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PREFACE.

A considerable edition of the little volume entitled an
¢ Outline of Mineralogy and Geology’ having been near-
ly, and very unexpectedly, exbausted, in the short space
of a few months, it became a subject of consideration,
whether it could be so enlarged as to render a second
- edition more interesting and valuable, without greatly
increasing the size and price of the book. It occurred
to me, that it might be possible further to illustrate the
- subjects on which it treats, by introducing some account

of the more important minerals, with ggneml observa-
. tions upod such as should be omitted. But, wben con-
giderable progress had been made, it assumed such a
patch-work character, that I resolved to re-publish the
¢ Qutline,” with such alteratious only as might seem es-
sential to be made ; more especially, as partial descrip-
tions would completely alter its character, without fully
answering the purpose of their introduction. Its object
will therefore be, as before, rather to awaken inquiry,
than to satisfy it.

The attempt to improve it, however, served to con-
vince me, that, if descriptions, of individual minerals,
together with some account of the places and circum-
stances in which they are commonly found, were collect-
ed with tolerable fidelity, from the best authorities, and
- eomprized in a small volume, it would prove instructive
to the young mineralogist ; more especially, if divested
of technical and scientific terms, as much as the -nature
of the subject will allow. This feeling was an incite-
ment to undertake the labour of selecting, which, at best,
is but an humble occupation.

2
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iv PREFACE.

It next became an object t determinate the order in
which these descriptions should be placed : and when it
is considered that apy one of the several arrangements
tha* have already been promulgated, might bave been
chosen, I can scarcely hope to escape censure for having
adopted one, that, in some respects, differs from them
all; my apology is, that not one of them was adapted
to my purpose.

In the introduction to Aikin’s ¢ Manual of Mineralo-
gy, an attentive perusal of which I wish again to recom-
mend to the student, there are some excellent remarks
on the prevailing arrangements of winerals. From all
that has hitherto been done, it may be argued, that the
very nature of the substances comprehended in those
arrangements, forbids the construction of any one against
which many well-founded' ebjections cannot be raised ;
and wherein there shall not be much that is arbitrary,
and censequently, dependent one some particular views;
or some favorite theory.  Hitherto, no natural classifi-
cation of minerals has been discovered : either this
most desirable object cannot be attained, or the science
is not yet sufficiently understoed to allow. of' its accom-
plishment.

It cannot, however, be denied, on the one hand, thap
the science of mineralogy is glt‘-eat]y dependent-on that
of chemistry ; nor, on the other, that its acquirement
should be regarded as preliminary to that of geology.—
It therefore seemed mdisputable, tbatif it were possible
to exhibit the seience in such a point of view, as that its
dependence on the-one, and its 1otimate coennexion with:
the other, should become apparent, the- result would be
advantageous to the student, - :

With these objects prineipally in view, peculiar atten-
tion has not always been given to the enumeration of
all the nicer characteristics.of each-mineral, nor to the
maintaining of one exact order of description. This has
been done by Aikin, in his ¢ Manual of Mineralogy,’ with
all the fidelity which a precise and scientific detail of
these characters requires. It has rather been my inten-
tion to give, in familiar language, the more important
mineralogical and geologica? characters of each;/so as
to enable the student, by such acquaintance as he may
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thus familiarly gain with the objects of his study, to con-
sult with advantage the more scientific works of abler
minera]o%is‘u. Counsistently with this intention, expla-
" nations of about one hundred terms, commonly used in
mineralogical description, are given at the end of the
Introduction ; which includes an enumeration of mineral
elements and constituents, together with a brief view of
their chemical characters, and remarks tending to shew
their mineralogical and geological importance. The
order in which the individual minerals bave been des-
cribed, and which is exhibited in the Table of Contents,

was governed by an attention to the same objects.
Tius, siliceous minerals are first described, because it
- is estimated that silex forms the largest proportion of the
oldest and most abundant primitive rocks: and all
earthy minerals, of which silex is the largest ingredient,
are arranged under that head ; beginning, chemically,
with silex in its purest form, and proceeding to such as
consist of that and another eartb, as silex and alumine,
then to those consisting of silex and lime, &c. and after-
- wards, to sueh minerals as are chiefly constituted of three
er more earths, terminating with the most compound ;
- and regarding the iron, manganese, &c. invplved in ma-
ny of thea3, only as accessary constituents. The other
earthy minerals are proceeded with in like manner, ar-
bitrarily selecting such as contain the rare earth, glucine,
and placing them under that head, except that the Ga-
dolinite, which also contains the still more rare earth,
Yttria, is placed under the latter. In regard to metal-
‘liferous minerals, the rules I had prescribed for the or-
-der of description, could net always be adhered to with«
out involving some absurdity ; fer imstance, in the ore
ealled Whité Silver, that metal is an ingredient, accord-
ing to one analysis by Klaproth, in the proportion only
- of about 2 per cent. ; but it would have Eeen altogether
ridiculous to have placed a substance beering the name
of White Silver, among the ores of Lead, to which, ae-
gmding to the proportions of its ingredients, it properly:
elongs. - v : :
~ In %rder to avoid too greatly the appearance of a
seientific work, every mineral bas been described only
wnder the name or names by which it is commonly dis~
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tinguished in our own country. ‘The synonyms may be
fousnud in Aikin’s ¢ Manual,’ :l);d still ng atylange inythe
useful ¢ Mineralogical Nomenclature’ of Allan. :

This compilation, for it includes but little that is new,
has been selected from the works of the most expe-
rienced mineralogists ; chiefly from those of Haiiy,
Brongniart, Jameson, the Chemical and Mineralogical
Dictionary of Aikins, and the Manual of Aikin ; but, con-
sidering the purpose of the book, it seemed unnecessary
to acknowledge the numerous quotations from those and
other works in a more particular manner, by repeated
_ reference to their pages.

Itis common with the beginner to ask for some means
by which he may be enabled at once to recoguize an
mineral that may present itself to his notice. To this
inquiry, it may be replied, that, without the aid of study
and experience, no means sufficiently precise can be
hoped for in a science which is without a natural ar-
rangewment ; and which therefore is divested of the cer-
tainties belonging to the study of the animal and vege-
table kingdoms. ~ A studious comparison of their cha-
racters, with the descriptions published in the works of
mineralog’sts, might possibly enable the student to ac-
complishi this desirable object. This method is un-
doubtedly tedious; and in most cases, the best rules
that have been laid down, pre-suppose certain previous
attainments ; but the labour would be materially lessen~
ed, if the individual specimens were well characterized,
and properly designated. The most effectual and ad-
vantageous method of acquiring a competent knowledge
of mioerals is undoubtedly that of personal instruction.
The superiority which France and Germany have ac-
quired in mineralogical science, is, doubtless, in a great
measure, to be attributed to the facility of obtaining in-
struction, both public and private ; of which there was
an almost total deficiency in this country, until very
lately. Each of our Universiiies has now its professor,
and private. instruction "begins to be attainable. The
metropolis and its neighbourhood are not without ad-
vantages: in this respect. Lectures are given at the
Royal and Surry lostitutions. The time and attention
of Mrs. Lowry, of Titchfield Street, whose fine collec~

-
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tion of minerals, models, and instruments used in the
mineralogical and geological researches, cannot fail, un-
der her instruction, of being advantageous to her pupils,
are occasionally given to this object: and T. Webster,
of Buckingham Place, Fitzroy Square, who is draughts-
man to the Geological Society, and bas the immediate
care of its valuable collection, and whose acquirements
may thence be estimated, also dedicates a part of his
time to instruction in the sciences of mineralogy and
eology, as well as to the teaching of drawing ; a know-
edge of which is intimately connected with those
sciences, and in the instruction of which he has adopted
:]he most expeditious and advantageous methods he can
evise.

Instruction in crystallography is also attainable. N.J.
Larkin, of Gee Street, Somer’s Town, who is a teacher
of the mathematics, is in the habit of teaching their ap-
plication to the theory of crystallization of Haiy. A

erfect knowledge of this most beautiful theory can only

e attained by a correct statement of the mathematical
principles on which it is founded ; mevertheless, the the-
ory is also taught mechanically by N. J. Larkin, in a few
lessons, by the assistance of models. These models cut
in box-wood, may be had of Bate in the Poultry, and
Mawe in the Strand, at one guinea each, as well as com-

lete sets of models of all the crystals described by Hauy
1 his Treatise on Mineralogy, from eight pounds to six-
teen pounds the set, according to the kind of wood of
which they are made: they are cut by N. J. Larkin
with great accuracy and beauty.

In the descriptions of individual minerals included in
this volume, it was my wish to have given a somewhat
detailed aceount of their crystalline forms. This I found
to be impossible, without increasing the size of the book
considerably. As, however, I conceive that it would mate-

“rially tend to facilitate the progress of the young mine-
ralogist, it is my intention, at some future time, to publish
a view of the theory of crystallization, unless it shall be
accomplished by some abler hand. This view will not
be illustrated by the application of its mathematical

rinciples, and" will therefore be only mechanical ; but
it will necessarily be accompanied by aumerous figures,




viii PRETACE.

illustrative of the theory, and of the transitions of crystal-
line forms.

It is probable that some who may look into this vo-
‘lume, may judge that if the descriptions had been more
at length, more precise, and more technically scientific,
they would have been more valuable, and consequently
of more general interest. Such as may be induced to
pass this judgment upon it, are entreated to advert to
the main purpose of the publication. But, the simplicity
of the design, and in all probability, the manner in which
that desiga is executed, will deter the scientific from
perusing a work which is manifestly intended only for
the beginner—only as a first step for the student—and
which, in reality, bas little claim to the notice of the

mineralogist.
, Ww. P.
London, March, 1816.




PREFACE,

BY THE WRITER OF THE AMERICAN NOTES.

When the American Publishers first requested me to
furnish additions to Mr. PuiLLie’s work, 1 hesitated
‘about the undertaking. My doubt arose from the amount
of information already extant in several valuable pub-
lications, upon Mineralogical subjects.

The Meoicar Reposirory, from its commencement
in 1798, to the present time, is replete with such intelli-
gence. The second volume of that Journal, contains
the circular address of the first Mineralogical Socie
known in the United States : an association, of which
had the honour to be the president, and with the hono-
rable Samuel M. Hopkins, George J. Warner, Esq. and
other early and zealous labourers, strove to arm every
hand with a hammer, and every eye with a microscope.

Wouobnouse’s Eorrion e CHaprar’s CHEMISTRY,
contains many excellent ol,¥ervations, as it was published
during 1807, and was considered by me as one of the
best works of its time.

The AMERICAN MINERALOGICAL JOURNAL OF ARCHiI-
BALD Bruce, M. D. which was concluded in 1814, is an
important collection of facts and observations, tending
to elucidate the Mineralogy and Geology of the Frede-
nian States and Territories. But above all, Professor
Creavenand’s Evesmentary Treatise, published in
18186, is so rich in domestic as well as foreign materials,
and so generally and juftly in the bands of students and
qther inquirets, that it seemed to supercede, in a great
degree, the use of other books. It was notwithstand-
ing, represented to me, that a more cheap, portable and
compendious manual of the Science, was demanded,
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and that an impression of the present performance,
would be immediately begun.

I therefore abandoned my scruplues, and determined
to compose a few notes, for the purpose of giving more -
interest to the present edition. bere the matter of
them has been borrowed, I have endeavoured to make

roper acknowledgement of the source ; believing, that
or good deeds, every l|])el‘son ought to receive all the
praise that is due to him. Wherever there may be
omissions in this respect, the reader is assured they do
not proceed from an intention to withhold commenda-
tion.

My own collection of facts and specimens would have

ermitted me to have been much more ample and dif-
use. -Indeed, it was a task of considerable difficulty, to
restrict myself to the actual limits ; there was never-
theless a reason for it. The description of many of the
specimens in Geology, which my cabinet contains,
having been already submitted to the public, there was
less necessity to travel out of the province of Mineralogy
on the present occasion. .

I must however observe, that additional exertion,
would have rendered this edition more complete, and
that, from the rapid influx of materials, a future im-
pression may be rendered incomparably more valuable.

It is very remarkable, how much 1 am indebted to
Ladies, and to Military Gentlemen, for specimens. I
hope their example will be fvllowed by all other classes
of Citizens.

SAMUEL. L. MITCHILL.
New-York, . May, 1818.




INTRODUCTION.

The investigation of the structure of the earth belongs
to the science of Geology. It may however be interest-
ing to take a rapid survey of the present state of our
knowledge respecting it, were it only for the sake of
showing its intimate connexion with mineralogical pur-

swnts.

In speaking of the earth and of our knowledge of its
structure, it is essential that the limited extent of that
knowledge should always be had in remembrance. We
are acquainted with it, only to a very inconsiderable
depth ; and when it is recollected that, in proportion to
the bulk of the earth, its highest mountains are to be con-
sidered merely as the unimportant inequalities of its sur-
face, and that our acquaintance does not extend in depth,
more than one-fourth of the elevation of these moun-
tains above its general level, we shall surely estimate our
knowledge of the earth to be extremely superficial ; that
it extends only to its crust.

The term ‘Crust of the Earth’ therefore relates only
to the comparative extent of our knowledge beneath its
surface. It is not used with the intention of conveying
an opinion that the earth consists only of this crust, or
that its center is hollow ; for of this we know nothing.
The term may not be philosopbical, but it is convenient.

The structure of the crust of the earth is gost readily
studied in mountains, because their masses are obvious;
and also because, as they are the chief depositories of me-
talliferous ores, the operations of the miner tend greatly
to facilitate their study. Mountains are composed of mas-
ses which have no particular or discernible shape : or,
as is more commonly the case, of strata or beds, either-.
horizontal or oblique, sowe;inles nearly vertical,
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In these masses and beds, different structures have
‘been observed. Some of them are crystalline ; that is to
-gay, are composed of crystals deposited in a confused
manner, as in granite, or of crystals imbedded in some
other substance, as in porphyry. These crystalline
rocks contain no organic remains; and, as they are
always found beneath, never above, those which do con-
tain them, they are considered to have been of earlier
formation, and therefore have been termed primitive
rocks.

Other mountain rocks have no appearance of crystal-
lization ; but, on the contrary, seem rather to have been
formed by the mere falling down, or settlement, of the
substances of which they are composed, from the solution -
which contained them. These are always found above,
never beneath, the crystalline rocks ; and often contain

T " ~=~apic remains, both animal and
icient of these, or such as con-
1s of which the genera and spe-
:d T'ransition rocks : the more
the remaios of animals in some

. puesvewy, 3embling those inhabiting our
oceans, are called Fletz or Flat rocks, because their po-
sition is considerably, or perfectly, horizontal : the for-
xer have received the name of Transition, as connect-
jng the primitive with the fletz rocks. By many mi-
neralogists the transition and the fetz are classed toge-
ther under the name of secondary rocks.

Primitive and secondary rocks have suffered consider-
able change and ruin from causes which it is not our pre-
sent object to notice ; and their disintegrated portions,
having been formed anew, now constitute that peculiar
.description of deposite which is termed alluvial, and
which therefore consists of the debris of other rocks.
Such are clays, gravel, sand, &c. and these often con-
tain the remains of land and amphibious animals, and
of fish : they are found above the preceding, sometimes
gesting immediately upon primitive rocks.

But there is still another and a very different ‘kind of
rock, abundantly found in certain countries, which may
in a great measure be comsidered, like tiie preceding, as

- sesulting from the ruin of rocks, but from an opposite
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cause, or by an sgent directly the reverse, viz. by fire ;
constituting those known by the name of volcanic rocks 4
many of these strongly bear the marks of heat, and even
of fusion ; some, on the contrary, offer no evidence of
their baving been subjected to heat..

Liofty mountains composed of primitive rocks usually
present rugged and uneven summits, and steep aeclivities
on the sides, as though they bad suffered by convulsion.
Such as are wholly or externally composed of secondary
beds or strata, are less rugged on the summits and sides ;
their summits are flattish, or somewhat rounded, and their
sides present acclivities more easily accessible; and are
still more so when covered by alluvial matter, which:
serves to fill up their roughnesses and hollows, and oftea
presents nearly a plane surface.

Both primitive and secondary- mountains, more- parti-
cularly the former, are traversed in various directions by
fissures, of different. dimensions. These fissures are not
often empty, but are mostly filled. with stoney or metal-
liferious substances, accompanied by vast quantities of
water ; but not often by portions of the rocq:n they tra-

- verse. These fissures are termed Mineral Veins : of
whatever substance or substances, the body of a vein may
be composed, its sides are commonly very determinate,

- and ave by the miner called the walls of the vein.

From these veins, a large proportion of all the mine-
rals which are found in the cabinet of the mineralogist,
are extracted ; indeed almost all such as, from their ra-
rity, brillianey, or peculiarity of* form and combination,
possess the greatest attraction for the mere collector 2
but these, though in these respects they may be the
most curious, are by no means the most important.

Mineralogy is a science of so great interest,. that 1%
would be too much to be regretted were its real objects
and tendency misunderstood, or suffered to degenerate
into ap avidity merely for the collecting of what is bril-
liant or rare. 1t is capable of affording larger and more
useful attainment than the possession of an unique. To
- the attainment of the science of geology, that of mine-
ralogy is essentially requisite.

The study of mineralogy, therefore, does not include
only a knowledge of the more rare and curious_substan-
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ces ; there is nothing in the mineral kingdom too eleva-
ted or too low for the attention of the mineralogist, from
the substances composing the summits of the loftiest
mountains, to the sand or gravel on which he treads. It
is true that the aggregated masses of compound rocks
are not arranged in a mineralogical collection; but it
must be remembered that each of the substances af
which such aggregated masses are constituted, are all
comprehended in a mineralogical arrangement, and
therefore find their places in the cabinet. Granite, it is
true, is not to be found there ; but its components,
quartz, felspar, and mica, are met with in every one.
Thus, then, by the study of what, in opposition to the
term aggregated rocks, may be termed suinple minerals,
the mineralogist becomes enabled to detect the sub-
stance with which he helds acquaintance by itself, when
aggregated with others in a mass; and thus he becomes
ﬂuali ed for the more difficult and more important stu-
y of the science of geology ; which embraces a know-
ledge of the nature and respective positions of the masses
and beds composing mountains; and indeed of country
of every description, whether mountainous or otherwise.
It is not, therefore, or at least it ought not to be, the
sole object of the mineralogist, to be able to distinguish
the several genera and species of mineral substances ;
nor should his attention be confined to the mere task of
recognizing at first sight any mineral that may present
itself, or oF being capable of at once assigning it a pro-
per place in his cabinet. He should hold a more enlar-
ged acquaintance with minerals, and with the circum-
stances attending them, in what may be termed, their
native places; he should know something of the posi-
tions they respectively bear towards each other in those
places ; he should become acquainted with their rela-
tive ages, deduced from the nature of the rocks in which
they are found ; their comparative scarcity or abun-
dance ; their combinations ; the countries in which they
occur ; and their characters, both internal and external.
This knowledge, it may be repeated, is the first and
requisite step to the science of geology : not that it is
essential to this science that every mineral should be ac--
curately known : some are of comparatively little impor-
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tance in a geo]ogical point of view, from their extreme
scarcity ; but it 1s essential to beceme acquainted with
simple minerals in the general, because of some of them,
many of the vast masses of the earth are composed.

Minerals which are found only in primitive rocks, are
gaid to belong to primitive countries; by which name
are desigued such tracts as are chiefly composed of pri-
mitive rocks. The substance in or on which a mineral
is found, is called its gangue or matrixr; when in its natu-
ral place or position;, a mineral is said to be in situ ;
when this place and position are known, we are acquain-
ted with its Aabitat.

In conformity with the object of this work, as explain-
ed in the Freface,. we must, before entering upon a des-
cription of individual minerals, take a view of the num-
ber, as well as of the nature of the elementary bodies, of
which they are constituted. In this, I shall aim at brevity.

The whole number of mineral elements are common-
ly included in the list of 9 earths, 2 alkalies, 27 metals,
and the two- bases of combustible bodies, carbon and
sulphur; but there are still other substances, both sin-
ple and compound, which having been detected by
analysis, as entering into.the composition of certain of
the minerals about to be described ; it seems essential
in an elementary view of the science thas these con-
stituents should have a due consideration, whether
they be regarded essentially as mineral elements, or on-
Jy as accessaries. :

These substances consist of certain acids, together
with water, hydrogen and oxygen. *

The acids are 13 in number, and are gompound sub-
stances ; generally, though not without exception, con-
sisting of oxygen, uniteg in different proportions with
certain bases.

The base of the Molyhdic acid is Melybdena
Arseni Arsenic

rsenc

Chromic Chrome
Tungstic Tui
Pt i

ulphu r
Phosphoric Phosphoray
Fluoric Fluorine
Not By . ' I3

ric itrogen
Mllriatic . g'hlonm
Succinic unknown
© Melitic unkoows -

*B2
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most abundant of mineral elements, if not the most com-
mon and most abundant of all.

Of the most plentiful of all mineral substances, silex, it
forms 54 per cent.; of alumine 46 ; of lime 28; of
magnesia 38 ; of potash 17, and of soda 26 per cent.;
to which it may be added, that it forms about 881 per
cent. of water; and that in the ores of tin and manga-
nese, and many of those of iron, lead, copper, &c.
oxygen enters as an ingredient in various proportions.

Oxygen also forms an important ingredient in many
minerals, as an essential element in certain acids ; as in
the two abundant substances the sulphate and carbonate
of lime. It has been supposed that the latter alone con-
stitutes one-eighth part of the whole crust of the globe.
It may be assumed that lime stone is composed of 56
parts of lime and 44 of carbonic acid. Now lime consists
of about 72 per cent. of calcium, and 28 of oxygen ; and
carbonic acid of about 28 per cent. of carbon, and 72
per ceot. of oxygen ; so that oxygen enters into the com-
position of the one eighth part of the crust of the globe,
which is calculated to be constituted of carbonate of
Jime, in point of fact, nearly in the proportion of one-
half.

But argillaceous rocks are considered « be more uni-
versal and plentiful than calcareous, and siliceous more
abundant still. Of these rocks oxygen forms on an aver-
age 50 per cent.; so that the calculation in regard to the
proportion in which oxygen enters into the composition
of minerals, would amount to a very large percentage of
the whole crust of the globe.

HYDROGEN.

The most simple form in which Hydrogen has been
obtained, is that of a gas, in which it is in union with calo-
ric, or the matter of heat. Itis considered to be an ele-
mwentary body.

Hydrogen is one of the component elethents of water;
its name is compounded of two Greek words, importing
that circumstance ; it is one of the elements of sulphur,
and also, as it is believed, of phosphorus, of ammenia, and
of the fluoric, and muriatic acids, Itis obtained, in varia-
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able proportion, from several of those substances, which
are termed combustibles ; and, in combination with sul-
phur, forming sulpburetted hydrogen, it has been detect-
ed by analysis, in the Haiiyne or Latialite; the swine-
stone or stinkstone, a variety of carbonate of lime which
is found in considerable abundance, is supposed to owe
the peculiarly offensive odour which it gives out when
scraped or rubbed, to the presence of sulphuretted hy-
drogen.

Hydrogen gas is emitted from the crevices of volcanic
matter ; and it is asserted by Brongniart, that near St.
Barthelemi, which is not far from Grenoble in France,
hydrogen gas issues from the crevices of a country which
has no t}ppearance of being volcanic ; and consisting of
a grey friable argillaceous schistus. The gas has no
odour; and if inflamed continues burning sometimes for
many months : the surrounding mountains are calcareous. -
He likewise says, that similar circumstances occur in
England, on the road between Warrington and Chestes,
and also near Brozely in Shropshire.

WATER.

Water is composed of oxygen and hydrogen, in the pro-
portion of about 88% of the former to 113} of the latter.

