour with adepts ; but it foon loft its credit, 
and was left ta thoie who contented themfelves 
with lefs profpects than of making gold and the 
univer‘al medicine; as to pewterers, tin-workers, 
and other tradefmen, who find their advantage in 
the fufibil'ty of this femi-metal, and its giving co- 
Your and hardnefs to tin and jead. 

SEC T.. CCAAViL 

3. Zink, Speltre, Zincum. 
& 

b. 

¢ 

d. 

Its cqlour comes neareft to that of lead, 
but it does not fo eafily tarnifh. 
It fhews a texture, when it is broken, as 
if it were compounded of flat pyramids. 
Its fpecific gravity to water is, as 6,900 or 
FOO :: 1000. 
It melts in the fire before it has acquired 
a glowing heat; but when it has gained 
that degree of heat, it burns with 2 fame 
of a changeable colour, between blue and 
yellow; and if in an open fire, the calx 
rifes in form of foft white flowers; but if 
in a covered veffel, with the addition of 
fome inflammable, it is diftilled in a me- 
tallic form; in which operation, however, 
part of it 1s fometimes found vitrified. 

. It unites with all the metals, except bif- 
muth, and makes t®em volatile. It is 
however not eafy to unite it with tron with- 
out the addition of julphur. It has the 
ftrongeft attraction to gold and copper, 
and this laft metal acquires a yellow colour 
by it; which has occafioned many experi- 

: 7 | mente 



MINERALOGY. 215 

ments to be made to produce new metallic 
compofitions. 

f. Ic is diffolved by all the acids; of thefe the 
vitriolic acid has the ftrongeft attraction to 
it, yet it does not diffolve it, if it is not 
previoufly diluted with much water. The 
abundance of phlogifton in this femi-metal 
is perhaps the reafon of its {trong attrac- 
tion to the vitriolic acid. 

g- Quickfilver amalgamates eafier with zink 
than with copper, by which means it 1s 
feparated from compofitions made with 
copper. 

b. It feems to become electrical by friction, 
and then its imaller particles are attracted 
by the loadftone; which effects are not 
yet perfectly invettigated ; but they may 
excite philofophers to make farther expe- 
riments, in order to difcover whether the 
electrical power ihews. itfelf in the metals, 
by being attracted by the loadftone, or 
whether the magnetic power can be exerted 
on other metals than iron. 

SECT. CCXXVIII. 

Zink is found, 
A, Abe form of calx, Zincum caleiforme water 

. Pure, Minera zinci caleiformis pura, 
a. nga Indurata. 

. Solid. 
2. Criftallifed. 

This is of a whitifh grey colour, 
and its external appearance is like that 
of a lead fpar; it cannot be defcribed, 
but is eafily known by an experienced 
eye. It looks very like an artificial 

P 4 glafs 
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glafs of zink, and is found among 
, other calamines at Namur, and in 
Eneland. 

2. Mixed, "Minera inci calciformis impura. 
a. With a martial ochre, Ochra i ive calx 

zinci martialis. 
r. Half indurated, Ochra zinci indurata. 

Calamine, Lapis calaminaris, 
a. Whitith yellow, from Tarnovitz, in 

Silefia, England, and Aix-la-Cha- 
pelle. 

é, Reddith brown, Pinca and Namur. | 
This feems to be a mouldered or 

weathered blende. 
g. With a martial clay or bole, from Holl- 

berget in Norberke, in W pltgnpaiene 
Sect. Ixxxvi. d. 3 

e. With a lead ochre and iron, England. 

SEC Ts CORMIK, 

2. Mineralifed zink, Zincum mineralifatum. 
x. With fulphurated iron, Zincum ferro ful- 
phurato mineralifatum. Blende, Mocklead, 
Black jack, Mock ore, P/eudogalena and 
Blendé of the Germans. 
a. Mineralifed zink in a metallic form, 

Lincum forma metallica fulphuratum. Zink 
ore. 

This is of a metallic blueifh grey 
colour, neither perfectly clear as a pot- 
ter’s ore, nor fo dark as the Swedifh iron 

a ores. 
eiiligln- (11s, hlaee tine cubical. or fcaly texture, 
Pere from China, Kongfberg, and Jarls- 
WEG hed in Norway. na 

2. Steel- 



MINERALOGY. 217. 

2. Steel-grained, from Bowallen and 
Skienfhyttan, in the parifh of Tuna, 
in Dalarne. 

S:E.C T.. | CGR, 

b, In form of calx, Zincum calciforme cum — 
ferro fulphuratum. Blende. Mocklead, 
Sterile nigrum.  Pfeudogalena. ‘This is 
found, 
1. With coarfe {cales, | 

a. Yellow, femi-tranfparent, from 
Scharffenberg in Miinia, Schem- 
nitz and Kongfberg. 

6. Greenifh, from Kongfberg. 
c. Black, Pechblende or Pitch Blende 

of the Germans, from Salberg and 
Falun in Sweden, and from Saxony. 

d. Blackifh brown, from Storfallf{ber- 
et in Tuna in Dalarne. 

2; With fine fcales, 
a. White, from Silfberget in the pa- 

rifh of Rettwik in Dalarne. 
b, Whitifh yellow, from Rettwik. 
c. Reddifh brown, from Salberg, Silf- 

verberget, and Hellefors in Weft- 
manland, 

3. Fine and fparkling; at Goflar called 
Braun Bleyertz. 
a. Dark Brown, from the Rammels- 

berg in the Hartz, and Salberg in 
WV eftmanland *. | 

SE O-T. 

* The zink, in thefe laft kinds of blendes, is as it were in 
form of acalx or glafs, fo that they are often tranfparent: 
On the contrary, in the zink ore, (Seét. ccxxix. a.) it feems 
‘tather to be in a metallic form, or like moft other metals, mi- 

neralifed 
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SECT. CCXXXI. 

OsBsERVATIONS on ZInk. 

It does not feem juft to conclude from old coins 
and other antiquities, that it is evidently proved 
that the making of brafs was known in the moft 

-antient times, and that it was their 4s Corjnthia- 

neralifed with fulphur. The -fulphur, neverthelefs, exifts in 
the d'fferent kinds of blende, equally as in the zink ore; and 
this remarkable difference in their appearance muft be account- 
ed for from another principle than the quantity of the zink 
which they contain ;. becaufe the yellow and white blendes are 
eften found richer than the zink ores, but the zink ores are how- 
ever more eafy to melt, and confequently more profitable. Per- 
haps it is becaufe the blende does not contain a fufficient quan- 
tity of the phlogifion of the fulphur, to prevent the calcina- 

- tion of the zink. 
It is no matter whether a calcined blende is called calamine 

or not, provided it has fuch properties that it may be employ- 
ed to the fame purpofes. and with the fame advantage as that 
calamine which nature has freed from its fulphur by its wea- 
thering or decaying. . This may be done with fome kinds of 
blende, and Mr. Yon Swab has given evident and excellent 
proofs of itin Sweden; infomuch that it would demonftrate 
a want of experience to infiit that fulphur cannot be expelled 
by calcination, without deftroying the zink itfelf, and that 
flowers of zink may be produced from z nk ores in a calcining 
heat, without addition of any phiogifton, 

Mr. Jufti however avers, that he has found an ore of this 
quality, which in his Mineralogy he calls Zixk/pat ; but there 
rs great reafon to doubt if it really contains any zink, until it 
#3 proved whether the author added any phlogifton during the 
calcination, or reduced the zink out of it ; becaufe, although the 
flowers of zink may not always be perfectly well calcined, yet 
there is no inftance of a natural zink ore being difcovered, 
which by ipfelf yields thofe flowers during the calcination : And 

- it requires, befides, a ftrong heat to produce thefe fowers from 
a.perfeé calx or glafs of this femt-metal, either natural or ar- 

tificial, though mixed with a phlogifton ; for it could not have 
been a native zink, fince it refembled.a fpar, and {uch a one 
very likely ig not to be found in natyre, . 

Cum 

- 
2, “n 
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cum which contained copper and zink: But, how- 
ever, it is not long fince this femi-metal was difco- 
vered to lie concealed in calamine, and that cala- 
mine was its particular ore, and alfo a body of dif- 
tinct qualities, prepared by nature, equal to thar 
which is got tolerably pure at the furnaces of 
Gofllar, or that is imported from China, under | 
the name of Tutanague, Mr. Brandt removed a 
great many doubts about the origin of zink, and the 
metallic earth of the calamine, by having, in the 
year 1734, a favourable opportunity of examining 
the calamines, and different kinds of blendes, from 
Rettwik in the province of Dalarne. He then 
proved, in his hiftory of the femi-metals, that 
blendes and calamines are ores of zink, and that 
the clear alum-like vitriol, called Galitzenftein by 
the Germans, (Sect. cxxil,) was its vitriol. Soon 
after, the blueifh grey zink ore was difcovered 
by Mr. Von Swab at Bowallen, who in the year 
1738 prepared calamine trom it, and erected a work 
for diftilling zink at large from it, at Wefterwiken 
in Dalarne; which manufaéture, however, after- 
wards was laid afide for other intervening bufinefs, 
Thus thefe firft difcoverers might perhaps have 
given Meffieurs Pott and Margraff the opportu- 
n:ty to write the hiftory of zink, then more 
known to the world; the former in his Treatife 
De Pfeudogalena, in the year 1741; and the lat- 
ter in the Memoirs of the Academy of Berlin; - 
though this notice is by no means intended to’ 
prejudice thefe ingenious gentlemen of the ho- 
nour they merit, to have of themfelves had the 
fame opinion, and purpofed the fame experi- 
ments. 

The zink ore from Reamelfberg in the Hartz, 
is, like moft of the lead and copper ores from the 
fame mines, of a very fine-grained texture; and 

If 
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it 1s likewife fo often equally mixed with the faid 
copper and lead ores, as not to be eafily perceived, 
#f one is not previoufly acquainted with them. It 
feems, neverthelefs, reafonable, that a true mine- 
ralift ought rather to fufpect the ore called: Braun 
bleyertz (Sect. ccxxx.) to be a zink ore, than’ to 
fuppofe this femi-metal to be a product of lead, 
copper, and iron. 

S BAC seCX a. 

4. Antimony, Antimonium. Stibium. This femi- 
metal is 
a. 

St fe 

 confifts of fhining planes, of greater length 

Of a white colour almoft like filver, 
Brittle; and in regard to its texture, it 

than breadth. 

. Inthe fire it is volatile, and volatilifes part of 
the other metals along with it, except gold 
and platina. It may, however, in a mode- 
rate fire be calcined into a light grey calx, 
which is pretty refractory in 1 the fire, but 
melts at laft to a glafs of a reddifh brown 
colour. | 

d. It diffolves in fpirit of fea-falt and aqua 
regia, but is only corroded by the fpirit of 
nitre into a white calx; it 1s precipitated 
out of the aqua regia by water. 

. It has an emetic quality when its calx, 
elafs, or metal, is diffolved in an acid, 
except when in the {pirit of nitre, which 
has not this effect. 
[t amalgamates with quickfilver, if the re- 
eulus, when fufed, is put to it; but the 
quickfilver ought for this. purpofe to be 
covered with warm water ;. lt amalgamieis 

~ with 
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with it likewife, if the regulus of anti- 
mony be previoufly melted with an addi- 
tion of lime. 

ShC.To COMedIr: 

Antimony is found in the earth. 
A, Native, Antimonium nativum, five, Regulus 

Antimonit nativus. 
This is of a filver colour, and its texture 

is compofed of pretty large fhining planes. 
This kind was found in Carls Ort, in the 

mine of Salberg, about the end of the laft 
century ; and ipecimens thereof have been 
preferved in colleétions under the name of an 
arfenical pyrites, until the mine-mafter Mr. 
Von Swab difcovered its’ real nature, in a 
treatife he communicated to the Royal Aca- 
demy of Sciences at Stockholm, in the year 
4748.. Among other remarkable obferva- 
tions in this treatife, it is faid, firft, That 
this native antimony eafily amalgamated with 
quickfilver,; doubtlefs, becaufe it was im- 
bedded in a limeftone; fince, according to 
Mr. Pott’s experiments, an artificial regulus 
of antimony may, by means of lime, be dif 
pofed to an amalgamation: Secondly, That 
when brought in form of a calx, it fhot into 
criftals during the cooling *. 

* Since native antimony, or, as it is commonly called, re- 
gulus of antimony. was never before deicribed, the poflibility 
of its exiftence has been denied ; and when this here men- 
tioned was difcovered, fomebody publifhed fome doubts of 
the truth of the whole affair, upon no better foundation than 
that the fpecimens were very {mall for making experiments, 
and that it was uncertain if ev-r mineralifed antimony had 
been found in the mine of Salberg: but thofe reafons are not 
fufficient to refute experiments, becaufe men of expewence 

are 
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SECT. CCXXXIV. 

B. Mineralifed Antimony, Antimoniun minerals ° 
fatun. ‘ 
1. With fulphur, Axtimonium fulphure minera- 

Lifatum. Antimonium proprié fic dittum. 
This is commonly of a radiated texture, 

compoied of long wedge-like flakes or 
pilates, it is nearly of a lead colour, and 
rough to the touch. 
a. Of coarfe fibres. 
6, Of {mall fibres. 
c. Steel-grained, from Saxony and Hun: 

gary. | 
d. Criftallifed, from Hungary. 

1. Of a prifmatical, or of a pointed 
pyramidal figure, in which laft cir- 
cumftance the points are concentrical. 

I have feen a fpecimen of this, in 
which the criftals were covered with 
very minute criftals of quartz, except 
at the extremities, where there was 
always a little hole: This fpecimen 
was given for a flos ferri {par. 

are always able to make tra< experiments on fmall pieces of 
native metals, nor is there any neceflity that minetalifed metals 
fhould always be found along with the native ores of the fame 
Species ; but this really happens with this antimony in the mine 
of Salberg. We ought to be contented with conclufions 
drawn from experiments, until the faliacioufnefs of fuch ex- 
periments is demonftrated : And it were to be wifhed, that all 
pretended di‘coveries were fupported by experiments, and an~ 
enumeration of ihe phenomena which happen in them; we 
fhould then not contradi& things, which perhaps may be true, 
though, for want of this precaution, they feem fcarce credi- 
ble; as, for inflance, the native tin, lead, and iron, the zink 
{par, and an unknown {em:-metal in the mica. ! 

SECT. 
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SECT. CCXXXV. 

2. With fulphur and arfenic, Antimonium ane 

ripigmento mineralifatum. Red antimony 
ore, Antimonium folare, 

This is of a red colour, and has the 
fame texture with the preceding, though 
its fibres are not fo coarle. 
a. With {mall fibres. 
6, With abrupt broken fibres, from‘Braunf- 

dorff in Saxony, and from Hungary. 
All antimonial ores are fomewhat ar- 

fenical, but this is more fo than the pre-e 
ceding kinds. 

S CE. COX XXXVI. 

C. With fulphurated filver. Plumofe filver ore. 
Sect. clxxiii. | 

D. With fulphurated filver, copper and arfenic. 
Sect. clxxiv. 

E. With fulphurated lead. Sect. exc. 
¥ 
, 

SECT. CCXXXVIL. 

OBSERVATIONS On ANTIMONY. 

By the name of Antimony is commonly under- 
ftood the crude antimony, (which is compounded 
of the metallic part and fulphur) as it is melted 
out of the ore (Sect. ccxxxiv.); and by the name 
of Regulus, the pure femi-metal; although this 
laft begins now to be better diftinguifhed from the 
other metals. . 

The aichemifts have very much employed anti- 
mony in their experiments ; fome of them chiefly 

on 
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on account that it is found in the Hungarian gold 
mines: Yet ftill we know no more of the confti- 
tuent parts of this femi-metal than the others, 
notwithftandine all that has been wrote cn the 
fubjeét. Some fay that its earth is not vitrifiable, 
becaufe it is volatile, which is perfectly contrary 
to experience: And if volatility is the characterif- 
tic of a mercurial earth, the pipe clay from Co- 
logne ought to be of the fame nature. Perhaps it 
is better to fay that the calx of antimony is vola- 
tile, and is incapable of being reduced into a me- 
tallic ftate with phlogifton alone, but may be melt- 
ed into elafs; and fuch is its nature, though we 
‘do not know the reafon of it. | 

SECT. CCXXXVIII. 

5. Arfenic, Arfenicum. This is 
a. In its metallic form nearly of the fame 

colour as lead, but brittle, and changes 
fooner its fhining colour in the air, firft to 
yellow, and afterwards to black. 

6. It appears laminated in its fractures; or 
where broken. 

¢. Is very volatile in the fire, burns with a 
{mall fame, and gives a very difagreeable 
fmell, like garlickk. : 

d. It is, by reafon of its volatility, very diffi- 
cult to be reduced, unlefs it is mixed with 
other metals: However, a regulus may 
be got from the white arfenic, if it 1s 
quickly melted with equal parts of pot- 
afhes and foap; but this regulus contarns 
generally fome cobalt, moft of the white 
arfenic being produced from the cobalt 
ores during their calcination. The white 
arfenic, mixed with a phlogifton, fublimes 

like- 
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dikewife into o€toédral criftals of a metallic 
appearance, whofe fpecific gravity is 8,308. 
The calx of arfenic, which always, on ac- 
count of its volatility, muft be got as a 
fublimation, is white, and eafily melts to 
a glafs, whofe fpecific gravity is 5,000. 
W hen fulphur is blended in this calx, it be- 
comes ofa yellow, orange, or red colour; 

'and according to the degrees of colour is 

> 

called Orpiment or yellow arfenic, Sanda- 
rach, Realgar or red arfenic, and alfo Ru- 
binus Ar fenici. 
This calx and glafs are ail iale: in water, 

_and in all liquids; though not in all with 

~ 

Z 

the fame facility. In this circumftance ar- 
fenic refembles the falts, for which reafon 
it alfo might be ranked in that clafs. Seét. 
CXix, 
The regulus of arfenic diffolves in fpirit of 

nitre; but as itis very difficult to have it 
perfeétly free from other metals, it is yet 
very little examined in various menftrua. 
It is poifonous, efpecially in form of 4 
Rare calx or giafs: But probably it is lefs 
dangerous when mixed with fulphur, fince 
it is proved by experience, that the men at 
mineral works are not fo much affected by 
the {moak of this mixture, as by the fmoak 
of lead; and that fome certain nations 
make ufe of the red arfenic in fmall dofes 
as a medicine, 
It unites with all metals, and is likewife 
much ufed by nature itfelf to diffolve, or, 
as we term it, to mineralifé the metals, to 
whicn its volatility, and pie bih ity in 

- water, mui greatly contribute. It is likes 
? s} on Pe bP ee or _— mel t . 

wile IMGitc Bent ss v mixed VV ital falphit cbs s 

Q. ae 
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&. It abforbs or expels the phlogifton, which 
has coloured glaffes, if mixed with them 
in the fire. 

SEC Fi. COXRRE: 

Arfenic 1s found, 
1. Native, Arfenicum nativum ; called Seberben: 

cobolt and Fliegenftein by the Germans, 
It is of a lead colour when frefh broken, 

and may be cut with a knife, like black lead, 
but foon blackens in the air. It burns witha 
{mall flame, and goes off in {moak. 
A, Solid and teftaceous, Arfenicum nativum 

particulis impalpabilibus teftaceum. Scherben- 
cobolt. 

‘This is found in the mines of Saxony, 
the Hartz, and Hungary. 

B. Scaly, Particulis micaceis, from Winorn at 
Kongtberg in Norway. 

€. Friable and porous, Friabdile et porofum. 
Fliegenftein. 
y. With fhininge fiffures, Fiffuris nitentibus, 

from Annaberg i in Saxony. 
This is by ‘fome called Spigel Cobalt, 

(Minera cobalti fpecularis) according to 
their notions of the affinity of thefe me- 
tals to one another.. However, there al- 
ways remains after the volatilifation of 
the Scherbencobolt, fome calx, either of 
cobalt or bifmuth, and fome filver, 
though in tooimall a penny Y to deferve 
any notice. 

SECT... CCX. 

2. In form of a calx, Arfenicum calciforme. 
A. Pure, or free from heterogeneous fub- 

fkances, Calx arfenici native pura. 
1. Loofe 
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+. Loofe or powdry. This fort is found at 

Giefshubel in Saxony, but is collected 
in a much purer ftate on the fides of the 
rock in fome mines. . 

2. Indurated or hardened. This is uth 
in form of white femi-tranfparent criftals, 
in {mall cavities within the Scherbenco- 
bolt; at Andreafberg in the Hartz, and 
in Saxony, but is very fcarce: 

SECT. CCXLL 

B. Mized with fulphur, Calx arjenici fulphure 
sag 

. Hardened. 
a. Yellow. Orpiment, Auripigmentum, 

from Hungary. 
b. Red. Native Realgar or Sandarach, 

from Hungary, Andreafberg in the 
Fiartz, Saxony, and Rotendal! in gene 
dalen in Sweden * 

SE CT. -CcxkLil. 

C. Mixed with the calx of tin, in the tins 
grains. Sect. clxxxi. 

D. With fulphur and filver, in the Rothgul. 
sie or red filver ore. Se&. clxx, 

. With calx of lead, in the ate ak 
ens . CIXXXVL 
F. With calx'o f cobalt, in the eMorefcence of 

cobalt. Sect. elena 

* The orpiment may pérhaps be found naturally in loo@ 
féaly powder, as it isfometimes met within the fhops’; How- 
ever, | have only fezn the bardened fort in collections. 

Q_2 SECT. 

/ 
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or, C Tf. ‘COAL 

3. Mineralifed arfenic, Ar/fenicum mineralifatum. 
4, With fulphur and iron, Ar/enicum ferro 

fulpburato mineralifatum. Arfenical pyrites. 
or marcafite * 

This ane produces red arfenic, when 
calcined, and is found in great quantities 
inthe mines of Lofas in the province of 
Dalarne: It is of a deeper colour than the 
following. 

B. With iron only, Arfenicum metalliforme 
ferro mixium. Mifspickel. This differs with 
fhe to its particles, being 

. Steel-grained ; 
2, Coarle-grained, from Wefterfilfverber- 

2. “Cr ftallifed. : 
a. In an octeédral figure. This is the 

moft common kind. 
-. Prifmatical, from the mines of Sal- 

berg, Wefterfilfverberget, and. Helle- 
fors in Weftmanland, and in many 
places of foreign countries +. 

Se Cu eC or vie 

€. With cobalt, almoft in all cobalt ores. 
Sect. ccex]vii. , 

D. With filver. Seét. clxxi. clxxi. 
E. With copper.” Sect, exei. 
Ff, With antimony. Sect. ccxxxv. 

_™* Thefe kinds in Cornwall are called Silvery or White 
Mundics, and Plate Mundics. D.C: 

+ ‘Fhe fulphureous marcafite is added to this kind, when red 
arfenic is to be made; but in Sweden it is fcarcer than the 
fulphurecus. arfenical pyrites,. 