Water may be considered as merely an accessary, and
not as an element, in some minerals : it is occasionally
enclosed in crystal and chalcedony, and in variable pro- -
gortion in certain minerals of a granular or loose texture ;

ut, in some others, it i an essential principle, as is evin-

ced by the difference existing between the forms of the
primitive crystals of the common, and of the anbydrous,
sulphate of lime ; the latter of these is composed of lime
and sulpburic acid ; the former, of lime, sulphuric acid,
and 21 per cent, of water : when water is an essential prin-
ciple, it is termed water of crystallization. .

Water is found in very different proportions, in a large
number of earthy, as well as of metallic, minerals, bo
crystallized and massive.

The pure alkalies, potash and sods, retain even after
fusion, about 1-5th of their weight of water; and all acids,
in a liquid state, contain water as an essential element.

A
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ACIDS.

It is impossible to give such a description of the acids
s will characterize them altogether The greatest part
of them are chemically described as possessing a seur
taste of various degrees of intensity, and of reddening ve-
getable blue colours : but these properties are not com-
mon to all of them.

The peculiar Properties of each acid are derived
from the base. This base in most of the acids is united
with a certain proportion of oxygen; which until lately
was conceived to be the acidifying principle. In two
of the acids it has however been proved, that their aci-
difying principle is hydrogen; which also is probably
the case in respect of certain others.

The pames given to the acids have been mostly de-
rived from their bases: ‘thus sulphur, in combination
with a certain proportion of oxygen, affords sulphuric
acid ; carbon affords carbonic acid, and so on.

Acid. Base Acidifying Principle.
The carbonic, consists¢f carbon and oxygen
phosphorie phosphorus oxygin
fluoric fluorine hydrogen
mlphuric sulphar. oxygen
muriatic chlorine Irydrogen
nitric.’ nitrogen oxygen
beracic boroa oxygen
tungstic tungsten oxygen
chramic ciirome: oxygen
molyhdic melybdena oxygen
arsenic arsenic oxygen
succinic unknown
mellitic unknown

Each of the above acids is found in one or other of
the mineral substances about to be described ; and in
the preceding list they are arranged in the order of their
supposed formation, arguing from the nature of the rocks
in which the substances mineralized by them are met
with. : ,

An earth, a metal, or an alkali combined with an acid,
is chemically termed a Salt; acidifercus mineral sub-
stances have therefore been termed Salts, by some mi-
neralogists ; and have been selected from minerals in
general, and arranged under the name of Saline Mine-
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rals. 'This selection has been altogether arbitrary ; all
those who have constructed arrangements have not been
determined in their selection by a precise agreement
in the characters of the minerals they have selected ; the
minerals of this class (for the existence of which there
seems to be no reasonable occasion) have been much
more numerous in some arrangements than in others.—
By others the Acidiferous Earthy Substances have been
placed by themselves under that title.

The carbonic, phosphoric, fluoric, sulphuric, muriatic,
nitric, boracic, and arsenic acids, are found in combiga-~
tion with earths.

The carbonic, phosphoric, sulphuric, muriatic, tung-
stic, chromic, molybdic, and arsenic acids, are found
mineralizing certain of the metals.

The nitric and carbonic acids are found united with

otash.

The carbonic, sulpburic, muriatic, and boracic acids
are found combined with soda.

PHOSPHORUS.

Phosphorus is a highly inflammable substance, usually
of aflesh red colour, and very soft : its sp. gr. is 1.77.——
In the atmasphere it emits a white smoke, and peculiar
smell, and a faint and beautiful light arises from it.

When phosphorus is acted upon by a powerful voltaic
battery, it gives out a gasin considerable quantity, which

roves to be phosphoretted hydrogen : hence it is con-
cluded that hydrogen is one of its component elements.
This is the present extent of our knowledge respecting
the-nature of phesphorus.

100 parts of phospboric acid are composed of phos-
phorus 36.72, and of oxygen §3.28: It is obtained by
a-chemical process from :calcined bones ; by another
procéss, the phosphoric acid is robbed of its oxygen, and
phospheorus is obtained.

Lead, manganese, and copper, are found mineralized ,
by the phosphoric acid, in proportions diﬂ'eriu& from 18
to 31 per cent. ; it also occurs In a small quantily in one
of the ores of iron ; and combined with lime, in the pro-
Jportion of 46 per cent,
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FLUORINE,

The last experiments of Sir H. Davy on fluoric acid,
have induced Eim to believe that it is composed of hy-
drogen and a peculiar base which he has denominated
fluorine. This substance, from its strong affinities and
decomposing agencies, bas not yet been exhibited in a
separate state ; nor have any attempts to detach it from
its combinations been successful.

Lime, mineralized by the fluoric acid, is of abundant
occurrence, forming fluate of lime, in which the acid
exists in the proportion of 83 per cent ; and it is com-
bined in nearly the same proportion with alumine and
soda in the cryolite ; of the Saxon topaz and the picnite
it forms 5 or 6 per cent. : it has not been detected in any
metalliferous mineral.

NITROGEN.

Nitrogen, in combination with caloric, when it is
termed nitrogen gas, is one of the constituents of atmo-
spherical air: from its unfitness for the support of ani-
mal life, it is frequently called azotic gas: the term azote
is compounded of two Greek words, baving allusion to
that negative quality. It has since been called Nitro-
gen gas, because, by a union with oxygen, it composes
nitric acid.

It immediately extinguisbes a lighted candle and even
phospborus, and is fatal to animal life.

It 1s suspected that nitrogen is not an element ; Ber-
zelius supposes it to be a compound of oxygen with
some base in nearly equal proportions : this supposition
is merely bypothetical. .

The claims of nitrogen to be considered as a mineral
constituent, are, that it enters into the composition of
ammonia, one of the alkalies ; and that, as a constituent
of the nitric acid, which cousists of 25% of nitrogen and
74} of oxygen, it is also an ingredient of nitre or salt-
petre.
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CHLORINE.

It is the opinion of Sir H. Davy, and many other
able chemists, that the oxymuriatic acid contains no
oxygen ; the presence of which its name implies. He
has consequently changed its name for that of Chlorine,
derived from the green colour which it possesses when
in a gaseous form. Chlorine has never been decompo-
sed. The muriatic acid consists of equal volumes of
Chlorine and hydrogen.

Chlorine has never been found pure, in nature.

The muriatic acid is found in small quantity in the
sodalite, and one or two earthy minerals; but in com-
mon, or rock salt, it is combined in the proportion of 44
per cent. : itis found in combination with lead, quick-
silver, and silver, in proportions differing from 8 to 21
per cent.: of the arsepiate and phosphate of lead, it
forms ahout 2 per cent.

BORON.

Boron is a peculiar combustible substance, which has
heen obtainef by subjecting crystals of boracic acid to
the action of a voltaic battery. Its precise nature is not
yet understood ; though it is ascertained to be a sub-
stance differing from every other known species of mat-
ter. Sir H. Davy conjectures that it is a compound.

Boracic acid is supposed to consist of one part by
weight of boron, and 2 of oxygen.

The boracic acid enters into the compesition of two
rare earthy minerals, the boracite and the datholite : in
the proportion of 83 per cent. in the former, and 24 per
cent. in the latgr, It bas not been detected in any metal-
liferops substance ; but it occurs in the propertion of 17
per cent. in the borate of soda, or borax, which is abun-
dant in a certain lake in Thibet.

(X ] v
IR VOt L e

THE SUCCINIC ACID. BT |

The only claim which the Succinic acid has to be
considered asa mineral constituent, is, that it forms one
*C
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of the ingredient principles of amber ; which, though it
be of uncertain origin, has by common consent obtained
a place among mineral substances.

This acid is not obtained pure from amber ; but when

rified, it forms white, transparent, shining crystals, hav-

g the form of triangular prisms. The Succinic acid,
from its property of decomposing all solutions of iron, is
highly useful in the analysis of mineral waters. It has
not el:‘een decomposed: its base is therefore unascer-
tained.

THE MELLITIC ACID.

The Honeystone or Mellite, one of the combustibles,
is the only substance that has yielded tire Mellitic acid ;
which is obtained from it by a chemical process, in acicu-
lar crystals, which possess at once a sour, sweet, and bit-
ter taste, and are combustible. The base of this acid is
not ascertained.

Some account of the bases of the other acids will fol-
Jow ; carbon and sulphur being noticed under the head
of Combustibles, and tungsten, chrome, molybdens, and
arsenic, under that of Metals.

EARTHS.

The Earths are nine in number, viz.

Silex, Magoesia, Yt
‘Alumine, Zircon, P R
Lime, Glucine, Strontian.

Four of them, Lime, Magnesia, Barytes and Stron-
dian, possess some of the chemical charasters of the Al-
Xkalies ; by some, they have therefore been placed among
the Alkalies; others have called them Alkaline Earths.
The whole number were, until within the last few years,
considered to be simple or elémentary bodies, but Sir H.
Davy has proved them to be compounds consisting of
oxygen united with certain bases, some of which possess
several of the characters peculiar to the metals ; but the
nature of these bases is not so well ascertained as that of
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the bases of the two Alkalies. The discoverer, however,
considers most of them to be metals ; and if this be ad-~
mitted, the earths are to be considered as metallic oxides.

The four alkaline earths were much more readily de-
composed, and their bases are ascertained to possess
certain of the characters and properties of the metals,
with greater certainty than the remaining five ; which
have a much stronger affinity for the oxygen with whick
they are combined.

The metallic basis of Barytes, has been named Barium,
by Sir H. Davy ; that of Strontian, he denominates Stron~
tium ; that of Lime, Calcium ; for that of Mt:fnesia, Mag-
nesium has been proposed, but it is less perfectly known
than the three preceding : the base of Silex, Silicium,
has not beea obtained in a state of separation ; it was at
first considered to be a metal, but *“ Sir H. Davy now
believes it not to be a metal, but a substance most re-
sembling boron ; and, like it, bearing an analogy to
charcoal, sulphur, and phosphorus.” ﬁ‘he bas ofy Alu-
mine, Alumium, has not yet been produced in a state fif
for investigation : that of Zircon, or Zircontum, is stil}
unknown : as well as that of Glucine, or Glucinum ; and
that of Yttria, ¥#trium, has not been exhibited in a sepa-
rate form. '

These bases are united with oxygen in different pro-
portions. That of Barytes is united with about 10 per
cent. of oxygen ; that of Yttrim about 12 per cent.; of
Strontian about 14 per cent. ; that of Zircon 17 per
cent. ; of Lime 28 per cent. ; of Glucine 30 per cent. §
of Magnesia 38 ; of Alumine 46 ; and of Silex 64 per
cent.

The Earths are here placed in the foregoing order,
(p- xiv.) and the minerals of which they constifute the
chiefingredients, will hereafter be noticed in that order,
for the following reasons. Silex, Alumine, and Lime,
are the principle constituents of the. oldest primitive
rocks. Magnesia also enters into the composition of a

rimitive rock, though not one of the most abundant..
%ircon and Glucine are in part the constituents of a few
rare minerals which are imbedded in early rocks, or are
met with in the veins of primitive mountains ; in the
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veins of which, also, Yttria, Barytes, and Strontian occa-
sionally occur.

Some further observations respecting the relative pro-
portions and localities of the Earths may prove interest-
ng.

. gSilem is not only the chief ingredient of a large num-
ber of the most abundant rocks, but it also forms a con-
_ siderable proportion of all clays and soils ; 1t is the prin-

cipal constituent of more than half of the whole number

of compound earthy substances, which, in contradis-
tinction to aggregated rocks, »re sometimes termed
simple minerals ; it enters into the composition of a few
rare and crystallized metalliferous minerals in the pro-
portion of 30 or 40 per cent., and in very small propor-
tion in several of the most abundant ores of iron. If there-
fore it were possible, as heretofore, to regard Silex as a
simple elementary body, we should have no difficulty in
adjudging it to be the most abundant in nature. _

Alumine is considered to be the most plentiful earth
after Silex. It occurs largely in primitive rocks, in many
of the secondary, and in all clays and soils : it enters in-
to the composition- of a considerable nuinber of earthy
minerals, and in small proportions in a few metallife-
rous minerals, particularly in certain ores of iron.

- Lime is less abundant than Alumine in primitive rocks;
but is extremely so in transition and fletz, or secondary
rocks; it enters into the composition of many compound
earthy minerals : it forms from 9 to 25 per cent. in &
few rare and crystallized minerals, and is found in smal-
ler proportions in a few others.

JW: nesta is not an abundant ingredient in rocks ; but
is chie%y confined to those called serpentine, basalt, and
certain varieties of limestone. Some of the earthy mi-
perals in which it is found, and which are pretty nume-
rous, occasionally enter into the composition of rocks,
. but are principally met with in veins. It occurs but
sparingly in soils, and is unfavorable to vegetation : the
only metalliferous mineral in which it bas been detect-

ed is spathos iron, of which it forms less than 1 per cent.:

Zircon,Glucine and Yitria are very sparingly found :
the first is the most common ; the second bas been de-
tected only as a component of a very few rare minerals
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in small proportions : both are met with imbedded, and
in veins, n primitive rocks. Yttria has been discovered
on% as an ingredient in two or three rare minerals.
arytes is not very abundant; Strontian 'may be es-
teemed a rare earth ; they are chiefly found in mineral
veins, and have not been detected in rocks or soils: they
are principally met with in that state, which has induced
some mineralogists to rank them among saline minerals,
The latter, has not been found combined in any metal-
liferous mineral ; the former only in one, compact man+
ganese, in the proportion of 14 per cent.
Silex, Alumine and Magnesia are met with nearly
ure. ,
P Silex, Zircon, Glucine and Yttria have not been
- found combined with an acid ; but the former is involv~
ed in many acidiferous minerals. .
Lime, Barytes and Strontian- chiefly occur combiaed
+ with acids; but the former is an ingredient in mady
earthy minerals which are not acidiferous.

THE ALKALIES.

The Alkalies, Potasb, Soda, and Ammonia, have pe-
euliar chemical properties, which are not our present ob-
ject. 'The two first, not being volatilized by a moderate-
heat, are termed fixed alkalies ; the last, as it éxists in
its purest form in the state of gas, is called Volatile Al-
kah. Potash and Soda were long considered to be
simple elementary bodies, though it was also conjectur-
ed that they were not. Within the last few years that con-
Jjecture has been verified by the brilliant discoveries of
Sir H. Davy, who effected their decomposition by means
of electric or galvanic agency. It has by this means
been satisfactorily determined that Potash consists of
oxygen, united with a base which, in many, if not in
mdst respects, bears a strong affinity to the metals: itis
of a silvery whiteness; and is solid at common tempera-
tures. Soda, it has been determined, consists of oxygen
mnited with a base which is selid at the usual tempera-
ture of the air. s o

_ These bases, Potastium and Sodium, are combustible
bedies : by esposure s?co;ygen, under certain -circund-
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stances, they absorb it, and thus become: alkalies again.
In lystre, opaciti and malleability, and in certain chemi-
cal propertigs, these bases agree with the metals: and
have therefore been considered as metals by Sir H.
Davy : but they are lighter than water, and are there-
fore at least six times lighter than the lightest of the me-
tals, tellurium.

Potash consists of about 17 of oxygen, and 83 of po-
\:laissium. Soda of about 26 of oxygen, and 74 of so-

um.

Ammonis, or Volatile Alkali, bas likewise been de-
composed by voltaic electricity. 100 measures of Am-
monia are estimated to consist of about 75 of hydrogen
and 25 of nitrogen ; but certain experiments, conducted
by Sir H. Davy, have induced him to suspect that Am-
monia contains 7 or 8 per cent. of oxygen.

Potash is found entering into the compoesition in about
15 earthy compounds, but not in any of the metallife-
rous ores : in small proportions it occurs in mica and
felspar, two ingredients of the oldest rocks, and also com-
bined with certain acids.

Soda is found in combination in about twelve earthy
substances in variable proportion ; but not in metallife-
rous ores : it occurs abundantly, combined with seversi
of the acids.

Ammonia is met with only in combination with twe
or three of the acids.

METALS.

A metal may be chemically described as a combustible
or oxidable substance ; capable, when in a state of oxide,
of uniting with acids, and of forming with them compound
salts. This is a character applicable to all the metals
and to no other class of bodies. - ‘

Metals are believed to be simple substances ; not one
of them having hitherto been decomposed.

' In weight the metals far exceed the earths ; the heavi-
est of the earths is only five times heavier than water,
but the lightest of the metals is more than six times
heavier than water. Beaten gold is nineteen times hea-
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vier than water, and beaten platina, the heaviest of all,
is twenty-three times heavier than water.’

The metals also have other important characters.—
Each possesses a colour peculiar to itself. Some of
them are exceedingly ductile, as is manifested by the
extreinely fine wires into which they are drawn. Most
of them are good conductors of electricity ; that they are
also good conductors of heat or caloric, is evinced by the
readiness with which heat is transmitted along a bar of
metal, when one end is placed in the fire. They mostly
possess elasticity and flexibility. Many of them have a
peculiar taste and smell, both of which are disagreeable.

If when in a state of fusion, they are left to cool slow-
ly and quietly, all the metals crystalize ; and most of
them in that cese assume the formn of the octohedron ;
which also is the form assumed by most of those which
are found crystallized in the pure or native state.

The characters of fusibility and extensibility in metals
is of vast importance to man ; for without them neither
could they be freed from the earths and other impurities
with which they are naturally united, nor wrought into
vessels for his use.

The only metals known to the ancients, were gold,
silver, copper, iron, tin, lead and mercury ; but disco-
veries have from time to time increased :Ze catalogue,
until it bas been swelled to the number of twenty-seven,
independently of those which have very lately been dis-
covered as the bases of some of the earths and the twe
alkalies. -

Of these twenty-seven metals, eleven only bave the
important property of malleability, or of being sufficient-
ly tenacious to bear the extension of their body by bea-
ting with the hammer; the others have by some, there-
fore, been termed brittle metals.

Mglleable Metals. Britile. Melals,
Platina Argenic R Molybdenta
Gold Antinony ¢ Tungsten
Silver ‘Bismuth Chiome
Mercury Cobalt Omium
Lead . Manganese - Iridiom
Copper Tellurium Rirodinm
Tin Titanium U anium
Iren Tantaliug Cerium
Zinc . ‘
Palladium
Nickel
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A lustre is peculiar to the metals, which therefore is
called the metallic lustre : another remarkable property
is their want of transparency when in the mass; but as
leaf gold held between the eye and a luminous body
transmits-a green light, and silver a white light, it
seems r'obalﬁe that other metals, if attenuated in the
same degree, would also be translucent. :

The only metals that as yet have been found in the
metallic state, are platina, gold, silver, quicksilver,
copper, antimony, palladium, arsenic, tellurium, bis-
muth and iron; these are then termed native metals.
But the greater part of these are rarely found quite
pure, but mostly involve small proportions of other
metals,

A metalliferous ore is a compound of two or more
metals, as silver amalgam ; or of a metal in combination
with oxygen, as ruby copper, (whence such a combina-
tion has obtained the name of a metallic oxide ;) or a
metal (in the state of an oxide) combined with an acid,
as the arseniate of copper; or a metal combined with a
combustible, as sulphuretted silver. Many ores are of
so compound a nature as to consist of two or three
metals united with oxygen, sulphur, one or more of the
earths, and with water. :

When a metal is comhined with one or more substan-
ces, either combustible or saline, it is then said to be
mineralized. Thus lead is said to be mineralized by
sulphur when combined with it in. the native sulphuret
or galena. The sulphur is the mineralizer.

t deserves notice that seven of the malleable metals,
zinc, tin, lead, iron, cepper, nickel, and quicksilver,
absorb oxygen from the common air, becoming at least
externally oxidated : none of them part with the oxygen
by simple exposure to heat, except quicksilver. Gold,
silver and platina only become oxidated by exposure to
the action. of certain acids. But although the greater
part of the malleablle metals are readily oxidable, not
one of them has yet been found in, or converted into,
the state of an acid. ~

All the'brittle metals absorb oxygen by exposure to.
comman air, and thus become, at least externally, oxi-

" dated. Four of them, arsenic, chrome, molybdena
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and tungsten, by an excess of oxidation, pass into the
state of acids, and in this state they are found to be the
mineralizers of several of the eartbs and of the metals.

The metals and metalliferous ores are chiefly found
in veins, of which they occasionally compose the only
substance ; but they are more often disseminated in veins,
through earthy or stony substances: such a substance is
thence termed the gangue or matriz of the mineral.
Metalliferous ores are less commonlly found in masses
or in beds: a few of them occasionally occur imbedded
in certain rocks.

They are met with inveins traversing almost every

.kind of rock, but are more common in primitive and tran-
sition rocks, than in etz rocks: they occur but spa-
ringly in alluvial deposites, and more rare in volcanic
matter. '

The comparative age of the metals is chiefly judged
of by the nature of the rocks which enclose them. lron
and manganese have been detected by every analysis
in mica, a constituent of the oldest primitive rock,

ranite ; tin and melybdena occasionally occurimbedded
init; theyalso, as well as tungsten, titanium, cerium,
uranium, chrome, and bismuth, are found almost exclu-
sively in such veins as traverse the oldest of the primitive
rocks ; the foregoing metals may therefore be consider-
ed of the earliest formation. Arsenic, cobalt, silver,
nickel, and copper, are presumed to be less ancient, be-
cause though they occur in the oldest primitive rocks,
they are also found in newer. Gold, tellurium, and an-
timony, are considered to be metals of a middle age, as
they occur in the newer primitive and the older seconda-
ry rocks. Lead, zinc, and mercury, are found in the

reatest quantity in secondary formations, and are there-
ore supposed to be less ancient than the preceding.

Platina, palladium, rhodiutn, iridium, and osmium, hav-
ing never been found in situ, it is impossible properly
to judge of their relative age ; but as crude platina in-
involves small portions of palladium, rhodium, iridium,
and osmium, as well as of copper, gold, and lead, we
may conceive them to ‘'be of a middle age, and shall
therefore in the following series, place them next to gold.
In respect of age, therefore, the metals may be ranked:
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us follows, and we shall act‘:ordingly, begin the descrip-
tion of metalliferous ores with the important ores of iron:

I,JIm ghmi Bhodium
Dese - ismut simim

Mol&en. Arsenic Tridium
Tin i Cobalt Palladium
Tungsten Nickel Tellurivm
Titanium Silver lﬁ:}:}:’im'.my

om Cothr

Uranium Gold Zinc

© ") antalivm Platina Mercury

Iron is an ingredient in almost every rock, from the
oldest primitive to the newest alluvial ; and also in very
many earthy and metalliferious minerals, and inall soils: _
it is therefore considered to be the most abundant and
most generally diffused of all the metals. Wherever
found, and with whatever combined,. it is mostly in the
state of an oxide, except when combined with sulphar.

Mangaese, witlr iron, is an ingredient of mica, which
is a constituent of the ohlest granite; it occurs both in
the primitive and secondary countries.

Molybdena may be reckoned a rare metal : it is occa-
sionally found imbedded in granite, or in veins passing
through it. It occurs only in the state of an acid or an ox-
ide, or mineralized by sulpbur.

Tin is abundantly and almost exclusively found in
veins passing through primitive rocks, chiefly in granite
and argillaceous schistus. Tin is always in the state of
an oxide : it occurs only in one compound metalliferous
ore.
Tungsten is by no means a plentiful metal, it usually
accompanies tin: it occurs only as an acid combined
with iron, or as an oxide combined with lime, in veins in
primitive mountains, ’

Titanium occurs chiefly in.the state of an oxide, and
may be reckoned a rare metal: it is usually combined
with iron, sometimes with silex. :

Cerium is an extremely rare metal.

Uranium is alsq rare : it occurs chiefly in the state of
an oxide in primitive veins.

Tantalium is still more rare : it occurs in the state of
an oxide ; in one of its ares it is combined -with iron, in
the other with the rare earth Yttria.
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Chrome is a scarce metal, and occurs only in the state
of an acid, mineralizing lead and iron.

Bismuth is not a common metal ; it occurs in the na-
tive state, also mineralized by sulphur, and combined in

‘ some of the ores of silver, and of cobalt.