5 Be 
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SECT. CCXLV.- 

OBSERVATIONS On ARSENIC. 

Such ores as confift of arfenic united folely with 
gron, or with iron and fulphur, cannot be employ- 
ed to any other fe than to the preparation of ar- 
fenical products; for which reafon they ought to 
be ranged among the arfenic ores? Some have 
indeed denied this difference between the arfenical 
pyrite ; but itis however necefiary to make fome 
difference, with refpecét to the prefence or abfence 
of fulphur, although the greate{t quantity of arfe- 
nic is got from the calcination of the cobalt ores, 
and that the true arfenical pyrite do not deferve to 
be feparately employed. 

Although it is difficult to reduce the arfenic by 
way of precipitation, one cannot for that reafon 
deny it to be ofa metallic nature; for the fame 
way of reafoning might have been uted again{t the 
zink in the: calamine, before the method to extraé& 
that femi-metal in its metallic ftate, now known, 
was difcovered: But thofe who know that metals 
only can be mixed with metals, fo as to preferve 
the folidity and forme -ductuity in the compound, 
and who at the fame time are ignorant of any me- 
tallic earth, which cannot be reduced to its me- 
tallic ftate again, could never entertain fuch 
notions. 

It is indeed true, that fulphur, in regard to the 
brittlenefs which it produces in metals, is cf no 
worle effect than arfenic, but this laft may by it- 
felf, and mixed only with a pure phlogitton, be 
fublimed into a metallicform, which is more - plain- 
ly feen in the Scherbencobolt (Seét. ccxxxix.). I 
eafily perceive that it may be objected by thofe, 

Q 3 whe 
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who deny arfenic to be a femi-metal, that it may 
as well be a falt of a peculiar nature; as, for in- 
ftance, the vitriolic acid; and that it may, like ful- 
phur, diffolve the metals in form of a kind of re- 
culus ; and farther, that its affuming a metallic 
appearance, when it is united with an inflamma- 
ble fubfance, 1s of no confequence, fince there 
are fith and infects who have a fhining metallic co- 
lour: But all this does not defenve an an{wer, 
fince it has been already agreed, that fyftems mutt 
not be too a feverely F tneiee 

Se c'n. CCXLVI. 

©. Cobalt, Cobaltum. 
This femi-metal is, 
a. Of a whitith grey colour, nearly as fine 

tempered fteel. 
%. Is hard and brittle, and of a fine grained 

texture 5 hence it ts s af a-dufky, or not fhin- 
ing appearance, 

. Its {pecific gravity to water is 6000: : 1000, 
itis fixtin the fire, and becomes black by 
calcination; it then gives to glaffes a blue 
colour, inclining a little to violet, which 
veins of all others, is the moft fixed in 
fire, 

¢. The concentrated oil of vitriol, aqua fortis, 
and-aqua regia, diffolve it; and the folu- 
tions become red, The cobalt calx is like- 
“wite diffolved by the fame menf{trua, and 
alfo by the volatile alcali, and the {pirit of 
jea-falt. 

J; When united with the calx of arfenic in a 
flow fnot a brifk) calcining heat, it aflumes 
ared colour: Thefame colour is naturally 
produced by way of eflorefcence, a 18 

"eae then 

=o 
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then called the bloom or flowers of cobalt. 
When cobalt and arfenic are melted toge- 
ther in an open fire, they produce a blue 
flame. 

g. It does not amalgamate with quickfilver by 
any means hitherto known, 

b. Nor does it mix with bifmuth, when melted 
with it, without addition of fome mediuin 
to promote their union. 

5 BAsAta GCE LVIT. 

The cobalt is moft commonly found in the 
earth mixed with iron. 

A. In-form of a calx, Cobaltum calciforme. 
1. With iron without arfenic, Martiale ab/que 

ar fenico. | 
a. Loofe or friable, Minera cobalti calct- 

formis pulverulenta, Cobalt ochre, Ochra 
cobalti nigra,. It is black, and like the 
artificial zafire. 

b. Indurated, Minera cobalti calciformis in- 
durata. Minera cobalti vitrea, the fcblac- 
ken or flag cobalt. 

This is likewife of a black coleur, but 
of a glaffy texture, and feems to have - 
loft that fubftance which mineralifed it, 
by being decayed or weathered. Its | 
often confounded with the Scherbenco- 
bolt, for it is feldom quite free from ar- 
fenic ; ; and there may perhaps exift a pro- 
greffive feries from the Schlacken kind to 
the Scherbencoboit kind. 

gotta § ECT. 
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wi Cs, COX LVI. 

2. With the calx of arfenic, Minera cobalti 
calciformis calce arfenici mixta. Cobalt-blut. 
Ochra cobalti rubra, Bloom, Flowers, or Ef- 
florefcence of cobalt.’ Peg 
a. Loofe or friable, Ochra cobalti_ pulverus 

lenta. ‘This is often found of a red co- 
Jour like other earths, fpread very thin 
on the cobalt ores, and is, when of a 
pale colour, erroneoufly called Flowers 
of Bifmuth, 

&. Indurated, Ochra cobalti rubra indurata, 
Hardened Flowers of Cobalt. 

This is commonly criftallifed in form 
of deep red femi-tranfparent rays or ra- 
diations: It is found at Schneeberg in 
Saxony *, | 

SEC 1. COR a 

B. Mineralifed, Cobaltum mineralifatum. 

* A white cobalt-earth, or ochre, is faid to have been | 

. With arfenic and iron in a metallic form, 
Cobaltum ferro &F arfenico metalliformis mi- 
neralifatum , vulgo Cobaltum didium. 

This is of a dim colour when broken, 
and not unlike fteel. It is found 
a. Steel-grained, from Loos in the parifh 

of Farila, in the province of Helfinge- 
land, and at Schneeberg in Saxony. 

b. Fine-grained, from Loos, 

found, It has been feen and examined by a celebrated minera- 
lift, who has found it in every refpect, except the colour, to 
refemble the cobalt flowers; and it is very poffible, that — 
thofe cobalt flowers might in length of time have loft their 
red colour, and become white. 

¢. Coarfes ee 
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ec. Coarfe-grained. 
d. Criftallifed. 

1. In a dendritical or arborefcent form, 
from Schneeberg. 

2. Polyédral, with fhining furfaces ; the 
Glanzkobolt of the Germans, Gow 
Schneeberg. 

3. In radiated nodules, from Kongiberg 
in Norway. 

SECT Cel 

2. With fulphurated iron, Cobaltum ferro 
Sulphurato minerahfatum. 

This is\of aJighter colourthan the pre- — 
ceding, nearly hke to tin or filver. It is 

_ found 
a. Criftallifed. 

1. In a polygonal form. 
a. Of a flagey texture. 
6. Coarfe-grained.- _ 

This kind is fia in Baftnas- 
grufva at Riddarfhyttan in Weft- 
manland, and difcovers not the ~ 
leaft mark of arfenic. The coarfe- 
grained becomes flimy in the fire, 
and fticks to the itirring hook dur- 
ing the calcination, in the fame 
manner as many regules do; and 
is a kind of regule prepared by 
nature. 

That fort of a flagey texture is 
very martial, and is defcribed by 
the mine-mafter Mr. Brandt, in the 
Ads of the Swedifh Academy of 
Sciences for the year 1746. Both 
thefe give a beautiful colour. 

. SECT, 

f 
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SECT. “CCLI 

3. With fulphur, arfenic, and iron, Cobaltum 
» kuti, ferro fulplourata et arfenicato minera- 
hifatum. 

This refembles the arfenicated cobalt ore, 
» being only rather of a whiter or lighter 
colour. Jt is found.» - 
a. Coarfe-grained, 
b. Criftallited. 

1. In a polygonal figure, with oes 
- . furfaces, or Glanzkobolt. . 

It occurs at Tunaberg in the pro- 
vince of Sodermanland, partly of a 
white or light colour, and partly of a 
fomewhat reddifh yellow. 

Sh A ORG WMG & OLAS 

4. With fulphurated and arfenicated nickel 
and iron; fee Kupfernickel, Sect. cclvi. 

SECT. CCLIIL 

OBSERVATIONS On COBALT. 

Since the elafs of cobalt, which has been entirely 
freed from all arfenic in the calcination, and from 
the iron and the other metals by fcorification, 
as when it is prepared from criftallifed cobalt 
flowers, may by addition of phlogifton. be melted 
to a true cobalt regulus, which differs in its quali- 
ties from all other “metals ; there can be no reafon 
for denying the cobalt a place among the femi-me- 
fals, as many authors even at this time do, not- 

withftanding 
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withftanding the, feveral; reafons given,» which 
might induce them to examine nearer. into the 
fubject. . 7 | he! yal 

it was the mine-mafter Mr. Brandt ‘who. firft 
difcoyered this femi-metal, and defcribed it in the 
abovementioned Hiftory of Semi-metals, in the 
A&a Upfalienfia for, the year.1735. in Ba oc 

The brittlenefs of the cobalt regulus.is.no proof 
againit its being a femi-metal, that property being 
the bafis on which the diftin¢étion between the 
femi-metals and metals is founded. . The earth of 
cobalt is fixed and vitrifiable in the fire, as well'as” 
that of copper and iron; and the colour of its 
glafs being fo immutable in.the fire; proves it to 
be a particular fubftance, diftinét from other earths 
and metallic calces, The experiment of making 
a cobalt glafs from iron or fteel and arfenic, will 
certainly never fucceed, unlefs the. arfenic, em- 
ployed for that purpofe, has been made from a 
cobalt ore; but if the origin of the colour fhould 
be afcribed to an irreducible metallic earth, 
there is no occafion for this experiment, becaufe 
a cobalt regulus may be prepared-fo as to be free 
both from arfenic and iron, the prefence of this 
laft metal being eafily difcovered by the loadftone. 
It is therefore now unneceflary and :idiculous to 
continue the old definitions of the cobalt, in 
which the Speife, which partly is a cobalt regulus, 
and partly a compound, confifting of nickel, co- 
balt, and bifmuth, united with fulphur and arfenic, 
is either confounded with the femi-metal itfelf, or 
quoted as a proof, that a cobalt regulus cannot 
exift in any other manner than as a dead earth in- 
volved in heterogeneous fubftances; which is the 
fame as to conclude, that no pure copper can be 
produced from the copper regules or fufzons, called 
Trottften or Spurjten, 

Thefe 
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Thefe falfe notions have, however, induced 4 
new author to defcribe the cobalt as a mixture of 
iron, copper, lead, bifmuth, and arfenic; but he 
has not at the fame time publithed any experiments 
which might ferve to confirm his opinion; amongft 
which, with great reafon, fuch experiments are ex- 
petted as imitate nature in this compofition, which 
is pretended to confift of fo many different things. 
{t might then have been calculated, if it would 
be profitable to eftablith manufactures for making 
cobalt-glafs, or zaffre, in any part of the world, 
where the above- mentioned ingredients can be 
had. 
The word Cobalt i in Germany, and Asia at 

. the mineral works in Saxony, is applied to’ the 
damps, the arfenic, its vapours, and their effects 
on man; which has induced the vulgar alfo to 
apply it to fome pretended evil fpirit, which. is 
faid to dwell in the mines: But time will abolifh 
thefe juperftitions, which have their origin from 
ignorance. 

PORE TS “COLA. 

7, Nickel, Niccolum. 
This is the lateft difcovered femi-metal. 

It was firtt defcribed by its difcoverer Mr. 
Cronftedt in the Acts of the Royal Academy 
of Sciences at Stockholm, for the years 1751 
and 1754, where it is faid to have the follow- 
ing qualities: That 

. It is ofa white colour, which however 1 in= 
“clines fomewhat to red. 

2. Of a folid texture, and fhining in its 
fractures. 

4. Its fpecific gravity to water is as 8,500 
$2 1000. 

4. It 
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4. It is pretty fixt in the fire; but together 

with the fulphur and arfenic, with which 
its ore abounds, it is fo far volatile, as to 
rife in form of hairs and branches, if in 
the calcination it is left without being 
ftirred. 

gs. It calcines to a green calx: 
6. This calx is not very fufible, but however 

tinges glafs of a tranfparent reddifh brown, 
or jacinth colour. 

7. It diffolves in aqua fortis, aqua regia, and 
the fpirit of fea-falt, but more difficultly in 
the vitriolic acid, tinging all thefe folutions 
of a deep green colour. . Its vitriol is of 
the fame colour; but the colcothar of this 
vitriol, as well as the precipitates from the 
folutions, become by calcination of a light 
green colour. 

8. Thefe precipitates are diffolved by the 
fpirit of fal ammoniac, and the folution has 
a blue colour; but being evaporated, and 
the fediment reduced, there is no copper, 
but a nickel regulus is produced. 

g. It has a firong aitraction to fulphur; fo 
that when its calx is mixed with it, and 
puts on a feorifying teft under the muffel, 
it forms with the fulphuraregule: This re- 
gule refembles the yellow fteel-grained 
copper-ores, and 1s hard and fhining on 
its convex furface. . 

10. It unites with all the metals, except 
quickfilver and filver. When the nickel 
regulus is melted with the latter, it only 
adheres clofe to it, both the metals lying 
fcar one another on the fame plane; but 
they are eafily feparated with a hammer. 
Cobalt has the ftrongeft attraction to nickel, 

after - 
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after that to iron, and then to arfenic; The . 
two former cannot be feparated from one 
another but by their fcortfication, which is 
eafily done, fince . 

11. This femi-metal retains its phlogifton a 
long time in the fire, and its calx is re- 
duced by the help of a very {mall portion 
of inflammable matter: It requires, how- 
ever, a red heat before it can be brought 

into fufion, and melts a little fooner, or 
aimoft as foon as copper or gold, confe- 
quently fooner than iron. 

SH Or.! Ceny: 

The nickel is found. 
‘A. In form of a calx, Niccolum calciforme. Nickel 

ochre, Ochra niccoli. 
“x. Mixed with the calx of iron, Ochra@ niccoli 

martialis. 
This is green, and is found in form of 

flowers on Kupfernickel. In Normarken 
in the province of Wermeland, this ochre 
was found without any vifible nickel mixed 
in the clay, which contained a great quan- 
tity of native filver. Seét. clxviii. 

SEO TP CCR. 

B. Mineralifed nickel, Niccolam ‘mineralifatuin. 
1. With fulphurated and arfenicated tron and 

cobalt, Niccolum ferro ( cobalto arfenicatis 
et fulphuratis mineralifacum. Cuprum nicolai 
feu niccoli. Kupfernickel. 

This is of a reddifh yellow colour, and 
is found 
a, Of a flagey texture, in Saxony. _ 

| b. Fine- 
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b, Fine-grained, and 
¢. Scaly, in Loos cobalt mines in the pro- 

vince of Helfingeland; at which place it 
is of a lighter colour than the foreign 
ones. Thefe two are often from their 
colour confounded with the liver-colour- 
ed marcafite. Sect. cli 

St 1, Ce It. 

2, With the acid of vitriol, Niccolum acide 
vitriolt mineralifatum. 
This is of a beautiful green colour, and 

may be extracted out of the nickel ochre, 
(Sect. cclv.) or efflorefcence of the Kupg 
fernickel. 

S ECS. Coy vie 

OssERVATIONS on NIcKEL, 

The cobalt, bifmuth, and nickel, are commonly 
found together in the fame mines, by which it 
-happens, that, when the firft, as the moft ufeful 
of them all, is to be made into glafs, the adhe- 
rent nickel, according to its nature, unites with 
the fulphur and arfenic, of which fome portion 
remains after the calcination; and makes with 
them aregule. When thefe minerals (the fulphur 
and arfenic) are in greater quantity than is wanted 
for the nickel, they likewite reduce fome part of 
the calces of the cobalt and bifmuth; and-in 
this cafe the nickel, as a medium, uniting the 
ether two, otherwife not mifcible femi- metals, ine 
corporates them into the fame regule. From 
hence arifes a difference in the contents of diffe- 
fent regules, and<ronrthis difference people, who 

have 
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have not fufficient experience, form to themfelves 
falfe notions of the whole compound, and of each 
part contained in it: For which reafon/they chute 
rather to retain that definition of the Kupfernickel 
which has received its fanction from the earlieft 
authors, than to admit the conclufion to which 
Mr Cronftedt’s experiments feem to lead. 

For my own part, I have found myfelf obliged to 
follow the opinion of the latter, partly becaufe I 
am tired with thofe commen epithets given to un- 
known bodies ; fuch as; wild, refractory, rapacious, 
arfenical, irreducible, metallic earth, &c. 8c. which 
regard the effect alone and not its caufe; and part- 
ly ‘becaufe I have not, befides the nickel, found 
any metal or metallic compofition, which 

1. Becomes green when calcined. 
2. Yields a vitriol, whofe colcothar alfo be- 

comes green in the fire. 
3. So eafily unites with fulphur, and forms 

with ita regule of fuch a peculiar nature, as the 
nickel does in this circumftance ; and that 

4. Does not unite with filver, but only adheres 
or ftieks clofe to it, wasn they have been melted 
‘together, 

__ The nickel not bane yet been found free from 
cobalt and iron, is the reafon why it was not dif 
covered. This was the cafe alfo with the cobalt. 
Platina del pinto perhaps, in the fame manner, might 
for a long time have been mixed in the gold, at 
certain places, where it is faid to be naturally paler 
than any where elfe in the world. But the exiftence 
of fuch things cannot any longer be cenied, fince 
the method is. difcovered to get them. feparate, 

-.and free from heterogencous fubftances. It indeed 
would be the fame thing, as if in a country where 
filver is never found but in the potter’s lead ore, 
an perfon fhould deny the exiftence of she 3 

tncie 
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thefe metals, or infift upon it, that one is pro- 
duced from the other. 

It is remarkable, that the precipitates of nickel 
give a blue colour to the fpirit of fal ammoniac, 
when they are diffolved in it; without fhewing 
befides any marks of copper, which, however, 
could not be coricealed if there were any; for if a 
{mall quantity of copper is melted with the nickel, 
and kept in a ftrong fire with it, the copper foon 
feparates, and fcorifes, tinging the elafs firft of a 
reddifh brown opaque colour, ‘and, the fire being 
further forced, it then makes it tra ufparent and 
green, as ufual. 

There is no danger attending the encreafing 
the number of the metals, Aftrological influences 
are now in no repute among the learned, and we 
have already more metals than planets within our 
folar fyftem. It would perhaps be more tlfeful to 
difcover more of thefe metals, than idly to lofe 
our time in repeating the numberlefs experiments 
which have been made, in order to difcover the 
conftituent parts of the metals already known. 
In this perfuafion, I have avoided to mention any 
hypotheles about the principles of the metals, the 
procefies of mercurification, and other things of 
the like nature, with which, to tell the truth, I 
have never troubled myfelf. 

R APPENDIX, 
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Ac af JE) Ne aie 

S, Sea OE ae 

Have already in the Preface mentioned the rea~ 
fons why the Saxa and Foflils commonly called 

Petrefactions, cannot be ranked in a mineral 
fyftem : And I am almoft perfuaded, that the fame 
reafon which has prevailed on me, will likewife 
after mature confideration be approved by others. 
Mean while, fince thefe bodies, efpecially the lat- 
ter, occupy fo confiderable a place in moft mine- 
ral collections, and the former muft neceffarily be 
taken notice of by the miners in the obfervations 
they make in the fubterranean geography, I 
would not entirely omit them here, but have 
tried to put them in fuch an order as may anfwer 

that purpofe, for which miners and mineralifts pay 
any regard to them. 

SE Ul: SOCEM: 

Fhe Fb RS) ORD ea 

SAR Ad * PSE aes 

I divide thefe into two kinds. 
1. Compound Saxa, Saxa compofita, 

Are fuch ftones whofe particles, confifting: 
of different fubftances, are fo exactly fitted 
and joined together, that no empty ipace, or 
even cement, can be perceived between them 3. 
which feems to indicate, that fome, if not all, 

of 
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of thefe fubftances have been foft at the 
inftant of their union. 

2. Conglutinated ftones, Sawa conglutinata, 
Are fuch ftones whofe particles have been 

united by fome cementitious fubitance, which, 
however, is feldom perceivable, and which 
often has not been fufficient to fill every fpace 
between the particles: In this cafe the parti- 
cles feem to have been hard, worn off, andin- 
loofe, fingle, unfigured pieces, before they 
were united. 

Shae ee) GEERDGH 

t.. Compound Saxa, Saxa compo/fita. 
A. Ophites. Scaly limetione with kernels 
or bits of ferpentine ftone in it, Saxum 
compofitum particulis calcareis et argillaceis. 
1. Kolmord’s marble. It is white and green. 
2. Serpentino antico, is white, with round 

pieces of black fteatites in it. This 
mult not be confounded with the Ser- 
pentino verde antico. Sect. cclzvt. 

3, The Haraldfio marhee. White, with 
quadrangular pieces of a black iteatites. 

4. The Marmor Pozzevera di Genoua. Dark 
reen marble, with white veins. 
This kind receives its fine polith and 

appearance from the ferpentine ftone. 

SES T.. - CCE XE 

B. Stelliten or Geftel iiein, Saxum compifitum par- 
ticulis quarizofis {SF micaceis. 
r. Of distinct particles, Particuls diftinét:s. 

This is found at Garpenberg in the 
province of Dalarne, It is likewife met 

2 witht 
» 
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with in the other mineral mountains of 
Sweden. In fome of thefe the quartzofe 
particles predominate, and in others, the 
micaceous : In the laft cafe it is com- 
monly flaty, and eafy to fplit. 

2. Of particles which are wrapt up in one 
another, Particulis quartzefis micd con- 
volUutis. 
a. Whitifh grey, from Morthernberget 

in Norberke in Dalarne. 
6. Greenifh, at Salberg in Weftman- 

land. 

¢. Reddifk, from the parifh of Malune 
in Dalutne. 

Both thefe kinds of Stellften are for 
their refiftance to the fire employed 
in building furnaces; but the latter 
is the beft, becaufe it feems at the 
fame time to contain a little of a re- 
fractory clayifh fubftance: It however 
cracks very foon, if the flat fide of 
the ftratum, inftead of the extremity, 
is turned towards the fire. It 1s alfo 
of great ufe in mills, if the other or 
fellow-itone is made of the mill-ftone 
from Arfunde, which is a Saxum of 
the conglutinated kind, or a coarfe 
fand-ftone. It is lucky for ceconomi- 
cal purpofes, that the plates of thefe 
{tones are fo thick, although thereby 
they are not fo eafily {plit. 

\ 

SE CST. pare Ra. 

C. Norrka. Murkften of the Swedes. Saxum 
compofitum mica, quartzo et granato. 
1. With diftinét garnets or fhirl, Granatis 
afi indiis cry lisfatis. “to De Lignta | 
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a. Light grey, from Selbo in Norway. 
6. Dark grey, with very jimall garnets, 

from Quarnberget in the parith of So- 
derli in the province of Jemteland. 