The preceding metals, being chiefly found in the old-
est primitive rocks, are considered to be of the earliest
formation ; the succeeding five are supposed to be less
ancient, because they occur both in the oldest primitive
and in certain of the secondary rocks. |

Arsenic is a more abundant metal than most of the
preceding : it is involved in smalil portions in several of
the native metals, in all the ores of cobalt, and in most
of those of silver.

Cobalt is not found alloying any metal ; in its ores it
is combined with iron and arsenic ; it is not plentiful.

Nickel is a rare metal : it occurs as an oxide, and also
combined with arsenic.

Silver is a somewhat abundant metal ; and it occurs in
greater or less quantity in most mineral countries : in the
native state, it occurs in veins and beds, and dessemina-
ted in rocks : its ores are numerous ; it occurs combined
with lead, copper, iron, antimony, tellurium, gold, quick-
silver, and arsenic, and mineralized sulphur, and by cer-
tain acids. .

Co is an abundant metal ; it occurs in the native
state : 1ts ores are numerous, and in them copper is com-
bined with iron, sulphur, silex, oxygen, and certain acids :
it occurs in most mineral countries.

The three following metals are found in the newer
primitive and older secondary rocks, and therefore are
metals of a middle age.

Glold, though less abundant than silver, is more so than
most of the preceding, and is not to be esteemed a rare
metal ; though occasionally met with in veins, it is chief-
ly found in rivers and alluvial deposites : it occurs from
1 to 26 percent. in the ores of tellurium, and sometimes
in small portions alloying the native metals, copper, an-
ﬁmoetz', platina, and arsenic. .

Tellurtum is a rare-metal : it occurs in the native
state, but mostly is alloyed by a little gold : in its ores it
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is combined with gold, silver, lead, copper and sul-
phur : it bas only been found in two or three places.

Platina is not a plentiful metal : it is found only in
certain districts in America, and only in the native state ;
alloyed by small portions of gold, lead, copper, iron,
osmium, iridium, and rhodium.

Palladium is rare ; it is-found with platina, in the na~
tive state, alloyed by small portions of platina and iri-
dinm.

Iridium and Osmium are also found accompanying
. platina, together forming an alloy ; they also alloy pla-
tina, and the former of them, palladium : they are both
rare.

Rhodium is found only alloying the platina of Peru,
and is therefore extremly rare.

Antimony is not a very rare metal : it occurs in the na-
tive state, alloyed by small portions of iron and silver:
in its ores it is combined with sulphur, silex and oxygen :
it occurs in few mineral districts.

Lead may be considered as the most abundant and
most universally diffused metal after ironz it never is
found in the native state, but its ores are very numerous :
it occurs abundantly mineralized by sulphur, and by
certain acids; and is found in the state of an oxide : 1t
occurs in certain ores of tellurivm.

Zinc is nota scarce metal, but is pretty generally
diffused : in its ores, it occurg combined with sulphur,
iron, and silex. ,

Mercury is found only in a few places, but is not
scarce : it occurs native and is combined with silver,
sulphur, and with certain acids,

COMBUSTIBLES.

Combustibles form, in the mineral kingdom, a class of
substances, having peculiar properties, and by no means
agreeing amongst themselves in internal of external cha-
racters, and differing essentially from the earths, the al-
kalies, and the metals. Combustibles include both the
bardest and the softest of mineral substances.

Several of the combustibles are found in a liquid state,
some of these are translycent and even transparent ; bat
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the greater number are solid ; when solid they are easily
broken ; they possess neither the opacity, brilliancy, nor
the weight of metals, being rarely more than twice the
weight of water ; some of them are lighter than water.

we were to class among combustibles, all those bo-
dies whose chemical characteristic is that they will en-
dure combustion, we should err, because many of the
metals have that character.

Most of the metals whose properties are altered by com~
bustion, acquire an increase of weight thereby ; whereas
combustible substances are sensibly diminished in
weight by the same process. The product of some of
them is liquid, of oshers solid ; if solid, it is insoluble in
water. Combustibles are either simple or compound.

The mineral bases of combustible substances may be
said to be only two, viz. carbon and sulphur.

The purest form in which Carbon is seen, is that of
the diamond ; and it was for a long time eonsidered that
the only chemical difference between this gem and
charcoal is, that the latter contains some oxygen, and
therefore is an oxide of carbon. But the late exped-
ments of several chemists, and particularly of Sir H.
Davy, tend to show that there is no oxygen in pure char-
coal; and that there is no decided chemical difference
between it and the diamond. Charcoal, however, always
contains either hydrogen or water in very small and va-
riable proportions, but not as an essential ingredient :
the diamond is absolutely free from bydrogen and wa-
ter; and it is in this respect only, and in the mechanica}
arrangement of its particles, that there is any evidence -
of its differing from charcoal. The experiments of Allen
and Pepys tend to prove that the actual quantity of car-
bon, in equal weights of diamond and charcoal, is pre-
cisely the same.

Carbon forms the basis of several of the combustibles,
as coal, bitumen, amber, &c.; and it enters into the
composition of a few minerals in small proportion : in
the Aberthaw limestone, the hepatite, semi-opal and in -
clay slate, not exceeding 1 or 2 per cent. ;" in rotten
stone 10 per cent.; and less than 1 per cent in com-
pact manganese : its most inportant mineral cba;acter is,
that it forms the base of th: Barbonic acid, whicli enters
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into all limestone rocks, as an ingredieat, in the.propor-
tion of about 44 per cent.: carbonic acid consists of
about 28 per cent of carbon and 72 of oxygen. :
Sulphur was suspected by Berthollet to contain hydro~
, and this suspicion has since been confirmed by Sir
Davy during the career of his brilliant discoveries, by
means of the application of the astonishing powers of
galvanism or electyicity to many bodies which here-
tofore were considered to be simple or elementary.
Some experiments of the same able chemist, tended to’
evince the presence of oxygen as another ingredient of
sulphur : but the later experiments by Guy Lussac have
proved that oxygen does not enter, into its composi-
tion. ' ’
Sulphur is not only itself a highly inflammable body,
but is also an ingredient of other combustibles ; as oI‘
certain kinds of coal. Large deposites of sulphur are met
with in some velcanic countries : it is found in consider-
able masses or in beds, both in primitive and transition
countries ; and it is largely involved in certain minerals;
such as iron, copper, lead, antimony, silver, &c. which
thence are termed sulphurets of those metals, and which, -
enerally speaking, are the. most abundant of all metal-
ﬁferous ores j ans it is met with in one earthy mineral,
the Fabluuite, in the proportion of 17 per cent. Sul-
phur is the base of the sulphuric acid ; which consists
of 40 per cent. of sulphur and 60 of oxygen. The sul-
_ phuric acid enters largely into the composition -of that
abundant substance, sulphate of lime or gypsum ; and is
likewise an ingredient of several other earthy minerals ;
amd in certain metallic ores.



EXPLANATIONS OF TERMS
' Commonly used in Mineralogical Description.

Hcicular. Long, flender, and ftraight prifms, or cryftals, are termed acdi>
cular, from the latin, acicula, a lictle needle. .

Aggregated. A mineral or rock 1s faid to be aggregated, when the fevera
com{onent parts only adhere together, and may be feparated by
mechanical meaas: the felfpar, quartz, und mica, conflituting granite,
may be feparated mechanically. Granite is an ted rock.

Alliaccous.  The odour given out by arfenical minerals, w! expofed to
the blowpipe or ftruck by the hammer, refembles that of garlic; in
latin, allium, whence alliaceous.

Amorpbous. Without form; of undefinable fhape; from the Greek,

" apogpes (amorphos) having that fignification. Amerphous minerals
;re fometimes defcribed as being of indeterminate, or indefinite
forms. . .

Anbydrous, from the Greek avdges (anudros), fignifying without water ¢
anhydrous gypfum is without water. « :

Arboaaﬁcqxt. From the Latin, arboresco, to ‘grow like a tree: fee Denw

tic.

Botryoidal.  From the Greek, Barguwdns (botruodes) fignifying, hung,
with clufters of grapes or berrice. So a mineral prefenting an ag-
gregation of large fections of ous {mall globes, is termed bo-
tryoidal ; but when the globes are larger, and the portions are lefa
and feparate, the appearance is esprefied by the, term mamillated,
Thefe forms may be obferved in certain ores of cobalt, copper, and
manganefe, and often in chalcedony.

Bladed. ‘This term relates chiefly to the ftructure of fuch minerals as, on
being broken, l}m:[ent long flat portions, fomewhat refembling the
blade of a knite ; this appearance may in general be confidered <3
the effect of interrupted cryftallization.

Brittle. ‘This character of mineral bodies doés not upgh theig’
hardnefs ; thofe of which the particles cohere in the higheft degee,
and mdimnioubl:l’o:l:; among another, a':l;ltlhe moft brittle. The
diamond, quartz, fulphate of barytes and fulphur, vary greatly as to
hardnefs ; they are all brittle. v

Conaliculated ;: prefenting deep channels on the furface, refulting either
f&;»‘m interrupted cryRallization, or the aggregation of numerous cryf -
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Capillary, is derived from the Latin, capillus, a hair, and is chiefly ufed
to exprefs the long, torttous, hair-like appearances, to be obferved
in native gold and filver, and fome other minerals. Cryftals are
fometimes termed capillary, when long and flender ; but being moft-

Yy lﬁnight, they are more properly defignated by the term aci-
s .

Gavernous. A mineral in which there are confiderable hollows or cavities,
is faid to be cavernous.

Géllular. This term is ufed by Werner in the defcription of fuch minerals
as exhibit cells formed by the croffing and intetfecting of the lamina
or lamelle of which they are conftituted : commonly, any mineral
Ercfentim numerous {mall cells or cavities, is tesmed cellular; fee ve-

r. »

Chatoyans, has been adopted from the French, who ufe it to exprefs the
changeable light refembling that to be obferved in the eye of a cat, to
be feen in certain minerals; asin the Cat’s eye. )

Gleavage. This term is moft commonly ufed in relarion to the fracture of
thofe minerals which, having natural joints. poffefs a regular ftructure .
and may be cleaved into geometrical fragments ; as into varietics of
the parallelopiped, the rhomboid, &c.

€oberent. This term relates to ftructure. In minerals that are brittle, the

articles are ftrongly coherent ; in fuch as are friable, they are flight.
y coherent.

Columnar distinct concretions, is commonly ufed to exprefs the great and
{mall columns in which certain bafalts and iron oresare found : but
‘Werner includes under this term all the columnar appearances in
every mineral confifting of numerous aggregated cryftals, which rea~
dily divide into long and narrow portions of irregular form, owing to

e interrupted cryftallization—=fuch as the amethyft, pyrites, fluor fpar,
quartz, &e. ..

Compact, isa term which relates wholly to ftructure; and is that in which
no particular or diftinct parts are difcernible; a compact mineral
cannot be cleaved or divided into regular or parallel portions. The
term compact is too often confoundcg with the term maffive.

Gencboidal, relates only to fracture ; and is doubtlefs derived from the La-
tin, chonchoides, fignifying like the fhell of a fith. Fragments of
many of the brittle minerals exhibit this appearance, and occafionally
in great perfection, as quartz and fulphur; the fracture of compact
minerals is frequently more or lefs perfectly chonchoidal.

Concretion, gencrally fignifies a fmall and diftinct mafs.

Coralloidal, refembling branches of coral.

Cunciform, wedge thaped; cuneus, in Latin, fignifics a wedge. This tcrm
relates only to fracture.

Decomposed.  This term, when ufed firictly in a mineralogical fenfe, imports

e decompofition which takes place naturally in any fubftance. Cer~

tain ores of Iron, &c. in which fulphur predominates in an unufual
degiree, decompofe by expofure to air.

' Ducrspitate. A mineral is faid to decrepitate on expofure to heat, when

it flies with a crackling noife fimilar to that made by falt when
thrown into the fire. L .

Dendritic 3 derived from the Greck, dwdgris (dendritis) fignitying, like
the growth of a tree. The terms arborefcent and dendritic are
ufed fynonymoufly ; they are alike applicd to the tree-like appear-
ance in which native gver and native co are fometimes found ;
to the dclincations feen on the furfaces of certain minerals ; and
ta the appearance in the mocha-ftone, &
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.qu‘{w, or Datated; in the thape of teeth ; dens being the Latih

or a tooth. .

Disseminated. When a mineral, whether cryflallized.or otherwife, i
found here and there imbedded in a mafs of another fubftance, it
is faid to bediffeminated in the mafs. Cryfials of quartz fometimes
occar, diffeminated in Carrara marble, &c.

Diisintegrated. This term is generally ufed to the falling to picces

any mineral, without any perceptible action,

Diverging, or Divergent; relates to the cture of a mineral. When

ftructure is fibrous, and the fibres are not parallel, they ufual~
ly diverge in part, but not wholly, around a common ccatre ; as
in certain zeolites, and hzmatites iron- ores.

Brusy, has been adopted from the German term drufen, for which we

”'iave o Englith word. The furface of a mineral is faid to be
drufy when compofed of very fmall prominent cryftals, nearly c-
qual to cach.other ; it is often feen . 1n iron pyrites.

Elastis. A mineral which, after being bent, fprings back to its '
nal form, is elaftic. Mica -is elaftic; talc, which greatly ref
mica, is only flexible.

Eartby. This term relates to ftructere. Chalk and. certain of she ¢rcs-
of iron and lead are notable inftances of it.

Fasciculated. When a number of minute fibres or acicular cryftals ac-
cur in fmall aggregations or bundles, they are faid to be fafcicus
lated ; a term doubtlefs derived from the Latin, fafcis, a bundle.
This appearance often occurs in gresn carbonate and arfeniate of

copper.

Fi&rm.p Pfl‘:h” term relates both to form and ftructure. Certain mine-

as amianthus, amianthiform arfeniate of copper, a variety of

gyplum, &c. occur in diftinct fibres. Asbeftus, gypfum, red hs-

matites iron ore, &c. are found maflive, and of a parallel fibrous

firucture : fome varicties of red hematites and .other minerals aro

of a radiating fibrous ftructure: and the fibres diverge from a
common centre. :

Filgment. A mineral is faid to occur in filaments, when it is found in
flender thread-like or hair-like portions. It is therefore nearly
fynonymous with the term capillary.

Filiform, is ufed in the fame fenfe as the precedipg ; but Werner com-
fines its ufe to cxprefs the appearance of certain metals which
occur in the form of wirc, as native filver and native coppere=
Filum in Latin, fignifies thread ; filum metalli, wire.

Fistuliform.  Minerals occurring in round hollow columns, are termed

uliform ; fiftula, in the Latin, fignifies a pipe. Stalactites and
iron pyrites occur fiftuliform. :

Flexible. Talc is flexible; it readily bends, but dots not return of
itfelf to its original form. Mie is beth flexible and claftic.

Foliated. This term, which doubtlefs is derived from yhe Latin foliatus,
having, or confifting of leaves, is ufed by Werner to exprefs the
ftructure of all minerals that may be divided or cleaved regularly,
and are therefore by him faid to confift of folia or leaves. The
firucture of fuch minerals is more commonly exprefled by the
term Adamellar; and they are faid to confit of lamellm or -

ming,”
* D 2 -
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Krachure,. is 3 term now chicfly employed in defignating the appearance
of hnerall which have no reggtry ftructure, whnezgthq uslin-okenz
2:.? minerals prefent an even, uneven, or a chonchoidal fracture

Frengible. The term frangibilicy has relation to the fufceptibility ot
minerals to feparate into ﬁ'uaygments by force: this qu:ll:ty inymi-
nerals is not dependent on their hardnefs; the ftructure of fome
and the brittlencfs of others, renders them eafily frangible ; while
others, which from their foftnefs, and the eafe with which their
particles or molecules yieid or flide over one another, are much
more difficulty l'rangible; fuch minerals pofiefs the character of
toughnefs. Quartz is eafily broken, A sbeftus is tough.

Prisble. A mi whofe portions or particles flightly cohere, and which
is therefore eafily crumbled or broken down, is faid to be friable, or
in a friable ftate.

Fungiform. Certain fubftances, as for inftance calcarcous flalactites, are
occafionally met with having a termination fimilar to the head
of a fungus; whence they arc faid to be fungiform.

Gongue, Gangart. We have thefc terms from the Germans ; the e
of a mineral, is the fubftance, in, or upon which, a mineral is g:ngt‘l‘ s
it is fometimes termed the matrix. Silver, occuring in, or upon
carbonate of lime, isfaid to have carbonate of lime for its ganguc,
or matrix.

Geodz, This alfo we derive from the Germans. A geode is a hollow
ball ; at Oberftein in Saxony are found hollow balls of agate lined
with cryftals of quartz or amethyft, which are termed geodes.

Glance is alfo a German, word meaning fhining ; thus we gne glance-
coal, copper-glance, &c. .

Globular distinct concretion is ufed to exprefs the character of a mineral
which occurs in little round or roundish maffes; the Pea-ftone and
Roe-ftone are cxamples of it.

Granulex. The ftructure of a mineral is faid to be granular, when it ap-
?m to confift of small grains or concretions ; which fometimes can,
ometimes cannot, be difcerned without the help of a glafs ; we have
therefere the fine granular, and the coarfe ular ftructure.

Greasy is ufed in relation to luftre: fat quartz has a greafy luftre.

Hackly. 'This term relates to a fracture which is peculiar to the malleable
metals ; which, when fractured, prefent fharp protruding points.

Hamatites is derived from the Greek ulmms,ﬁgnigying blood-red ; it was
firlt applied by mineralogifts to the variety of iron ore which is now
called Red Hzmatites; but has fince extended to other iron
ores of the fame ftructure, but differing in colows. We have alfo
brown hamatites, and black heematites iron ore.

Hipatic, A term derived from the Latin, Repar, the liver ; it is applied -
cither to colour or form. We have hepatic pyrites, hepatic quick-

filver ; the hepatite, +

Hydrate is derived the Breek Jdug, (udor) water; and is applied to.
certain of those minerals (as the hydrate of magnefis) of which water-
forms an ingredient in very large proportion.

Imbedded. A miperal found in 2 mafs of another fubftance, is faid to be
‘imbedded init. Crytallized guartz occurs imbedded in Carrara
machle, 1t alfo occurs partly imbedded in other fubfiaaces, as in
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Indcterminate. Indefinite. Thefe terms are ufed fymonimoufly with Amor.
phous in deferibing mincrals which have no particular or definable:
form. Cryflals of which the form cannot be accurately afcertained,
are faid to be of indetcrminate forms.

Tncrusting : any fubftance covered by a mineral, is fometimes faid to be
incrufted by it : thus the various articles which are placed for a cere
tain length of time in certain fprings or wells in Derbyshire, &c. and
which are by fome fupposed to be converted into petrifactions, are
only incrufted with calcareous, or argillaccous matter.

Tuterlacing. Interlaced. When the fibres or cryftals of a mineral are found
intermingling with each other in various directions, they are interias
cing or nterlaced.

dnvesting. A mineral fpread upon, or covering another, is fometimes dgse

: cribed as invefting it.

Trridescent. ‘This term relates only to the varieus colours with which the
furfaces of fome metalliferous minerals are naturally tarnifhed : as
yellow copper ore, iren pyrites, galena, fulphuret of antimony, &c.

Lamellar ; this term relates to ftructure : when a mineral can be fractured
or cleaved into regular and parallel plates or laminz, its ftructure is
faid to be lamellar; and the portions thus obtained are termed lami=
nz or lamellz ; thefc terms have been adopted frem the Latin, in
which they were almoft fynonimously ufed to exprefs thin plates of
any fubftance.

Lemecllar distinct concretions. This term is fometimes ufed to exprefs the
fructure of certain minerals (as the oxide of uranium) confifting of
laminz which cohere but flightly.

Lamellifurm. A mineral confifting of lamelle, is faid to be lamelliform.

Lamine, Lamelle. See Lamellar.

Lenticular is employed to exprefs the forms of certain cryftals which are
nearly flat, and convex above and beneath ; and which confequently
refemble a common lens. )

Moalleability. Some of the metals suffcr extenfion when beaten with a
hamamer; and are therefore termed malieable metals. Native gold
and native filver are very malieable metals,

Moamillated. Sce Botryoidal. .

Massive. This terme is fometimes ufed in defcribing a fubftance of inde~
terminate form, whatever may be its internal ftructure ; but is mora.
commenly ufed in contra-diftinction to the term cryftallized, as applis
ed to thofe minerals which poffefs regular internal firucture, without
any particular external form.

. Matrix. See Gangue.

Meagre. ‘This tggm relates to the touch or feel of a mineral,, k belongs
ehiefly to fome of thefc minerals which are of an earthy texturg,
Chalk is remarkably meagre to the touch. ’

Natural joints. Such minerals as can be broken into regular forms, as the
cube, rhomboid, &s. can be cleaved into thofe forms, only in the di-
:*  rection. of, or along, their natural joints. In fome minerals however,
- which have not yet been regularly cleaved, the natural joints are per- -
eeptible by the affiftance of a ftrong light. .
Nacreous relates to luftre; and is employed to exprefs the luftre of fome
minerals (as of the pearl spar) whi atly refembles that of pearl.
Nagrs de Perle, in French, fignifies Mother,of PearL.

-
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NVedalsr. A mineral which prefents irregularly globular clevations, ii
termed Nodular. Flint is found in nodular maffes.

@pake. Thofe minerals are opake which do not tranfmit a perceptible ra
M‘:f light even through t.h'; thinneft and fmalleft pieces.w P y

Buss inte. One mineral is faid to pafs into another, when both are found fo
blended in the fame fpecimen, that it is impossible to decide where
the onc terminates, and the other begins.  Flint is found pafling into
chalcedony.

_Bectinated. |f 3 minera) exhibit fhort filaments, cryftals, or branches which
are ll:early equidiftant, it is pectinated; pecten, in Latin, fignifies 3
comb.

Lorous. A mineral is faid to be porous, when it is traverfed in dif-
ferent directions with communicating holes which pafs through the
fubftance.

Pscudsnorpbous.  Minerals exhibiting impreffions of the forms peculiar to
the cryftals of other fubftances are faid to be pfecdomorphous. Quartz
cxhibiting cryftals in the form of the cube; calamine, fuch as are pe-
culiar to carbonate of lime, &c. are termed pfeudomorphous: qn»?.f,
in Greck, fignifies falfe ; woggn, form or figure: fometimes they arc
fecondary cryftals.

LPulverulent. When the particles of a mineral are very minute and cohere

* wvery flightly, or ros as all, it is faid to be pulverulens; or in the puls
verulens ftate,

Rudiated ; radiatus, in Latin, fignifies befet with rays : when the cryftals
of a mineral are fo difpofed as to diverge from a centre, they are faid
to be radiated,

Rumose ; ramus, in Latin, ﬁﬁr;iiﬁes the branch of a tree ; a miaeral having
that appearance is defcribed as being ramofe.

Refractoriness. This term is ufed both chemically and mechanically in
relation to minerals. It is fometimes applied so thofe which ftrongly
refik the application of heat ; and occafionally to fome whofe tpugh-
nefs enables them to refift repeated blows.

Reniform, Kidney-fhaped ; ren, in Latin, fignifies kidney.

Retiform, Reticulated. Minerals occuring in parallel fikres, croffed at right
angles by other fibres which alfo are parallel, exhibit fquares, like the
mefhes ofa net. Retis, in Latin, fignifies a net. We have reticulated
native filver, native copper, red oxide of copper, &c. And it may be
remarked that fuch mineralsas oceur reticulated, generally affume she
cube, as one of their cryftalline forms.

SXopiform. 1{ anumber of minute cryftals or fibres are clofely aggregated
into a’little bundle, with the appearance of diverging from a common
centre, they are faid to be fcqpifogm. Scopa in Latin fignifies a broam
or befom. ’

Sthistose structure. Minerals which fplit only in one direction, and prefent
fragments which are parallel, but of yneqmal thicknefs, whiclr #Ho
are not fmooth and ¢ven, and are without luftre, are faid to poffefs a
{chiftofe fructure. Schift in the German fignifies flate.