¢. Dark grey, with prijmatical, radia- | 
ted, or fibrous cockle or fhirl, irom 
the village of Handol, in the parith 
of Are in Jemiteland. 

2. With kernels of garnet ftone, Particu- 
a granatinis iz sdeter minatis. 

Of pale red garnet ftone, from Stoll- 
inate? in Norberke in Dalarne. 

The firft of this kind, whote flaty 
{trata makes it commonly eafy to be 
iplit, is employed for mill-ftones, 
which without difficulty diftinguifh 
themielves for that purpofe, if fand 
is firft ground with them, becaufe the 
fand wears away the micaceous parti- 
cles on the furfaces, and leaves the 
garnets prominent, which renders the 

ftone fitter for grinding the corn. 

S. E.G'T. > CCLXIV. 

D. The Whetftone, Cos. Saxam compofitum 
mica, quartzo, et forfanargilla martiali in non- 
nullis fpeciebus. 
1. Of coarfe particles, Particulis diftinGis. 

a. White, from Wanga in the province 
of Skone. 

b. Light grey, from Tellemarken in 
Norway. 

2. Of fine particles, Particulis mincribus. 
Liver brown colour, from) Selbo in 
Norway. 

R 3 b. Blackifh 
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6. Blackifh grey, from Lerwik at Helle- 
fors in Weftmanland, and from Co- 
logne in Germany. 
Licht grey, from Hellefors in Weft- 
manland. 

d. Black. The table flate, or that kind 
ufed for large tables and for fchool- 
flates, 
The naked eye, and the magnify- 

ing glafs much better, difcovers the 
micaceous particles in ‘this kind to be 
as it were twifted 1n one another ; fome 
clay feems likewife to enter into the 
compofition: However, it cannot yet 
be certainly afferted that it is real 
mica which has that appearance in 
this kind. 

c 

3. Of very minute and clofely combined 
particles, Cos particulis conftans impalpa- 
bilibus durus. ‘The Turky ftone. 

This is of an olive colour, and feems 
to be the fineft mixture of the firft fpe- 
cies of this genus. It is found in loofe 
ftones at Biorkfkoginas in the parifh of 
Hellefors in Weftmanland, though not 
perfectly free from crofs veins of quartz, 
which always are in the furface of the 
rock, and fpoil the whetftones. It is 
alfo faid to be found in Tellemarken in 
Norway. The beft of this fort come 
from hed Prigae and are “pretey dear, 

é: Re al nai in thia see are very fit to 
cover houfes with, though moft of them 
are not nied for that purpote. 

ee 

5 EO 

— 
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SPGaer -CEIay. 

E. The Telzften of the Swedes. Lapis olla- 
ris. Saxum compofitum fleatite et mica. 
a. Light grey, from Fahlun, and alfe 

Byxberget at Norberke. 
b. Whitith yellow, from Sikfioberget in 

Norberke. 
e. Dark grey, from Riddarfhyttan. 
d. Dark green, from Salvifto in the parifh 

of Tamela in Finland. | 
This is employed with great advan- 

tage to build fire-piaces and furnaces, 
&c. and when it is flaty, the extremi- 
ties of the {trata muft be turned towards 
the fire. 

‘ 

S-EC YT. -CCLEAVL 

F. Porphyry, Porpbyrites. Ytalorum Porfido. 
Saxum compofitum jafpide et felt/pato, inter- 
dum micé et bafalte. 
a. Its colour is green, with light green 

feltfpat, Serpentino verae antico. It is 
{aid to have been brought from Egypt 
to Rome, from which latter place the 
{fpecimens of it now come. 

b. Deep red, with white feltfpat, from 
Italy, and gern in Norway. 

c. Biack, with white and red feltfpat, from 
Klitten, in the parifh of Elfdalen in Da- 
larne. 

d. Keddifh brown, with licht-red and 
white feltfpat, from Hykieberget in t]f- 
dalen, and Guftavftrom, in the parifh of 
Gofborn in the province of Wermeland. 

R 4 é. Dark 
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é. Dark grey, with white grains of feltfpat 
alfo, from Guttavsftrom. 

Many varieties of this kind, in regard 
to colour, are found in form of nodules or 
loofe ftones in Sweden; but I have only 
mentioned the hardeft and fineft of thofe 
which are found in the rocks; becaufe, 
befides thefe, there are coarfe porphy- 
ries found, which fcarce admit of any 
polifh. The dark red porphyry has been 
moft employed for ornaments in build- 
ing: yet it is not the only one known by 
the name of Porfido, the Italians apply- 
ing the fame name alfo to the black 
kind, 

5 Co CORRAL 

G. The Trapp of the Swedes. Saxum compofi- 
tum jafpide martiali molli, feu argilla mar- 
tial induratad, et --=-- 

This kind of ftone fometimes conftitutes 
or forms whole mountains; as, for example, 
the mountain called Hunneberg, in the 
province of W eftergottland, and at Dram- 
men in Norway; but it is oftener found in 
form of veins in mauntains of another 
kind, running commonly in a ferpentine 
es contrary or acrofs to the direction 
of the rock itfelf. It is not homogeneous, 
as may be plainly feen at thole places 
where it is not preffed clofe together; but 
where it is preffed clofe, it feems to be 
perfecily free from heterogeneous a 
ftances. When this kind is very coarfe, 
is interfperfed with feltfpat; but it 1s Be 
known ae the finer forts likewife contain 

any 
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any of it. Befides this, there are alfo fome 
fibrous particles in it, and fomething that 
refembles a calcareous fpar: This however 
does not ferment with acids, but melts as 
eafy as the ftone itfelf, Rhich becomes 2 

black folid glafs in the fire. By calcina- 
tion it becomes red, and yields in affays 12 
or more per cent. of iron. No other fort of 
ore is to be found in it, unlefs now and 
then fomewhat merely fuperficial lies in its 
fiffures ; for this ftone is commonly, even to 
a ereat depth in the rock, cracked in acute 
angles, or inform of large rhomboidal dice. 
It is employed at the glafs-houfes, and added 
to the compofition of which bottles are 
made. By the Germans it 1s called Schwach 
or Schwartsfiein; at the Swedifh glafs-works, 
Trappfkiol, Tegel/kiol, or Swart/kiol; and at 

_ Jarliberg in Norway, Blabeff. In the air 
it decays a little, leaving a powder of a 
brown colour; it cracks commonly in the 
fire, and becomes reddifh brown if made 
red hot. It 1s found 

3. Of coarfe chaffy particles, Particulis ma- 
foribus acerofis. 
a. Dark grey, from the top of Kinne- 

kulle in the province of Weftergott- 
land. 

b. Bl ack, from Stallberget at Ofterfilf- 
verberget in the province of Dalarne. 

2. Lee crained, Particulis majoribus gra- 
ulatis. 

a. ete grey, from the uppermoft ftra- 
tum at ae name: in Weftergottlana, 

b. Reddith, from B Bragnas in Norway. 
b Deep brown, from Gello in Norway. 

3. OF 
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3. Of fine imperceptible particles, Parti- 
culis impalpabilibus. 
a Black. The Touchftone, Lapis Ly- 

dius, from Salberg mine, Hellefors, 
Wefterfilfverberget, and Norberg in 
Weftmanland, and Ofterfilfverberget 
in Dalarne, &c. 

d. Blueifh, from Ofterfilfverberget. 
¢. Grey, from Dalwik in the parifh of 

Sorberke in Dalarne. 
#. Reddifh, from Dalftugun in the parifh 

of Rettwik in Dalarne *. 

DBRCT: CCLXVUEL 

H. Amygdatoides. Saxum bafi jafpided martial, 
cum fragmentis [pati calcaret et ferpentini, fi- 
gure elliptica +. 

It is a martial jafper, in which elliptical 
kernels of calcareous fpar and ferpentine- 
ftone are included. 
a. Red, with kernels of white limeftone, 

and of a green fteatites, from Gello and 
Gullo in Norway, and the Hartz in Ger- 
many. 

This is of a particular appearance, 
and when calcined is attraéted by the 
load{tone ; it decays pretty much in the 
air, and has fome affinity with the Trapp, 

(Sect. cclxvi.) and alfo with the Por- 
phyry (Sect. cclxvi.). There are fome- 

* The black variety (3. @.) is fometimes found fo compact 
-and hard, as to take a polifh bke the black agat; it melts, 

however, in the fire to a black glafs, and is, when calcined, at- 
traéted by the loadftone. Such a kind is found in the parith 
of Arla in the province of Sodermanland. 

+ The Carpclithi or Fruit-flone rocks of the Germans D.C, 
times 
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times found pieces of native copper in 
this ftone at Gullo. 

SEC Fe €CLXIxX. 

I. The Gronften of the Swedes. Saxum compo- 
fitum mica et hornblende. Seé&. \xxxviii. 

Its bafis is hornblende, interfperfed with 
mica. It is of a dark green colour, and is 
dug in feveral places in : Smoland, where it 
iS employed ; in the iron furnaces as a flux 
to the bog ore (Sect. ccit.). It is alfo 
found in other places, as at Rettwik in 
Dalarne, and in the neighbourhocd of fome 
of the iron mines. 

SECT. CCLXX. 

K. The Granites. Saxum compofitum felt/pato 
mich et quartzo, quibus accidentaliter inter- 
dum hornblende, freatites, granatus et bafal- 
tesimmixti funt. 

Its principal conftituent parts are felt- 
fpat, or rhombic quartz, mica, and quartz: 
Pet is found 

. Loofe or friable, Particulis conftans pa- 
yum coberentious. 

This is ufed at the brafs works to caft 
the brafs in, and comes from France. 

2. Hard and compact, Granites durus, 
a. Red. 

1. Fine-grained, from Swappawari at 
Tornea in Lapland 

2. Coarfe- grained, from Bifpbergs 
Klack, in the province of Dalarne. 

b. Grey, with many and various colours, 
found on the coaft ead Stockholm 
and Norland, The 
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The Granites are feldom flaty or Ia~ 
minated, when their texture is clofe, 
and the harder particles, as the felt- 
fpat or rhombic quartz, the quartz, 
and the fhirl, predominate in it. 
They admit of a good polifh, for 
which reafon the Egyptians in former 
times, and the Italians now, work 
them into large pieces of ornamental 
architecture, for which purpofe they 
are extremely fit, as they do, not de- 
cay in the air. 

SEC F.o CCLXXI, 

2. Conglutinated Saxa, Saxa conglutinata. 
A. Of larger or broken pieces of ftones of 

the fame kinds conglutinated together, 
Saxum conglutinatum fragmentis lapidum. 
Breccia. Sree, 
1. Of limeftone cemented by lime, Saxum 

confians fragmentis lapidis calcarei, calce 
conglutinatis. 
@. The calcareous Breccia, Breccia cal- 

carea: "The Marmi Brecciati of the: 
Italians. | 
When thefe kinds have fine colours, 

they are polifhed and employed for 
ornaments in archite¢éture, and other 
ceconomical ufes; they come from 
Italy. 

6. The Lumacbhella of the Italians, or fhell 
marbles. Thefe are a compound of 
fhells and corals, which are petrified or 
changed into lime, and conglutinated 
with a calcareous fubftance. When 
they have many colours, they are cal- 

led 
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led Marbles, and employed for the 
fame purpofes’as the preceding; like- 
wife from Italy, from Bergen in Nor- 
way, and Offerdal in the province of 
Jemteland.. In the ifland of Gottland | 
there is found of this kind of one co- 
Jour only, which.on that account 1s 
not called Marble, or ufedasfuch. At 
Balsberget, in the province of Skone, 
is found a white and yellow fhell lime- 
ftone, of weak colours. 

SECT. CCLXXII. 

2. Of kernels of jafper cemented by a 
jafpry fubftance, Saxum fragmentis jaf- 
pidis materia jafpided conglutinatum. Brec- 
cia ‘Fafpidea.  Diafpro brecciato of the 
Italians. 

Of this kind fpecimens from Italy are 
feen in collections. A coarfe Jafper 
Breccia is faid to be found not far from 
Frejus in Provence in France. 

wt 1. CCLAAUL 

3. Of filiceous pebbles, cemented by a 
jafpry fubftance, or fomething like it, | 
Saxum filicibus amorphis materia jafpided 
conglutinatis. The plum-pudding ftone 
of the Enehith. Breccia Siicea. 

Its bafis, which at the fame time is 
the cement, is yellow, wherein are con- ~ 
tained fingle flinty or agaty pebbles, of 
a grey colour or variegated. This 1s 
of a very elegant appearance when cut 
and polifhed ; it is found in England. 

S BG 
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SiIE-C FT. CCLXXITY. 

4. Of quartzofe kernels combined with an 
unknown cement, Saxum fragmentis quart- 
zofis conglutinatis. Breccia quartzofa. 
Found in the provinces of Jemteland 
and Smoland. 
eB 

GENS Me EY OTN Bho 9 

5. Or kernels of feveral different kinds 
of ftones, Saxum fragmentis variorum 
faxorum conglutinatis. Breccia faxofa. 
a. Of kernels of porphyry, cemented 

by a porphyry or coarte jafpry fub- 
ftance, Breccia porphyrea, from Serna 
Fiell, and Hykieberget in the province 
of Dalarne. 

&. Of kernels of feveral faxa, Saxum 
fragmentis variorum faxorum compofito- 
yum conglutinatis. Breccia indetermi- 
nata. 

Is found in loofe ftones in Dalarne, 
and are originally broken from the 
Fiell traéts in Serna, which confift of 
nothing elfe but conglutinated ftones. 

c. Of conglutinated kernels of fandftone, 
Saxum jragmentis conftans faxorum con- 
glutinatorum,. Breccia arenacea. 

This kind confifts ef fandftone 
(Seét. cclxxvi.) kernels, which have 
been combined a iecond time together. 
This is alfo found in loofe ftones in 
Dalarne, and are perhaps originally 

broken 
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broken from the above-mentioned 
Fiell in Serna *, 

SEC T.:> CCLXXV#. 

B. Conglutinated ftones of granules or fands 
of different kinds, Saxum conglutinatum gra- 
nulis feu arena variorut lapidum, Sanditone, 
Lapis arenaceus. 

In this divifion are reckoned thofe which 
confift of fuch minute particles, that all 
of them cannot eafily be difcovered by the 
naked eye. The greateft part, however, 
confift of quartz and mica, which fub- 
{tances are the moft fit to be granulated, 
without being broucht to a powder. 

I think I have reafon to confider this kind 
in regard to the fubftance which has ferved 
as a cement to combine them, although it 
is not always perfedtly difcernible. | 
1. Cemented by clay, Lapis arenaceus glu- 

tine argillaceo. : 

* The above m ntioned Brecciz of themfelves muft demand 
the diftingtions here made between them, but which perhaps 

may fecim to be carricd too far, fince their particles are fo 
big and plain, as to be eafily known from one anoczher. 
Thefe flones are a proof both of the fubverfions which the 
mountains in many centuries have undergone, and of fome 
hidden means which Nature makes ufe of in thus cemensing 
different kinds of flones together. Any certain bigne(s for the 

kernels or Jumps in fuch compounds, before they deferve the 
name of Breccia, cannot be determined, becaife that deperds 
on a compar.fon, which every one is at liberty to imagine. 
At one place in the mountain called Hykieberget, the kernels 
of porphyry have 2 diameter of fix feet, while in other places 
they are not bigger than walnuts. At Maffewala the kernels 
have a progrefiive fize down to thatofa fine fandiione. Moit 
of this kind of ftcne is fit for ornaments, though the work- 
manfhip is very dificult and cofily. 

a. With 
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a. With an apyrus or refractory clays 
Argillé porcellaned. 

It is found under the ftratum of 
coal in the coal-mine at Boferup in 
Skone; is of a loofe texture, but 
hardens, and is very refractory in the 
fire. 

6. With common clay, Argilld communi, 
from Burfwick in the ifland of Gott- 

land. 
2. With lime, Lapis arenaceus glutine cal- 

careo; refembles mortar made with 
coarfe fand. 
a. Confifting of tranfparent and greenifh 

grains of quartz and white limeftone ; © 
from the ifland Ifo, near Beckafkog 
in Skone. 

. b. Of no vifible particles, from France 
and Livonia. ‘This is of a loofe tex- 
ture, and hardens in the air. 

3. With an unknown cement, Lapis are- 
naceus glutine incognito, forfan argillaceo. 
a. Loofe, from Helfingberg in Skone. 
b. Harder, from Roflagen, Orla, and 

Kinnekulle. 
c. Compact, from Gefle in the province . 

of Geftrikeland, and the lake Malaren. 
d. Very hard, from Serna Fiell or Fells 

in Dalarne; it is alfo found in great 
abundance in loofe ftones at Guftavs- 
ftrom, and at Siliamfors in the parifh 
of Mora in Dalarne. 

4. Cemented by the ruft or ochre of iron, 
Lapis arenaceus ochré martis conglutimates. 
Is found in form of loofe {tones at feveral 
places, and ought perhaps to be reckoned 

among 
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among the Minere Arenacee or Sand- 
Ores ; (Sect. cclxxvii.) at leaft when the 

martial ochre makes any confiderable 
portion of the whole *. 

SEC T. .CCLXX¥H. 

C. Stones and ores cemented together, Saxunt 
Sfragmentis couftans lapidum et minerarum con- 
glutinatis. Minere Arenacee. : 
1. Of larger fragments, Fragmentis lapi- 

dum et minerarum majoribus. 
a. Mountain green, or Viride Montanum 

Cupri, and pebbles cemented together, 
from Siberia, 

* Sandftones are of great ufe in ceconomy, as materials for 
buildings which refift fire, air, and water, are made of them. 
Some of them are foft while in the quarry, but harden in the 
open air. The loofe fandftones are the moft ufeful ; but the 
folid and hard ones, fuch as c. and d. crack in the fire, and 
take a polifh when ufed as grindftones. However, though the . 
Burfwik’s ftone, (1. 4.) is pretty loofe in its texture, it is never- 
thelefs unfit for buildings which are expofed to fire or open air, 
becaufe it brezks to pieces and melts in the fire, and in the air 
it attracts the moifture, decays in length of time, and cracks 
in the cold, which proceeds from the included kernels of clay 
expanding themfelves when they grow wet; the fandftones 
ought therefore to be very nicely examined before they are 
employed to the ufual purpofes. 

There are many quarries of fandftones in Sweden, but no 
enquiry has yet been made if any of them, and which, can be 
employed in the larger works, inficad of the Englifh, and in 
the {maller manufattories inflead of the Bohemian fandftones. 
Such enquiries are of greater confequence, in proportion as 
thofe manufactures encreafe wherein they are wanted. It mutt 
be remarked, that the working-mafons or ftone-cutters eught 
to wear a picce of frieze or baize before their mouth and nofe, 
in order to preferve themfelves from a premature death, which 
-now-a-Gays unhappily is the cafe with them ia the parifh of 
Orfa in Dalarne, and in other places; but linteftone is not 
found to have this bad effec, 

S 5. Potters 
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b. Potters lead ore, with limeftone, 
flate-kernels and fhells, from Gragruf- 
van at Boda in Rettwik, and in Da- 
larne. 

¢. Yellow or marcafitical copper ore, 
with {mall pebbles. 

SE-C T.' CCLXEVIP 

2. Of fmaller pieces, Granulis lapidum et 
minerarum, , 
a. Potters lead ore with a quartzofe 

fand, from Eiffelsfeldt near Cologn in 
Germany. 

6, Mountain green with fand, from Si- 
beria. 

¢. Cobalt ore with fand. 
ad. Martial ochre with fand *. 

S.CT, «' CGaxX Rx : 

OBSERVATIONS ON the Saxa or STONES. 

Befides the advantages which may accrue to 
ceconomy by a perfect knowledge of the Saxa, the 
miners or fubterranean geographers expect alfa 

* The Minera Arenacee or Sand-ores, cannot reafonably be 
feparated from the fand-ftones, fince they are produced in the 
fame manner ; befides, when they are poor in yield, they are 
alfo employed to the fame purpofe, becaufe it is not eafy to 
{melt the metal out of them. The fand-ores, befides, ‘cannot 
be ranked in a mineral fyftem as feparate fpecies of ores, be- 
caufe they would then be arranged with refpe& to the kind of 
ftone in which the cre occurs, and not the ore itfelf, which 
cafe cannot be admitted here. Is might be urged, that ores, 
mixed with the fienes of the very load, and not in form of 
fand-ores, ought as well as them to be ranked among the com- 
pourd faxa ; but inthat cafe there Would be no end ot fpecies, 
nor couid they ever be reduced into any order. re 

; another 

Roh at 
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another future benefit from it, viz. that of con- 
cluding, from many obfervations, if all the Saxa 
are to be equally confidered; for cxample, if in 
fome of them veins or ftrata of orts may be: nae 
ed, and if thofe are only of certain kinds ; if others 
are every where found deftitute of aay ore whatfo- 
ever ; if, and which of them are fit to form coats 
on the furface of the rock, which covers other » 
kind of ftones, and alfo veins and ftrata~of ores, 
&c. If no general rules are to be deduced from 
fuch obfervations, there is a probability, at leaft, to 
gain fome inlights that may be particular to certain 
countries ; and this opinion is already in fome 
places confirmed by experience. Hence it may 
be concluded, how neceffary it 1s to communicate 
all fuch obfervations which, for the above-men- 
tioned purpofes, ought to be made over the whole 
globe, and to agree on fixing certain names on the 
Saxa, in order to avoid too great a prolixity in their 
defcriptions. It is with this intention I have here, 
as a trial, given fpecific names to thofe Saxa which. 
are found in this northern country, and which Saxa 
I know; wifhing at the fame time to be acquaint- 
ed with a method to diitinguifh them more eafily 
and to better purpofe. 

This procedure will be found ftill, more neceflary 
and ufeful, as the world feems refolved foon to 
abolifh the fuperftition of the Hazel Rod or Hir- 
gula Divinatoria, and that we have by means of 
obfervations already got too much experience to 
believe, that the ftrata of earths and ftones are 
placed equally and in the fame order and fituation 
over the whole earth; which fome, however, in 
thefe our times have even endeavoured to prove, 
while others have made a fecret of it, in order by 
fome way or other to. enrich themfelves, 

S 2 a aay 
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SEC TT... Cone 

The SE CON D2: °O ReDP: RB 

MINERAL-CHANGES, or the PETREFACTIONS.. 

Mineralia-Larvata, vulgd Petréefafa, 

Are mineral bodies in the form of animals or 
vegetables, and for this reafon no others belong to 
this order, than fuch as have been really changed 
from the fubjeéts of the other two kingdoms of 
nature. rs if 

There is more difficulty to determine the firft 
point, viz. from when thefe bodies are to be 
ftiled petrefactions, than from when they ceafe to 
be fuch; meanwhile I have, in order to make a 
trial, confidered them in the following manner. 

SEC DR Cel EXE 

t. Earthy Changes, Terre Larvate. Terrificata 
A. Extraneous bodies changed into a lime 

fubftance, or calcareous changes, Larve cal- 
cared. 
1. Loofe or friable. Chalky changes, Crete 

larvate. 
a. In form of vegetables. 
6. In form of animals. 