Scctile.  This term relates to ftracture, and is derived from the Latin, feco,
to cut: Thofe minerals are termed fectile which are midway between
the brittle and the malleable. A flice or portion cut from & fectile
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mideral, isfragile, and the new furface on the mafs is fmoeth and shi.
. ning. Plumbago and the foapftone are both fectile.
Semi-transparens, A mineral is faid to be femi-tranfparent when an object
is not diftinctly feen through ie
’Slcfy;:tmdyn. This term is fynonimeus with Schiftofe ftructure, whick
€€,

.Bpecific Gravity. ‘The fpecific gravity of mferals is determined by com-
parifon. The ufual mode of detcrmining i, is by weighing thom it
pure diftilled water ; the weight of which is a umﬁ toic ohe or
unit. Earthy miaerals vary from twice, or lefs than twice, to nearly
five times the weight of diftilled water. Metalliferous orcs and na-
tive metals vary from five to fcventeen times its wgight ; some mis
neruls, efpecially fome of the combuftibles, are lighter than water,

__ and are of courfe fupernatant.

“Specular Minerals are thofe which prefent one fmooth and brilliant fur-
face which reflects light. We have fpecular red iron, fpecular iror
pyrites, ‘&c. Thefe are faid always to occur clofe to the walls ar
or fides of veins. Speculum, in Laun, fignifics a looking glafs.

‘Spicular and Splintery Fracture belong to minerals of an imperfectly cryftals
line &m. Thefe fractures do not greatly differ: they are both
irregular ; the fpicular is fhorter and more pointed than the fplintery,

Stalactitiform.  srardyus, (ftalagma) in the Greck, fignifies a drop, an.
icicle. Stalactitiform mincrals greatly refemble icicles in fhape.

-Stellated. When the firucture of a mineral is fibrous, and the fibres diverge’
all round a common centre, its firucture is faid to be ftellaved: fteerl.ﬁ
in Latin, fignifies a ftar.

“Striz, Striated. 'The flight channels occafionally obfervable on the planes

allized minerals are termed firiee, and the cryftals on which
they are feen are faid to be ftriated. The ftriz are commonly
parallel and generally indicate the direction in which cryftals may b
cleaved. Stria, in Latin, fignifies a groove, or channel.

Structure. This term relates to the internal characters of minerals. Such
as can be cleaved into regular forms, prefenting fmooth, brilliant,
and parallel furfaces, are faid to have a cryftalline ftructure ; but
whean the furfaces are neither fmooth nor parallel, and when, on the
contrary, they are rough and curved or undulating, the ftructure is
faid to be imperfectly eryfialline: under which term aifo may be
comprchended all fibrous minerals whether maffive or not.  All
fuch as have no determinute ftructure, as thofe minerals which arq -
granular, fplintery, &c. or compact, may be included under the
term indefinite or promifcuous ftructure.

Swpernatant. Such minerals as are lighter than water, and confequently

* " fwim upon it, are faid to be fupernatant, Supernato, in Latin, fige

nifies to fwim or float upon. N

Tabular. “When this term is ufed in relation to ftructure it is nearly allied
to the fchiftofe or flaty. Talc, mica and roofing flate are defcribed by
Werner as poffefling a tabuldr ftructure. is term fometimes is
ufed-to exprefs the cxternal form df cryilals: fuch as are nearly

" flat, and whofe len and breadth are wmearly the fame, are
) fom‘::ahnco called tabular cryftals : from the Latin, tabula, a tablc
or board.

nghm;_ ul}.'lztu t:;;ontembl ﬁwrm b‘llohoie minerals ere which are g:xctiua,
or fuffer y ' blows in attempt to fracture

. thm;mﬂoemed’to be tough.
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SFanslucent. A mineral through which an object cannet be fecn, bot
which tranfinits fome light, is termed tranflucent. Rock falt, fome-
" times quartz, flint and fluor, &c. are tranflucent : many minerals
are traoflucent on the edges, as commen marble, &e.
H¥ansperens. Thofe minerals are tranfpagent through which an object;
may be clearly feen.
Haberevlar. A mineral whefe unevennefs of furface arifes from fmall
and fomewhat round clevations, i.faid to be turbercular. Flint is
fometimes tubercular,

. Bubsrous ; exhibitipg fomewhat circylar knobs, or clevations. .

Tubular : Sce fiftuliferm. . .

Vesicular. A mineral is faid to be vefioular, when it has fmall and fome-
what round cavities, both imernally and externally. Lava, pumice,
limeRone, bafalt, &c. are fometimes veficular: from the Latin,
wcficula, a little bladder.

Fitreous ; from the Latin, vitreus, glafly ; mincrals having the Juftre

_ of glak, are faid to poffefs the vitreous luftre.

Unctuous.  The term relates to the touch. Pipe cluy is fomewhat unc-
tuous : Fullers’ earth is unctuous : plumbago an foapftgne are very
unctuous.
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SILEX. '

Trus Earth is, when pure, in common with the rest
of the earths, perfectly white and infusible, except by
the intense heat of voltaic electricity. It has neither
taste nor smell, and its sFeciﬁc gravity is 2.66.

Silex has never been found mineralized by any acid,
but is occasionally involved in small proportion in some
of the acidiferous earthy substances; it forms a large
ix}gredient of very many earthy minerals, including some
of the hardest gems and the softest clays; it is proved
by analysis to enter, in variable proportion, into the
comgosltien of abeut two-thirds of the whole number of
earthy minerals whose composition is known; and#sit
is the chief ingredient of the oldest and most plentiful of
the primitive recks, and is found in rocks of almost every
age and formation, it ig esteemed to be the most abun-
dant substance in nature. : :

Silex, as well as the rest of the earths has lately been
proved, by Sir H. Davy, to be a compound substance ;
it consists, according to Berzelius, of oxygen, in the

proportion of about 54 per cent, united with a
" Silscium, which has not hitherto been obtained in-a
state of sqparation, in the l‘proporl:ion of about 46 per
cent. sﬂ'e’x cannot therefore be now considered asa
simple or elementary body. =

otwithstanding the complete analysis of silex, it
still obtains among chemists its old denomination :!t an
Earth; principally, it may be supposed, from the diffi-
culty of properly characterizing its base ; which is not
believed by Sir H. Davy to be a metal, but of a peca-
liar nature, bearing an analogy to boron, charcoal,
sulphbur and phosphorus.

As common flints are almost wholly composed of
siliceous earth, it thence received the name of Silex,
which in the latin signifies fligt ; but it is found in the -
greatest purity in quartz or ?ck crystal,
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QUARTZ.

Quartz is found crystallized, fibrous, granular, and
ooempact. It scratches glass, does not yield to the
knife, and is infusible. Its specific gravity is 2.6; and
it is composed of silex, with 20r3 per cent. of water.

C ed quartz* is found perfectly transparent and
colourless ; also, red, yellow, grey, black, brown, pur-
ple, green, and of various shades of each colour.

The transparent and colourless is known by the
pame of rock Crystal : the largest and most esteemed
crystals are breught from Madagascar, the Alps, Nor-
way, and Scotland ; where they are found in cavities in

nite. Single crystals have been met with, of more

an 100 lbs. weight. These are bought at a high price
by the lapidary, to cut up into various ornaments, as
&c. and into proper forms for spectacles, as a
substitute for glass. 1n smaller crystals, quartz is found
in almost every metallic vein, both of ancient and re-
cent formation, in every kind of rock.

® Crystallized ®uartz.~=Unconnected of quartz, in my poffeflion,
from '?onewuco% are io the eighteen ﬁd:zg:r:, thining with ¥emarhble
brilliancy. Others from Rochefter, north-weft of the Shawangunk moun-
tain, have as many fides, with longer columns ; found fcattered through
laceous loam.e—Abrabam G. it;n.
ttached cryflals of great beauty have been brought from Rochefter,
g a fix fided column terminating in a fix fided pyramid. Some of
ﬁm poflefs ran:‘:able clanlx,e‘fnﬁ a.::;l rilliancy, and form clufters of great
. T a quartzy rock, containing galena, or
ﬁllpnl:ynret ofzd, a,nd"mde, or fuphuret of sinc.—=Ié.

"A cryftal of this fort, in my colleciion, brought by a Canadian trader
from fome barbarian region north-weft of Lake Superior, is § inches
ldng, and 1 1-2 in diameter.—=Rev. Alex. M Leod.

Many handfome fpecimens of nafcent and well formed cryftals of quartz
have been brought from Rhinebeck.—Rev. F. C. Schacffer. )

‘Well formed and lucid cryftals have been brought from Diamond Ifland,
in Lake C! i tewenson.
t cl the same, from the banks of the Illinois.==Long.

" Qpake cryftals of quarta, refting upon gneifs, from the Stafford Springs,
in Conne&icut.m=Dawis.

‘The Diamond Rock, fituated eaft of Lanﬁngbmxh, has a furface be-
led with minute eryftals, that glitter ia the funthine, and tempt moft
wifiters to bring away picces of the quartzy rock. and its crop of cryftals.
Quartzy cryi!i!izuiom are found- in various other parts of the United
Bwtes andof North America; fuch as Maffachufetts, Virginia, South Ca-
colina, and other places -
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Quartz, more often than any other crystallized mine-
ral, contains foreign substances : sometimes drops of wa-
ter, with bubbles of air, may be seen in it ; also crystals
of schorl or titanium, crystals of chlorite, and iron ore.

The crystallizations of quartz or rock crystal are very
interesting. The crystals in my possession exhibit 40
distinct varieties of form ; the most common of which is
a hexahedral prism terminated by hexahedral pyramids:
the two pyramids joined base te base, without an inter-
vening prism, are rarely seen. The primitive crystal is
also rare, but is occasionly found in the neighbour-
hood of Bristol ; it is an obtuse rhomboid, very nearly
approaching the cube. Its angles, according to Haiy,
are 94° 24’ and 85° 36’ ; but the results obtained by the
reilecting goniometer do not correspond therewith.

Quartz allows, though not readily, of mechanical cleas
vasl:.-, parallel with the planes of its primitive crystak -

he transparent crystals found in the neighbourhood
of Bristol, termed Zﬂ’uol Diamonds, are c:zsullivd
ﬂzﬂ:’id:hose of Cornwall are by some called Cornish
m . . :

Crystals of quartz, of a light yellow, or of various shades
of brown, are brought from many places. The best are
found in a hill called Cairn-gorm, in Scotland. A sin-
gle cr{stal about twelve inches long, and four in diame-
ter, of a deep brown colour and transparent, which was
fit for the lapidary, was not long since sold by public aue~
tion for 210 guineas. These are by some called False

azes. T .

hen of a reddish purple, or violet colour, quartz is,
called Amethyst :* the crystals are generally of the deep-
est colour towards the summit. [t commonly occurs m
veins in metallifepous mountzins in Spain, - Bohemia,
Saxony, Hungary, &c. neverin those of primitive
nite. Frequently it is found in hollow measses, called -
geodes, which are occasionally surtounded by 3 coating:
of agate ; but these are principally met with in volcenie

Vo qurit cf'm“fﬂmm ot andmphom. :
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countries ; in Auvergne, the Tyrol, and the Palatine.
Analysis has proved the amethyst to contain a very mi-
nute quantity of iron and manganese, to which its colour
may be attributed. Amethyst bas been met with in the
tin mines of Cornwall, Polgooth, and Pednandrae.

Fibrous quartz* is yellowish or greyish white, and occa-
sionally ynql';a amethyst : sometimes it occurs in radiated
and globular concretions, two inches or more in diame-
ter, but orily in Cornwall. '

Granular quartzt is white, yellowish or greyish white ;
it occurs in granular distinct concretions, sometimes in
mass, and asa component of certain granites. It isfine,
or large grained. e fine grained, with silvery mica,
composes a ite near Schihallien, in Scotland ; the
larger grained forms large blocks in argillaceous schistus
mg other rocks in Scotland. The latter becomes snow
white by calcination, and is largely employed in the
porcelain manufactory.

Compact quartz} is of various colours, and occurs in
mass, or disseminated, or globular, 8c. It is found en-
tering into the composition of rocks, from the oldest to
those of the most recent formation, and composing veins
and beds in others: sometimes it is found 10 consider-
able blocks, though it seldom forms entire mountains,

Prase) is of a leek green colour, and translucent; it oc-
curs in mass at Brutenbrun, in Saxony, in-'a mineral bed :
it :;ppears to be an intimate mixture of quartz and acti-
nolite. :

When of a light grass or an apple green, and .some-
what transparent, quartz is termed Chrysoprase, which
is found in mass, imbedded in serpentine, in Siberia, with
opal, chalcedony, &ec. ’

Avanturine isyellowish red, or grey, greenish, or black-
ish. Itappears to be filled with silvery and yellowish

® Fibrous Quartz~=This ently occurs, croffing veins of granite,
gneifs and fc in New-Y It feems to be an incipient form of

zZation. .
} e o i malis o found sesccred over th
are found scattered over the
land l;tween%aﬂmgw:‘ ity and Frederi s Mdfq York and
rase~Specimens of qaartz, coloured green, at New- its
S are, however, and amorphous, and have been fuppe-
- m’:'her, A w-h rphous, uppe
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spangles, that reflect light with great brilliancy. Some
suppose these spangles to be mica, others imagine that
the appearance is produced only by the particular direc-
tion olP the laminz. It takes a good polish, and is used
for seals and other ornaments. The best avantarine is
brought from Spain. .

A variety of quartz, which is commonly massive, and
bas a greasy lustre, as though it had been rubbed with
oil, is therefore called Fat quartz :* itis one of the gan=
gues of native gold in Peru.

Another variety is opaque white, and is thence term-
ed Milk quartz. ~ It has sometimes a tinge of red, which
often passes into a beautiful rose red, when it is termed
Rose quartz ;} it often has the greasy lustre of fat quarte.
Its colour is said to be owing to manganese. It has been
found at Rabenstein in Bavaria, in considerable quantity,.
in a vein of manganese traversing a large grained Sﬂite.,
}t blas 3lso been met with in Finland, and near Cork in

reland. .

Quartz sometimes exhibits impressions of the crystal-:
line forms of substances on which it has been deposited,
but which have heen decomposed; quartz exhibiting such
crystalline appearances is termed Pseudomorphous. §
Sometimes it is merely cellular ; and when the cavities:
are very minute, and the quartz is in very thin plates
which intersect each other in every direction, it is so light
as to swim on water ; whence this variety has been terms-
ed Swimming stone, by some Spongiform . It has.
been found at Schemnitz in Hungary, at Joachimstal in
Bohemia, at Schneeberg and Frey in Saxony, &t
Beresofin Siberia, and in Cornwall in England. The
cavities of one specimen in my possesion, from Pednan-
drae Mine, near Redruth, are partly filled up with fluot- ~
spar, the external parts of which are rounded, shewing it
to be in astate of decompesition ; the cavities of another,.

* Fat Qgarts.~Parti is variety a ‘ pasive -
L i ——
0o Quarig.) X -Mai ved )
Pobiction Clsvvciond, T B ' o

3§ - Prewdomer wartx of quarts fomesiasse snke i
o e iy Sy el e o e T
or ! >

matezials they encloeed, or wathedaway, . |

-
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. from Relistean Mine, are filled up partly by black, parts

by bright yellow copper ore.
v Quul:zsgombined wxl:.h variable proportions of iron, id
termed Fe inous quartz * It is of a yellow or red co+
lour, and opake, and is found both compact and crystal
lized. ltis harder than pure quartz ; and when heated,
Becomes magnetic. It issometimes met with in remark-
ably neat small crystals having both terminations perfect,
and of a yellowish or reddisi colour. These crystals
bave been principally found in secondary rocks, near

- Compostella in bﬁ:m; whence they are called Hya-

cinths of Composte Massive ferruginous quartz, or
Eisenksesel, is found in the veins of primitive mountains,
where it is often met with as the gangue of various me-
tallic substances, as of lead, copper, sulpburetofiron, and
sometimes of gold. ‘ :

A variety termed Hyalite, or Muller’s glass, baving in

_snany respects the appearance of chalcedony, bas been

found in small masses upon, or lining the cavities of,
amygdaloid. It bearsa striking resemblance to gum-
ic, and is said to be composed of 92 parts silex and
7 of water. It hds been found only in volcanic coun-
tries: in Tuscany,—in small stalactites in the rocks of
Piperino, in Solfatara, &e. - >
- Quariz is sometimes found forming beds, and more
often veins,} in primitive mountains. The quartz in
these veins is sometimes compact, but is occasionally
bollow in places ; in these cavities the crystals which are
seen in the cabinets of mineralogists are found. It oc-
casionally occurs imbedded, as in porphyries; and in

* remarkably neat transparent crystals, in Carrara marble.

It is also met with in veins or caverns in secondary
countries of different natures ; and forms a large pro-
portion of alluvial deposites, principally in fragments, or
rounded or angular grains, constituting sand ; which is

. sometimes, by causes which we know not how to explain,

® Ferruginons Quarts.—eAmor reddith or uartz, fained
&u}hr&.“mmgha ,cinwwmAm?fffe’ qentoecurmce.
+ Veins of -m.—'l’hue-oecnrintherocholgnd}:mdgrmke,h
the islands #f the Sound cast of New York, of various width, from half
en iach to three foet ; sometimes parallcl to the #rats, atid sometimes &+
coom tham,  The quarts is cven 8 rod wide, in cortain placen
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found adhering, forming masses denominated Sandstone*
and Gritstone. :

OPAL.

Opal is either of a clear, or of a bluish white: it in-
cludes several varieties. , :

It is found in small masses or in veins in Hungary, in

. rocks which seem to be in pert decomposed, angtxich'

are by some considered to be velcanic; by others, as ar+

gillaceous roeks, the result.of the decomposition of por- .

" phyries. In these rocks both the common and the noble
opal occur. Opal is also met with in Iceland, and Saxs

ony. .

&‘he Common opal is usually white with a tinge of yels
low, red, oe light green,. internally. It consists of 93.8
garts of silex, 1 of oxide of iron, and 5 of water. It hag

een found in several of thé mines of Cornwall.

The Noble opal exhibits changeable reflections of the
same colours as the former variety, and is an exceeding-
ly brilliant and beautiful mineral : it is bard enough to
scratoh glass. The finest specimens of it are in the Im-
perial inet of Vienna ; one is about 5 inches long
and 2} in diameter, the othet*is of the shape and size of
a hen’s egg. It consists of 90 parts of silex, and 10 of
water. . :
Semi-opal is harder than the preceding varieties and
is mostly opake ; occasionally trausFarent, with a glisten-

ing resinous lustre. It is principally et with in secon-
" dary countries ; sometimes in volcanic rocks, and in ba-
" salts, Ithasalso been found in primitive granite and por-
phyry, especially in the veins traversing-those rocks
which contain silver. It consists of 85 per cent. of si-
lex, 1 of carbon, 1.75 of oxide of iron, 8.0f ammoniacal
water, and a small portion of bitumen.. Semi-opal is

" ® Sandstone~—At Nyack, thinL::'les north of New-York, the Sand-.
stone strats, overlay the bones of lind animals. * The roots of the kal-
mis latifolia are petrified in red Sandstone, ncar the top of the Kaauskill
Mountaiftems Koten. ememm=And both marine shells and ve“g‘:tablc substan.

ces are embraced in the S8andstone, near Rappabsanock York rivers,
in Vigginia.e/ v , in, Joose and. round les, chiofa
beﬁm&ﬁﬁmﬂ he e v

of the Atlantic fhore, from CapoCodt

3nd Nantuckst to Cape Hatteras, and beyond.
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found in Auvergne in France, in the island of Elba, in
Bohemia, Iceland, Hungary, &c. Fossil teeth have
been found penetrated by this mineral. ‘ .
Wood-opal * has a ligneous structure, and is met with
of various shades of grey, brown and black. It appears
to be wood, penetrated by opal or semi-opal ; and is
found near Schemnitz, and at Telkobanya in Hungary.
A variety, met with at the same place as the prece-
- ding, called Ferruginous Opal or Opal jasper, is of a
yellowish or yellowish brown colour, with a glistening
resinous lustre. It consists of about 43 parts of silex, 47
of oxide of iron, and 7 of water.

HYDROPHANE.

The Hydrophane is considered to be a variety of
opal. It 1s generally whitish, and nearly opake ; by
immersion in water, it exhibits some of the changeable
colours of the former varieties, and is found in the same
places. It consists of about 93 parts of silex, 2 of alu-
mine, and § of water.

Hydrophane is porous, and commonly adheres to the
tongue. It is chiefly found in Saxony, the Isle of Ferroe, .
and in Hungary. At Mussinet near Turin, it occurs in
veins of chalcedony, or of hard serpentine, traversing a
serpentine mountain in every direction.

MENILITE.

The Menilite is by some considered a variety of semi-
opal. Its common colour is a smoke brown ;- its struce
ture slaty ; it is somewhat translucent, and-is found in
irregular masses in beds of clay; between beds of sul-
pbate of lime at Menil-montant near Paris. It is some-
times called the Pitchstone of Menil-montant. It consists
of 85.5 parts of silex, 1 of alumine, 11 of water and
inflammable matter, with small portions of lime and
oxide of iron. '

2 Wood-OpalmeWood 3 H
s el W kaxdhnb«n)ﬁed.uponchg.
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ELINT. ¥

Flint is of various shades of white, yellow, brown and
black, and is somewhat harder than common quartz;
it is readily broken in any direction, and has a con-
choidal and a glimmering lustre. [t is found in itre-
gular masses, and sometimes forming the substance of
certain marine organic remains, as echinites and eoral-
loids : and consists of 97 Farts of silex, 1 of alumine
and oxide of iron, and 2 of water. It specific gravity
is2.58 -

Flint is said occasionally, though rarely, to be found
in veins in primitive rocks ; but it is also said that the
flint thus found has not:precisely the characters of com-
mon flint. It is met with in nodules in compact earbo-
nate of lime in Derbyshire ; at Mont-martre near Paris,
in an impure sulphate of lime ; it is also found in certain
merls ; but that which may be termed its ordinary na-
tive place, is the upper chalk formation, in which it is
met with in regular layers, and occasionally as in Fresh-

water Bay in the Isle of Wight, in continuous beds of

considerable length. Flint is also abundantly found in
portions evidently rounded by attrition, forming depo-
sites in the neigbbourhood of chalk hills, and of gravel
in alluvial countries. When red, yellow, or brown, they
are termed Ferruginous flints.

The formation of the flints which lie in detached .

masses, though in parallel layers, in chalk, has much oc-
cupied the attention of geologists, and without producing
any satisfactory solution. Their form proves that they
have not been rolled, or cenveyed into the chalk ; in
which they bear every appearance of having been form-

® Flint—ls found in detached mafles, of the fize of a fitt and lefs, fcat-
tered over the maritime alluvion of the United States. But as it docs not
break with a proper concavo-convex fracture, it may be deemed rather a
horn-ftone ; wr rather it is horn-ftone paffing into flint, found in the frata
of fecondary lime:ftone, in the countics of Otfego, Geneflee and Ni N
New- York ; generally of a black hue; is frequent in the valley, of Maf-
cenetcung river, New Jerfcy, and between the Belaware Lehigh,
Peanfylvania. Various other localities of flint, are detailed in my letter on

thc. fi 'e&., as pu!)liﬂled in Mease’s Archives of ufcful knowledge, at :

8 in m; flion, from Alabama and Brazil, fhow
s flages by wg'ch flin chan{::gelimcﬁonc, or limeftone alters to flint,
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ed : they are frequently found containing shells. Some
naturalists have ventured on the squosilion that the

laces in which they are found were formerly occupied
E animals : and that the formation of flints in those
places, has been owing either to the affinity existing for
silex in the animal matter, or that it has been converted
into flint. This it must he obvious is mere hypothesis,
and is not more deserving of regard than the notion en-
tertained by others, that, contrary to all known principles
of chemistry, these flints have been formed by the con-
version of lime into silex by some unknown ustural
agency. The most commonly received opinion seems
to be, that flints have been formed by the filtration of

" _siliceous matter through the cbalk ; a theory not without

~

serious difficulties.

Kirwan quotes from Schneider's Topog. Mineral,
114. that 126 silver coins were found enclosed in flints,
at Crinoc in Denmark ; and an iron nail at Potsdam.

. CHALCEDONY. ¥

Chalcedony is found of various shades of white, yellow,
brown, green and blue. It occurs massive, forming veins,
in roumf balls, termed geodes ; and also, botryoidal and
stalactitical ; sometimes. it bears the impression of organ-
ized bodies : it is frequently met with coating crystals
of quartz, and occasionally in cubic crystals, which, it
is ascertained, are only secondary, or pseudomorphous,
It is commonly semi-transparent ; it has no regular frac-
ture, and is barder than flint. Its elementary constituents
have not been accurately ascertained, but as it is often
found passing into flint, it may reasonably be assumed,
that their analysis would not greatly differ. The specific
gravity of chalcedony is"about 2.6. ~

Chalcedony is found principally at Oberstein in Sex-
ogy, and in the isle of l'erroe. A blue variety is met
with in Transylvania. That of Iceland is in thin layers,
alternately more or less translucid, and perfectly paral-
lel. "But the most superb specimens were grought‘
from a copper mine in Cornwall, called Travascus,

* Chalecdony~Coarfe pieces found along the fhores aronnd New-York..
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which was situated in argillaceous schistus ; these speci-
mens are translucid, whitish, and variously ramified. A
variety of a beautiful blue colour on the surface was
found in a tin vein passing through granite, in Pednan-
drae mine, near.Redruth, in the same county ; and
another variety, very much resembling flint, containing
small portions of yellow copper, in Relistian mine.
Chalcedony has also been met with in several others of
the Cornish mings. It was anciently procured from
Chalcedon in Upper Asia, whence its name.

- When of a white colour and translucent, chalcedon
is called Cacholong. Some varieties are opake.and ad-
here to the tongue. Cacholong is found with chalce-
dony, sometimes with flint. It 1s met with at Cham-
pigny, near Paris, in a calcareous breccia : but the real
cacholong is found in the banks of the Cach, a river in
the country of the Calmucs of Buccharia.

When chalcedony contains appearances of arboriza-
tion or vegetable filaments, which bave been supposed
to be owing to the infiltratien of iron or manganese
through its natural crevices, it is termed Mocha stone.
This is believed chiefly to be brought from Mocha in
Arsbia. e

Carnelian is of various shades of yellow, brown, and
red. . It is found in several places in Europe ; but the
most valuable specimens are brought from Arabia, and
frown ‘Surat and Cambay in India,. where. it is said to
.be found in certain roc{s in the globular, or the stalac-
titical form. -

Sard is supposed to differ from the preceding variety
only in its colour, which is orange-yellow, passing into
brownish-yellow. -

When yellowish, wbite, red, or yellow, brown, ar
brownish black, and opake, it is called Jasper.

When two or three of the above varieties are mixed
in alternate and concentric bands, exhibiting, when cut-
and polished, zones, or angular lines like fortifications,
the compound is termed Jgate. It is found in the form
of irregular rounded nodules, from the size of a pin’s
head to more than a foot in diameter, or in veins or
strata, or occasionally stalactitic. Sometimes agate is
found in amygdaloid and in gypsum ; near the Wolga it
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occurs between strata of secondary limestone. The most
beautiful agates of Britain are found in the neighbour-
hood of Pertb and Dunbar, and are called Scotch pebbles ;
but th%v ngost tﬁelebli'ated are those of Oberstell:), in r?l.l:l.
ony. en the coloars are disposed in straight pa

) b.zdl, it is called Ribbon agate, by some Rtibmpa:per
Another variety represents rocks or buildings, and is cal-
led Ruin agate.

But if two or more of the preceding varieties are as-
sociated with a band of milk-white opake chalcedony,
the mass is called Onyx. Onyxes cut into portions
about the size of a bean, exhibiting opake white circles,
resembling the iris of the buman eye, are termed Onyz-

8. ¢
ey-eSard, united with opake milk-white chalcedony, is
called Serdonyz.

Plasma seems to be a variety of chalcedony, which it
resembles in being translucent, and somewhat barder
than quartz. Itis of a dull w colous, with yellow
and whitish dots, and has a glistening lustre. 1t has aot
been analyzed. Plasma is brought from Italy and the
Levant; and is said to occur at Taltsa, in ‘High Hun-
gary ; also, disseminated in rounded pieces, with flint
tmdy bornstone, in a mountain of serpentine, at Bojano-
witz, in Moravia. Its specific gravity is 2.04.

Heliotrope is mostly of a deep green colour, and
translucent ; and commonly, yellow or blood-red spots
are interspersed through the substance. From the lat-
ter circumstance it has obtained the name of Bloodstone.
It is considered to consist of chalcedony coloured by
chlorite, or by green earth ; and is found 1n Siberia, Ice.
land, and in a vein at Jaschkenberg, in Bohemia,—but
the most beautiful varieties are brought from the east;
whence, among lapidaries, by whom itis in considerable
request, it bas obtained the name of Oriental jasper.
‘The specific gravity of heliotrope is 2.6.

o . CIMOLITE.
Cimolite is of a light greyish-white, inclining to peari-

rey, but by exposure to air it acquires a reddish tint ;
K occurs massive, and of a soméwhat slaty structare ; is
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ogake 3 yields to thewnail, and adheres to the tengne. It
often encloses small grains of quartz. It consists of 63
parts of silex, 23 of alumine, 1.25 of oxide of iron, and
12 of water. lts specific gravity is 2. |

It abounds in the island of €imola (whence its nm;)
now called Argenteria, situated near that of Milo, It
was employed by the ancients,and still is by the inhabi-
tants of the island, for some of the purposes to which
fullee’s earth is applied.

' BLACK CHALK. DRAWING SLATE.

This mineral is of a greyish or bluish black coloar ; it
has a slaty structure, is meagre to the touch, and soils
. the fingers. It is found in primitive mountains, accom-
panying argillaceous schistus, particularly that which is
aluminous, to which it is nearly allied ; and is said to
occur occasionally in the néighbourbood of coal forma-
tions. It is met with near Pwllhelli, in Caernavon-
shire ; in Isla, one of the Hebrides ; in France, Spain,
Italy, Iceland, and in Bareith. That from the latter
place yields by analysis about 64 parts of silex, 11 of
alumine, 11 of carbon, with small proportions of iron
and of water.

ALAMANDINE,

This mineral, commonly termed Noble, or Precious
garnet, is usually of a brilliant crimson colour, some-
times with a shght smoky tinge and transparent. It
occurs granular, and also crystallized, in some of the
forms ususl to the common garnet ; its strugture is im-
perfectly lamellar, though but rarely visible. Its specific.
gravity is 4.3 ; and it consists of 35.75 parts of silex,
27.25 of alumine, 86 of oxide of iron, and 0.25 of oxide
of manganese.

The alamandine is very much esteemed as a presious
stone. 'The most beautiful, which are sometimes of red-
dish violet colour, are brought from Sirian, the Capital of
Pegu: among lapidaries, they are improperly called Syrian
garnets. They appear to %e the Carbuncle of the am-

-
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cients, Of their geological situationin Pegu, we are

entirely l%:hm;h '{Ihe are alsc;; foulmi in Bobemis,
Hungary, Ethiopiy, agascar, Brazil, &c.

In BIZbemia, they are found near Meronitz and T'rzib-
%itz, in the circle of Leutmeritz, disseminated in an allu-
vial ‘deposite, consisting principally of fragments of
serpentine or rounded masses of basalt, cemented by a

y marl. In this deposite are also found hyacinths,

r{ls, sapphires, quartz, maguetic iron, and even fossil
shells.

It is said to have been met with in te at Stron-
g‘u?i ; also at Ely in Fifeshire, and at Wicklow in Ire-

L]
TABULAR SPAR.

* 'This very rare mineral has only been found at Ora-
vitza, and at Dognaska, in the Bannat of Temeswar,
eatering into the composition of a rock, consisting prin-
cipally of bluish carbonate of lime and brown garnets ;
or, according to others, in a vein of bluish lamellar car-
bonate of lime, containing green garnets.

- The tabular sparis of a greyish white colour; trans-
fucent and somewhat hard. It is phosporescent when
scratched with a knife, and is said to bave been met with
in six-sided tables, in which the natural joints may be
discovered, parallel to the-sides of a slightly rhomboidal
prism. It is composed of 50 parts of silex, 45 of lime,
snd 5 of water. Its specific gravity is 2.86.

* JENITE. YENITE.

The Yenite is a scarce mineral, which at first sight
atly resembles hornblende. It is of a brown, or
rownish black colour, dull externally, and of about the
‘hardness of felspar It occurs amorpbous, acieular, and
crystallized ; generally in the form of a rhomboidal
rsm ; six varieties have been discovered in the form of
ats crystals, the primitive of which is a rectangular octo-
hedron, measuring over the summit, according to Haiiy
one way, 112°. 36", the other, 88°. 58°. it is compo:
of 29 parts of silex, 12 of lime, and 67 of the oxiges of
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manganese and of iron ; and therefore does not seem to
belong to earthy minerals; but it is always ranked in
that class, Its specific gravity is 3.8,

- It has been found only in Corsica, at Rio la Marine
and Cape Calamite ; it is dispersed in crystals and almost
compact round masses, in a thick bed of green substance,
the nature of which has not been determined, but which
bears a considerable analogy to the Yenite ; and is ace
companied by yellowish-green epidote, quartz, and arse-
nical iron. 'i‘he bed containing the yenite lies upon
another, consisting of larée grained carbonate of lime,
enclosing tale. At Cape Calaite it is accompanied by
magnetic iron ore, granite, and quartz.

STEATITE®

Steatite is of various shades of white, grey, yellow,
green, and red ; and is met with massive, an (Z,t Ba-
reuth) with occasional appearances of internal crystalli
zation ; which, being mostly, if not always, referable to
the forms assumed by quartz or carbonate of lime, are
therefore in varieties which canoot originate in the same
priwitive form, and are thence considered to be only
peeudomorphous.

This substance has generally a very unctuous and
soapy feel, but it differs from the soapstone in not havin
alumine as one of its elementary ingredients ; it yiel
to the nail, but does not adhere to the tongue; its frac-
ture is splintery, sometimes slaty. It oconsiderably re=
sembles some varieties of serpentine, but is much softer.
. 'The grotesque figures brought from China, are general-
ly supposed to be a variety of steatite ; which, though it
possesses some characters in common with the substance
of which those figures are made (the Agalmatolite), dif-
fers essentially in respect of analysis.  Steatite consists
of 64 silex, 22 magnesia, 3oxide of iron, and 5 of water.
Its specific gravity is 2.67.

Steatite is found"in considerable masses, or in beds or

® Steatite~Found in the alluvial soil of New-York city, in loofs
mafles ; in the county of Richmond, (N. Y.) near the health cfiablithmest;
affociated with various other produdions ; and nesr Balil>
more in. Maryland accompanying the native chromase of iron,.
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veins, in some primitive mountains. It is most common
in serpentine. At Freyberg in Saxonx. it is met with
in tin veins ; where it is accompanied by, or mingled
with meica, asbestus, quartz, and occasionally native sil-
ver, &c. [Itis found at Portsoy, in Scotland, in serpen«
tine, and in the Isle of Sky, in wacke. It oceurs also in
the Isle of Anglesey. It abounds in the principality of
Bareuth, in Saxony, Bohemia, Norway, Sweden, and
France. ' '

" The white varieties, or those that become so by calci-
‘nation, are employed in the manufactory of the finest
g.orcelain : other varieties are said to be used for fulling.
-FThe Arabs, according to Shaw, use steatite in their bathgy
instead of soap,-to soften the skin ; and it is confidently
asserted that the inhabitants of New Caledonia either eat
it alone, or mingle it with their food. Humboldt says
that thre (:tomaques, a savage race, inhabiting the banks
of the Oranoko, are slmost entirely supported during

_ three months in the year, by eating a species of steatite,
which they first slightly bake, and then moisten wit

ater, - .

BRONZITE.

The colour of this mineral is brown, having frequently
the aspect of bronze ; its structure is fibrous lamellar,
and its lustre is considerably metallic. It consists of 60

er cent. of silex, 27.5 of magnesia, 10.5 of oxide of
wron, and 0.5 of water. Its specific gravity is 3. 2.

The Bronzite is usually fgund disseminated in Ser-
pentine. It occurs in the Col de Cerviére in the Alps ;
at Matray in the Tyrol ; at Basta in the Duchy of Wol-
fenbutel ; at Dobscimuin Upper Hungary, &c. : It scems

" t9 belong to primitive countries. .
. <

LAUMONITE,

- “This mineral occurs in aggregated crystalline masses,
deeply striated, or in separate crystals of several varie-
ties-of form ; the primitive of which, according to Haiiy,
is a rectangular octohedron, or, according to Bournon,

- @ thomboidal tetrabedral prism, with rhombic bases.—
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The Laumonite is white, transparent or translucent,,
and hard enough to scratch glass. It was formerly
termed the efflorescent zeolite, on account of its undergo-
ing a spontaneous change by exposure to the air; in
consequence of which it loses its pnatural transparency,
and becomes opake, tender, of a shining white colour,
. and pearly lustre ; eventually, it falls into a white pow-
der, similar to that resulting from the decomposition
Glauber’s Salts. It has lately received the name of the
Laumonite, from Gillet De Laumont, who first made
known its true nature. Its specific gravity is 2, 2. Itis
composed of 49 of silex, 22 of alumine, 9 of lime, 17. §
of water, and 2. § of carbonic acid. -
This mineral was first discovered in the lead mine of

Huelgoet in Brittany, lining the cavi.es of the veins.—-
It has since been brought from Ferroe ; from near Pais-
ley in Renfewshire ; from Portrush in Ireland, and Larng
in the Isle of Sky. )

- DIPYRE.

This rare substance occurs in slender octohedral prisms,,
of a greyish, or reddish white colour, faseiculated into-
masses. These prisms exhibit joints parallel t the-
sides, and to the diagonal, of arectangular prism 'The
Dipyre is of a shini g vitreous lustre, is hard enough to-
scratch glass, and becomes slightly phosphorescent by
the application of heat. It consists of 80 of silex, 24 of
alumine, 10 of lime, and 2 of water. 1ts sp. gé. is ahout:
B’ 70 -

It was found in the torrent of Mauleon, in the west--
orn Pyrennees, in a gangue of white, or reddish steatite,,
mingled with salphuret of iron..

« -

STILBITE.

Stilbite is of.a peculi;r glistenin -or-sliiny early liss-
tre, by which it may be recognized at once. 1itscolotim: _-
are white, grey, brown, or red ; it is transparent or trangs-

Iucent, and not sufficiently hard to scratch glass. It oo . .

eurs lamelliform, massive, and crystallized ; the crystaly:
are sometimes fmicnlate% ;xto slender prisms.:: s
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form of the primitive crystal is a right prism with rec-
tangular bases, in which it sometimes occurs, but more
often these prisms are terminated by tetrahedral sum-
mits. It consists of 52 parts of silex, 17. 5 of alumine,
9 of lime, and 18. 6 of water. Its sp. gr. is 2, 5.

- The Stilbite is met with in the fissures of primitive
rocks; in mineral veins; andn the cavities of amygda-
Yoid. ’

* It has been found near Grenoble, of a pale straw co-
our; at Andreasberg, upon carbonated lime ; at Aren~
dabl, in Norway, of a brown colour; in Iceland, of a
shining white colour, on the Iceland spar ; in the islands
of Sky, Staffa and Camna, in amygdaloid ; and it has
been met with massive, of an orange brown colour, at
©Oumbarton ; at Glen Farg in Perthshire, and at Callhill
ip Aberdeenshire.

cAT'S EYE.

This mineral is generally broufht in the polished state
from the coast of Malibar, and from Ceylon; but no-
thing ts kaown of its geological situation. Its colour is
of various shades of grey, green, brown, or red ; and it
exhibits a peculiar play of light, resembling the eye of
the animal from which it takes its name ; this peculiar
‘reflection, empbhatically termed by the French, chato-
_yant, is owing to the fibrous texture of the substance, a-
rising, as it has been supposed by some, from its consiste
ing of asbestus, enclosed in quartz. Its specific gravity
is about 2.7. It is composed of 95 parts of silex, 1. 76
" of alumine, 1. § of lime, and 0. 25 of oxide of iron. It
. freguently employed as a precious stone, and is in
coasiderable estimation. .

PREKRNITE.

This mineral is of a pale greenish or yellowish colour, .
with a shinipg pearly lustre, and is somewhat transparent;
it is starcely hard enough to scratch glass, and becomes
eleetric by heat. It occurs in very miaute crystals,
which are for the most part closely aggregated; their
primitive form is » right rhomboidel prism of 103°. and
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77° ; the prisms sometimes have 6 or 8 sides. A vari-
ety which oecurs in small translucent lamelle, of a yel-
lowish white colour, and glistening pearly lustre, consists
of 48 parts of silex, 24 of alumine, 23 of lime, and 4 of
oxide of iron. The prehnite is also found massive, and
consists of the same elements, somewbat differing intheir
respective proportions, together with about 2 per cent.
of water. L

Crystallized prebnite has been met with in considera-

ble quantity, and of a purer green than that of Europe,
at the Cape of Good Hope ; 1t occurs in France ; in the
valley of Fascha in the Tyrol, accompanying mesotype ;
and at Dunglasse in Scotland.
. The lamelliform variety, called the Koupholite, ocs
curs near Baréges, and the peak of Eredlitz in the Py-
rennees, in a gangue of cavernous hornstone, mingled
with chlorite, &ec. . :

The massive is found in France;-in Scotland, near
Dumbarton ; at Hartfield Moor, nearly Paisley ; at Fris-
ky Hall, near Glasgow ; at the Castle Rock, near Edin-
burgh; and in the%sle of Mull.

he Prehonite seems to belong to rocks ef early for-
mation, of which it does not enter into the composition §
it is only dis-eminated in small quantity, without form-
Ing either beds or veins.

ZOYSITE,

The Zoysite, which, together with the Thallite, is in-
cluded by Haiiy under the name of Eripure, was so
oalled after the Baron de Zoys. It occurs in oblique
shomboidal prisms, of a grey, greyish or yellow or brown
colour, with a pearly lustre and translucent, which are
rarely perfect, owing to deep longitudinal striz. The
Zoysite consists of 44 parts of silex, 32 of alumine, 20 of
Bme, and 25 of oxide of iron, and is met with in Carin-
.:x‘i:, the neighbeurhood of Salzburg, and in the Tyrol,
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IDOCRASE. VESUVIAN. BROWR VOLCANIC HYACINTH.

Idocrase occurs massive, but more often erystallized
in groups, consisting of short quadrangular prisms, of
which the e(l!fes are variously replaced, and variously
terminated. Haiiy notices eight varieties in the form of its
crystals; one of which, if complete, would have presented
50 planes ; 16 on the prism, and 37 on each summit ; he
considers the primitive to be a right prism, with square
bases, differing very ltitle from the proportions of the
cube. The colour of the Idocrase is mostly brownish or
yellowish green, sometimes orange, with a resinous lus-
tre; and it is hard enough to scratch glass. That of
Vesuvius consists of silex 35.50, alumine 33, lime 22.25,
and oxide of iron 7.50. Its specific gravity varies from
3.088 to 3.409. 1t possesses double refraction.

It has been met with both in volcanic, and in primitive
countries, It occursin the midst of the projected masses
of Vesuvius and Etoa; where its crystals, which exhibit
®o appearsnce of change by heat; line the cavities of vol
canic rocks, principally composed of felspar, mica, talc,
and carbonated lime; and arc accompanied by garnet,
hornblende, meionite, &c.

The Idocrase has also been found in Siberia, in a
greenish white serpentine, near the lake Achtaragda,
and on the banks of Vilboui; and in massive veins pass~
ing through green serpentine, in the plain of Mussa in
Piedmont. It has been found also in the counties of
Wicklow and Doneial, in Ireland.

Itis cut and polished by the lapidaries of Naples, an~
der the name Crysolite of Vesuvius, -
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GARNET.*

21
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ca, of a yellow colour; in the Grisons, &c. of an orange
colour; in Cornwall, in small quantity, in argillaceous
schistus: they are not uncommon in Scothind, in mica-
f::dus schistus; and are found in some parts of Ire-

CINNAMON-STONE:

. This rare mineral has only been met with at Colum-
bo, in the island ef Ceylon. Itis known in Holland by
the name of Kanelstien, signifying cinnamon-stone, pro:
bably from its resemblance to cinnamon in colour. It
geological situation is not known. It occurs massive, o:.
10 detached fragments, which are full of cracks, and
usually of a yellowish brown, passing into orange yellow
and hyacinth red. It is somewhat transparent, with a
vitreous-resinous lustre, and scratches quartz, though
with some difficulty. ﬁy analysis it affords 38.8 of silex,
25.2 of alumine, 31.25 of lime, and 6.5 of oxide of iron.
Its sp. gr. is 3.8. By some, it is considered as beering
considerable affinity to the Garnet,

TRIPOLI.-

Tripoli obtained its appelation from being first
brought from a place of that name in Africa: it has
sipce been found in other places. This mineral has
generally an argillaceous aspect. Itis sometimes of a
schistosg stracture, but is more often massive, with a
coarse, dull, earthy fracture ; and is mesgre and rough
to the touch, and yeilds easily to the nail. It occurs of
various shades of grey, yellow, and red ; and is said con-
stantly to yield 90 parts of silex, the rest being argil, iron,
and sometimes a small portion of lime.

Tripoli is found in beds at Menat near Resin, in the
Puy de Dome ; in Tuscany, it is met with at Volterra,
so situgted, as to seem the consequence of the decom-
position of chalcedony ; and st Post-Chappel in Saxo-
ny, in a mountain conteining coal. It is also found in.

anders, Westphalia, and'ﬁussin., -
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1t is used in polishing metals, marble, glass, and other
hard bodies. :

BOLE. *

Bole or Ochre is always somewhat compact ; it is ei-
ther red, yellow, or brown : it yields to the neil, adheres
to the tongue, and gives a shining streak on paper :—
when breathed on, 1t gives out a sensible argillaceous
odour ; it breaks down in water, with which it may be
reduced to the cousistence of a-paste. :

Red Chalk or Reddle is by some considered as a va-
riety of bole ; but from its containing a large proportion
of iron, it has lately been placed smong its ores.

A variety, of a lighter colour than red chalk, is bro’t
from Arinenia, and i1s commonly known by the name of
Bole armenic. .

Another variety, found in Lemnos, when impressed
by the seal of the governor of the island, or of the Grand
Syeignor, issold under the name of terra sigillata. It is
used in medicine. Red bole is found near Estremos in
Portugal.

Bole of a yellow colour occurs in beds, between those
of sand, and therefore belongs to the newest seconda
formation. It becomes red by exposure to heat. Itis
met with at several places in France ; that of Auxerre
- is composed of 65 of silex, 9 of alumide, 5 of lime, and
20 of oxide of iron.

The red brown earth of Sienna, used as a pigment, is
considered to be a variety of bole.