1. Calcined or mouldered fhells, Hz- 
mus conchaceus, from the province of 
Helfingeland, at Uddevalla in the. 
province of Halland, and: in the. 
French ftrata of earth and chalk. 

2. Indurated, Petrefacta calcarea. 
. a. Changed 

T 
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4. Changed and filled with folid lime- 
ftone. 

In form of animals. 
2. In form of vegetables. 
Found in the ifland of Gottland. 

#. Changed into a calcareous fpar, Pe- 
tr efatia calcarea Jpatofa. 
a1. In form of animals. 

The fhells in Balfberget in the 
province of Skone. 

2. In form of vegetables *, 

SECT. CCLXXXIL 

B. Extraneous bodies changed into a flinty 
fubfiance. Siliceous changes, Larve filicee. 
Thefe are like the flint, 
1, Indurated, Petrefaéta filicea. 

a. Changed into flints. 

# Shelle and corals are indeed compofed of limy matter, 
even when their animals {till dwell in them $ ; neverthelefs, al- 
though they are not changed in regard to their principle, yet 
are they reckapen among the petrefadtions, as foon as the 
particles of the calcareous fubfance have got a new fituation ; 
for example, when they are become fparry, when they have 
been ‘filled with a calcareous earth, either hardened or loofe, 
or .when they'lie in the firata of the earth. Thefe form 
the great teft part of foffil, colietions, which are fo induftrioufly 
made, often without any regard tothe only and principal ufe 
they can be of, viz. that of enriching zoology. Mineralifts 
are fatisfied with feeing the pofibility of the changes the lime- 
ftone undergoes in regard to its particles, and alfo with re- 

ceiving fome inlight eo the alterations which the earth has 
been fabjegt to, from the ftrata which are now found init, 

The calcined fhells, or thofe which have been changed into 
limy and chalky matter, are fit to make lime, and are ftill 
more ferviceable as a manure. The indurated ferve only to 
make grottos. No gypfeous petrefations are known, if fuch 
are not found in the Perfian alabafter ; for Mr. Chardin fays, 
that he has feen a lizard included in thar fone. 

S 3 1, Carnelians 
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1. Carnelians in form of fhells, from 
the river Lomm in Siberia. 

2, Agat in form of wood, Such a 
piece is faid to be in the collection 
of Count Teffin. 

3. Coralloids of white flint, ( Millepora) 
found in Gottland. 

4. Woodofyellow flint. Italy, Adrian- 
ople, and Loughneagh, a lake in 
‘Jreland. 

SECT, CCL ae 
€. Extraneous. bodies changed into clay, 

Argillaceous changes, Larve argillacee. | 
@. Loote and friable. 

1. Of porcellane clay. 
a. In form of vegetables. 

A piece of white porcellane clay 
from Japan, with all the marks of 
the root of a tree, has been ob- 
ferved in a certain collection, 

g. indurated. 
1. In an unknown clay. 

_ a. Informof vegetables. Offeo- 
colla, It is faid to be changed 
roots of the poplar tree, and 
not to confift of dny calcareous ~ 
fubftance. See the Phyfica- 
liche Belufligungen. 

A fort of foffil ivory is faid 
- to be found, which has the 

properties of a clay; but I da 
not know if it 1s rightly ex- 
amined, 7 

SECT. 
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SE @F, iG€bLEXxivi 

- 2. Saline extraneous bodies, or fuch as are pe- 
netrated by mineral falts, Corpora peregrina 
infalita, Larve infalite. 
A. With the vitriol of iron, Vitriolo mariis 

infalita. 
1. Animals. ia 

a. Human bodies have been twice found ~ 
in the mine at Falun in Dalarne; the 
laft was kept a good many years ina 
glafs cafe, but began at lait to moulder 
and fall to pieces. 

2. Vegetables. 
a. Turf, and 
b. Roots of trees. 

Thefe are found in water ftronely 
impregnated with vitriol, for inftance, — 
in the moor at Ofterfilfberget in Da- 
larne. They do not burn with a flame, 
but only like a coal in a ftrong fre ; 
neither do they decay in the air. 

9 euG DT, “<CCLXEXXY,.- 

3. Extraneous bodies penetrated by mineral in- 
flammable fubftances, or mineral phlogifton, 
Corpora peregrina phlogifiis minevalibus im- 
pregnata. 
A, Penetrated by the fubfance of pit-coals, 
ie alee impregnata. 

. Vegetables, which commonly have been 
gay Ae or appertaining to them. 

a. kully faturated. Gagas. Fet. 

S 4 The 



264. A SYS TEM’'OF 

The jet is of a folid fhining texture. 
From England, Boferup in Skone, 
and the Black Sea. 

& Not perfectly faturated. Mumia vege- 
tabilis. Is loofe, refembles umbre, 
and may be ufed as fuch, From 
Boferup. 

SECT. CCLERKVE 
8B. Penetrated by rock oil or afphaltum, Cor- 

pora peregrina petroleo feu afphalto impregnata. 
1. Vegetables, 

a. Turf, in the province of Skone. 
The Egyptian mummies cannot 

have any place here, fince art alone 1s 
the occafion that thofe human bodies 
have in length of time been pene- 
trated by the afphaltum, in the fame 
manner as has happened naturally to 
the wood in pit-coal ftrata (Sect, 
cclxxxv. 4). 

S BCre. “CCL RXRwviIT. 

C. Penetrated by fulphur which has diffolved 
iron, or by marcafite and pyrites, Pyrite 
ampregnata. Petrefatta pyritacea, 
1. Human. 

a. Bivalves, 
6, Univalves, and 
c. Infects. 

In the alum flate at Andrarum ih 
Skone. 

SE Ge: 
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SECT. CCLXXXVIII. 

4. Metals in the form of extraneous bodies, 
Larve metallifera. 
A. Silver, Larve argentifere. 

1, Native. 
a. On the furfaces of fhells. England. 

2. Mineralifed with copper and fulphur. 
a. Fahlertzor grey filverore (Sect. clxxi.) 

in form of ears of corn, &c, and fup- 
pofed to be vegetables, are found in 
argillaceous flate at Frankenberg and 
Tahlitteren in Heffe. 

SECT. CCLXXXIX, 

B. Copper, Larve cuprifere. : 
1. Copper in form of calx, Cuprum calti- 
forme corpora peregrina ingreffum. 
a. In form of animals, or of parts be- 

longing to them. 
1. Ivory, and other bones of the ele- 

phant. The Turcois or Turky ftone: 
It is of a blueifh green colour, and 
much valued in the Eaft. 
' At Simore in Languedoc bones 
of animals are dug, which during 
the calcination affume a blue co- 
lour; but it is not probable that 
the blue colour is owing to copper, 

5 Ee 2. COAC, 

2. Mineralifed copper, which impregnates 
extraneous bodies, Cuprum minerahfatum 
gor pora peregrina ingrefjum. : 

: A. With 
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A, With fulphur and iron. The yel- 
low or marcafitical copper ore that 
impregnates 
¥. Animals. : 

a. Shells, from Hagatienns Schurff 
and Jarlfbere in Norway. Thefe 
fhells lye upon a loadftone, 

4. In form of fifh, from Eeifleben, 
Mansfeld, and we rome in Ger. 
many. 

B. With fulphur and filver. Greg filver 
ore or Fahlertz, like ears of corn, from 
the flate quarries in Heffe (Sect. 
cclxXxxviill. ). 

Sie © Ty} CORCE a5 ig 

C. Changes intoiron, Larve ferrifere. 
1. Iron in form of calx, which has 

affumed the place or the fhape of 
extrancous bodies, Ferrum calciforme 
serpora peregrina ingrefjum. 
4. Loofe, Larve ochracee. 

1. Of vegetables. — 
Roots of trees, from the 

lake Langelma in Finland: 
See the Acts of the Swedith 
Academy of Sciences for the 
year 1742. 

b. Indurated, Larve bematitice. 
1. Of vegetables. 

Wood, from— Orbiffau in 
Bohemia. 

SECT. CCXCIL 
2. Iron mineralifed, affuming the 

fhape of extraneous bodies, Ferrum 
mincralifatum 
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mineralifatum corpora perespie in- 
greffum. 
a. Mineralifed with fulphur. Mar- 

cafite. Larve Pyritacee. Sect. 
cclxxxvii. r 

Sie T., CORA 

5. Extraneous bodies decompofing, or in a way 
of deftruction, Corpora peregrina in gradibus 
deftructionis confiderata. Mould, Humus. Turf, 
Turba. . 
A. From animals. Animal mould, Humus 
arn 

. Shells. _Humus conchaceus. 
2. Mould of other animals, Humus diver- 
forum animalium. 

B. Vegetable mould, Humus vegetabilis. 
1. Turf, Lurba. 

a. Solid, and uieionitig dl in the air, Turba 
folida aére indurefcens. As the bef of 

-this kind to be ufed for fuel, and 
comes neareft to the pit-coals. Ir 
often Pomtaus a little of the vitriolic 
acid, 

b. Liamellaced turf, Lurba foliata. This 
is in the firft degree of deftruction. 

2. Mould of lakes, Humus lacuftris. "This 
is a black mould which’ is edulcorated 

_ by water. 
3. Black mould, Humus ater. 

This is univerfally known, and covers 
the furface of that loofe earth in which 
vegetables thrive beft *. 

* All the kinds of mould contain fome of the inflammable 
fubfance, which has remained in them from the vegetables or 
jnimals 5 and they are moxe or lefs black, in proportion as they 

contain 
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Scorie Vulcanorum. 

Slags are found in great abundance in many 
places in the world, not only where volcanos 
yet" exit" Gat likewife where no fubterrane- 
ous fire is now known: Yet, according to our 
opinion, they cannot be produced but by means 
of fire. “Thefe are not properly to be called natu- 
ral, fince they have marks of violence, and of the 
laft change that mineral bodies can fuffer without 
the deftruction of the world ; nor are they artificial, 
according to the univerfally received meaning of 
this word. When we perhaps in future times 5 by 
new difcovered means may be able to find out of 
what fort of earth {tones are compounded, we 
fhall ftill ‘be forced to ftop at the furface of them, 
and be contented with knowing that they contain 
a little iron. Mean while I cannot. omit them 
here, fince I have confidered the petrefactions ; 
and therefore I will enumerate fome of them, ac- 
cording to their external marks, 

contain more or lefs of this phlogifton, TI have ranked them 
in this place, that they might not be totally excluded. "They 
are eMe a medium uniens between ail the three kinedoms of 
nature : And it may reafonably be afked, if all forts of earth 
do not in form of very minute particles enter into the compo- 
fition of vegetables and animals, after which they exift for 
fome time in form of mould, until the phlogifion is again 
»deparated. 

SECT. 
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A. Iceland agat, Achates iflandicus niger: 
It is black, folid, and of a glafly texture; 

but in thin pieces, it is greenifh and femi- 
traniparent like glafs bottles, which con- 
tain much iron. The moft remarkable 1Sy 
that fuch large folid mafies are found of it, 
that there is no poffibility of producing the 
like in any glafshoufe. 

It is found in Iceland, and in the Ifland 
ef Aicenfion: The jewellers employ it as 
an agat, though it is too foft to refift wear. 

SBC 7. , CCXEVL 

B. Rhenifh millftone, Lapis molaris Rhenanus. 
Is blackifh grey, porous, and perfedtly re- 
fembles a fort of flag produced by Mount — 
Vefuvius. IfI am mittaken in this, I hope 
that fomebody elfe will defcribe the cons 
ftituent parts of this millftone. 

SECT. CCXCVIL 

C. Pumice-ftone, Pumex. 
Is very porous and bliftered, in confe- 

quence of which it is fpecifically very li zht. 
It refembles that froathy flag which is pro- 
ae in our iron furnaces. ! 

. White. 
2. Black, 

The colour of the arf is perhaps 
faded or bleached, becaufe the fecond 
kind comes in that ftate from the labora- 
tory itielf, viz. the volcanos. 

SEC. fT. 
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SECT. CCXCVII- 

D. Pearl flag, Scorie.conftantes globulis.vitreis 
conglomeratis. 

Is compounded of white and greenifh 
glafs particles, which feem to have been 
conglutinated while yet foft, or in fufion. 
Found on the Ifle of Afcenfion, | 

SE C'T.. COXCIX: 

. Slag-fand or afhes, Scorie pulverulenta. 
Cineres Vulcanorum. 

This is thrown forth of the volcanos in 
form of larger or fmaller grains. It may 
perhaps be the principle of the Terra Puz- - 
zolana (Sect. ccix. a.), becaufe fuch an earth 
is faid at this time to cover the ruins of 
Herculaneum near Naples, which hiftery 
informs us was deftroyed by a volcane 
during an earthquake. 

ot elit hed bpd eh 

OxssERVATIONS on the preceding Stacs. 

It feems as if we could not go any farther in the 
‘arrangement of bodies belonging to the mineral 
} kingdom, than to the black mould (Seét. ccxciil.) 
and the flags, ‘as being the extremes. 

However, “Gf thefe flags likewife decay, and in 
length of time become an earth, which poffibly 
‘may happen; there is then a new fubitance be- 
yond them, which however may return back and 
circulate again in -‘fome known form. It 1s ob- 

vious how the old heaps of flags from the iron 
furnaces 
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furnaces decay, and at laft produce -végétables, 
which cannot be afcribed to a black mould alone 
carried thither by the wind. The fame may pet- 
haps happen with the natural flags in the open air-; 
but we do not know if it is fo, nor what different 
forms this and every other earth which circulates 
in animals and vegetables further affumes: Howe 
ever, in fuch circumftances, as their particles be- 
come or are already very minute, and moft part of 
the phlogifton. becomes volatile, when acted upon 
by heat or fire, it feems probable, that, by a flow. 
feparation of the phlogifton, or a union by means 
of falts, this earth is moft apt to become a clay, 
provided it is not by any previous revolution laid 
in {uch places as to change it into flate, pit-coal, 
&c. 

If at any time it fhould happen. that a volcano 
fhould burft ‘out Of a miountain, Whofe ftrata we 
knew before, we could at leaft imagine fome rea- 
fons for this wonderful effeét: However, the learned 
would neverthelefs, perhaps, want fome knowledge 
about the fubftances of the ftrata, and the manner 
of their formation; fince in this circumftance water 
and other obftacles have hindered people too much 
from making the due obfervations thereon. 

Meanwhile, the more we confider, on the one 
part, all the modifications and alterations the earths 
undergo by means of fire and water, by the free 
or impeded accefs of the air, by the volatility and 
attraction of the acid ieee whereby are pro- 
duced folution and hardening, compofition and 
feparation ; and, on the other ] part, refiect on the 
fhortnefs of a man’s life, perhaps alfo Paar ap to 
other bufineis, on the difficulty of obferving the 
fubterraneous effects, and on feveral other things, 
which prevent the making difcoveries, by which 
we might find out fome eafier means to attain true 

knowledge 
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knowledge by judicious experiments; the mote 
we fhall find, what is wanted to form mineral 
fyftems, and for this reafon be apt to excufe the 
faults of thofe which have been hitherto publifhed. 

From thofe, who of themfelves are fufceptible 
of thefe fentiments, I fuffer with pleafure that 
judgment, which I am myfelf ready to pronounce 
upon this Effay, 

Tranfeat cum ceteris. 

DESCRIP. 
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OF A 
> 

Mineralogical Pocket Laboratory, &e. 

eh hee: see 

HAT Science which teaches us the proper+ 
ties of mineral bodies, and by which we 
learn how to charaéterize, diftinguifh, and 

clafs them into a proper order, is called Minera- 
dogy. - This, like all other fciences, when rightly 
cultivated, and employed to its proper end, - (the 
Public Good) furnifhes us with many ufefial aif 
coveries, in proportion as it increaies, 

BS ht 

Mineralogy has been ftudied for feveral ages, 
yet its progreis has been very flow. | 

Some learned men have, indeed, endeavoured to 
bring it into fome fyftematical order: But as the . 
paffion for only collecting minerals and foffils has 
{till predominated over that of diving into the 
nature of the fubjects themfelves, they have for 
the moit part met with but very little fuccets. 
Thofe who were mere Colleftors, being fuperior in 
number to the /cientifical ones, or Mineralifts, and 

v2 having 
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having more opportunities of getting new fpeci- 
mens, were moft of them not fo communicative 
to the latter as they ought to have been. Some 
of thele, fond of the number, were wholly taken 
up in gathering together immenfe heaps of things, 
feeming almoft refolved to get the whole of Nature 
into their cabinets, without having regard to any — 
true order ; while others, purpofing to corredt 
this inconveniency, would pretend to fome in- 
terior knowledge, as if that had been a confe- 
quence of their collection; and by that fell into. 

- another {till greater extravagancy. 
All this certainly hindered the mineralifts from 

‘improving much in the {cience ; but, happily, 
thofe times are paft. The world is grown more 
reafonable at prefent, and Mineralogy feems more 
and more to be encouraged. 

The great utility of the mineral bodies aleathy 
known, -promifes us a greater advantage from the 
{tudy of this {cience, than only the pleafure of col- 
Jecting. But, in order to come at this advantage, 
we ought to fearch into the very principles of 
thefe bodies, that we may be certain of not de- 
ceiving ourfelyes in our judgment about them. 

oe UG 2” OEE 

As the principal end of cultivating Mineralogy 
is to find out the economical ule of the minerals, 
it is neceflary to know every occurrent mineral 
body in regard to all its effects; from them’ to 
determine the beft ufe it might be put to. A 
Syftern of Mineralogy thus founded on the effects 
of its fub jects, muit be more fcientifical, fince it 
always bee in view that real point, #beir application 
to Camman Life: And fince it is natural tothe 
human mind to adapt every thing to its own ad- 

/ vantage, 



vantage; as far as poffible, fuch a fyftem muft be 
more generally received, and at the fame time 
the eafier underftood, as it includes the mineral 
bodies in a lefs number of claffes, orders, &c. by 
which the memory is not fo much clogged, as if 
Only their furfaces had been defcribed. 

RL os A Re 

This granted, let us confider what difficulties 
there are to be met with inexamining mineral bedies.. 
Thefe are often like one another as to their external 
appearances, although their conftituent parts are 
quite different, and confequently make them ufe- 
ful in different ways: Moft part of them ought 
alfo to be changed from their natural form, and 
even often diffolved, before they can be made any 
ufe of. Their figure and colour, or, in fhort, their 
furfaces, are therefore not folely to be depended 
upon; we muft penetrate into them; and they 
muft be decompounded according to the princi- 
ples of chemiftry. 

Breen. ¥: 

By examining the mineral kingdom in this man- 
ner, we may now and then find the fubjects of 
our experiments (if even nearly the fame) to differ 
in fome of their effects, whichis particularly owing 
to the difficulty of juftly determining the degrees 
of the fire employed; a difficulty not yet re- 
moved, but which, however, ought not to hinder 
us from going as far as poffibly we can, fince 
we find by practice, that fuch obftacles often are 
remedied by repeated experiments, and of thefe 
we never can make too many, if judicioufly per- 
formed. 

23 iS Bh Re 
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This way of ftudying Mineralogy has af 
ready fome time ago been entered upon; but 
Mr. Pott, at Berlin, has brought it to a ‘greater 
perfection ; and after him Mr. Cronftedt, in Swe- 
den, has extended it yet farther, fubmitting every 
mineral body, that came to his hands, to chemica! 
experiments ; in confequence of which he after- 
wards pubhihed his Lay towards a Syftem 4 
Mpieraieg 

5) EGET a VO 

Thus the greateft obftacle is removed ; the beft 
method to learn Mineralogy is laid open, in fol- 
lowing which we are enabled to render this Science 

“more and more perfect. To obtain this end, che- 
mical experiments are without doubt neceflary ; 
but as a great deal of the mineral kingdom has 
already ‘been examined in this manner, we do not 
want to repeat all thofe experiments in their whole 
extent, unlefs fome new and particular phceno- 
“mena fhould difcover themfelves in thofe things 
we are examining; elfe the tedioutnefs of thofe 
proceffles might difcourage fome from going far- 
ther, and take up much of the time of others, 
that. might be better employed. An eafier way 
may therefore be made ufe of, which even for the 
moit part is fufficient, and which though made 1 in 
iminiature, yet is as fcientifical as the common 
manner of proceeding 3 in the laboratories, fince it 
imitates that, and is founded ROM the fame (prin- 
ciples... T his confilts in a method of making experi- 
ments upon a piece of charcoal with the ccncentrated 
Jlame of a candle blown through a Blow-pipe. The 

heat 



t ie 4 
heat occafioned by this, is very intenfe, and the 
mineral bodies may here be burnt, calcined, melt-’ 
ed, or fcorified, &cc. as well as in any great works. 

SEC T Vik 

The Blow-pipe is in common ufe among jewel- 
lers, goldfmiths, fome glafs-blowers, &c. and has 
even been ufed a little by the chemifts and mine- 
ralifts; but, to the beft of my knowledge, Mr. © 
Cronftedt is the firft who made fuch an improve- | 
ment in its ufe, as to be employed in examining 
all mineral bodies. This gentleman invented fome. 
other apparatus, neceffary in making the expe- 
riments, to go with the Blow pipe, which all’ 
together make a neat little cafe, that, for its’ 
facility of being carried in the pocket; particularly 
on travels, might be called a Pocket-Ladvoratory: 
And as neither this Pocket Laboratory, nor even 
the extenfive ufe of the Blow-pipe, is yet generally 
known, I think it will not be altogether utelefs, to 
give a defcription of it. 

StL. EX. 

The Blow-pipe is reprefented in its true foure 
and fize, Tab. 1, fig. 1. The globe a is hollow, 
and made on purpofe to condenie the vapours, 
which always happen to be in the Blow-pipe when 
it has been ufed fome time: If this globe was not 
there, the vapours would go direétly with the 
wind out into the flame, and would thereby cool 
the affay. 

~ The hole in the fmall end 4. through which the 
wind comes out, ought not to be larger than 
the fize of the fineft wire. This hole may now 
and then be ftopped up with fomething coming 

fe "! VEBIEO 
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into it, which hinders the force of the wind’; ori 
ought therefore to have a: piece of the fineft wire,,. 
to clear it with when required: And, in order to 
have this wire the better at hand, it may: be faften- 
ed round the Blow-pipe, in fuch a. manner as is- 
reprefented in: fig. 1. ¢ is the wire, faftened round: 
the Blow-pipe. at d. and afterwards drawn through. 
a {mall hole at ¢. made in the ring f. to-keep it 
more fteady. : 

SE Coley, ae 

The Blow-pipe is compounded of two parts,: 
Tab. 1. fig..2.and 3; and this for the facility both 
of making, carrying it along, and cleaning it om 
the infide when it is wanted. 

In order to determine the moit convenient pro- 
portions of this inftrument, feveral Blow-pipes of 
different fizes, both bigger and fmaller, have been: 
tried: The former have required too much wind,, 
and the latter being too foon filled with the wind, 
have returned it back again upon the lungs = 
Both thefe circumftances hindered greatly the ex- 
periments, and are perhaps even prejudicial to the 
health. This fize, fig. 1, is found to anfwer beft; 
and though the hole mutt be,as {mall as before men- 
tioned (Seét. ix.) yet the fides of the pipe at the 
point muft not be thinner, nor the point narrower 
than here reprefented, elfe it will be too weak,. 
and will not give fo good a flame. It is alfo to be 
obferved, that the canal throughout the pipe, ‘but. 
particularly the hole at the {mall end, muft be 
made very fmooth, fo that there are no inequalities. 
in it; the wind would elfe be divided, and confe- 
quently the flame made double. That Blow-pipe 
is to be reckoned the beit, through which can be 
formed the longeft and moft pointed flame from offa 

common- 
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far) 
éomimon-fized candle. _ Thefe Blow-pipes are-cona< 

monly made of brais or filver. 

SEC F.> MM. 

_ The whoie Pocket-Laboratory is reprefented 
Tab. II. fig. 1, with the cafe, exactly. of the form, 
bignefs, and proportions as that I make ufe of 
myfelf: What. alterations there may be wanted 
are eafily found out by practice. | 

¢ b are the two parts of which the Blow-pipe 
confifts, and which are already defcribed. 

a. a wax-candle, deftined to be made ufe of, 
particularly in travels, when ao other candle is to 
be had. 

b. a pair of nippers, (Korntong) to handle fe 
much the eafier the things which are to be tried,, 
becaufe they are generally {mall particles: This 
ferves alfo to touch and turn the fubje&ts during 
the experiments, when they are hot, and could 
not be weil handled with the fingers. 

d. e. f. are three phials, to put the required 
fluxes in, viz. Borax, the Mineral Alcali (Sad 
Sede), and fal fufivile microcof/micum. 

g. a hammer, to break any part of a ftone,, 
when it is to be tried: This ferves alfo to pound 
things with. | 

i. A magnifying glafs, neceflary when th: ob- 
jeéts are too {mall to be feen by the naked eye. 

k. a fteel, to ftrike fire, by which the hardnefy 
or foftnefs of the bodies. is tried. 

/, a loadftone, to difcover the prefence of iron. 
wm. a file, wherewith to diftinguith natural gems, 

quartz-criftals, and artificial or coloured glafles: 
from one another. 

m. athin {quare plate made of untempered fteel, 
filed fiat on one fide, to pound things upon, and 

polifhed 
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polifhed on the other fide, to hammer metals 
upon. 

Above this ftee] plate ~. and within the circle, 
drawn round about it, is the place for a candle- 
ftick. This candleftick is fhewn in plan, fig. 2, 
and in profile, fig 3, Tab. II. It confifts of a 
round brafs plate; the point a. and the ring 2. 
round it, is inftead of the focket in another can- 

— dieftick, which would here take up too much 
room. | 
Fig.» 4, (Tab. I.) is a thin iron ring, a fixth part 

of an inch high; within this ring the pounding and 
grinding of the things upon the fteel plate fig. 1, 2. 
is performed, that they may not be loft. In 
packing up, this ring is to be put loofe upon 
the candleftick; and, as it is lower than the point 
of this, it does not take up much room in the 
cafes’ 

The whole cafe, thus made, with all the inftru- 
ments in it, as I have defcribed them, 1s no more 
than one and an eighth part of an inch high, and 
confequently not more troublefome to be carried 
in the ‘pocket than a fmall book *, 

* The Pocket Laboratory here def{cribed, and the Box for the 
Acids, mentioned in Seé. Ixii. have been improved after the 
manner of Mr. Cronftedt, by a gentleman particularly ac- 
quainted with Mr. Engeftrom, from whom he learned this 
method of making Mineralogical Experiments. The bulk of 
the firft has been reduced nine and a half cubic inches ; its 
length being diminifhed owe fixteenth of an inch, the breadth 
jive ditto, and the depth wo; notwithftanding which, there 
is alfo added a piece of charcoal for trying the experiments, 
a flint, a piece of agaric tinder, and fome matches for light- 
ing the candle. The three phials @ ef for the falts, are of diffe- 
rent colours, to prevent any miftake. ‘The candleftick s has diffe- 
rent concentric grooves for keeping the refults of the trials fe- 
parate. The blow- pipe c 4 hasa filver moyth- piece, and ferews 
in the middle of the ball, inorder to clean out the moifture with 
the greater eafe; and the fmall wire [Seét. ix.] 1s more 
conveniently detached than fixed round it. The other i 

: or 



ey 
‘y ws 

[ 183 ] 

SE GO ¥ 35> XH 

‘Whenever any thing is to-be tried, one mutt 
not begin immediately with the Blow-pipe; fome 
preliminary experiments ought to go before, by 
which thofe in the fire may afterwards be directed. 
For inftance, a {tone is not always homogeneous, or 
of the fame kind throughout, although it may ap- 
pear to the eye to be fo: The magnifying-elafs is 
therefore necefiary, to difcover the heterogeneous 
particles, if there be any; and thefe ought to be 
feparated, and every thing tried by itfelf, that 
the effects of two different things, tned together, 
‘may not be attributed to one alone. This might 
happen with fome of the finer mice, which are 
now and then found mixed with fmall particles of 
quartz, fcarcely to be perceived by the eye. The 
‘Trapp, (in German Schwartzjftein) is allo {ometimes 
mixed with very fine particles of Feltfpat (/patum 
feintillans) or of Calcareous Spar, &c. After this 
experiment follows that, to try the hardnefs of the 
ftone in queftion with the fteel. The Flint and 
Garnet-kinds are commonly known to ftrike fire 
with the fteel; but there are alfo other ftones, 
though very feldom, found fo hard as to ftrike fire : 

for the acids, mentioned Seét. Ixii. is reduced to lefs than a 
fourth of its original bulk, being exa€tly of the fame fize with 
the above. It contains two {mall matraffes [Tab. J. fig. 4.] 
for making folutions ; a trough [Tab I. fig. 5.] for wathing 
the ore after its being pounded ; and the three {mall bottles 
with double ftcppers, for the nitrous, muriatic, and witriolie 
Acids, have their refpeétive initials cut on each. | 

Borh thefe Pocket-Lab>ratories, madein the neateft manner 
by an ingenious artif, may be had ready furnithed with thé 
purett 2cid:, &c at the General Office of Bufinefs, Arts and 
Trade, opened for the piefent at’ No. 98, Wood-Street, 
Cheapfide, and orly there, for very reafonable prices, 
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A kitid of Trapp is found of that hardnefs, in 
which no particles of. Feltfpat are to be feen: 
Coloured glaffes refemble true gems ; but as they 
are very foft in proportion to thefe, they are eafily 
difcovered by the means of the file: The common 
quartz-cryftals are harder than coloured glaffes, 

- but fofter thanthe gems. The loadftone difcovers 
the prefence of iron, when it is hot mixed in too 
fmall a quantity in the ftone, and often before 
the ftone is roafted: Some kinds of Hematites, 
and particularly the Carulefcens, is very like fome 
other iron ores, but diftinguifhes itfelf from thefé 
by a red colour, when pounded, the others giving 
a blackifh powder, and fo forth. 

wee As lie 

To manage the Blow-pipe with eafe requires 
fome practice. A beginner blows generally too 
ftrongly, which forces him to take breath very 
‘often, and then he draws the flame at the fame 
time along into the Blow-pipe: This is trouble- 
fome for himfelf, and the experiment cools always 
a little at the fame time. But the more expe- 
rienced can breathe in, through the fiofe, and yet 
at the fame time blow through the pipe, whereby 
a conftant flame from the candle is kept up. The 
whole art confifts in conftantly taking in air 
through the nofe, and with the tongue moderat- 
ing its blowing out; fo that the tongue performs 
nearly the office of a fucker in a pump; or rather, 
the action of the nofe, lungs, and mouth, refern- 
bles here the action of bellows with double parti- 
tions. In this manner there is no need of blowing 
violently, but only with a moderate and equal 
force, and thus the breath can never fail the ope- 
rator. The only inconveniency attending, 1s, sci 

tne 
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the lips grow weak or tired, after having continued 
to blow for a while in one ftrain; but they foon 
recover their former ftrength, by ceafing to blow 

for fome minutes, Baie eortide os | 

SECT. XIV, 

The candle ufed for this purpofe (Sec. vii.) 
pught to be {nuffed often, but fo, that the top of 
the wick may retain fome fat in it, becaufe the 
flame is not hot enough when the wick .is almoft 
burnt to afhes ; but only the top muft be {nuffed off, 
becaufe a low wick gives too fmall a flame. . The 
blue flame is the hotteft; this ought therefore to 
be forced out when a great heat is required, and 
only the point of the flame muft be directed upon 
the fubject which is to be affayed. 

SE-C:Tx KY,: 

The piece of charcoal made ufe of in thefe ex- 
periments (Sect. vu.), muft not be of a difpofition. 
to crack. If this fhould happen, it muft gradually 
be heated until it does not crack any more, before 
any affay is made upon it. If this is not obferved, 
but the aflay made immediately with a ftron 
flame, fmall pieces of it will fplit off in the face 
and eyes of the affayer, and often throw along 
with them the matter that was to be affayed. 
Charcoal which is too much burnt confumes toa 
quick during the experiment, leaving fmall holes 
in it, wherein the matter to be tried may be loft: 
And charcoal that is burnt too little catches flame 
from the candle, burning by itfelf like a piece of 
wood, which likewife hinders the procefs. 

SECT. 
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Of thofe things that are to be affayed, only a 
fmall piece muft be broke off for that purpofe, not 
bigger than that the flame of the candle (Seét. vil. 
xiv.) may be able to act upon it at once, if re- 
quired; which is fometimes neceffary} for in- 
ftance, when the matter requires io be made ¥ed_ 
hot throughout. A piece of about an eighth part 
of an inch fquare'is reckoned of a tnoderate’ fize, 
and fitteft for experiments; feldom moré, but 
rather lefs. This proportion is only mentioned as 
a'direction in regard to the quantity, the figure 
being of no confequence at all, a piece broke off 
from a ftone feldom ‘or never happenin to be 
fquare. But here it is to -be obferved, that the 
piece ought to be broke as thin as poflible, at 
leatt the edges :. The advantage: thereof is eafily 

-feen, the fire having then more. influence upon 
_ the fubjeét, and the experiment being quicker 
made. ‘This is particularly neceffary to be ob? 
ferved when fuch ftones are to be aflayed, which 
although in fome refpects fufible by themfelves, 
yet refift confiderably the aétion of the fire; be- 
caufe they may by thefe means be’ brought into_ 
fufion, at leaft at their edges, which elfe would 
have been very difficult if the piece had been. 
thick. | : , zm 

Po pad hg bt Sra i 

Some of the mineral bodies are very difficult to_ 
keep f{teady upon the charcoal during the experi-_ 
ment, before they are made red-hot; becaufe, as 
foon as the flame begins to act upon them, they 
{plit afunder with violence, and difperte. Such” 
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often are thofe which are of a foft confiftence, or a 
particular figure, andwhich preierve the fame figure 
in however minute Si they are broke; for 
anftance, the Calcareous Spar, the Sparry Gypfam, 
Sparry Fluor, White Sparry Lead-ore, the Potters 
Ore, (Galena teffellata) the Teffellated Mock-lead 
or Blende, &c. even all the common fiuors which 
have no-determinate figure, and moft of the A&- 
nere metallorum calciformes. cryftalkfate omypatofe : 
All thefe are not fo compact as common hard 
ftones ; and =therefore, when the flame is imme- 
diately pufhed at them, the heat forces ittelf.quick- 
ly through. and into their clefts or pores, and 
caufes this violent expanfion and difperfion. Many 
of the clays are likewife apt: to crack in-the fire, 
which may be for the moft part afcribed to the 
humidity, of which they. always. retain a, portion, 
Befides thefe enumerated, there may be found now 
and then other mineral a of the fame nature; 
but it 1s, however, not fo common. 

The only way of preventing this inconvéniency, 
is to heat the body as flowly as poffible. It» is 
bet, firft of ail, to heat that place of the ,char- 
coal, where the piece is intended to be put on, 
and afterwards lay it thereon; a little. crackling 
wil} then enfue, but.commonly of no great confe- 
quence. After that, the flame is to be blown 
very flowly towards it, in the beginning) not di- 
rectly upon, but iomewhat ave it, and fo ,ap- 
proaching nearer and: nearer with the fame until it 
pens red hot... This will do for the moft part, 
but there are neverthelefs fome, which, notwith- 
ftanding all thefe precautions, it is alinoft impofli- 
ble to keep on the charcoal. Thus the Fluors are 
generally the mott difficult; and as one of their 
principal characters is difcovered tae their effects 
in the fire per fe, (Sect. xvili, 6.) they ought ne- 

ceffarily: 
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ceffarily to be tried that way. To this purpofe ig 
as beft to make a little hole in the charcoal to put 
the Fluor in, and then to put another piece of 
charcoal as a covering upon this, leaving only ¢ 
fmall opening for the flame to come in at, and 10 
Jook at the proof. As this {tone will neverthelefs 
moftly fplit and fly about, a larger piece thereof 
than is before-mentioned, (Sect. xvi.) muft be 
rai in order to have. at leatt fomething of it 
feft. ia 

But if the experiment is to be made upon a 
{tone whofe effects one does not want to fee in the 
fire per fe, but rather with fluxes, then a piece of 
it ought to be forced down into melted borax, 
(Sect. xxiii.) when always fome part of it will re+ 
main in the borax, notwithftanding the greateft 
part may fometimes fly away by cracking. ! 

SECT. XVIII. 

Ais the ftones undergo great alterations when 
expofed to the fire by themfelves, whereby fome 
of their characteriftics, and often the moft princi- 
pal, are difcovered, they ought firft to be tried 
that way; obfervine what has been faid before 
concerning the quantity of the matter, direction of 
the fire, &c. The following effects are generally 
the refults of this experiment, viz. a 

1. Calcareous earth or ftone, when it is pur 
does never melt by itfelf, but becomes white and 
friable, foas to break freely between the fingers; 
and, if fuffered to cool, and then mixed with 
water, it becomes hot, juft as common quick lime, 
Ais im thefe experiments only very {mall pieces are 
ufed, (Sect. xvi.) this laft effect is beft difcovered 
iy putting the proof on the outfide of the hand, 
with a drop of water to it, when inftantly a very 

quick 
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quick beat is felt on the fxin. When the calea- 
réous fubftance is mixed with the vitriolic acid, 
as in the sypfum,; or with a clay, as in the marle; 
it’commonly melts by itielf,; yet more or lefs difi-. 
cult in proportion to the differences of the mix- 
tures: The gypfum produces generally a white, 
and the marle a grey glafs or flag. When there 1s 
any iron in it, as in white iron ore, it becomes 
Wark, and fometimes quite black, &c. 
2. The Silicez never melt eis but become. 

generally more brittle after being burnt: Such of 
them.as are coloured become colourlefs, and the 
feoner when it does not arife from any contained 
metal, for inftance, the Topazes, Amethifts, &c. 
fome of the precious ftones, however, excepted, 
And fuch as are mixed with a quantity of iron, 
grow dark in the fire, as fome of the Jafpers, &c. 

3. The Garnet-kind melt always into a black 
flag, and that fometimes fo eafy, that it may be 
brought into a round globule upon the charcoal. 
4. The Argillacee, when pure, never melt, 
bur become white and hard: The fame effets 
follow when they are mixed with phlogifton; for 
inftance, the Soap-rock is eafily cut with the: 
knife; but, being burnt, it cuts glafs, and would 
trike fire with the fteel, if as large a piece, 148 18. 
neceflary for that purpofe, could be tried in this 
way. The Ssap-rocks are fometimes found of ‘a 
dark brown and nearly black colour, but become’ 
for all that quite white in the fire, as a piece’ of 
China ware: However, care muft be taken not to 
pw the flame from the top of the wick, there’ 
béing for the mofkt part a footy imoke, which com- 
rent will darken ail that it touches, and if this 
is not obferved, a miftake in thé experiment might 
eafily | happen: But if it is mixed with iron, as it 
is fometitnes found, it does not fo eafily part with 

its 
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its datk colour. The Argillacez, when mixed 
with lime, melt by themfelves, as above-men- 
tioned (1). When mixed with iron, as in the 
Boles, they grow dark or black ; and if the iron 
is not in too great a quantity, they melt alone into 
a dark flas; the fame happens, when they are 
mixeth with iron and a little of the vitriolic acid, 
as in the common clay, 8c. 

The Micacez and Afbeftine become fome-. 
gal hard: and brittle in the fire, and are more or 
lefs refractory, though they give fome marks of 
tufibjlity. 

6. The Fluores difcover one of their chief cha- 
racteriftics by giving a light, like Phofphorus, in 
the dark, when they are flowly heated; but lofe 
this property, as well as their colour, as foon as 
they are made red hot: They commonly melt in 
the fire into a white opaque flag, though fome of 
ag not very ealily. 

. Some forts of the Zeolites, a ftone lately dif- 
ieee melt eafily and foam in the fire, fome- 
times nearly as much as Borax, and become a 
frothy flag, &c.. 

8. A creat many of thofe mineral bodies which 
are impregnated with jron, as the Boles, and fome 

of the White Iron Ores, 8c. as well as fome. of 
the other iron ores, viz. the Bloodftone, are not 
attracted by the loadftone before they have been 
thoroughly soatted, &c. 
A farther digreffion upon thefe effects is un- 
neceffary here, their ¢numeration belonging more 
properly to the Mineralogy ; it is fuflicient only 
to. have mentioned the moft common, in order. thé 
better to explain the experiments that are HATE 
with the Blow-pipe. 

SECT. 
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> After the mineral bodies have been tried in ‘the 
fire by themfelves, they ought to be melted with 
fluxes, to find out if they can be diffolved or not, 
atid {ome other phcenomena attending this opera- 

. tion. To this puirpofe three different kinds of 
falts are ufed as Quxes, viz. Sal'Sode, Borax, and 
Sal fufible rnicrocofimicum (Se&. xi). scan agra 

> EC Tpit La wal 
‘ . 

The Sal Sod is a mineral alcali well known, 
prepared from the herb Kali or Saltwort; this ale”. 
is however not much ufed in thefe fmall experi~ 
ments, its effeéts upon the charcoal refidering it,. 
for the moft part, unfit for it; Becaufe, as foon, as 
the flame begins to act upon it, it melts inftantly, 
and is almott wholly attraéted by the charcoal. 
When this falt is employed to make any experi- 
ment, but a very little quantity thereof is wanted 
at. once, viz. about the cubical conterits ef an. 
eighth part of an inch, more or lefs i This is laid 
upon the charcoal, and the fame blown on it with 
the Blow-pipe; but as this falt commonly 1§ in 
form, of a powder, it is neceffary to go on very. 
foftly, that the force, of the flame may not difperle 
the mifiute particles of the falt.. As foon as it 
begins to rhelt it runs along on the charcoal ‘al- 
moit as melted tallow, and when cold, itis a 
glafiy matter of an opaque dull colour fptead on 
the coal. The riioment it is melted the matter 
which is to be tried ought to be put into it, bo- ~ 
caule othetwife the greateft part of the falt will 
be foaked into the charcoal, and too little of it 
left for the intended purpole; the flame ought 

2 then 
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then to be directed on the matter itfelf, and ‘it 
the falt {preads too much about, leaving the proof: 
almoft alone, it may be brought to it again by. 
blowing the flame on its extremittes, and direét- 
ing it towards the fubject of the experiment. 
Yn the afflays made with this falt, it is true, wee 
may find if the mineral bodies which are melted: 
with it have been diffolved by it or not ;. but we: 
cannot telkwith any certitude whether this is done 
haftily’ and with force, or gently and: flowly;: 
whether only-a lefs or a greater part-of the matter 
has been diffolved s nor cansit be well diftinguifhed : 
if the matter has imparted any weak tin¢ture to- 
the flag ;, becaufe this falt always bubbles upon 

the charcoal duritig the experiment, nor is it clear 
when cool; fo that {fcarce any colour, except it be 
a very deep one, can be difcovered, although: 
it'may fometimes be coloured by the matter that 
has been tried. ) 

SE:O°R, (XRimonds 
§ A iii. y 

“The other two falts, viz! the Borax, and. the- 
Sal fuftble microcofmicum, are very well adapted:: 
to thefe experiments, becawle they may by the~ 
fiame be brought to a clear uncoloured and tranf- 
parent glafs; and as they have no attraction to. 
the charcoal, they keep themfelves always upon, 
it in a round globular form. The Sal fufibile mi- 
crocofmicum 1s very fcarce, and’ perhaps not, to, 
be met with in the fhops; it 1s made of urine: 
Mr. Margraff has given a full account of its pre- 
paration in the Memoirs. of the Academy of- 
sciences at Berlin, ete ay 
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“The quantity of thefe two falts required for an 
cexperiment is almoft the fame as the Sal Sodz 
(Sect. xx.); but as thefe-falts are criftalhted, and 
-confequently include a great deal of water, parti- 
-eularly the borax, their bulk is confiderably re- 
duced when melted, and therefore a little more of 
thefe may be taken than the before- mentioned 
‘quantity. 

SECT. XXIII. 

Both thefe falts, (Sect. xxi.) when - hapolid 3 to 
the flame of the Blow pipe, bubble very much 
and foam before they melt to a clear elafs, but 
‘more fo the borax, which for the moft part -de- 
pends on the water they contain: And as this 
-would hinder the affayer to make. due obfervations 
on the phcenomena of the experiment, the ‘falt 
which is to be ufed, muft firft be brought to a clear 
glats, (Sect. xx1.) before it can ferve as a flux ; 
it muft therefore be kept in the fire until it is 
become fo tranfparent that the cracks in the char- 
coal may be feen through it. . This done, whatfo- 
ever ts to be tried, is Lach to it, -and the fire 
continued. 

FR Ny ae «0-98 

Here it is to be obferved, that ‘for the affays 
amad¢e with any of thefe two fluxes (Seét. xxit ) 
on mineral balties: no larger pieces of thefe 
muft be taken, than that altogether they may . 
keep a globular form upon the charcoal; becaufe 
then-it may be better diftinguifhed in what man- 
mer the flux acts upon the matter during the ex- 
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periment: If this is not obferved, the flux, com- 
municating itfelf with every point of the furface of 
the mineral body, {preads all over it, and keeps 
the form of this laft, which commonly is» flat, 
(Seét. xvi.) and by that means hinders the opera- 
tor to obferve all the phoenomena which may hap- 
pen. Befides, the flux being in too fmall a quan- 
tity, ‘in proportion to the body to be tried, 1s 
too weak to aét with all its force upon it. The 
beft proportion, therefore, is about a third part of 
the mineral body to the flux; and, as the quan- 
tity of the flux, mentioned in Sect. xx. xxii. makes 
a globe of a due fize, in regard to the greateft 
heat that is poffible to procure in thefe experi- 
ments; the fize of the mineral body, propofed in 
Sect. xvi. requtred when it 1s to be tried in the 
fire by itfelf, is too large on this occafion, the 
third part of it being here almoft fufficient. 