Bole of a brown colour, or of a yellowis , I8
commonly known as a pigment, by the n bistre-;
it is found in the island of Cyprus, but nothing Is known
of its geological situation. It is used in porcelain pain-

tmﬁoles are considered as coloured marles or clays, '

' Bolas.~=Ochres of various hues are found in the United States. News
York, New-Jerfey, Delaware, and Louifiana, have fornithed yellow
ochres, red ochres, brown ochres, of many fhades and hues, aod which
smix well with oil into paints. . -
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CLAY

The substances comprehended under the term of
Clay, may be generally described as any earthy mixture
which lasticity and ductility when kneaded
up with water. Few, if any of the substances possessin,
these characters, can, strictly speaking, be considere§
as constituting a distinct mineral species; being, in

eneral, the result of the decomposition of rocks.

lay, when moist, is plastic ; somewhat unctuous to the
touch, and acquires a polish by being rubbed with the
er or the nail ; when dry, it is solid ; when burnt,
sufficiently bard to give sparks with the steel, and is in-
fusible. Clays, generally speaking, bave not been ana-
lysed ; though it is suspected that the proportions of
eiv constituent principles vary considerably. They
are considered in the aggregate to consist of a large
proportion of silex, mixed with a third or fourth of
their weight of alumine, occasionally with a small quan-
tity, of lime, a variable proportion of oxide of iron, and
some water.

In the term Earthy Clay, may be comprehended

common brick earth, or loam, and common alluvial

tlay.

én’ck earth or Loam varies very much in appearance,
texture, and composition. It usually coontains a -eonsi-
derable proportion of sand ; which, nevertheless, is fre-
quently added by the brick-maker. It is commonly met
. with above common alluvial clay, and frequently rests.
vpon appterposed bed of sand. The organic remains
containgd §n it are few,

Common alluvial Clay occurs principally in low coun-
tries, in which it serves to fill up hollows ; it frequently
rises into hills, which sometimes are stratified. In many
countries considerable tracts consist rinciEally of cla
to a great depth, as in the London chalk basin, whic
bas‘been perforated in some places to the dt:ﬁth of 500
feet, without passing through it ; it contains the remains
of large land 4nd sea animals, and sometimes vegetable
remains are found in.tHe same bed ; occasionally at va-

- xions depth, beds of fine white sod are met with, Pe-
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posites or beds of clay are considered to consist of the
debris or ruin of rocks, and are regarded among the
principal causes of the formation and duration of springs,
The water which percolates the secondary country, bor-
dering the deposites of clay, passes beneath them, and
is retained untill some opening permits it to rise in the
shape of a spring, or until vent is given to these reser-
voirs by the sinking of wells. i
Pipe Clay* is of a greyish or yellowish white colour, an
- earthy fracture, and smooth greasy feel ; it adheres pret-
ty strongly to the tongue, and is very plastic and tena-
cious. [Itis manufactured into tobacco pipes, and is the
basis of the Queen’s ware pottery.
_ Potters’ Clayt is plastic, slaty. It yields to the pail ;
is generally of a reddish, bluish or greenish colour, and
has a soft and often greasy feel. When mixed with
sand, it is made into bricks and tiles. A variety found
in the forest of Dreugx, in France, employed, on account
of its infusibility, in the making of tiles for the porcelain
furnaces, consists of 43 parts of silex, 33 of alumine, 3 of
lime, 1 of iron, and 18 of water. Most part of the clay
used in the potteries of Staffordshire and Newcastle upon
Tyne, is said to be found near Teignmouth in Devon-
shire. That of Hampshire yields by analysis, 51 parts of
silex, 25 of alumine, 3 of lime, with a trace of manga- .
nese and some water. -
Porcelain clay} is greyish or yellowish-white, or more
often reddish-white ; it adheres to the tongue, is meagre
" to the feel, and is commonly friable ; but if compact, is
casily broken. It falls to pieces in water and becomes
plastic, though not in a very great degree. That which ig -
- found in considerable beds in the parish of St. Stephen’sin
Cornwall, consists, according to Wedgwood, of 60 parts
of alumine and 40 of silex. -It seems undoubtedly te

® Pipe fa . Pipes for fmoking have been made of a kind of Clay ia
the town o! (; fterbay, Long Iland.  The pipes, however, were deficient
in folidity an ftr'ength. )
+ Potter's Clay. (ibid.) Clay, for earthen ware and ftone warey abounde’
in a great number of places. )
$ Porcelain Clay. The cxperiments made in the city of New-York,
ove that porcelain clay is found in this country. Elegant picces of porce-
ain, equal to the Chinefc, or cven the French, have bean made from
domeftic macerials, . C ! '
. 5 BN
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originate from the decomposition of felspar ; it frequent-
ly contains portions of quartz and of mica. The origin
of porcelain clay, in the-general, is not however well
understood. It differs materially in respect of compo-
sition. The Kaolin of China consists of 71.15 of silex,
15.86 of alumine, 1.92 of lime, and 6.73 of water. It is
found largely in France, and granitic countries, and
therefore seems to have the same origin as that of
Comwall.

Indurated clay is met with interposed between beds of
coal at Stourbridge in Worcestershire, and at Coalbrook
Dale in Shropshire. It is sometimes called Stourbridge
clay or fire clay. It occurs massive, and in large com-
pressed nodules of a greyish white colour, with a tinge
of blue or yellow ; it yields readily to the knife, and is
very refractory in the fire ; by exposure to the air it
becomes soft and falls to pieces, and then becomes

Pplastic. . ’
PORCELLANITE.

Porcellanite is found massive, and of a slaty structure.
Its colour varies from grey to bluish-grey, mixed with
red ; ochry yellow; greyish or bluisk-black. Tt is
opake, and hard enough to scratch glass ; but it is not

undant ; being principally, if not exclusively found in
places in which mines of coal bave been in a state of
combustion ; and is regarded as shale altered by heat.
At Mount Brussant, near St. Etienne, in France, it is
composed of layers, alternately grey and red; that of
Bchlangenberg, in Bobemia, is of a dull green colour.

MELANITE.*®

. The Melanite is usually black and opake, and occurs

® Melanite. At Germantown it has been found of a velvet black co-
Your, of cenfiderable luftre, varying from the fize of a pin-head to an inche
in diameter. The cryflals are aolyhedrons, with twenty-four trapezoidal
faces : fpecific irzvity 3.616. It refts in the gneiss, which repofes on gra-
nite, of which the feld{path is fnow white, and has a high degree of tranf. *
t:rcncy. Though als of tourmaline, mica, phofphate of lime, and

ryl, are univerfally diffeminated, there is no melanite, except in this one
particular places—Wistar, Am. Min. Four. p. 31.
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in the form of a rhomboidal dodecahedron, of which
the edges are commonly replaced by planes. It consists
- of about 35 parts of silex, 6 of alumine, 32 of lime, 25 of
oxide of iron, and a trace of oxide of manganese. The
Melanite is usually arranged among garnets. It has
been found in ltaly, at Frascati, near Vesuvius, in a
volcanic rock, enclosing also felspar, idocrase and
léomblende: it also occurs in the calcareous rocks of
omma.

APLOME.

The Aplome is usually considered a variety of the
garnet, with which it agrees in respect of its external fi-
gure, but differs in containing manganese. It commonly
occurs in rhomboidal dodecahedrons, of which the
planes are striated parallel with their lesser diagonal ;
they are usually of a deep brown, or ofange-brown co-
lour, opake, and somewhat harder than quartz ; it con=
sists of 40 of silex, 20 of alumine, 14.5 of lime, 14.5 of
oxide of iron, and 2 of oxide of manganese. The ap-
lome is found on the banks of the river Liena in Siberia,
Garnets of a yellowish-green colour have been met with
at Swartzenberg, in Saxony, which have considerable
affinity to this mineral. X

THALLITE. ACANTICONITE.

This mineral is found granular, massive, or crystallized
in six, eight, or twelve sided prisms, variously termjna-
ted and longitudinally striated ; and'is of a green, yels
lowish, bluish, or blackish-green colour, of a shinin
lustre, and somewhat transparent. The primitive cryst
is a right prism, of which the bases are oblique-angled
parallelograms.  Haily includes this mineral and the
zoisite under the term epidote The crytallized thallite
consists of 37 parts of silex, 21 of alumine, 15 of lime,
.24 of oxide of iron, and 1.5 of oxide of manganese ; and
its specific gravity is 3.45 : but the granular variety, in
the form of a green sand, varies in respect of the propor-
tions of its elements,
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The Thallite is not often found massive, but chiefly
in crystals, varying in size from the acicular to near an
inch in diameter; the acicular are met with in the de-
,g:nment of Iseré, in France ; at Chamouni, in the Alps,

. 3 the larger occur at Arendahl, in Norway. [t be-
longs exclusively to primitive rocks, but is only found in
veins and fissures ; magnetic iron, garnet, felspar, adu-
laria, axinite, and asbestus, are the minerals which
chiefly accompany thallite.

WERNERITE.

This mineral is of a greenish-grey or olive-green co-
lour, with a lustre between pearly and resinous ; it is
softer thian felspar, and yields to the knife. It occurs
massive, and in eight-sided prisms with four-sided .
pyramids. J consist of 40 parts of silex, 4 of alu-
mine, 16 of lime, 8 of oxide of iron, and 1.5 of oxide.
of manganese.

The wernerite is a rare mineral ; it is met with in ir-
regular grains or crytallized, disseminated in rocks com-
posed of a greyish or of a red felspar, intermingled with
quartz, at Bouoen, near Arendahl in Norway ; in the
Imines of Nortbo and of Ulrica in Sweden, and at Cam-
po-loogo in Switzerland.

TOURMALINE. ¥

Tourmaline in respect of colour, is either white,
green, blue, brown, yellow or black ; it occurs in crystals
which are striated, or rather deeply channelled, length-
wise ; their lustre is splendent or vitreous, and they are
scarcely so hard as quartz. It is remarkable that this
Bubstance is either translucent or transparent when held

® Tourmaline, Very large cryftals of black tourmaline have been found
in'the primitive and granitical rocks, near New-York, Philadelphia, and
Brunfwick in Maine. Indigo tourmatines of nearly an inch in diameter
Rave been brought from Northampton, Mafs. ‘They are of a decp indigo
blue, almoft n]:ﬁrmhing to black. They are bedded in granite, with
gn,nz, feldfpath and reddifh mica, of remarkably coarfe and diftinct parts.

reen tourmalines-are found with them, in long cryftals.

Red Schoerls, or Rubellites, accompany the green fchoerls. The latter
have becn feen to refemble a tube or canal filled up by the former, Such
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up to the light, and viewed in a direction perpendicular
to the axis of the prism ; but if viewed perpendicular to
the bases, is always opake, even though the prism be -
short. Seventeen varieties in. the form of the erystal
have been described ; their primitive form is, accordjag:
to Haiiy, an obtuse rhomboid of 133°. 26’ and 46°. 34',
The crystals become electric by being heated, and
thereby acquire polarity ; and their summits or pyramids
are always dissimilar. That which presents the greatest
number of faces always exhibits the positive or vitreous
electricity ; and that having the smaller number, always
the negative, or resinous. Its specific gravity is about
The green tourmaline of Brazil is composed of 40
parts of silex, 39 of alumine, 3.84 of lime, 12.5 of oxide
of iron, and 2 of oxide of manganese. , o
The white variety was found at St. Gothard in mica-
ceous dolamite by Dolomieu, who mentions having dis-
covered some in the granite of Elba, the half of which
was white, the other half black.. e. yellow variety .
has been noticed in sand from Ceylon. 'fourmalines of
a dull green, or of a bluish-green, are from Brazil ; those
of an emerald-green, from Ceylon. A variety of an in-
digo-blue-colour, thence called Indicolite, has been found
in the mine of Utoe in Sweden, in crystals of an inde-
terminate form, disseminated in a gangue of steatite, .
guartz, and felspar. S

AXINITE. THUMERSTONE.

This mineral derived its name of Thumerstone, from
baving been first met with at Thum in Saxony. It oc- *
curs in lamelliform conocretions, and crystallized. The

mafles of red fchoerl, incafed by green, have a pepuliar and beauiful ef-
fect. Sometimes the red inclofes the green. ‘Thefe fingular forms led
Dr. Brur; to fendfpm to Pr;f;&or Haiiy, who h;; tl:zgh;m them
wrorthy of a fpecial di ion, is intcrefting tract has
ted bnyr. P. 5. Townfend, for the New-York Lycecum of Natural Histo-
, and publithed in Mefirs. Biglow & Holley’s Magazine. 1 own my
ligations, for a fet of very fine fpecimens, to Ezra Weeks, The
Rev. Mr. Schaeffer and other gentlemen bro: curious ofa
fine needle-like indicolite, from a detached rock in the city of New-Yorls
To thefo picces, green often accompanied the blne.
) C2
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" famelliform, of a dingy violet colour, is found at Ehren-
friedersdorfin Saxony. The same variety, of a dull clove-
‘brown, is feund at Botallack, near the Land’s End in
Comwall ; sometimes also it is crystallized, though not
very determinately. The most beautiful is met with in
a serpentine rock at Balme d’Auris in Dauphiné ; gene-
rally in neat and well defined crystals, sometimes near}{
colourless and transparent, but more often of a dull red-
dish vielet colour and translucent; whence it has obtain-
ed the name of Piolet Schorl of Dauphiné. The crystals
in my possession exhibit 18 varieties of form, which are
not symmetrical. This want of symmetry is common to
those substances, which, like the axinite, become elee-
trical by exposure to heat. The primitive crystal of the
axinite is a remarkably flat right rhomboidal prism, of
which the bases are oblique angled parallelograms of
78°4 and 101°} according to Haily; but the measure-
ments obtained by the rellecting goniometer de not cor-
respond with the results obtained by him. The axinite
4s bard enough to scratch glass, but less hard than quartz;
1ts specific gravity is about 3.2 ; and it consists of 44-of
silex, 18 of alumiue, 19 of lime, 14 of oxide of iron, and
‘4 of oxide of manganese. :

It bas only been met with in veins and fissures of pri-
mitive rocks, and is not very abundant. Besides the

- places above mentioned, it occursin the peak of Ered-

*‘:tz in the Pyrennees, upon a gangue of quartz, accompa-
nied by carbonaté of lime ; near Alengon in granite ; at

Mount Atlas, in Africa; near Kongsberg in Norway, in

@ white laminated calcareous rock, accompanied by black

wmica, quartz, and sometimes native silver. '

ALLOCHROITE.

The Allochroite, is of a greyish, dingy yellew, or red-
dish colour, and opake; it isnot so bard as quartz. It
consists of 35 parts of silex, 8 of alumine, 30.5 of lime,
17 of oxide of iron, 3.5 of oxide of manganese, and 6 of
carbonate of lime. It is commonly considered as a va-
wiety of the garnet, from which it differs in respect of
camposition. : -

The Allochroite is found in the iron mite of Virums,




‘g0 uINERALOGT. . 8¢

near Drammen in Norway, accompanied by carbonate
of lime, Hematites iron, and brown garnets.

LAPIS LAZULI.

This mineral is found massive, and of a fine azure
blue colour; its texture is fine grained or compact, and
it is bard enough to scratch glass, though it scapcely~
gives sparks by the steel. Its specific gravity is 2.76 to
2.94. Its blue colour is not uniform, as it frequently en-
closes iron pyrites, compact felspar, and quartz. It is
said to have been met with crystallized in the form of
a rhomboidal dodecahedron ; but as the crystal was o-
pake, aud enclosed iron pyrites and carbonate of lime,
there seems no sufficient proof of its being true Lapis
Lazuli ; which according to Klaproth, consists of 46 of
silex, 14 of alumine, 28 of carbonate of lime, 6.5 of sil-
phate of lime, 3 of oxide of iron, and 2 of water.

It has been found in small masses enclosed i primi-
tive rocks, principally in granites, accompanied by felspar,
‘pyrites, garnet and carbonate of lime ; but is more often
found in small masses rounded by attrition ; as on thé
borders of the lake Baikal in Siberia. ~ The finest speci-
mens are brought from China, Persia, and Great Bucha-
ria.

* Lapislazuli is used in jewellery, but is chiefly impor-
tant as affording that beautiful pigment called ultra-
marine, so highly valued by painters on account of its
great advantage of not changing by time énd expo-
sure, . . .

" EGYPTIAN JASPER,

'This mineral is more commonly known by the name
of Egyptian Pebble. It occurs in roundish massés which
are externally rough, and generally of a brown colour,
Internally it is usually of a light colour, which sometimes
approaches to that of cream, around which are disposed
irregular zones or bands of various shades of brown,
sometimes intermixed with nearly black spots, and oc-

~gasionally dendritic appearances. Its specific gravity is.
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2.5—2.6; by one amlysis which does seem to have
been complete, it yielded 75 parts of silex, 15 of alumine
and 5 of magnesia.

It is found according to Dr. Clarke, in vast abundance,
together with masses and detached fragments of petri-
fied wood, among which are several vaneties of the palm,
scattered over the surface of the sandy desert, eastward
of Grand Cairo, even to the borders of the Red
Sea.

It is susceptible of a high polish, and is therefore of-
ten applied to ornamental purposes.

TREMOLITE,

The general colour of Tremolite is white, which
sometimes has a greenish, bluish, yellowish or reddish
tinge ; it occurs fibrous, and crystalized in four, six, or
.eig%t-sidad prisms, terminated by diedral summits, and
is semi-transparent or translucent, and hard enough to
scratch glass. Its specific éravity is about 3 ; the fibrous
variety of Clicker Tor in Cornwall is composed of 62.2
of silex, 14.1 of lime, 12.9 of magnesia, 5.9 of oxide of
iron, and 1 of water.

It was first discovered in the valley of Tremola near
St Gothard, whence its name ; it hassince been met with
in Hungary, V'ransylvania and Bohemia. In Corsica, it
occurs in lamellar bluish green talc ; near Naates, in
granite abounding in felspar: at Somma, in
carbonate of lime ; and in Bengal : in lamellar limestone,
in the banks of the lake Baikal in Siberia, whence it has
been called Baskalite ; in Glen Tilt and Glen Egg in
Aberdeenshire, in white primitive limestone ; in Corn-
wall, it is found at Clicker Tor. A fibrous specimen in
sny possession from Stony Gwins in that county, js de-
posited on quartz, and accompanied by emﬂ yellow
crystals of uranite.

MEERSCHAVNL,
Meerschaum is of a whitish or yellowish white coloue,

opake and dull ; it has an earthy fracture, yields easily
fo the nail, and adheres strongly to the tongue ; some-

-
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times it is so light as to swim on water, and occasionally
is very porous : this last characteristic has doubtless oe=
easioned its name, which signifies sea-foaur 1t consists
of 50.5 per cent. of silex, 17.25 of magnesia, 0.5 of lime,
5 of carbonic acid, and 25 of water.

It occurs in the isle of Samos and Negropont in the
Archipelago, in mass, or disseminated, or in beds ¢ at
Kiltschik mn Natolia, it fills a vein about six feet wide,
traversing compact grey carbonate of lime; it is soft
when first dug, and in that state is made into pipes, but
hardens by exposure to air. It is also met with in Ca-
rinthia.

In the Turkish dominions, Meerschaum is egployed
as fuller’s earth is with us; and by the women'as soap
for washing their bair. In Constantinople it is termed
Keffekil or earth of Kaffa, the town of the Crimes.
whence it is shipped. v :

A sobstance somewhat similar to Meerschaum hag
been found at Cartel del Piano. near Sienna, consisting
‘of 55 of silex, 25 of magnesia, 12 of alumine, 3 of lime,
and 0.1 of oxide ofiron ; it was made into bricks so light
as to swim on water, thus restoring one of the lost arts re<
corded by Strabo and Pliny.

Another substance, consisting of 55 of silex, 22 of
magnesia, and 23 of water, and of a chocolate brown co-
lour, is found at Salinelle near Sommiéres, in beds, in
chalk containing silex: and in various places in Pied-
mont, a substance of a white colour, consisting, when
fresh dug, of silex, magnesia, and water, is found in beds
anffi in veins : by exposure to air it absorbs carbonic.
acid. .

ANTHOPNYLLITFs
2

The Anthophyllite has bitherto only been found at
Kongsberg in Norway; it occurs massive, with joints
parallel to the faces of a rectangular prism, is feebly
translucent on the edges, and has a slight metallic lustre;
it is scarcely hard enough to scratch glass. Its specific
gravity is about 3.3. By analysis it s found to coosist
of 62.66 of silex, 13.33 of alumine, 4 of magnesia, 12 of
oxide of iron, 3.25 of oxide of manganese, and 1.43 of
water. - ‘

-
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Some of the characters of the Anthophyllite have in-
. duced Haiiy to suppose that it is only a variety of the
Hypersthene ; but their elements do pot correspond.

HARMOTOME., CROSS STONE.

The harmotome is commonly met with in flattish
quadrangular prisms, terminated by four rhombic planes,
crossing each other lengthwise and at right angles. 1Itis
also met with in solitary crystals. Their primitive form,
according to Haiiy, is a rectangular octobedron of 86° 36
and 93° 24" ; but this is not confirmed by the reflecting
goniometer, which gives results differing about 2°. f
possess Crystals of the harmotome in 12 varieties of form,
one of which isso remote from the primitive, as to ap-

a perfect six-sided prism, and several approach
that form. This transition is very intelligible, though
not easily described without figures.

In cruciform crystals it occurs in metalliferous veing,
mingled with white lamellar carbonate of lime and sul-
phuret of lead, at Andreasberg in the Hartz ; it is also met
with at Strentian in Scotland. In solitary crystals it is
chiefly found in the cavities of siliceous geodes at Ober-
stein in Saxony.

The colour of this mineral is greyish-white ; it is trane-
lucent with a somewhat pearly lustre, and is hard enough
to scratch glass.  Its specific gravity is 2.35; and it is
composed of 49 per cent of silex, 16 of alumine, 18 of
barytes, and 15 of water.

ASBESTUS.®

There are several varieties of asbestus. They are
generally of a fibrous texture, varying in respect of flexi-
ility and elasticity. The fibres of asbestus have not
yet been seen in any very determinate form, but Haiiy
regarded some which fell under his observation as rhom-
boidal prisms. Asbestus is extremely difficult of fusion

g Asbestus—Afbefius with rigid fibres is often found in the city of
New-York, in detached mafles; miftaken by many for petrificd wood.
It is alfo broughe from Hoboken, where it fills the veins of ferpentine ;
and from Staten-iflund, where it accompanics fteatites '
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in the mass; but its fibres are easily reduced by the
blowpipe. Asbestus is derived from a Greek word, sig-
fying imperishable. .

Amianthus* occurs in very long and extremely slender
fibres, which are very flexible, and of a whitish, greenish
or reddish colour. It consists of 59 per cent. of silex, $
of alumine, 9 of lime, and 29 of magnesia.

It is found in the Tarentaise in Savoy, in the longest
and most beautiful fibres : that of Corsica is less beauti-
ful, but is so abundant, that Dolomieu used it for packing
his minerals : near Baréges in the Pyrennees, it occurs
mingled with felspar, lining veins passing through gneiss.
It occurs also at Inverary at Portsey in Scotland, and in
the Isle of Unst.

Amianthus (signifying unsoiled) was woven by the an-
eients into a kind of cloth, in which, being incombusti-
ble, they wrapped up the bodies of their dead, before
they were placed on the funeral pile, that their ashes
might be collected free from adwixture. .

ilountain Cork. The structure of this variety differs
from the former; the filaments are not deposited in &
parallel direction, but intermingled in various directions,
.occasioning cavities, to which may be atiributed the
lightness of the mass. When in thin flexible plates, i is
termed mountain leather ; when in thin and less flexible,
mountain cork.

It occurs in the silver mines of Johan Georgenstadt in
Saxony ; at Bleyberg in Carinthia ; at Idria ; at Salberg,
&c. in Sweden ; between the villages of Randagont and
Vigan near Alais in France, itis spread over the soil,
which consists of an ochreous earth mingled with quartz
and mica, in long white pieces, which have been taken
for human bones. It is also met with at Kildrummie and
at Portsoy in Scotland.