S BCE. v Rave 

The Sal Soda, as has been faid before, is not 
of much ufe in thefe experiments; nor has it any 
particular qualities in preference to the two laft 
mentioned falts, except that it diflolyes the Zeo-. 
lites eafier than the Borax and the Sal fufibile mi- 
crocofmicum. ~~ 

This laft mentioned falt fhews almoft the’ fame 
effeéts in the fire as the borax, and differs from 
this in very few circumftances, of which one of 
the moft principal is, that, when melted with 
manganefe, it becomes of a crimfon hue, initcad of 
a jacinth colour, which borax takes. | 

This falt is, however, for its fcarcity, ftill very 
little in ufe, borax alone being that which is coms 
monly ufed. Whenever a mineral body is melted 

with any or thefe two laft mentioned falts, in the 
| : above 
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above defcribed manner (Sect. xxii. e¢ /eg.) it is 
eafily feen whether it is quickly diflolved, becaute 
in that cafe an effervefcence arifes, which lafts till 
the whole is diffolved; or whether this is flowly 
done, in which cafe few and fmall bubbles only 
rife from the matter: Likewife, if it cannot be 
diffolved at all, becaufe then it is.obferved anly to 
turn round in the flux without the leaft bubble, 
and the edges look as fharp as they were kefore. . 

SECT. XXVI. 
In order further to illuftrate what has been faid 

about thefe experiments, I will mention fome 
inftances out-of the Mineralogy, concerning the 
effe&ts of borax upon the mineral bodies, viz. 

t. The calcareous fubftances, and all thofe 
{tones which contain any thing of lime in their 
compofition, diffolve readily and with effervetcence 
in the borax: This effervefcence 1s the more vio- 
lent, the greater the portion of lime contained in 
the ftone.. This reafon, however, is not the only 
one in the gypfum, becaufe both the cogdtiruents 
of this do readily mix with the borax, and there- 
fore a greater effervefcence arifes in melting gyp- 
fum_ with the borax, than lime alone. 

2. The Silicea do not diffolve, unlels fome few, 
which. contain a quantity of iron. 

3. The Argillacez, waen pure, are not.acted 
upon by the borax ; but when they are mixed with 
fome heterogeneous bodes, tucy are diffolved, 
though very flowly ; fuch is for inftance the Stone 
Marrow, the Common Clay, &c. | 

4. The Granatex, Zeolites, and Trapp, diffolve 
but flowly. 

5. Lhe Fluores, Afvettinaz, and Micacea, dif- 
folve for. the moft-part very eafily, and fo farth. 

U 4 Ce oh 



[ 296 J 

SECT. XXVIL 

- Some of thefe bodies melt to a colourlefs tranf- 
arent. glafs with the borax; for inftance; the 
Calcareous Subftances, when pure, the Fluores, 
fome of the Zeolites, &c. Others tinge the borax 
with a green tran{parent colour; viz. the Granatea, . 
Trapp, tome of the Argillacee, fome of the Mica- 
cece and Aflefling : This green has its origin, partly 
froma {mall portion of iron, which the Grenatee 
particularly contain, and partly from phiogifton. 

SECT. XXVIIL 

‘The borax cannot diffolve but a certain quan- 
tity of a mineral body proportional to its own. 
Of the calcareous kind it diffolves a vaft quantity, 
but turns at laft, when too much has been added, 
from a clear, tranfparent, to a white, opaque flag. 
When the quantity of the calcareous matter ex- 
ceeds but little in-proportion, the glafs looks very 
clear as long as it remains hot; but as foon as it 
begins to cool, a white half opaque cloud is feen 
to arife from the bottom, which fpreads over the 
third, half, or more of the glafs globe, in propor- 
tion to the quantity of calcareous matter; but the 
glais or flag is neverthelefs fhining, and of a glafly 
texture when broke; if more of this matter be 
added, the cloud rifes quicker and more opaque, 
and io by degrees till the flag becomes quite milk 
white: It is then no more of a fhining, but rather 
dry appearance, on the furface ; is very brittle, and 

- 

ofa graiced texture, when broke. 
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SECT, XXxIx. 
All that has been faid hitherto of experiments 

upon mineral bodies, is only concerning the ftones 
and earths, Jam now proceeding to the metals 
and ores, in order to defcribe the manner of ex- 
amining thefe bodies, and particularly the manage- 
ment of the Blow-pipe in thefe experiments. An 
exact knowledge, and nice proceeding are fo much 
the more necefflary here, as the metals are often fo 
difguifed in their ores, as to be very difficulrly 
known by their external appearance, and liable 
fometimes to be miftaken one for the other: Some 
of the cobalt ores for inftance, refemble. mucha 
Pyrites Arfenicalis ; there are alfo fome iron and 
lead ores, which are nearly like one another, &c. 

SECT. XXX. 

As the ores generally confift of metals minera- 
lifed with fulphur or arfenic, or fometimes both 
together ; they ought firft to be expofed to the 
fire by themfelyes, in order, not only to deter. 
mine with which of thefe they are mineralifed, but 
alfo to fet them free from. thefe volatile minera~ 
lifing bodies: Thus this ferves inftead of calcinae 
tion, by which they are prepared for furtheg: 
eflays. 7 

SECT, XXXI. 

Here it muft be abferved, that, whenever any 
metal, or fufible ore is to be tried, a little con- 
cavity muft be made in that place of the charcoal 
where the matter is to be put; becaufe, as foon 
gs it is melied, it forms Mfelf into a globular figure 
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‘and might then roll from the charcoal, if its fur- 
face was plain; but when borax is put to it, this 
tconveniency is not fo much to be feared. 

Sie On Ot Me Ge F 

Whenever an ore is to be tried, a finall bit is 
broke off for that purpofe, of juch a fize as is di- 
rected in Sect. xvi. this bit is laid upon the char- 
coal, and the flame blown on it flowly: Then the 
fulphur or arfenic begins to part from it in form 
of {moke ; thefe are eafily diftinguifhed from one 
another by their {mell, that of iulphur being fuf- 
ficiently known, and the arfenic fmelling like gar- 
lick. The flame ought to be blown very foftly, 
as long as any {fmoke ts feen to part from the ore; 
but, after that, the heat muft be augmented by 
degrees, in order to make the calcination as per- 
feét as poffible. If the heat is applied very ftrong 
from the beginning upon an ore, that contains 
much of thefulphur, or arfenic, this ore will pres 
fently melt, and yet lofe very Iittle of its mine-~ 
ralifing bodies, and by that means render the cal- 
Cination very imperfect. It is however, impoflible 
to calcine the ores in this manner to the utmoft. 
erfection, which is eafily feen in the following 

inftance, viz. in melting down a calcined Potter*s 
ere with borax, it will be found to bubble upon 
the coal, which depends on the fulphur, which is 
fill left, the vitriolic acid of this uniting with the 
borax, and caufing this motion. However, lead 
in its metallic form, melted in this manner, bub- 
bles alone upon the charcoal, if any fulphur re- 
mains init. But, as the lead, as well as fome of 
the other metals, may raife bubbles upon .the 
charcoal, although they are quite free from the 
fulpbur, only by the flames being forced too. vio- 
ee | | lently 
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lently on it, thefe pheenomena ought not to'be 
coniounded with each other. ; ie 

SECT. XXXII. 

The ores being thus calcined, the metals con- | 
tained in them may be difcovered, either by being 
melted alone, or with fluxes:. when they fhew 
themfelves, either in their pure metallic ftate, or 
by tinging the flag with colours peculiar to each 
of them. In thefe experiments it is not to be ex- 
pected, that the quantity of metal contained in 
the ore fhould be exactly determined; this muft 
be done in larger laboratories. This cannot, how- 
ever, be looked upon as any defeét, fince it is fuf- 
ficient for a mineralift, only to find out what fort 
of metal is contained in the ore. Theré is ano- 
ther circumftance, which I am forry to fay, is a 
more real defect in our little laboratory, which is 
that fome ores are not at all able to be tried in it, 
by fo fall an apparatus: for inftance, the gold 
ore called Pyrites aureus, which confifts ‘of gold, 
iron, and fulphur. The greateft quantity of gold, 
which this ore contains, is about one ounce, or 
one ounce and an half out of one hundred pounds 
of the ore, the reft being iron and fulphur; and. 
as only a very fmall bit is allowed for thefe experi- 
ments, (Seét. xvi. xxxi.) the gold contained there- 
in, can hardly be difcerned by the eye, even if it 
could be extraéted, but it goes along with the 
iron in the flag, this laft metal being in fo large a 
quantity in proportion to the other, and both of 
them having a commicible power with each other, 

All the kinds of Blende, Black jack, which are 
mineralifed zink ores, containing zink, fulphur, 
and iron, cannot be tried this way, becaufe they 
cannot be perfectly calcined, and befides, the'zink 

flies 
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flies off, when the iron fcorifies: either can all 
thofe Blendes, which contain filver or gold mi- 
meralifed with them, be tried in this manner, 
which is particularly owing to the imperfeét calci- 
mation ; nor are the quickfilver ores fit for thefe 
experiments, the volatility of this femi-metal mak- 
ing it impoffible to bring it .out of the poorer fort 
of ores *; and the rich ores, which fweat out the 
quickfilver, when kept clofe in the hand, not 
wanting any of thefe aflays, &c. Thofe ores 
ought to be affayed in larger quantities, and even 
with fuch other methods, as cannot be applied 
upon a piece of charcoal. 

SECT MAX. ae 

_ Some of the rich filver ores are eafily tried.: 
for inftance, Minera argenti vitrea, commonly cal- 
fed Silver-glafs, which confitts only of filver and 
fulphur. When this ore is expofed to the flame, 
it melts inftantly, and the fulphur goes away ia 
fume, leaving the flver pure upon the charcoal, 
in a globular form. If this filver fhould happea 
to be of a dirty appearance, which.often is theicale, 
then it muft be melted anew with a very little 
borax, and after it has been kept in fuffion for|a 
minute or two, fo as to. be perfectly melted and red- 
hot, the proof is fuffered to cool: it may then be . 
taken off the coal, and being laid upon the fteel- 
plate, (Sect. xi. 2.) the filver is feparated from the 
flag by one or two ftrokes of the hammer .(Seéte xa. 
g.). Here the ufe of the iron ring (Sect. xn) is 
manifeft, for this ought firlt to be placed upon 
the plate, to hinder the proof from flying off by 
the violence of the ftroke, which otherwife would 

* A piece of gold being laid over the proof, to receive the 
fumes, readily difcoversif it contains any quick-filver. Andit 
3s probable, that by like procefles, we may alfo be enabled 4o 
dikcover with the Blow: pipe other of the volatile fubftances. 

~ happen, 
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Happen. ‘The filver is then found inclofed in the” 
fag of a globular form, and quite fhining, as if it 
were polifhed. When a large quantity of filver is 
contained in a lead ore, viz.. in-a potter’s: ore, it 
ean likewile be difcovered through the ufe of the: 
blowpipe, of which more will be mentioned’ here- 
aiter. (Sect. xxxix.) WYSdi: Bev! 

SECT. Xk. 
Of the pure Tin ores, the tin may’ Be melted” - 

out in its metallic ftate. Some of thefe ores melt: 
very eafily, and yield their metal in quantity, ‘if’. 
only expofed to the fire by themfelves: but others: 
are more refractory, and as thefe melt very flowly,, 
thetin, which fweats out in form of very fmall glo-- 
bules, is inftantly burnt to aihes, before thefe glo- 
bules have time to unite, in order to compofe'a: 
larger globe, which might be feen-by the eye, and 
is not fo foon deftroyed by the fire; it is therefore” 
neceffary to add a little borax to thefe from the 
beginning, and then to blow ‘the flame violently 
at the-preof. The borax does here preferve:the 
metal from being too foon calcined, and even con-. 
tributes to the readier collecting of the fmall me 
tallic particles, which foon are feen to form them- 
felves into a globule of metallic tin at the bottom: 
of the whole mafs, neareft to the charcoal. As. 
foon as fo mych of metallic tin is produced, as is.: 
fufficient to convince the operator of its-prefence, 
the fire ought to be ceafed although not the whole: 
of the ore is yet melted; becauie feldom, or ra- 
ther never, the whole of this kind of ore can be: 
reduced into metal by means of thefe experiments,, 
a great deal thereof always being calcined : and if. 
the fire is continued too long, perhaps even the’ 
metal, already reduced, may likewife be burnr-to, 
afhes: for the tin is very foon deftroyed from its. 

’ 

metallic ftate by the fire, 
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Spectr. seer 
Moft part of the lead ores may be brought to 4 

metallic lead upon the charcoal. The Miner plambi 
calciformes, which are pure, are eafily melted into™ 
lead : but fuch of them, as are mixed with an ochres 
ferri, or any kind of earth, as Clay, Lime, &c. 
yield very little-of lead, and even nothing at all, 
ifthe heterogenea are combined therewith in any 
Jarge quantity : this happens even with the Ménera» 
plumbi calciformis arfenico mixta. Thefe, therefore, 
are not to be, tried but in larger laboratories:: 
However, every, mineral body fufpected to contain 
any metallic fubftance, may be tried by the blow- 
pipe, fo..as to give fufficient proofs, whether it 
contains,or not, by its effects being different from. 
thofe of the ftone or earths, &c. | ' 

e 

Se es. Se ee 

“The Minere plumbi mineralifate, » eave the ° 
Jead in'a metallic form, if not too large a quantity” 
of iron is mixed with it. For example, when a° 
teffellated or fteel-grained lead ore 1s expofed to_ 
the flame, its fulphur, and even the arienic, if - 
there be any, begins to fume, and’ the ore itfelf 
immediately to melt into a globular form; the reft. 
of the fulphur continues then to fly off, if the” 
flame is blown flowly upon the mafs, inftead of ’ 
that, very little of the fulphur will go off, if the 

- flame is forced violently on it: in this cafe, it ra= 
ther happens that the lead itfelf crackles and diffi- 
pates, throwing about very minute — utara 
ticles. The fulphur being driven out, as much as’ 

-poffible, which is known by finding no fulphureous 
vapour in felling at the proof, the whole -! re 

\ ere 
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fered to cool, and then a globule of , metallic lead. 
will be left upon the coal:. “If any iron is contained 
in the lead ore, the lead, which is melted out of 
it, is not of a metallic fhining, but rather of a 
black and uneven furface :, a. little borax mutt. in. 
this cafe be melted with it, and as {oon as no, bub. 
ble is feen to rife any longer from the,metal into 
the borax, the fire mutt he difcontinued : when 
the mais is. grown cold, the iron will be found 
fcorified with the borax,, and. the. lead, A 
and of athe colour. 2), |). MY Hoge gh) 

IR an gig 8 4 AT jen 
eT he bot does not fost thé’ lead Ti “thiéfe: 
fmall experiments, when“it is pure: if the flame 
is forced with violence onit, a bubbling will enfue, 
fefembling ‘that which is obferved when borax 
diffolves a body melted with it, but when the fire 
ceafes, the flag will be perfeatly. clear and tranf{pa- 
rent, ‘and a quantity of very minute lead particles 
will be feen fpread about in the borax, which have 
ween torn off from the mafs during the bubbling. 

» 8S 

USEC F. XXXIX. ah 

If fuch a lead ore (Ses. xxxyii.) is rich he, 
this laft metal may likewife, be i) src byt his. 
experiment; becaufe, as the lead is yolatile, i i 
may be forced off, and the filver remain, To effeé 
this, the lead, which is melted out of the ore,, 
mutt be kept in conftant fufion with a flow. hear, 
that it may be confumed. This end will be fooner. 
obtained, and the lead part quicker, if, during 
the fufion, the wind through the Blow-pipe is dt- 
rected immediately, though not forcibly, upon_the 
melted mefs itfelf, until it begins to coc}, then the 
fire mult be direéted on it apts The lead, has 
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is already in a volatilifing ftate, will by this artifice 
be driven out in form of a fubtil fmoke ; and by thus 

‘continuing by turns, to melt the mafs, and then to 
blow off the lead, as hasbeen {aid} until no fmoke 
is' any longer perceived; the ‘filver will at laft be 
obtained pure. - The fame obfervation holds good 
Here alfo, which was'made about the gold, that, 
as none but very little bits of the ores can be em- 
ployed in thefe experiments, it will be’ difficult to 
extract the filver out of a:poor ore; for fome part 
of it will fly off with the lead, and, what might 
be left, is too little to.be difcerned by the eye. 
The filver, which, by this means is obtained, is 
eafily diftinguifhed fromlead. by the following ex- 
ternal marks, viz. that-it;muft be red-hot, before 
it can be melted: it cooles fooner than lead: it 
has. a! filver colour; that is’ to fay, brighter and 

whiter than lead: and is harder to. beat with the 
hammer, (Sect. xxxiv.) ; 

SECT. XL. 

The Minere cupri calciformes, (at leaft fome of 
them) when not mixed-with too much ftone or 
earth, are eafily reduced to copper with any flux: 
if the copper is fourid not to have its natural 
bright colour, it muft be melted with a little borax, 
which purifies it. Some of thefe ores do not at all 
difcover their metal, if not immediately melted 
with borax ; the heterogenea, contained in them, 
hindering the fufion, before thefe are fcorified by 
the flux. : ea 

- 
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expofed to the flame by themfelves, they will be 
found inftantly to melt, and part of their fulphur 
to go off; the copper may afterwards be obtained 
in two ways: the one, by keeping the proof in 
fufion for about a minute, and atter juffering it to 
cool; when it will be found to have a dark and 
uneven appearance externally, but which, after 
being broke, difcovers the metallic copper of a 
globular form in its centre, furrounded with a ree 

gule, which ftill contains fome fulphur anda por. 
tion of the metal: the other, by being melted. 
with borax, which laft way fometimes makes the. . 
metal appear fooner. i 

238 ECP XE. 

The Minere cupri pyritacee, containing coppers 
fulphur, and iron, may be tried with the blows 
pipe, if they are not too poor: in thefe experi- 
ments the ore ought to be calcined, and, after 
that, the iron fcorified, Fot this purpofe a bit of 
the ore muft be expofed to a flow flame, that as 
much of the fulphur as poflible may part from it, 
before it is melted, becauie the-ore commonly melts. 
very foon, and then the fulphur is more. difficult - 
todrive off. After being melted, it muftbekepe | 
in fufion with a ftrong fire, for about a minute, 
that a great part of the iron may be calcined: and, » 
after that, fome borax muft be added, which 
fcorifies. the iron, and turns with it to a. black 
flag. If the ore is very rich, a metallic copper — 
will be had in the flag, after the {corification:; if — 
the ore is of a moderate richnefs, the copper will 
ftill retain a little fulphur, and fometimes iron : the 
product will therefore be brittle, and muft with 
great caution be feparated from the flag, that is 
may not break into picces; and if this product.is 

Xx  atter- 
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afterwards treated in the fame manner as before 
faid, in {peaking of the grey copper-ores (Sect, 
xli.), the metal will foon be produced. ,; But, if the 
ore is poor, the product after the firft fcorification 
muft be brought into fufion, and afterwards melted 
with fome frefh borax, in order to calcine and ‘{co- 
ify the remaining portion of iron; after which it 
may be treated as mentioned in Seét. -xli, 
The copper will, in this laft cafe; be found ina 
very {mall globule. 

SECT.’ XLITE- 

The copper is not very eafily {corified with this 
apparatus, when it 1s melted together with borax ; 
unlefs it has firft been expoied to the fire by itfelf 
for awhile, in order to be calcined... Whenronly 
a little of this metal is diffolved, it inftantly ,tinges 
the flag of a reddifh brown colour, and moitly 
opaque; but as foon as this flag is kept in fufion 
for a little while, it becomes quite green and tranf- 
parent: and thus the prefence of the copper, may 
be difcovered by the colour, when it is concealed 

in heterogeneous bodies, fo as. not to be difcovered 
by any other experiment. Speen 

SE Crlr REA. One aM 

If metallic copper is‘melted with borax by a flow 
fire, and only fora very little time, the glafs, or flag, 

becomes of a fine:tranfparent blue or violet’ colour, 

inclining more or lefs to the green; but this colour 

is not properly owing to the copper, but it may ra- 

ther be to its phlogifton; becaufe the fame colour 
is to be had in the fame manner from iron: and 
thefe glafles, which are coloured with eithernef 
thefe two metals, foon lofe their colour, ifex- 

bs pofed 

er 
. 
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pofed toa ftrong fire, in which they are made quite 
clear, andcolourlefs. Befides, if this glafs, tinged 
blue with the copper, is again melted with more 
of this metal, it becomes of a good green colour, 
which for a long time keeps unchanged in the fires 

a ae id Wigan oe PE chy 

The iron ores, when pure, can nevet be melted 
by themfelves, through the means of the blow- 
pipe alone, nor do they yield their metal, when 
melted with fluxes, becaufe they require too ftrong a 
heat to be brought into fufion; and, as both the ore 
and the metal itfelf very foon lofe their phlogilton 
in the fire, and cannot be fupplied with a fufficient 
quantity from the charcoal, fo likewife they are 
very foon calcined in the fire’ This eafy. calci- 
nation is alfo the reafon why: the fluxes, for in- 
ftance borax, readily fcorify. this ore, and 
even the metal itfelf. The iron lofes its phlo- 
gifton in the fire fooner than the copper, it is there- 
fore eafier fcorified; and this is the principle on 
which the experiment mentioned in Set. xlii, is 
founded. 

SECT. XLVI. ; 

The iron is, however, difcovered without miuch 
difficulty, although it were mixed but in a very 
{mall quantity with heterogeneous bodies. ‘The 
ore, or thofe bodies which contain any. large 
quantity of the metal, are all attracted by the load- 
ftone, fome without any previous calcination, and 
others not till after having being roafted. When 
a clay is mixed with a little iron, it commonly 
melts by itfelf in the fire ; but, if this metal is 
contained in a limeftone, it does not promote the 

X 2 fufion, 
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fufion, but gives the ftone a dark, and fometimes 
a deep black colour, which always is the charaéter 
of iron. A Minera ferri calciformis pura cryftal- 
lifata, is commonly of ared colour:.This being 
expofed to the flame, becomes quite black, and is 
then readily attracted by the loadftone, which it 
was not before.  Befides thefe figns, the iron dif- 
covers itfelf, by tinging the flag of a green tranf- 
parent colour, inclining to brown, when only a 
little of the metal is fcorified; but as foon as any 
Jarger quantity thereof is diffolved in the flag, this 
becomes firft a blackifh brown, and afterwards 
quite black and opaque. 

SECT. XLVI 

Biimuth is known by its communicating 2 
yellowifh brown colour to borax: and Arfenic 
by its volatility, and garlick imell. Antimony, 
both in form of regulus and ore, is wholly 
volatile in the fire, when it is not mixed with 
any other metal (except arfenic), and is known 
by its particular {mell ; eafier to be diftinguifhed, 
when once known, than defcribed. When the ore 
of antimony is melted upon the charcoal, it bub- 
bles conftantly, during its volatilifing. 

SE CP, oor. 

Zine ores are not eafily tried upon the coal 
(Se&t. xxxiii.). But the regulus of zinc, ex- 
pofed to the fire upon the charcoal, burns with 
a beautiful blue flame, and forms itfelf almoft in- 
{tantly into white flowers, which are the common 
flowers of zinc. 

SEC Tx 



L 309 J 

Sette ae V ILI, 

Cobalt is particularly remarkable for giving 
to the glais a blue colour, which is the zaffre or ~ 
fmalt. To produce this, a piece of cobalt ore 
mutt be calcined in the fire (Sect. xxx. xxxi.) and 
afterwards melted with borax. As foonas the glafs, 
during the fufion, from being clear, feems to 
grow opaque, itis afign, that it is already tinged 
a little ; the fire is then to be difcontinued, and the 
operator muft take hold with the nippers (Sect. | 
x1. 6.) of a little of the glafs, whilft yet hot, and 
draw it out flowly in the beginning, but afterwards 
very quick, before it cools, whereby a thread of 
the coloured gla{s is procured, more or lefs thick, 
on which the colour may eafier be feen againft the 
day or candle-light, than if it was leftin a globular 
form. This thread melts eafily if only put in the 
flame of the candle, without the help of the blow- 
ipe. | 
If this glafs is melted again with more of the 

cobalt, and kept in fufion tor a while, the colour 
becomes very deep; and thus the colour may be 
altered, according to pleafure. 

Se, Uk, obs 

When the cobalt ore is pure, or at leaft contains 
but little iron, a cobalt regulus is almoft inftantly 
produced in the borax, during the fufion: but 
when it is mixed witha quantity of iron, this jaft 
metal ought firft to be feparated, which is eafily 
performed, fince it fcorifies fooner than the cobalt; 
therefore, as long as the flag retains any brown or 
black colour Sect, xlvili. it muft be feparated, 

> ee and 
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and melted again with frefh borax, until it fhews 

the blue colour. 

ele lp ee hteed sy 5 

Nickel is very feldom to be had, and as its 
ores are feldom free from mixtures of other metals, 
it is very difficultly tried with the blowpipe. 

However, when this femi-metal is mixed with iron 
and cobalt, it is eafily freed from thefe heteroge- 
neous metals, and reduced to a pure nickel regulus 
by means of fcorification with borax, in the fame 
manner as is mentioned Seét. |. becaufe both the 
iron and cobalt fooner fcorify than the nickel. 
The regulus of nickel itfelf is of a green colour, 
when calcined: it requires a pretty ftrong fire be- 
fore it melts, and tinges the borax with a jacint 
colour. Manganefe gives the fame colour to borax, 
but its other qualities are quite different, fo as not 
to be confaunded with the nickel. 

Sie Pecos lll. 

Thus I have briefly defcribed the ufe of the 
Blow-pipe, and the method of employing it in the 
{tudy of Mineralogy. Any gentleman who is a 
Jover of this fcience, will, by attending to the 
rules here laid down, be able in an eafy manner to 
amufe himfelf in difcovering the properties of thofe 
works of nature which the mineral kingdom fur- 
nifhes us with. The hufbandman may by its help 
find out what forts of ftones, earths, ores, &c. 
there are on his eftate, and to what ceconomical 
ufes they may be employed. The Scientific Mi- . 
neralift may, by examining into the properties and 
effects of the mineral bodies, difcover the natural 

relation 
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relation thefe bodies ftand in to each other, and 
thereby furnifh himfelf with materials for ettablith- 
ing a Mineral Syftem, founded on fuch principles as 
Nature herfelf has laid down in them; and this in 
his own ftudy, without being forced to have re- 
courfe to great laboratories, crucibles, furnaces, 
&c. which is attended with a great deal of trouble, 
and is the reafon why fo few can have an op- 
portunity of gratifying their defire of knowledge 
in this part of natural hiftory. I do not pretend 
to fay, that the Pocket-Laboratory here defcribed, 
is in every refpect as perfect as it is capable of 
being made: and] have in the foregoing pages 
indicated fome inftances where it is not fatlicient ; 
yet thofe inftances are very few. Befides, the 
fhort time fince it has been invented, and : the few 
perfons that have known how to make ufe of it, 
area fufficient apology for its not being brought to 
the utmoft degree of perfection. Itis to be hoped, 
that the more general its ufe be made, the more 
and fooner will fuch imperfections be removed, and 
fuch wants filled up, as will be found neceflary and 
convenient. I fhall now add fome hints towards 
thefe improvements, leaving to the judicious prac- 
titioner the manner of c staph them. 

oe Thee a, SEE 

A greater number of fluxes might, perhaps, be 
found out, whofe effects on mineral bodies might — 
be different from thefe already in ufe, whereby 
more diftinét characters of thofe mineral bodies 
might be difcovered, which now either fhew am- 
biguous ones, or which are almoft impoffible to 
try exactly with the Blow-pipe. Inftead of the /al 
Mari fome other falts might be found out, more 
Gt for thefe experiments. But it is very neceflary 

xX 4 not 
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not to make ule of any other fluxes than fuch as 
have no attraction to the charcoal: if they, at 

-the fame time, are clear and tranfparent, when 
melted, as the borax and the fal fufibile microcof- 
wucnim, it is {till better: however, the tranfparency 
Or opacity are of no great confequence, if a fub- 
{tance is efiayed only in order to difcover its fufi- 
bility, without any attention to its colour; in which 
cafe, fome metallic flag, perhaps, might be ufeful. 

Sek. ee 

When fuch ores are to be reduced whofe metals 
are very apt to calcine, fuch as tin, zinc, &c. it 
might perhaps be of fervice to add fome phlo- 
gifton, fince the charcoal cannot afford enough of 
it in the open fire of thefe effays : fucha phlogifton 
might be the hard refin, or fome fuch body. The 
manner of melting the volatile metals out of their 
ores per defcenfum might alfo, perhaps, be imitated : 
for inftance, a hole might be made in the charcoal, 
wide above, and very narrow at the bottom; a 
little piece of the ore being then Jaid at the upper 
end of the hole, and covered with fome very fmall 
pteces of the charcoal, the flame mutft be directed 

_ onthe top: the metal might, perhaps, by this me- 
thod gather in the hole below, concealed from the 
violence of the fire, particularly if the ore is very 

_tufible, &c. : 
Several of my experiments have indeed induced 

me to believe the poffibility of thefe improvements ; 
but as I have not yet had an opportunity of bring- 
Ing them to perfection, 1 will not deliver them 
as infallible: thefe hints are only communicated 
gs an inducement to farther experience. 

SECT: 
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SEG Tr oey. 

The ufe of the Pocket-Laboratory, as here de- 
fcribed, is chiefly calculated for a travelling mine- | 
ralift. But a perfon who is always refiding at 
one and the fame place, may by fome fmall altera- 
tion make it more commodicus to himfelf, and. 
avoid the trouble of blowng with the mouth. 
For this purpofe he may have the Blow-pipe 
go through a hole in a table, and fixed under- 
neath to a {mall pair of bellows with double bot- 
toms, fuch as fome of the glafs- blowers ufe, and 
then nothing more is required, than to move the 
bellows with the feet during the experiment; but. 
in this cafe a lamp may be ufed inftead of a candle. 
This method would be attended with a ftill greater 
advantage, if there were many fuch paris as fig. 3. 
tab. 1. the openings of which were of different — 
dimenfions : theie parts might by means of a {crew 
be faftened to the main body of the Blow-pipe, and 
taken away atleifure. The benefit of having thefe 
nozzles, if I may be permitted to call them fo, of 
different capacities at their ends, would be that of 
exciting a ftronger or weaker heat as occafion 
might require. 1c would only be neceffary to ob-. 
ferve, that in proportion as the opening of the pipe 
(nozzle) is enlarged, the quantity of the flame 
muft be augmented by athicker wick in the lamp, 
and the force of blowing increafed by means of 
weights laid on the bellows. A much intenfer 
heat would thus be procured by a pipe of a confi- 
derable opening at the end, by which the experi- 
ments might undoubtedly be carried farther than 
with the common Blow-pipe, 
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RIC {S Same 

A traveller, who has feldom an opportunity of 
_ carrying many things algng with him, may very 

well be contented with this Pocket-Laboratory, 
and its apparatus, which is fufficient for moft part 
of fuch experiments as can be made on a journey. 
There are, however, other things very ufeful to 
have at hand on journey, which ought to make 
a fecond part of the Pocket-Laboratory, if the 
manner of travelling does not oppofe it: this con- 
fifts of a little box including the different acids, 
and one or two matraffes, in order to try the mine- 
val bodies in liquid menftrua, if required. 

BAC. De ev dd, 

Thefe acids are, the Acid of Nitre, of Vitriol, 
and of Common Salt. Moft of the ftones and 
earths are attacked, at leaftin fome degree, by the | 
acids ; but thé calcareous are the eafieft of all to be 
diffolved by them, which is accounted for by their 
calcareous properties. The acid of nitre 1s that 
which is moft ufed in thefe experiments; it dif- 
folves the limeftone, when pure, perfectly, witha 
violent effervefcence, and the folution becomes 
clear: when the limeftone enters into fome other 
body, it is neverthelefs difcovered by this acid, 
through a greater or lefs effervefcence in proportion 
to the quantity of the calcareous particles, unlefs 

_ thefe are fo few, as to be almoft concealed from the ° 
acid by the heterogeneous ones. In this manner, 
a calcareous body, which fometimes nearly refem- 
bles a filiceous or argillaceous one, may be known 
fromthefe latter, without the help of the Blow-pipe, 
only by pouring one or two drops of this acid 

upon 
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upon the fubjeé&t; which is very convenient when 
there is no opportunity, nor time, of ufing this in- 
ftrument. : 

Pe eo Ely bere 

The Gypfa, which confift of lime and the yitri- 
olic acid, ( Sect. xviii. 12.) are not in the leaft at- 
tacked by the acid of nitre, if they contain a fuffi- 
cient quantity of their own acid, becaufe the vi- 
triolic acid hasa ftronger attraction to the lime, 
than the acid of nitre: but if the calcareous fub- 
ftance is not perfectly faturated with the acid of 
vitriol, then an effervefcence arifes with the acid 
of nitre, more or lefs in proportion to the want of 
the vitriolic acid. Thefe circumftances are often 
very effential in diftinguifhing the calcarei and 
gyp/a from one another. 

SECT. LIX. 

The acid of nitre is likewife neceffary in trying | 
the zeolites, of which fome fpecies have the fin- 
eular effect to diflolve with effervefcence in the 
abovementioned acid ; and within a quarter of an 
hour, jor even fometimes not until feveral hours 
after, to change the whole folution into a clear 
jelly, of fo firm a confiftence, that the elafs, wherein 
it is contained, may be reverfed, without its falling 
out. | 

A 2 Bie LE 40, 

If any mineral body is tried in this menftruum, 
and only a {mall quantity is fufpected to be difiolved, 
though it was impoffible to diftinguith it with the 
eye during the folution, it can be eafily difcovered 

by 
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by adding to it ad faturitatem a clear folution of 
an alcali, when the diffclved part will be precipi- 
tated, and fall to the bottom. For this purpofe 
the fal /ode (Sect. xx.) may be very ufeful. 

RE ip Ol ia 2. 3 

_ The acid of nitre will fuffice for making expe- 
riments upon {tones and earths; but if the expe- 
riments are to be extended to the metals, the other 
two acids (Sect. lvii.) are alfo neceflary. As the 
acids aré very corrofive, they muft not be kept in 
the ordinary Pocket-Laboratory, already defcribed, 
for fear of fpoiling the other apparatus, if the 
ftoppers fhould happen not to fit exaétly to the 
necks of the bottles, and fome of the acid fhould 
be fplit. 

ih a a ty) 

I havea feparate box, which is eight inches and 
three quarters long, four inches broad, and five 
inches high. In this box are three Jong and narrow 
bottles, containing the acids, placed upright at 
one end of it, two glafs matrafles laid horizontally 
in the upper part, and alittle drawer underneath, 
made on purpofe to fill the empty room below the 
matrafles, and to give the box a regular form ; 
and as charcoal is not every where to be met with 
in travelling, I always havea piece in this drawer 
for the ufe of the Blow-pipe. | 

SE OgT. EX. 

In order to keep the acids more clofe in the bot- 
tles, fince the glafs-ftopper is not always fufficient, 
I have a glafs-cover befides, made fo, as to fcrew 

7 round © 
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round the neck of the bottle; and if this is nicely 
made, nothing can come through, though the box 
be inclined, or even reverfed, which fometimes 
may happen. The natural form and bignefs of 
the glafs matraffes 1s feen tab. 1, fig. 4. They 
ought to be very thin at the bottom, that they 
may not crack, by being fuddenly put over the 
fire, or taken off it. in thefe matraffes folutions 
may very eafily be made over the flame of a candle : 
every mineral body capable of being affected by 
the acids in this degree of heat, may here be dif- 
folved, and particularly the metals. As the ma- 
nagement in thefe proceffes is the fame as in ordi- 
nary laboratories, of which we have ample defcrip- 
tions in -feveral books, it is not necefiary to copy 
them here, my intention being only to defcribe an 
eafy way of making experiments upon mineral bos 
dies, which has not before been publifhed; in ex- 
plaining of which I neverthelefs have been forced 
now and then to mention fomething that more 
properly belongs to Mineralogy. 

SEC PT. ¢ PRIV: 

Another inftrument is likewife neceflary to°a 
complete Pocket-Laboratory, viz. a Wafhing- 
trough, in which the mineral bodies, and particu- 
larly the ores, may be feparated from each other, 
and from the adherent rock, by means of water. 

This trough is very common in the laboratories, 
and is ufed of different fizes; but here only one is 
required of a moderate fize, fuch as twelve inches 
anda half long, three inches broad at the one end, 
and one inch and a half at the other end, floping 
down from the fides and the broad end to the bot- 
tom, where it is three quarters of an inch deep: 
I have given a figure of it in tab. 1. fig. 5. Itis 

com- 
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commonly made of wood, which ought to be chofen 
{mooth, hard .and, compact, wherein are no pores 
in which the minute grains of the pounded matter 
may conceal themfelves, 

It is to be obferved, that if any fuch matter is 
to be wafhed, which is fufpeéted to contain fome 
native. metal, as filver or gold ; a trough fhould be 
procured for this. purpofe, ofa very thallow flope, 
becaufe the minute particles of the native metal 
have then more power to-affemble together at the 
broad end, feparate from the other matter. 

pit, Cio, Ux 

7 he management of this trough, or the man- 
ner of wafhing, which I fuppofe to: be known be- 
fore, confifts chiefly in this: That when the matter 
is mixed with about three or four times its’ quantity 
-of water in the trough, this is kept very loofe be- 
tween two fingers of ‘the left hand, and fome light 

“ftrokes given on. its-broad end with the right, that 
it may move backwards: and forwards, by whidh 
means the heavieft particles aflemble at the broad 
and upper end, from which the lighter ones are to — 
be feparated by inclining the trough and pouring: 
a little water on them. By repeating this procefs, 

-all fuch particles as are of the fame gravity may 
be colleéted together, feparate from thofe of a dif- 
ferent sravity, provided they all were before equally 
pounded ; though fuch as are of a clayifh nature, 
are often very difficult to feparate from the reft, 
-which, however, is of no great confequence to:a 
fkilful and experienced wafher. The wafhing pro- 
cefs is very neceflary, as there are often rich ores, 
and even native metals, found concealed in earths 
and fand in fo minute particles, as. not to be dif- 
nevEcen a any other means. 

ee eke 
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ALPHABETICAL TABLE 

OF DIFFERENT 

BE eehi Nie eRe Ao hpiaQy 

WITH T HE 

SwepisH and German Names added thereto, 

For rendering more eafy the Knowledge of Mineralogy 3 
a Subject treated of by fome Writers, who make Ufe 
of feveral original Terms taken from thofe Two Lan-: 

_ guages. 

CIDS, (mineral) Sev, Mineralifka Syror ; Germ. Saure- 
Saltz ; or Mineralifche-Sauron. Seétion 120. 

Acid of common falt, Sw. Kok-falt-fyra; Germ. Koch- 
falz-faure. Se&t. 127. Vid. Vitriolic. 

Agates. The irregular nodules in which they are found, 
are called Amorphi, Page 69, in the note. 

Argillacea (terra) Sav, Ler-arter ; Germ, Thon-arten. SeA.77. 
Alabaftrites, Scv. Strat-gips. Seat. 17. 
Alcali, (Sal) Sw. Alcalifka. 

Alcali of the Sea, Sw. Haf’s Salt’s Alkali. Sett. 136. 
Alkaline mineral falts, Germ. Mineralifche-laugen Salter. 

Sect. 135. 
Alum, Sw. Alun; Germ. Alun. . 
Common Alum ore, Sw. Vanlig alam malm; Germ. Ge- 

mines alaun erts. Seét. 124. C. f 
Alum like Vitriol, Germ. Galitzenftein. Seé. 231, p. 219. 
Alumen plumofum, Sw. Gedigen-alan ; Germ. Fieder-alaun, 

or Gediegner-alaun, Seét. 124, B. 2. a. | 
Minera aluminis alba, Sw. Hvit-alun malm ; Germ. Weifes 

alaun erts, 

Y ' Amber 

(To follow Page 318 ] 
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Amber, Sw. Ambra. 

Amber Succinum, Sw. Berniten. Sect. 133. 
Ammoniacum fixum Naturale (Sal) Sw. Salt-afka. Sect. 23. 
Amygdaloides, Sw. Mandelften. Sect. 268. 
Antimony, Sz. Spits glas ; Germ. Spies glas. Se&t. 232. 

Crude antimony, Sw. Skierften. Sect. 237. 
Aphronitrum, Sw. Mur-falt ; Germ, Mauer-faltz. Seét.137.. 
Arfenic, Sw. and Germ. Arfenik. 

Arfenic iron ore, Sw. Mifpickel. Se&t. 114. 
Native Arfenic, Germ. Scherben cobolt, and Fliegenftein. 

Sect. 239. 
Native Arfenic with fhining fiffures, Germ. Spigel Cobolt. 

Sech23@..C. 
Yellow Arfenic, Sw. Orpement ; Germ. Auripigment. Sect. 

2A. 
Realgar mineralis, Germ. Gediegen Raufchgelb. Sect. 241. 
Arfenicum ferro fulphurato mineralifatum, Sw, Gift-kies ; Germ. 

Raufchgelb kies. 
A fte of an imperfect kind, Sav. Galtfnas, Sad Slag, Brinda. 

See the Note at p. 82. 
SAfbefius membranaceus, Sw. Berg Lader, and Berg Kiot; 

Germ, Berg Fleifch. Sect. 103. 4. 
Suber montanum, Sw. Berg Kork. Se&t. 104. B. 
Earth Flax, Sw. Berglin; “Germ. Berg Flachs, Sect. 105. 4. 
Broken earth flax, Sw. Sad Slaglin. Sect. 106. 

Bafaltes, Saw. Skiorl; Germ. Schirl ; Saulenftein. Sect. 72. 
Sparry Bafaltes, Sev. Skiorl-fpat. Sed. 73. 
The Pin-ore Bafaltes, Sw. Gran-ris-malm. Set. 74. a@. 
Shirl with concentrated fibres, Sw. Stiern flag. Set. 74. 

Bifmuth, Sav. Afkbly, Vifmut ; Germ. Wiffmuth. Sect. 221. 
Flowers of Bifmuth, Sw. Vifmut blute, Sect. 223. 
Bifmuth mineralifed with fulphur, Saw. Vifmut glans, Sect. 
QF tas r2ERis 

Blac-lead, Saw. Blyerts ; Germ. Bleyerts, Wafferbly. Sect. 154. 
Blood-ftone. See Iron. 
Bog-ores, Sw. Sidmalm ; Germ. Suerts and Sumpferts. Sect. 202. 
Bole, Sw. Iern Lera; Germ. Eifenthon. Sed. 85. 

Indurated Bole, Saw. Flets-malm. Seé&. 87. 
Terra rubrica, Sw. Rod-krita; Germ. Rothel Kreida. Se&t.86; 
Slaty Bole, Sa. Skifver Lera. Se&. 87. 
Of Scaly Particles, Sw. Hornblende. Se&. 88. 

Bononian ftone, Sw. Bononifk-fpat; Germ. Bolognefer-{pat. 
Sect. 18. 4. 

Carulzum montanum, Sw. Bergblott; Germ. Bergblau. Se@. 194. 
Calcareous earths, Sw. and Germ. Kalk-arten. Sect. 4. 

Phlogifium 
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Phlogifium minerale terra calcared imbutum, Sav. Orften. Sect. 

157. See Limeftone. 
Calcedony, Sw. Calcedon. Seé. 57. : 
Call, Germ. Wolfram, p. 84. in the Note. and p. 125. Note, 

Catt’s Eye, Sw. Kattoga ; Germ. Kazen auge, Sect. §5. C. 
Chalk, Sw. Krita ; Germ. Kreide. Sect. 7. 
Chert, Germ. Hornftein. Seé&. 64. 
Cinnabaris Nativa, Sw. Berg Cinnober, Seét. 218. 

Solid Cinnabar, Sav. Faft-cinnober. Se&t. 218. 8. 
Cineres Vulcanorum, Sw. Slagg-fand; Germ. Slagg-afka. Sect. 

299. 
Clay. Sw. Lera. Sect. 78. 

Porcelain Clay, Sw. Porcelin’s-lera, Eld-faft-lera; Germ, 
Porcelain-thon, Feuer-beftandiger-thon. Sect. 78. 

Common Clay, Sw. Gement-lera ; Germ, Gemeiner-thon. | 
Sect. go. 

Red Clay, Sav. Rod-lera, and Alfwarmo. Seé&. go. 4. a. 
Blue Clay, Sw. Bla-lera. Sect. 9. 4. d. 
White Clay, Sw. Biorklera. Se&. go. 4. e. 
Fermenting Clay, Sa. Gas-lera, and Wefa; Germ. Brau- 

fethon. Seét. go. 4. 
Fermenting Clay mixed with gravel, Sw.Stenwefa. Sect. 

90. 4. f. 
Grey Slaty Clay, Sw. Gra ler Skifver. Se@. gt. 2 1.4. 
Red Slaty Clay, Sw. Rod ler Skifver. Se€t. g1. 2. 1. 
Lime Clay, Sw. Mergel Skifver. Seét. 91.2.3. - ° 
Pipe Clay, Sw. Pip-lera, and Colnifk-lera, Se&t. 78. 4.2. a. 

ers, or Veins of unétuous Clays, Sw. Flott-loffnor, as Ie Pde 
ine 17. 