Mountain wood or Ligniform asbestus has somewhat

* Amiantbus is found in many 1ynrts of the United States, in the veins
and fiffures of primitive rocks. The fibres are sometimes ten or twelve
inches long, and, by their whiteness, parallelism and flexibility, refemble
flax. The mountains along the confines of New-York and Connecticut,
contain many varieties. At Staten Ifland the fibres are nearly two fect:
long, and twift like hemp. '

l:ghe forms of Asbestus, called Thrum-stone, Leather-stone, Mineral Cot
ton, Salamander’s Wool, are all contained in the primitive formation of
New-York, and its vicinity,
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the appearance of wood ; its structure is finely foliated,
the folie being composed of fine fibres, which are of a
brownish colour. It is opake, somewhat elastic, and
floats on water. It is principally met with in the primi-
tive mountains of the Tyrol, accompanied with amian-
thus. It also occurs in various places in Scotland.
Common asbestus is much heavier than the preceding
varieties, being nearly three times the weight of water.
It occurs in masses consisting of fibres of a dull greenish
colour, and pearly lustre. Common asbestus is scarce-
ly flexible. It 1s of more frequent occurrence than
amianthus : it usually accompanies serpentine ; and
is met with in Sweden, Hungary, Dauphiné, the Uralian
mountains, at Portsoy in Scotland, the Isle of Anglesey,
and at the Lizard in Cornwall.

BASALTIC HORNBLENDE.

Basaltic homblende is usually met with in opake sin-
gle crystals, imbedded in basalt or in lava ; the latter
sometimes affect the magnetic needle. The usual colour
of this mineral is black ; or brownisb black, occasioned
by a slight decomposition. The crystals are six-sided,
variously terminated by three or four planes ; but they are
sometimes dissimilar at the two extremities : their pri-
mitive form, according to Haily, is an oblique rhomboi-
dal prism of 124° 34" and 55° 26" : the crystals have a

vitreous lustre and are hard enough to scratch glass,

The specific gravity of this mineral is 3.25 ; and it is
composed of 47 per cent. of silex, 26 of alumine, 8 of
- lime, 2 of magnesia, and 15 of oxide of iron.

Being far less decomposable than basalt, it is some-
times found in fine crystals in the clay resulting from the
decomposition of basaltic rocks. It occurs in Saxony,
Bohemis, Italy, Bcotland, &e.

HYPERSTHENE.

The Hypersthene is met with either massive, or im-
bedded in rocks in rhomboidal prisms of about 120° and
€0°. Its colour is dark brown, or greenish black ; it has
a lamellar structure parallel with the sides of the prism,

. .
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and when fraclured exhibits reflections which arestrongly
metallic, and sometimes greenish, sometimes of a cop-
per red colour ; it is opake and yields to the knife. Its
specific gravity is 3.38 ; and it consists of 54.26 of silex,
2.25 of alumine, 1.5 of lime, 14 of magnesia, 24.5 of
oxide of iron, and 1 of water. )

It usually occurs in serpentine ; and is thus found in
Cornwall associated with compact felspar ; it is likewise
found at the Col de Cerviére in the “‘)s, at Matray in
the Tyrol, at Basta in the duchy of Wolfenbuttel, and
in Hungary, &ec.

It'is very nearly allied to the following substance.

SCHILLER SPAR.

‘Schiller Spar, like the preceding mineral, is always
found in serpentine, in which it generally occurs disse-
minated. [t is of an olive, or bottle-green colour, and
when held in certain directions, has a shining lustre,
nearly approaching that of some of the metals: it is
opake and yields to the knife. A principal difference
between the schiller spar and hypersthene is, that the for-
mer fuses, though with some difficulty, into a black ena-
mel ; the latter 1s infusible. By one analysis it yields 41
of silex, 3 of alumine, 1 of lime, 29 of magnesia, 14 of 4
oxide of iron, and 10 of water. '

It is met with in the serpentine of Cornwall and of An-
glefsey, :imd generally speaking, whereverthe hypersthene
18 found. '

AUGITE. PYROXENE.

Augite usually occurs in translucent six-sided crytals,
terminated by dihedral summits ; they are of a blackish-
green colour, variously inixed with brown ; it is also met
with in angular and rounded pieces. The form of the pri-
mifive crystal is an oblique rhomboidal prism of 87° 42°
and 92° 18'. - It scratches glass with ease. Its specific
gravi}y is about 3.3 ; and it is composed of 52 of silex,
3.3 of alumine, 13.2 of lime, 10 of magnesis, 14.6 of
oxide of iron, and 2 of oxide of manganese, - :

D
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ther it existed in certain rocks, previously to
their being subjected to volcanic action, or whether it
%as been formed in the lavas and scoriaceous mattersin *
‘which it is found, since their ejection, is matter of un-
-certainty and dispute. The greater number of mine-
‘ralogists incline to the former opinion.

It is found in the volcanic countries of Vesuvius, Etna,
Stromboli, Auvergue, &c.

It is also said to occur in the basalts of Bohemia,
Hungary, Transylvania, Hessia, and in the iron mines of
Areml, in Norway. The crystals met with in basalt
are larger, of a finer green, and more brilliant than those
found ) lavas.

‘The’toccolite and sahlite are regarded as varieties of
augite

é’he coccolite is of various shades of green, and occurs
in little round translucent masses, or in grains of irregu-
lar shapes, which are very slightly coherent, but are hard
enough to scratch glass : the structure is lamellar, and
the lustre vitreous. It consists of 50 per cent. of silex,
- 1.5 of alumine, 24 of lime, 10 of magnesia, 7 of oxide
of iron, and 3 of oxide of manganese.

It is said to have been met with only in primitive
countries; in certain veins near Arendabl, in Norway,
and Nericia in Sweden ; and in the iron mines of Hel-
lesta and Assebo, in Sudermania. ' -

The sahlite occurs in crystals of which the prisms are
four or eight-sided, and the summits diedral, and which
areof a Ereenisb irey colour, and scarcely hard enough
to scratch glass ; they are translucent on the edges. The
sahlite is composed of 53 of silex, 3 of alumine, 20 of
lime; 19 of magnesia, and 4 of oxide of iron and manga-
nese.

It has been found in the silver mine of Sahla (whence

its name) in Westmania, in Sweden, and at Buoen, near

Auen, in Nerway. It has also been met with in the

wountain of Odon-Tchelon, in Siberia, accompanied by

:‘If'a’ beryl, and crystallized phosphorescent carbonate
ime. :

, A:’lﬁi:e is met with in the productions of volcanoes ;
but w




‘

TO MINBRALOGY- N

PYROPE.

The Pyrope occurs in round or angular grains, of a:
blood-red colour, which is sometimes clouded with yel-:
low ; it never is found crystallized. It is transpareat,
has a conchoidal fracture, and vitreous lustre, and is hard
enough to scratch glass. Its specific §ravity isabout 3.8,
and it is composed of 40 per cent. of silex, 28.5 of alu-
mine, 3.5 of lime, 10 of magnesia, and 16.75 of oxide of
iron and manganese. It is sometimnes, from its general
colour, ranked among gathets ; from which it esseatial»
ly differs in respect to I%rm and composition

It occurs imbedded in serpentine at Zeoblits, in Sax-
ony, and in wacke, in Bonemia; but is more commo
in the latter country in alluvial deposites, accompanie
by hyacinths and sappbires. It is me! with in the sand
of the sea-shore at Ely, in Fifeshire, and in Cumberland,
in clay-stone.

Pliny and Ovid mention a stone by the name of Py-. ¢
rope, which is supposed to be nearly allied to this mine~

POTSTOND.*

This substance is found massive ; such is its structure;,
that it is sometimes difficult to distinguish it from massive.
- tale; its colour is greenish grey, passing into leek-green,
with a glistening or pearly lustre ; it is so soft as to yield
to the nail, and is unctuous to the touch, but is not easily
broken ; that of Chiavenna consists of about 38 parts of
silex, 7 of alumine, 35 of magnesia, 15 of iron, together
with very small portions of lime and tuoric acid.
Potstone is plentifully found at Chiavenns, in the
Valteline; at Coma, in Lombardy; and, generally
speaking, in serpentine countries. Its infusibility, joi eg
to its soﬁness, and the readiness with. which it is turned,
by the lathe, have for time immemorial cansed it to be.

® Poistone is brought ' int. in th
tureed in adathe,. ’,“"“CW"‘“ ¢ form of inkrstands, srell
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formed into vessels in the Valais and Grisons, Pliny
describes its having been used in like manner in his
time, .

SMARAGDITE.

The Smaragdite is of a brilliant green colour, of a silky
or pearly lustre, and transparent at the edges, or opake :
it is scarcely so hard as glass, and yields to the knife ;
its specific gravity is 3; and it is composed of 50 of si-
lex, 21 of alumine, 13 of lime, 3 of magnesia ; the re-
mainder being oxide of chromg and oxide of iron.

- It is commonly found massive, or disseminated in
rounded masses of the Saussurite, on the banks of the
Lake of Geneva; pear Turin it occurs at the foot of the
mountain Mussinet ; in Corsica imbedded in felspar.

ACTINOLITE. ¥

This mineral is of a pale or of an emerald-green co-
lour, and occurs in single crystals, but more often in
masses consisting of diverging hexahedral prisms, which,
in the general, are not regularly terminated ; they have
& shining pearly lustre, and are translucent or transpa-
rent; it arso occurs in fine fibres, having a silky lus-
tre. Actinolite is bard enough to scratch glass; its spe-
cific gravity is about 3.3; ang it is composed of about
50 per cent. of silex, 0.75 of alumine, 9.75 of lime,
19.25 of magnesia, 11 of oxide of iron, 5 of oxide of
chrome, and 3 of water. The fibrous variety is dis-
:)inguishable from Amianthus’ by its being extremely

rittle.

" Actinolite is found only in some of the primitive rocks,
and accompanies talc and mica. It is not found in se-
condary rocks, or in the veins that traverse them. :

It occurs in long six-sided prisms imbedded in white
talc, at Zillerthal, 1n the Tyrol, and in Mount St. Go-
thard; it is also met with near Salzburg, in Saxony; in
Norway ; in Piedmont, &c. .

® Beautiful green crystals of Adinolite, from one to two inches long,
sre found at New-York, : . A
Gcllated atbestamenron h-heotmg throvgh rocks of indurated fteatite and
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. COLOPHONITE.

This mineral is of a blackish or ﬁqllowish brown, aor
of an orange red coloury and is, both on the surface and,
when fractured, of a shining vitreous lustre. It is,
usually ranked as a variety of garnet, but differs from
it in yielding by analysis both magpesia and oxide of,
titanium, and in being much lighter: its specific $rwvit'y
is only 2.5 ; and it is composed of 35 per cent. of silex,
15 of alumine, 2.9 of lime, 6.5 of magnesia, 7.5 of oxide
of iron, 4,75 of oxide of manganese, and 0.5 of. oxide,of:
titanium. It is found near Pitigliano, in Italy.

r

LEUGITE.

The Leucite occurs in crystals, whose planes are 24:
equal and similar trapeziums: by mechanical means it,
may be reduced either to the rhombojdal dodecahedron,
or the cube,; the latter of which, being the most snmplq
of the two, ig considered to be the form of the primitive,
crystal. The Leucite is generally of a dirty white eo~
lour, and is somewbat translucent; it scratches glass
with difficulty ; its fracture is imperfectly conchoidal, and
bas mostly a vitreous lustre. It consists of 53.75 of si-
lex, 24.62 of alumine, and 21.35 of potash. Its specific:
gravity is 237,

The Leucite is most commonly found among the pro--
ductions of volcanoes ; that which occurs in lava is maost,
ly opake and earthy, while that found in basalt is viterous,,
The lavas of Vesuvius, and basalts of Ita?- and Bohes
mia abound with this mineral. The road from Rome-
to Frascati is in many places quite covered with it.

LITHOMARGA, -

. N
- Lithomarga varies in colour from white to yellow,.
red and brown; it is-dull, yields to the nail, is unctuous-
to the touch, and adheres strongly to the tongue; its-
fracture is mostly eartby: : .
It is found in masses, somewhat round, in basalts and’
amygdaloids ; and is oft,eﬁ tg?t with'. in- veins passing:



42 ELEMENTARY INTRODUCTION

through porphyry, gueiss, serpentine, 8«c. sometimes
accompanies tin, mercury, and topazes. It seems
therefore chiefly to belong to primitive countries ; it
occurs in France; at Laschitz, in Bohemia; at Pla-
itz, near Zwickau, ‘in Saxony, and at Steinmark. Thbat
brought from the latter place consists of about 45 parts
of silex, 36 of alumine, 3 of iron, 14 of water, and a
emall portion of potash.

MicA®

Mica mostly occurs crystallized in six-sided plates, or
dn right rhomboidal prisms of 60° and- 120%, which is
considered to be the form of its primitive crystal. It is
easily divisible, parallel with the terminating planes, into
thin lamine, which are flexible and very elastic ; this
last character serves at once to distinguish mica from
talc, which is not elastic. :

. This mineral is of various shades of white, yellow,
‘green and brown ;—It yields readily to the knife, but the
edges of the lamine will scratch glass. The mica of
different countries does not perfectly agree in the re-
. gpective proportions of its ingredients; that of Muscovy
zc:.lled J&mcovy Glass) consists of about 48 silex, 34
. alumine, 9 Potash, 4 oxide of iron, and nearly 1 ot
oxide of manganese. Its sp. gr. is about 2.7.

Mica is one of the most abundant mineral substances :
it is never found in beds, or in considerable isolated
‘masses, but it enters into the composition of very many-
vocks, especially the oldest primitive, as granite, gneiss,
micaceous schistus, &c and is often found filling up
their fissures, or crystallized in the cavities of the veins
which traverse them. Mica is therefore of the most an-
cient formation ; but is also met with in the newest crys-
talline rocks. It also occurs in sandstones, in schists, and

" * Mica is found in Maine, in plates of a fost fquare or even more.. It
- occurs in New-York, in fix-fided plates, evidently of a eryftallized figure,
1t is ufually an ingredient in granite and gneiss. Sometimes, however, it
ol ot et e
y as parent as the umes te
& decp fmoke-colour, without g its tranfparency. ¥e
1 have fine rofe-coloured fpecimens from Northampton,me/Wecks.}—ang -
een ones from Bevnfwick, Maine.—( Clravelasd) = . )
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in the slaty sandstone that accompanies the indépendent
coal formation. It is sometimes abundant in sands, and
in alluvial-deposites very distant from primitive moun-
tains ; and is said to be very plentiful in certain volcanic
products.

- According to Haiiy, Muscovy Glass, which occurs in-
plates of a yard or more in diameter, in veins of granite
and of macaceous-schistus, in some parts of Russia, may-
be divided into plates no thicker than +gizgoth part of
an inch. It is used for inclosing objects for the solar
.microscope, and instead of glass in the Russian ships-
of war, as less liable to be broken by the concussion of
the air, during the discharge of heavy artillery ; an infe-
rior kind, which is found in Penusylvania, is used there
instead of window glass.

MESOTYPE.

- The -Mesotype is generally of ‘a white, or greyish
colour, and is transparent, or translucent ; it yields easily
to the knife, and becomes electrical by heat. It occurs
crystallized in radiated acicular prisms; in filaments ;-
or in globular concretions, composed of stellated fibres.:
It is one of those substances. which are commonly called
Zeolites. It assumes about 10 varieties in-the form of
the crystal, the primitive of which isa right prism with
square bases. 1ts specific gravity is 2; and it consists of
49 of silex, 27 of alumine, 17 of soda, and 9.5 of wa-
ter, according to Simpson ; but aceording to Vauque-
lin, 50.24 of silex, 29.3 of alumine, 946 of lime, and
10'of watens- '

Mesotype is found in Toeland ;- Seotland ; the Ferroe
islands ; in Hessia; the Iste of Bourbon, &c.

This mineral is generally considered to be of doubtful
origin. It is found in lavas, but principally, if not onlf',
in those that,are ancient ; and, it.is said by some, oo ‘y
in such as have been exposed to the action of water. It
is also met with in basalts ; as in those of the- Giant’s
Causeway in.Ireland; and in those of the Cyclop
Islands, and of the Vicentine mountains ; the basalt of
the two latter is surrounded and covered by the remains
of sea animals. . The mesotype also ‘occurs in'basalty
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amygdaloid, and other trap rocks of England and Scot-
hn(’l,‘dmd is particularly abundant and beautiful at Ta-
lesker, in the Isle of Sky. :

The Natrolite is com of the same elementary’
substances, and very nearly in the same proportions, and’
is therefore considered to be merely a variety of the
mesotype. It is always of a fibrous and radiated struc-
ture ; and is of a whitish, yellowish, or of a brown co-
lour. Inits cavities are found crystals presenting the
form of common mesotype, vis. & rectangular prism,
with tetrahedral pyramids.

RUBELLITE.®

The Rubellite is of a red or violet colour, and occurs.
crystallized, but the crystals are rarely distinct. It is
found in Moravia; in Ceylon; it occurs in a granite
mountain in the Uralian chain in Siberia, in a vein com-
posed of felspar, quartz, mica, and common schorl ;
whence this mineral has been also called Siderite. It
consists of 42 per cent. of silex, 40 of alumine, 10
of soda, and 7 of oxide of manganese and iron. It is
commonly considered to be a variety of tourmaline,
from which it differs, in not having either lime or mag-
Desia among its constituent elements, and in being in-
fusible. ‘This mineral is commonly known by the name:
of Red Schorl. .

PUMICE.}

Pumice is sometimes found massive ; more often it is-
extremely porous, of a fibrous structure, and harsh to
the touch ; its colour is grey, tinged with brown or-
yellow, and it has a shining pearly lustre ;. it is translu-
cent in the edges, very light, and sometimes so light as
© toswim on water. Itis composed of 77.5 parts of silex, .

* The memoir of Profeffor Hauy already mentioned, corrests, from
the examination of the American TJurmalinL, feveral errors into which
Mn.leral:flih _had fallen, by feparating Indicolite and Siberite from Tour-
ma:m;, f wh‘:‘h n:hey:lrg but varieties. .

. umice-stene floats. down the Miffouri. It is formed fice of
the burning plains througr:vhid; that river rune. The ;’«2} poficts.
arcof a rﬁ& browa, or brick calour, and float in water,..
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17.5 of alumine, 1.75 of oxide of iron, and 3 soda and

Pumice is generally believed to be a volcanie produet ;
it sometimes accompanies obsidian ; it is said that the
vitreous obsidian of Hungary, may, by heat, be changed
into a substance perfectly resembling pumice.

-It is but sparingly found near Vesuvius, not at all near
Etona. Itis very abundant in the Lipari islands, which
furnish the pumice of commerce. It is met with in
Auvergne in France, in Iceland, Teneriffe, &c.

ICHTHYOPHTHALMITE ; O FISH-EYE-STONE.

. At first sight this mineral resembles the variety of fel-
spar called adularia, but is much softer, being easily cut

by the knife ; it does not scratch glass. Its general co-

lour is white, which is sometimes tinged with red or
green; it has a shining pearly lustre. The form of its
rimitive crystal is a rectangular parallelopiped, in which
1t sometimes occurs ; as well as nearly in the proportions
of the cube, and in flat tables. Its specific gravity is
2.46; and it is composed of 51 parts of silex, 28 of
lime, 4 of potash, and 7 of water. ‘ .
it is met with in the iron mine of Otoe in Sweden;
its gangue is a lamellar carbonate of limé, of a red vio-
let colour; it is aceompanied by hornblende and some
ores of iron. The massive occurs at Dunvegan in the
Iele of Sky.

TALC.

Talc is for the most part either white, apple-green,

¢ oryellowish. It occurs in hexagonal laminz, and mas-

sive. - It always consists of plates or Jamine, which are
easily separated from each other, and are flexible, but
not elastic. This last character serves to distinguish this
mineral from mica, which is very elastic. Talc is of a
shining lustre, is very unctuous to the touch; yields
ecasily to the nail; it leaves a white, and somewhat
pearly streak, when rubbed on paper. Its.specific gra-
vity is 2.77 ; and it consists of 61 of silex, 30.5 of mag-
nesia, 2,75 of potash, 2.5 of oxide of iron, and 0.3 of
water.

o
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Crystallized talc, which is wostly white, or of a light
green colour, is met with in small quantities in serpen-
tine rocks, with actinolite, carbonated lime, steatite,
compact talc, &c. It is iound in the mountains of Sals-
burg and the Tyrol, and is taken to V'enice ; whence it
has obtained the name ‘of Penetian. Talc. It occurs
also at Briangon ; at Zeblitz in Saxony ; in Silecia, &c.

Massive talc is less flexible and translucent than the
crystallized ; it is principally of an apple-green colour,
and is sometimes of a radiated structure. It is met with
in considerable beds in mountains of micaceous schistus,
gneiss, and serpentine. At Grenier in the Tyrol, it oc-
curs in a species of serpentine, accompanied by actino-
lite, corbonate . of lime, sulphuret of iron, green mica,
&c. At Zillerthal, in the Tyrol, it is met with enclo-
sing long prisms of actinolite, and of tourmaline. It
occurs also in Austria, Stiria, &c. ,

Talc is found in Glen Tilt, io Perthshire, in a granu-
lar limestone. -

Indurated Tale, of a greenish-grey colour, and massive,
is met with at the Lizard, in go:nwall, which is a ser-
pentine country, . :

_ GREEN EABTH.

This mineral is met with in small masses, or lining
the cavities of amygdaloid ; and is of a greyish or bluish-
green colour, passing into blackish green; it is dull, and.
yields to the nail ; its fracture is generally earthy. Itis-
found wherever amygdaloid occurs ; as in Saxony, Bo-
hemia, Monte Boldo, near Verona, the hill of Kinnoul
near Perth in Scotland, &c. That of Verona consists of
53 of silex, 2 of magnesia, 10 of potash, 28 of oxide of
iron, and 6 of water. When of a good colour it is
made some use of by painters.

A substance of a green colour may be observed in
little round masses in certain sand stones, as in that of
the coast near Folkstone, which is, by same, considered.
to be a variety of green earth. , :

I
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SPODUMENE. TRIPHANE.

This rare mineral is of a greenish white colour, of a
shining pearly lustre, and translucent. It considerably
resembles adularia, but differs essentially from it in re-
spect of mechanical cleavage. Spodumene is divisable
into prisms with rbombic bases, having alternate angles of
80° and 100°. It is hard enough to scratch glass, and to
give sparks by the steel : its specific gravity is 3.192,
and it is composed of 64.4 of silex, 24.4 of alumine, 8
of lime, 5 of potash, and 2.2 of oxide of iron.

It has only been found in the iron mine of Utoe, in
Sweden, in a gangue of red felspar, fat quartz, and black
mica.

FELSPAR. ¥

Felspath, in German, si‘%niﬁes- rock-spar: feldspath,
| field-spar..

The general form of the crystals of felspar is an ob-
lique prism, having very unequal planes ; Haiiy notices
21 varieties : the structure is lamellar, and felspar ma
be cleaved into an oblique angled parallelopiped, whicg
therefore is the primitive form. The alliance of the
crystals with each other is not easily traced, on account
of the great difference frequently existing in the size,
and consequently in the form, of its secondary planes,
as well as on account of its being often in hemitrope
or macled crystals ; it is hard enougb to scratch glass,
but not so hard as quartz, and yields to the knife with
some difficulty ; it becomes phosphorescent by friction.
There are several varieties of felspar. '

Adularia, so called from its having been first met
with on one of the heights of St. Gothard, called Adula,

* ‘The white Feldfpar. is the common ingredient in our granite-r ocks,
giving them their white colour. In maay cafes, it is crumbling to pieces,
and decompofing the rocks to which it belongs.

Red or flefh-coloured Feldfpar isalfo of frequent occurrence in the Fre-
donian granites and fyenites, imparting to 3;:11\ ‘their red completion;

«
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is found both massive, and crystallized ; it is of a green.