And when they are too clofe one to another, Sw. Skiolige, 
as in the Note to Seét, 80. 

Coal, Sw. Stenkol ; Germ. Steinkohle. Sect. 158. 
Stone-Coal, Sa. Brand Skifver. Seét. 160. 
Metallic Coal, Say. Kelmalm; Germ. Brand erts. Seét 361. 
When the Coal has fome vitriolic acid, itis calied in Szv, 

Kolm. Seét. 159. 
Coarfe, Sw. Grof. 
Coat, or Cruft, Say. Kaper. 
Cobalt, Saw. and Germ. Kobolt. Seé&. 246. 

Minera Cobalti vitrea, Sw. Schlacken Kobolt. Sect. 247. b. 
Flowers of Cobalt, Saw. Kobolt blute, ov Beflag. Sect. 248. 
Shining Cobalt, Sw. Glans Kobolt. Sef. 249. d. 2. 

Common, Sw. Kok. 
Copper, Sw. Kopper; Germ. Kupfer..Se&. 192. 

Grey copper ore, Germ. Graues Kupferts. Seét. 197. 
Glafs copper ore, Germ, Kupfer lebererts. Seét. 1g 5% 

¥Y z Pyrites 
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Pyrites eupri, Sw. Gul Kopper malm ; Germ.Fahl Kupfererts, 
Sect. 198. 

Liver brown copper ore, Sw. Kopper lazur. Seé&. 198. 
Crofs-ftone, or Lapis cruciferus, Germ. Bafler Taufstein, Se&. 75, 
Cryftallus montana, Sw. Berg-kryltall. Se&. 52. 

Rhomboidal cryftals, Sav. Mofigrufvan. Seé&. 66, 
Pebble criftal, Sev, Wattn-kyflall. Se&. 53, in the note. 

Cruft, ox Coat, Sw. Kaper. 
The cruft which covers the agates, Sw. Agate-gall. 

Decompounding away, or weathering, Sav. Wittring.. 
Diamond, Sw. Diamant. Seé&t 42. 
Dufk, or Dark, Sw. Fluff. ver. gr. Amethift flufs. ° 

Earths in general, Sw. Jord-arter ; Germ. Erd-arten. Sect. 3, 
Englith earth, or Cologne C/ay of Sect 78, Say. Engelfk-jord. 
Emerald, Sw. Smaragd. Sed. 48. 
Emery, Sav. Smergel ; Germ. Smirgel. Se&. 113. 2. 2, 

Flint, Saw. Kifel flinta ; Germ. Hornftein. Se&. 54. 
Siliceous earth, Sw. Kifel-arter; Germ. Kiefel-arten. Seg. 

AO. 
Common flint, Sq. Boffe-flinta ; Germ. Teverftein, Seét. 61, 
Small Flints and pebbles for ballaft, Sa. Singel. Sect. 62, 
Chert, Sw. Helleflinta ; Germ. Hornftein. Sect. 63. 

Flos ferri, Sw, Hifchblute, and Eifenblute. See Iron, 
Fluor of a polygonal form, Sav. Slag. Sed. 99. No. 13. 

Fluors in general, Sw. and Germ, Flufs. Seat. 97. 
Fullers earth, Sw. Walkfera. Se&@. 84. 4. | 
Fufible, Sw. Quicka. 

Fufible rock, Sw. Quickften. 

Garnet (coarfe) Sw Granat-berg. Sect. 69. 4. 1. 
Glacies Maria, Sw. Marien-glafs. Seét. 18. 

Gold, Sa. Guild. ie 
Native gold, Sw. Gediget-guid ; Germ. Gewachfen gold, 

Y Sects 165. 
Leaved said Sw. Angefloget-guld. Sect. 165. 2. 1. 
Solid gold, Sw. Maffiot guld. Sed, 165. z. 2. , 
Gold in a cryftalline figure, Sw. Drufigt-guld. Seét. 165. 

2. Re 

Gold'dut, Sev. Wafk-ould. Se&t 165. 2 4.. 
Gold mineralifed with mercury and filver, Sav. Guldisk- 

cinnober. Seét. 166, c. 
Gold mineralifed with filver, zink, and iron, Sa. Schem- 

nizer-blende, Germ Kiegelerts, 

Grains, Sw. Graupe. 
Granite, 
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Granite, Sxv. Graberg, and Graften. Se&. 270. 

Loofe granite, Sw. Gintflen. Set. 270. 
Gypfeous earth, Se. Gur, or Kimmels-miol. Sed. 14. 
Gypfum, Saw. Gips. Seét. 13. 

ACryftallifed gypfum. Saw. Gips-drufer. Se&. 19. 

Wedge-formed ditto, Sw. Gips-viggar ; Germ. Gips-keile, 

. 26. A. 

Stal actitical eypfum, Sz. Gips-finter ; Germ. Gipfa-nigere 
tropfitein. Seét. 20. See Plafter, 

Hematites. See Iron-ore, 

Holes of Drufen-fpars, Saw. Drake. Sect. 11, note. 

Humus. See Mould. 

Iceland Agate, Sz. lands agat ; Germ. Glas agat. Sed. 295. 
Iron, Sav. lern; Germ. Eifen. Se&. 201. 

Iron ore in grains, Sw.Smamalm. Seé. 202. 
Ditto in lumps, Sw. Orkes. Seé&. 202. 
Scaly ditto, Sw. Jern glimmer; Germ. Eifenman.* Se&. 

203. 
Cellular ditto, Sav. Kift formig. Se&. 203. e. 3. . 
White ditto, Germ. Sthalftein, and Weiies Eifeners. Se&t. 30. 
Cellular calcareous iron ore, Sw. Kift formig. Sect. 33. 
2. 

. fie fand ore, Sav. Tern fand malm. 
White {parlike iron, Sw. Hvit Jern malm. Se. 30. 
Black iron ore, Sw. Svart lern malm. Se&. 111. 4 
Cold fhort iron, Sw. Kall breckt. Se&. 215. 
Red Short, Sw. Rod breckt. Se&. 215. 
Tough iron, Sw Enfuidt. Sef. 215. 
Tron which wants no admixture, Saw. Sielf gangande. Sef, 

215: 
Flos fori, Germ. Eifenblute. Se&. 33. 4. 2. 2. 
Martial jafper, Sw. Iernig jafpis, Sect. 64. 
Heamatites, Germ. Blutftein. Se&. 203. 
Fibrous hematites, Saw. Torrften. 
Hematites nigrefcens, Sw. Syart glaskopf Sed. 204. 
Scaly red hematites, Germ, Eifenram. Se&, 205. 6. 
Blood-ftone, Sa. Blod ften. Seét. 203. 
Red blood ftone, Sw Rod glas kopf. Se&. 20s. 
Tron ore in form of folid balls, Sw. Purle malm. Se&. 202, 
Ditto in form of porous bails, Sav. Skragg malm. Sett. 202. 
Ditto in flat cakes, Sw. Penninge malm. Seét. 202. 
Ochra ferri, Svs. Tern okra. Seét. 202. 1. 
Bog ore, Sw. Siomalm ; Germ, Suertes, and Sumpferts. Seat, 

202. 2. 

Lfandicum fyatum, Yid, Spatem, 
| Lat 
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Lac Lune, Sw. Bleke. Se&. 5. 
Lapis cruciferus. See Crofs-ftone. 
Lapis ollaris, Sw. Telgften. See. 80, and 265. | 
Lapis fuillus,Sw.Orkten ; Germ. Sauftein,and Stink-ftein. Seét.2 3. 
Larue, or petrifications, Sw. Vandlingar ; ver. gr. Terre lar- 

vate, Jord Vandlingar. 
In chalk, Sw, Kalk Vandlingar. 
Ditto in flint, Sw. Flint vandlingar, &c. Sett. 272, and 281, 

Lead, Sw. Bly; Germ. Bley. Seat. 184. 
Cerufa nativa, Sw. Bly okra; Germ. Bley ocher. Sect. 185. 
Lead Spar, Sw. Bly fpat. 
Blue Potter’s ore, Sw. Bly glans, and Bly fcheweif; Germ. 

Bley glantz, and Bley {cheweiff. 
Steel grained lead, Sav. Bly ftal malm. Seé. 188. 
Sparkling ditto, Sw. Skigg malm. Sect. 188. 
Lead ore with fulphurated iron and filver, Sw. Ternhaltig 

bly glans. Sect. 189. 
Ditto with antimony and fulphur, Sz. Strip malm; Germ. 

Striputs. 
Liseeere, Sw. Kalkiten ; Germ. Kalkftein. Seé&t. 9. 

Coarfe grained ditto, Sw. Salt Slag. Seét. 8. 
White Limeftone, Sw. Kritften. 
Common Limeftone, Sw. Telgften, or Alfvarften, or 

Oelandften. 3 . 
Scaly Limeftone, Sw. Limften, and Limberg. Sed. g. 
White and green, Sw. Storgrufvan. 
White and black, Sw. Herr ftens bottn. 

Liver-ftone, Sw. Lefverften 5 Germ. Leberftein. Sect. 18. ». 3. 
Load-ftone, (coarfe and fealy) Se. Magnetiskt-eiffen-glim- 

mer. Sect. r11. d. 
Lufus nature, or cafual figures in minerals, Sq. Stengyckel. 

Manganefe ore, or earth, Sw. Brunftens arter ; Gorm. Braun 
fteins-arten. Se&. 113. 

Stony manganefe, Saw. Brunflen. Sect. 113. 
Marcafite. See Pyrites. 
Marle, Sw. Mergel. Sect. 25. 

Semi-indurated Marle, Sav. Mergel skifver. Set. 28. 
Stone marle, Sw. Malreka and Necrebrod ; Germ. Dukftein 

or Tophftein. 
Marbles indurated, Sw. Malrekor. 
Marmor metallicum, Sw. Tung-fpat. Sed. 18. 
Marrow (ftone) Sz. Sten merg ; Germ. Stein mergel. Se&. 84. 

Stone marrow like foap, Sw. Keffekil. Seé&. 84. 
Martial earth (bricks made of) Sw. Water klinkert. Sect. 83. 
Martial foap rock, Saw. Iern holtig fpecr'ften. Se&. 83. 

Metals, 
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Metals, Sw. Metaller; Germ. Metalle. 
Mica, and Micaceous, Sw. and Germ. Glimmer. : 

Large plates of Mica, Sew. Chludna and Rufs clas; Germs 
. Roffifch glas, 
Small plates of mica, Sw. Kattfilfver ; Germ. Kazen filber. 
Crumpled mica, Sw. Tale. Seét. 94. 
Mica Drufica, Sw. Talc Drus. Se&. 95. 
Mica fquamofa martialis, Sw. Kattgull. 
Crumpled mica martialis, Sw. Wrelig-glimmer. Set. 95. 

Mineral, Sz. Mineraliska. 
Mock-lead, Sav. Wolfram. 
Mountain blue, Sw. Berg blot; Germ, Berg-blau. Set. 34, 
Mountains, Sav. Fiell. 
Mould, Sz. Mylla. 

Black mould, Sw. Mat jord; Germ. Sumpfende, and Stan- 
berde. Seét. 293. 

Humus animalis, Sw. Diur jord; Cerm. Thiererde. 
Humus conchaceus, Sw. Sneck mylia. 
Hamus lacuftris, Sw. Dy. Se&. 293. 4 2. 
5 a imal Sw. Vext-mylla, and Vext-jord. See 

Turf, 

Naphta, Szv, Berg-balfam. Set. 148. 
Native, Sw. Naturligt, and Gediget. 
Nickel mineralifed, Sw. Kupfernickel. Set. 2525 

Ochre. See Iron. 
Ollaris. Vid. Lapis Ollaris. 
Ore, Sw. Malm. 
Opal, Saw. Elementften. Seé&. 55. 

Pea-ftone, Germ. Sprudelftein. Se&t. 12. 1. 4. 1. 
Pebbles : loofe) Sw. Kiflar 
Pearl flag, Sw. Perle flag. Se&. 298. 
Petrificata, Sw. Petrificater ; Germ. Verfeinerungen. 
Petroleum, Sw. Berg-olia; Germ. Berg-ol. Sect. 147. 
Phlogifia mineralia, Sw. Jord fettmor; Germ. Erd-harze, 

Se&t. 144. 
Pipe-clay, Sw. Pip-lera. Se&. 86. and 95. 
Pitch rock oil, Sw. Berg tiera; Germ. Berg thear. Se&. 149. 
Pix montana, Sw. Berg beck; Germ.Berg pech. Seét. 150. 
Plafter ftone (common) Sw. Gips-ften. Seét. 16. 
Loofe plafter, or in powder, Sw. Gur, or Himmels-miol. 

See Gypfum. 
Plum-pudding ftone, Sa. Kifel breccia. Se&t. 273. 
Porcelana (terra) Germ. Porcelain thon, and Feuer-beftandi+ © 

ger-thon. Seét. 78. 
Porphy:y, 
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Porphyry; Sw. Porphyr. Sect. 266. 
Powder, [impalpable flime} Sw. Slamm. Seé, §. and. p. 14s 

N. * 
Pumex, Seu: Pims-ften; Germ. Bims-ftein. Sect. 297. 
Pyrites, Saw. and Germ. Kies 

Pale yellow ditto, Sw. Blelel-gul-fvafvel kies. Se&. 152. 
Liver-coloured ditto, Sw. Wattn kies; or; Tenbett 

lefver flag. Seét. 153. 
Copper and iron marcafite, Germ, Kupfer kies. Se&t. 155. 

Quartz, Sav. Katt flinta, and Hvit flinta. Sed. 50. 
Rhombic quartz, Sw. Felt-fpat. Seé&. 66, 
fron ore with quartz, Sw. Torrften. Sect. 77. Note. 
Grained quartz, Sw. Torrquartz, 

Quick-filver, Sw. Queck-filber. 

Red, Sw. Rod. 
Refra€tory, Sav. Torra. 

. Regulus, Sw. Skierften. 
Rich copper Regulus, Saw. Trotften. 

Rhenifh mill-ftone, Sa. Renlandsk Quarnften. Seé. 296. 
Rockeftone, Saw. Stellftén. 

Akind of Rocks {poken of in Se&. 39. Sw. Graberg, 
Rocks, (high) Sz. Fiell. 
Ruble-ftone, Sw. Gorften. Seét. 39. 
ra Avge be Sw. Rod krita ; Germ. Rothel kreide. Se&t. 86. 

3- 
Rubus Sev. Rubin, Sed. 435 

Salt, Germ. Salz. 
Sal fontanum, Sw. Kel-falt ; Germ Brannen-falz. Seét. 131. 
Sal urinofum, Sw. Rot-falt. Se&. 140. 
Sal marinum, Sw. Haf’s-falt ; Germ. Meer falz. Sect. 130. 
Sal montanum, Sw. Berg-falt, Sect. 129. B. 
Sal commune, Sw. Kok-falt. : 
Sal ammoniacum fixum, Sw. Salt-aska; Germ. Salz-afche. 

Sect. 128. 
Sal ammoniacum ‘naturale, Sw. Salmiac. Sek. 132. 
Acid Salts, Sa. Sura falter, Seét. 120. 
Salia neutra, Sw. Medel-falier; Germ. Mittel-falze. 
Weak falt-water, Sw.Salen. Seét. 131. 

$and-ftones, Saw. Sandften. Sect. 276. 
Saxa compofita, Sw. Sammen-fatte, and Stelle-arter. Sees 

260. 
Saxum compofitum ex mica et bornblende, Sav. Gronften. 
Saxum compofitum ex variorum fragmentis, Saw. Stelearts 

hreccia, 
Saxuss 
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Saxe conghitinata, Sw. Samman gyttrade Stelle arter. Seat. 

260. 2. 3. 
Saxum compli mica et quartz, Sw. Stelftén. Se& 262. 
Ditto, ex mica, quartz & granato, Sw. Norrka, and Markflen. 

Se&t. 263. 
Ditto, ex ja/pide martiali molli, fen argilli, Sc. Sus, Trapp- 

fkiol, cr Tegel-fkiol, or Swart-tkiol, or Biabeit ; Geri. 
Schwach, or Schwarts ftein. 

Scorie Vulcanorum, Sav. Naturliga flager; Germ. Naturliche 
Schlaken. Seé&. 294. 

Serpentine ftone, Germ. Serpentin fein, Sect. $1. 
Selenites, Saw. Gips-fpar. Sect. 18. 
Semi-metals, ‘Sav. Halfwa-metaller ; Gerxw, Haib metalle. 
Shirl, Sav. Skiorl, aud fometimes Wolfram, Note p. 12535 

Germ. Saulenftein. Se&.72. 
Coarfe fhirl, Sav. Skiorl berg. 
Swiated fhirl, Sav. Strat tkiorl, Sed. 74; 
Starred fhirl, Sav. Stiern-flag. 

Siliceous. Vid. Flint. 
Silver, Se. Silfver ; Germ. Silber. 

Pure native filver, Sw. Berg flint filfver. 
Capillary filver, Sq. Har filfver. 
Glafs filver ore, Sz. Silfver glas; Germ. Glaferts. Sect. 

169. 
The fodfe dung ore, Sw. Ganskotig erts. Set. 168. 
Red filver ore, Sew. and Germ. Rot gulden. Sedt. 170. 
Grey filver ore with antimony, Germ. Leberertz. Seét. 73. 
Horn filver ore, Sw. Hornertz. Seét. 177, 
Silver ore with fulphur, lead. and antimony, Sav. Strip 

_ malm; Germ. Striperz. Set. 176. 
With fulphur and lead, or Galena, Sw. Bly glans; Germ, 

Bleygantz. See Lead. | 
Silver ore in balls, Sew. Kugelerts. Set. 175. 
With copper, fulphur, and zinc, Scv. Beck blend ; Garv1. 

Pech blende. Sed. 175. 
With copper, antimony, and fulphur, Sw. Dalfalertz. 

Se&t. 174. 
Plumofe filver, Germ. Feder-erxtz. Seét. 163. 
White filver ore, Germ, Weiffertz. Se&t, 172. 
Black or footy filver ore, Germ. Rufligtes ertz, and Silber 

fchwartz. Sef. 171. 
Grey filver ore, Sav, Falerts, andGra malm. Sect. 175. 

Slate, Sw. Skifver. 
“ Tabte 
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Table flate, Sav. Tattel fkifver ; Germ. Tak thifver. Sed, 

264. 
Smectis Briangon, Sew. Brianzoner-krita, Se&. 79. 
Soap rock, Sav. Speck ftén. Sect. 79. 
Qpar, Sev. Spat. 

Double refra&ing fpar, or Spatum i/landicum, Sw. Dubbel 
itén ; Germ. Doppel ftein. Sedt. 10. 

Stala&titical ditto, Sz. Droppiten, and Skorpften ; Germ. 
Tropfftein, and Rindenftein. Sed. 12. 

Ee loarcays fpar, Sw, Kalk {pat. 
Fluor fpatofus, Sav. Lys-fpat. Set. 99. 
Common fpar, Sw Ratfigtio fpat, Sed. 10. a. 2. 
Dog’s teeth fpar, Sev Swin-tender. Sedt. 11. 6. 
Cockle fpar, Sze. Skiorl fpat. 
Lead fpar, Saw. Bly-fpat. . 
Balls of cryftallifed fae, Sw, Spat-klot. Sect. 11. 
Holes filled with drufen fpar, Sw. Drake-hol. Sect; 11. 
Cryftallifed fpar, Sav. Kalk fpat drufer. 
Selenites, Sav. Gips fpat. 
Flux fpar, Sav. Fl “gee 

Spuma Lupi, Sw. Wolfran. See Sect. 117. 
Steel (like fteel) Sw. Stal flag. 
Stone, Sav. Sten ; Germ. Stein. 

‘Touch. flone, Sp, Prober ften. Se&. 250. 
Whet-ftone, Sav. Hwetheften, and Brynften. Sed. 264. 
Veins of ftony matter, Sw. Gangar, and Klyfter. Sect. 12. 

Note. fy, 
Heap of ftones, Mundik, &c. Saw. Warp. 
Succinum, Sw. Bernften; Germ. Bernftein. Set. 146. 
Sulphur, Sw. Svafvel ; ‘Germ, Shwefel. Seét. 125, and 191, 
Superficial, Sav. Angeflogen. eee 
Swine fpars, Sev. Orften. Se&t. 157, 

é 

Tale, Sw. Girat gips. Sect. 17. 
Talc cubes. Sav. Talc-terringer. Sect. 96. See Mica 
Terra, Sw. Arten; Germ. Arter. 
‘Terra Tripolitana, Sw. Trippel. Se&. 89. 

Tin, Sav. Tenn; Germ. Zinn. Se€t. 180. 
Tin ftone, Sw. Tenn berg3 Germ. Zinn ftein. Sett. 181. 
Tin grains, Sav. and Germ, Zinn-graupe. _ Sect. 181—84 

Topaz, : yew. "Topas. Sect. 45. 
one topaz, Sw, Rok topas; Germ. Rauch- topas. 

it. 52. 

Turf, - 



| ok ae 
Tarf, Sv. Torf; Germ. Dammerde torf. Sed. 293 

Solid turf, Sav. Beck torf. 
Lamellated ditto, Sw, Papers turf. See Mould. 

Veins ({mall) feparating the load from the rock, Sav. Slepp- 
fkiok, or Skioler. 

Firide mortanum, Sw. Berg gron: Germ, Berg-griin. Sect. 194. 
Vitriol, Sw. Viktril. 

Blue vitriol, Sw. Bla viktril; Germ. Blauer vitriol. Sect. 1228 
Copper vitriol, Germ. Kupfer vitrici. 
Vitriol of zink, Sw. Hvit viktrii; Germ. Weifen vitriol, 

and Galizen ftein. Sect. 122 7. 3. 
Ditto of iron and copper, Sw.Salzber viktril. Se&. 123. 
Ditto of iron, zinc, and copper, Saw. Faln viktril. 
Ditto of nickel and iron, Sw. Nikel viktril. 

Vitriolic, Viktriiler. 
Vitriolic acid, Saw. Viktrils-fyra ; Germ. Vitriolifke-faure. 

Se&t. 121. 
Volatile, Sw. Flygtigl ; Germ. Fluchliges. 

White, Sw. Weifs. 

Zinc, Sw. Spiauter. 
Fine {parkling zinc, Saw. Braun bleyerts gofslaria. Set. 

229. 3. 
Zinc mineralifed with fulphurated iron, Saw, Blende. Seét. 

229. 
Lapis calaminaris, Sw. Gal meya. Sekt 228. a. 1. 

WN. B, The POCKET LABORATORIES for Mineralogical 
Experiments, mentioned in the Note at Page 283, are fill 
to be had at the fame general Office, lately removed from 
W ood-fireet, Cheapfide, to the Shop of Mr. W. Brown, Book- 
feller, at the Corner of Effex-Strect, in the Strand, near 
Temple-Bar, Londen, 
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