- ish white colour, but almost limpid, and has a pearly

lustre ; its fracture is imperfectly conchoidal. Its spe-
cific gravity is 2.54 ; and it consists of 64 per cent. of
silex, 20 of alumire, 2 of lime, and 14 of potash. In
the veins of mount St. Gothard it occurs in large and
well defined crystals in gneiss and micaceous schistus ;
and in the mountains near Mont Blanc, in crystals much
smaller and less transparent.

The - Moon stone, so called from its pale white hue,
is considered to be a kind of adularia; and is brought
from the East, particularly fromn Arabia and Persia.

Common felspar occurs of a whitish, yellowish, red-
dish or red colour, and either granular, massive, disse-
minated or crystallized ; it is sometimes opake, some-
times translucent ; its specific gravity is 2.54, and it is
composed of 62.83 parts of silex, 17.02 of alumine, 3
of lime, 13 of potash, and 1 of oxide of iron.

Common felspar is the most generally diffused, both
as to its local and geological situation, of any other mi-
neral, except quartz and oxide of iron. It is an essen-
tial constituent of granite and gneiss, and frequently oc-
curs in micaceous and argillaceous schistus ; it forms a
large proportion of sieniie, and is contained in almost
all porphyries, in some very abundantly : it is occasion-
ally, though rarely, found in primitive limestone : it
abounds in primitive and secondary traps, and in the .
greater part of real lavas. ‘

A variety of a beautiful apple green colour has been
met with only in a hill at the eastern base of the Uralian
mountains, near the fortress of Troitzk.

- Felspar is occasionally met with, which is more com-
pact than the common, but agreeing with it in most re-
gpects, except that its structure is less decidedly lamel-
lar, and that its specific gravity is greater; being 2.63.

Lamellar Felspar. Petuntzé. Under these names
has been described felspar in the first stage of decom-
position, but preserving its lamellar character.  Its or
dinary colour is dirty white, and it sometimes occurs in
Targe masses, enclosing small portions of quartz. It is
chiefly employed in giving the enamel to porcelain.—
The maoufactories of France are chiefly supplied from
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the neighbourhood of Limoges. A slightly saline taste
belongs to it, which alse is characteristic of the petuntzé
of China. The perfectly disintegrated felspar, bein
usually considered as one of the clays, is noticed wi
them under the name of Kaolin.

Glassy Felspar, Sanidin. This mineral is chiefly’
found in crystals, sometimes longitudinally striated § it
occurs imbedded in porphyry-slate, in Bohemia, at Dra-
chenfels near Born on the Rhine, at Solfatara in Italy,
and in Pitchstone in the Isle of Arran. It obtained its
name of Glassy, from its vitreous lustre, which some-
times approaches to pearly : it is semi-transparent and
translucent, and of a greyish or yellowish white colour.
Its specific gravity is 2.57 ; and it is composed of 68
parts of silex, 15 of alumine, 14.5 of potash, and 0.5 of
oxide of iron.

Labrador Felspar. The beautiful and varied tints of
this mineral, when viewed in particular directions, are
well known ; it bas the usual characters of felspar, .ex-
cept that its general colour is grey, or dark ash grey;.
and that, by the analyses of this mineral, which are
not greatly relied on, it appears that potash does not en-
ter into its composition. Its sgeciﬁc gravity is 2.6.

It.was first discovered by the Moravian missionaries
in the island of St. Paul, on the coast of Labrador; it
has since been found in Ingermannland in Norway ; near
the lake Baikal in Siberia ; in granite near St. Peters-
burg ; also at Memelsgrund in Bohemia, and near Halle -
in Saxony. It is sometimes accompanied by mics,
schorl, and iron pyrites.

SCALY TALC. NACRITE.

This mineral occurs in minute aggregated scales, of
a silvery white or greenish colour, and of 3 glimmering
pearly lustre ; they are friable, very unctuous®to the
touch, light, and adbere to the fingers. Scaly talc is
composed of 50 per cent of silex, of 26 alumine, 1.5 of
lime, 17.5 of potash, 5 of oxide of iron, and a small

ortion of muriatic acid. Its colour distinguisbes it suf-
gciently from chlorite ; iItE differs from tﬁ lepidolite
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principally in respect of colour, and in being extremely
unctuous. .

It is chiefly met with in small masses in the cavities
of primitive rocks, and in the interstices of crystallized .
quartz. It occurs at Sylva in Piedmont, near Frey-
berg in Saxony, and near Meronitz in Bohemia.

PEARLSTONE.

Pearlstone occurs in large coarse angular concretions,
including smaller round concretions, composed of ve
thin lamelle. The surface is smooth and shining, wit
a lustre remarkably resembling that of Kearl. e co-
lour of the mass is grey, greyish black, black, reddish or
blackish. It is fragile, translucent on the edges, and
scarcely bard enough to scratch glass. Its specific ‘%ravity
is 2.34; that of Hungary is composed of silex 75.25, alu~
mine 12, lime 4.5, potash 4.50, oxide of iron 1.8, and
water 4.6. It almost always gives out an argillaceous
smell when breathed on. Some of the varieties are said
to bear a striking resemblance to ‘pumice.

At Tokay in Hungary, it is found enclosing round
‘masses of black vitreous obsidian, and is intermixed
with the debris of granite, gneiss, and porphyry, and
alternating in beds with the latter. A variety met with
at-Cenapecuaro in Mexico, is hard enough to scratch
.gess; another found at Cape de Gat in Spain, of a

. greenish or bluish colour, does not give out the argilla-
- ceous odour.  Pearlstone is also met with at Sandy
Brae, in the island of Egg, one of the Hebrides. -

AGALMATOLITE.

“This miinerd obtained thé French and German names

.of Pierre de Lard and Bildstein, from the resemblance -
of some of its varieties to Lard; and Brongniart has
iven it that of steatite pagodite, from its being always
rought from China.in the form of little grotesque
Sigurea and chimney ornaments ; but all the analyses of
' 2,‘, dqtmg:tish it gnﬁcgen;ly from steatitﬁ, which is l:l-
ways in part constituted of magnesia. The agalmatolite
s also found at Nagyag in Transylvania.. Itg:onsiab of

il
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56 of silex, 29 of alumine, 2 of lime, 7 of potish, 1 of
oxide of iron, and 5 of water. In the vaneties of the
Chinese, analyzed by Klaproth, no indication of potash
was found, and one of them was without lime.

LEPIDOLITE.

The Lepidolite is of a pear] grey, rose red, or of a
lilac red, or purple colour, whence 1t has also been cal-
led the Lalalite. It consists of an assemblage of small
flexible scales, which are translucent : the mass has a
pearly or silvery lustre, yields to the nail, and is some-
what unctuous to the touch. Its specific gravity is 2.85:
that of Moravia consists of 54 per cent. of silex, 20 of
alumine, 4 of fluate of lime, 18 of potash, 4 of oxide of
manganese, and 1 of iron.

It was first discovered on the mountain Gradisko, near
Rozena, in Moravia, of a pale rose colour and pearly
lustre ; it occurred also in a thin bed in goeiss, accom-
panied by quartz, mica, schorl, &c. It has since been
met with in Sweden in a quartzose rock; in France,
pear Limoges, in a vein of quartz, passing through gra-
nite, enclosiog large beryls ; at Campoin, in the island
of Elba, of a rose colour, in a rock composed of quartz.
and felspar.. . .

' OBSIDIAN.

. Cemmon-obsidian is of a greenish or brownish black,
or of a smoke brown colour, with a shining vitreous lus-
tre ; its fracture is conchoidal ; some varieties are trans-
lucent, others nearly opake, and it is hard enqugh to
scratch glass : its specific gravity is abant 2.35, Thag
of Hecla yields by analysis 78 of silex, 10 6f alumine, 2
of lime, 6 of potash, 1 of oxide of iron, and 1 of mangy-
nese. Potash and lime do not enter into the composi-
tion of all the 'varieties. It occasionally very much re-
‘sembles common glass. ,
The origin of obsidian has been very warmly com~
tested ; it is most common in the- neighbourhood of
Volcanoes, and has been considered as a vitrified lava §
‘whence it. has.obtained. the famigar name of. Folcansc

s




52 *  ELEMENTARY INTRODUCTION

glass. It occurs in beds, masses, and in small isolated
~pieces. : ,

Fragments of blackish obsidian are met with, not
only at the foot of Hecla, but in almost every part of
Iceland : 1Itis also found in the Lipari islands; some
varieties enclose felspar. In Peru it is met with in paral-
lel beds of a greenish black, and greyish colour ; the
latter enclosing opake, spherical masses, of a slate co-
lour, composed of diverging fibres. In New Spain,
some obsidians, which have been long exposed to the
‘air, are covered by a white opake enamel.
~ Obsidian, of a greenish black colour, constitutes the

ater part of the mountain della Castagna, in the
island of Lipari; it encloses small crystals of felspar ;
and near the peak of Teneriffe obsidian appears in the
form of considerable currents, (like lava) presenting
some fibrous appearances, denoting its passage into Pu-
mice

A variety of a silky and chatoyant lustre is also found
in New Spain. >

Obsidian in the form of little grains of the size of

peas, of a pearly white, and consisting of very thin con-

centric layers ; together with fragments of these ; also
‘vitreous globes o% the size of a nut, and others like
enamel, traversed by red and black veins; forming
altogether a species of vitreous sand, is found at Mari-
kan in the Gulph of Kamschatka ; and is thence termed
the Marekanite.

In the igland of Ponce, obsidian is met with, enclosing
{ellow mica, and white vitreous grains, which appear to

e semi-vitrified felspar. :

Obsidian is in some places traversed by veins of stony
or earthy matter of various kinds; thin beds of which
. also occur between beds of obsidian. In the Madona
mountain, “in the island of Ponce, the beds are nearly
vertical. In ‘Hungary, obsidian occurs, intermingled
with the debris of decomposed granite, gneiss and por-

hyry ; and even alternates with beds_of the latter.
hese circumstannes have induced some mineralogists
to doubt the igneous origin of obsidian; bat their
strongest arguments are the violent intumescence
which it undergoes when subjected to heat, which

.
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causes it t0 meltinto a glass, and the quantity of ﬁueous
vapour disengaged durin the proceag.un Hl:{nbo t sus-
pects this to be one of the causes of the violent earth-

quakes so. often felt in the Condilleras of the Andes.-
But it is agreed universally, that whenever obsidian is
found, there exist indications of volcanic agency in the
' 'neifhbouring country.
-+ In Europe, obsidian has been fashioned into reflectors -
for telescopes ;.in Mexico and Peru,.it was made into
looking glasses and kaives. -

HAUYRE. LATIALITE,

.. The Haiiyne is usually found massive, but, in one"
instance, has been observed in extremely brilliant crys-
tals, but so ‘minute, and crossing each othern so many -
directions, that it was impossible to discover their form.
When this mineral is opake, it is of an indigo blue co-
lour; when translucent, bluish green. It is somewhat
harder than quartz, is very brittle, and its fracture is un-
even, and considerably splendent. Its specific gravity is
about 3.2 ; and it consists of 30 per cent. of silex, 15 of
alumine, 20.5.of sulphate of lime, § of lime, 11 of 5:::
ash, 1 of oxide of iron, 17.5 waer, sulphuretted hy.

n and loss. In some of its external characters and in
its chemical composition, it bears considerable analogy
to Lapis Lazuli. - _ _ ) .

. It occurs massive in Ttaly, in the neighbourhood of
Nemi, Albano, and Frascati, accompanied by mica, and
green pyroxéne ; and near Vesuvius; its gangue consists
of the fragments of rocks ejected by volcanic e%"
and it is accompanied by idocrase, augite, mica, i
meionite. . R .

Haiiy' seems to be of 'oBidion that the mineral, bere- -
‘tofore termed Blue :gnm e, which occurs in the form of
a rhomboidal dodecahedron, in the productions of volea- -
noes atAndernach, on the banks of the Rhine, ought to
bé considered as a variety of this mineral ; as well as the
sapphirin, which occurs in the gmmlar form-anthe banks -
‘of the lake of Lach, in a rock principally composed of *
#raing, and of small crystal;,z g vitreous felspar. -

"
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ANALCIME. CUBIC ZEOLITE.

The Analcime is usually met with in round or radiated
masses, or in cubic crystals, either perfeet, or having
each of the solid angles reflaced by three planes; or in
the trapezoidal dodecahedron, which is a variety of the
cube ; the lustre is shining, and between pearly and
vitreous. The colour of the analcime is white, yel-

* Yowish, reddish, or deep red; it is hard enough to

scratch glass, and is mostly transparent or translucent,
occasionally opake ; it becomes electric by rubbing.
Its specific gravity is below 8. It consists of 58 of silex,
18 of alumine, 2 of lime, 10 of soda, and 8.5 of water.
" The analcime is sometimes confounded with stilbite,
but amongst their distinctive characters, the superior
pearly lustre of .the stilbite, is that by which they are
mostly readily distingnished.

According to Brongniart, this mineral has been met
with only among the products of voleanoes ; as in the
Yavas of Etna: according to. Jameson, the cubic zeolite”
© met with lining the oavities of amygdaloid, basalt, &c. :
and occurs in Staffa, and near Talysker, in the island of

: it is found also in the Hartz, Bohemia, &c. ; in
¥celand and the Ferroe islands. At Oberstein, it occurs
in the cavities of geodes. ,

A variety from sommea, called the Sarcolite, from its

being of a flesh red colour, is met with in cubes, having

each solid angle replaced by planes.

-

LAVA,.

Lava is externally yellowish or greenish grey: greyish

-black, or greenish black, and js internally spotted red-

dish, yellowish brown, or grey; sometimes, when sul-
bureous vapours have acted much upon it, it is yel-
wish or sulphur yellow. It is vesicular and knotty ; the

3,. Vesicles are empty ; spmetimes it is porous. Its fracture

is imperfectly conchoidal ; internally its lustre is glisten~

- Ing or shining, Itis opake, translucent on the edges,

brittle, mostly attracts strongly the magnetic needle, and,
it is somewhat remarkable, is easil,ygfnu:ed into a ialack’. .
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glass, The compact lava of Calabria yields, by analysis,
about 51 of silex, 19 of alumine, 10 of lime, 4 of soda,
14 of iron, and 1 of water

Lava usually encloses crystals of augite, hornblende,
felspar, and leucite ; which sometimes have no appear- '
ance of being altered by heat.

The above description, generally speaking, belongs
to those substances, which, by common consent, are true
lavas ; the products of Etna, Vesuvius, Hecla, and other
Volcanoes. But there are many substances, considered
by someé mineralogists as lavas, which, by others are not
allowed to be-of volcanic origin. Karsten enumerates
nine species of lava ; and Hgal"uy six, which are in
subdivided ; amongst them are pearlstone and obsidiar.

Werner notices only two, one of which he calls Slag
Lava, the other Foam Lava. The slag lava is above
described ; foam Tava is of a greenish grey colour, ap-
proaching to greenish black ; it is light, brittle, and often
crumbling; and has often been confounded with pumice. -

PITCHSTONE.

The colotrs of this mineral, which obtained the name .
‘of Pitchstone, from the resemblance which some of its
varieties bear to pitch, are very various ; it is met with
in shades of grey, blue, green, yellow, red, brown, and - -~
black ; but its colours are not lively : it bas a glistening |
resino-vitreous lustre. . It occurs generally in distinct
masses or considerable beds, and has an imperfect con-
choidal fracture, which in some varieties 1s the chief
characteristic distinction between pitchstone and obsi-
dian ; and it is not unfrequently confounded with horn-
stone and semi-opal. Itis almost always opake, or onl
translucent on the edges, and is hard enough to scrate
glass. The specific gravity of that of Meissen in Saxo-
ny, is 2.64 or 2.32. Pitchstone is composed of 73 per
cent. of silex, 14.5 of alumine, 1 of lime, 1.75 of soda,
1 of oxide of iron, 0.1 of manganese, and 8.5 of water.

The pitchstone of which the analysis is given, is of a
yellowish grey colour, and alternates, in the mountain
of Gersebach between Meissen and Freyberg, with a
porphyry, having a base of petrosilex, which alternates
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with gneiss, and is traversed by metalliferous veins.—
Pitchstone is found in veins traversing. granite, near
Newry, in the county of Down, in Ireland. - In these
instances the pitchstone, it seems reasonable to conclude,
wmust be of the same origin as the rocks in which it is
imbedded. Mineralogists are not agreed in opinion re-
specting that of pitchstone in general. Those of Planitz
in Saxony, and of Cantal in France, are considered to
be of velcanic origin.  Pitchstone is met with in Dum-
frieshire in Scotland, and in several of the Scottish
islands. '
CLINKSTOND.

The clinkstone is always found massive, and when
struck with a hammer, gives a ringing metallic sound ;
whence its name. It is of a dark greenish, yellowish, or
ash grey colour : its fracture in one direction is slaty,
and 1t is hard, brittle, and commonly translucent on the
edges. Its specific gravity is 2.67; and it consists of
silex §7.25, alumine 25.50, lime 2.75, soda 8.1, oxide
of iron 3.25, oxide of manganese 0.25, and 8 of water.

The clinkstone is usually columnar, and generally
rests upon basalt. It occurs near Zittau in Upper. Lu-

- % 7 7 ran Mittelgebirge ; in South Ame-
Lamlash in the firth of Clyde ; the
an ;-the Ochil and Pentland hills in
den hills in Montgomeryshire, and

Nnd in in the county of Antrim in Ire-
n . .

SODALITE.

This rare mineral bas only been found associated with
sahlite, augite, hornblede, ‘and et, in Greenland,
Its colour 1s light green, or bluish green, and it occurs
massive, but more often erystallized in rhomboidal do«
décahedrons. It is translucent, and yields with difficul-
ty to the knife. Its specific gi‘nvity is about 2.37 ; and
" according to the analysis of Thomson, it is composed
of 38.42 of silex, 27.48 of alumine, 2.70 of linie, 33.§
of soda, 3 of muriatic acid, 1 of oxide of iron, and 21
of volatile matter... . :
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CHABASIE.

Tbis mineral is only met with in crystals very nearly
approaching the cube, having the edges and sometimes
the angles, replaced by planes ; but only three varieties
of form have been noticed by Haiiy, who considers
their primitive to be an obtuse rhomboid of 95° 48 and
86° 12, '

,'The colour of the Chabasie is white or greyish, some-
times pale red superficially ; it is transparent or translu-
cent, and scarcely hard enough to scratch glass. Its
specific gravity is about 2.7 ; and it consists of 43.83 of
silex, 26.6 of alumine, 3.34 of lime, 9.34 of potash and
soda, and 21 of water. .

The Chabasie is met with in the fissures or cavities of
some basaltic rocks, or within geodes of quartz or agate
which are disseminated in rocks. It is thus found in the
quarries of Alteberg, near Oberstein in Saxony. Itis

also said to occur in the lavas of the Isle of Ferroe ; at

Talisker in the Isle of Skie; at Glen Farg in Perth-
shire, and at Portrush i ‘North of Ireland. .

FETTSTEIN.

The Fettstein has been found only in Norway ; it oc- -

curs massive, and of a darkish green, bluish grey, ‘or
flesh red colour; with natural joints parallel to the
faces of a right rhomboidal prism ; it is translucent, and
scratches glass, Its specific gravity is 2.6 ; and, accord-
ing to Vauquelin it is composed of 44 of silex, 34 of
alumine, 0.:2 of lime, 16.5 of potash and soda, and 4
of oxide of iron. o

The Fettstein is by some mineralogists sup‘posed to
bear considerable affinity to some varieties of felspar.
It has a slight chatoyant lustre when held in particular
directions, %ike that of Labradore felspar. Both soda
and potash enter into the composition of Fettstein, the
former predominating; the latter only is found in fel-
spar. : :
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SCAPOLITE.

The Scapolite is usually met with in prisms of, four or
eight sides, either terminated by planes or by tetrahe-
dral pyramids, and aggregated ﬁtenlly. Their colours
are grey or yellowish, sometimes with & pearly lustre ;
or an almost metallic grey ; sometimes deep red and
opake ; occasionally apple green. The crystals posses-
sing a pearly lustre will scratch glass; but when dull,
with an appearance like that of efflorescing, they are
tender and even friable. The scapolite is composed of
- 45 of silex, 33 of alumine, 17.6 o? lime, 0.5 of potash,
1.5 of soda, 1 of oxide of iron and manganese ; but the
efllorescing variety differs, in including some magnesia,
and in neng without potash.

" The Scapolite has hitherto only been met with in the
iron mine of Langloe, at Arendahl m Norway ; its crys-
tals appear variously grouped, and accompanied by
browa mica, quartz, garoet, epidote, carbonate of lime,
c.
JapE. - -

The general character of Jade, of which there are
three varieties, are, that it al vays occurs massive, of
various shades of green and whitish green, with a greasy
lustre ; it is unctuous to the touch, harder than quartz,
and very tough. :

Common Jade is.of a lake green colour, passing into
. greenish white, semi-transgarent, extremely tough, with

-a glimmering lustre and broad splintery fracture. Its
cific gravity is 2.95 ; and it is composed of 63.75 of
silex, 1.5 of alumine, 12.75 of lime, 8.6 of potash,
10.75 of soda, 5 of oxide of iron, 2 of oxide of manga-
nese, and 2.25 of water.
" Of the geological history of common Jade, nothing is
konawn. It is found in Switzerland, Piedmont and Ty-
rol; China and India. It is regarded in the latter coun-
tries as.a specific for the nephntic cholic, and is fashion-
ed into forms of great delicacy. The Hindoos and Chi-

pese form it into talismans and idols; the Turks into.
sword and dagger ‘handles. '
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"The JAzestone®, or Beilstein, differs from common

Jade in baving a slaty structure, and in being less trans-
garent and less tough. In America, it is fouad in the

anks of the river Amazon; whence it obtained the
name of the Amazonian stone. It is also met with in
Corsica, Switzerland, and Saxony; and in New Zea-
land and other islands in the Pacific ocean, where it 1s
made into hatchets, tomahawks, and other instruments ;
whence its common name. .

‘The Saussunite, or Tough Felspar, is greener than
the precedin§ varieties, and at least as hard and as tough
as common Jade : according to Saussure, it consists of
44 parts of silex, 30 of alumme, 4 of lime, 0.25 of pot-
ash, 6 of soda, 12.5 of oxide of iron, and 0.5 of oxide
of manganese. . : A

It was first found by Saussure, whénce its name, in
rounded masses on the edge of the lake of Geneva, and
afterwards near Turin, in the mountain Mussinet, which
is Iﬁncipally composed of serpentine, which enloses
hydrophane. It has since beén met with in Corsica; in
sand, in the neighbourhood of ¥otsdam, and near Aff-
chanffenberg. . : ‘

SOAPSTONE.}

The Soapstone is found massive, and nearly white or

of a grey colour, sometimes with tinge of yellow, and
mottled with green or purple; it is translucent on the
edges. Its fracture is somewhat splintery ; it ‘yields to
the nail ; from its general aspect and unctuous feel, its
name has been derived. .

* Well wrought Stone- Aes, of this material, fmooth, hard, and deep

n, are bro from the Fegee and Friendly Iflands by our navigators,
ﬁfe ufed by the natives formerly inhabiting the region around New-
York, gure formed of a fort of coarfe chert.
+It Ikl:lrrobably this Stone which has been brought from the banks of the
Schuylkill, for the purpofe of ing fire places in Sugar-houfes and
Steam-boats. A few years ago, a bﬁhﬁé
ford in Newg;l}ampl!lire. It was mzlucf‘l‘:gred f::lf?n stoves, hearths, chim-

-backs, cookigg apparatus, w! a were confidersbly in
:‘k’. But the ftone, in‘adduion to its naturalbrittleness, and lfability te be
m by heat, was found to be penetrated by veins of quartz, that

and fplit. m ure to fire. Fhe ffone was maffive, and
readily to the plane and chiffe}, exceps in the parts where the filie
material prevailed,

| varicty was brought from Or-

E

.
. .
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It is met with in a vein in serpentige at the Ligzard
point of Cornwall, where it may sometimes be found
with the appearance of passing into asbestus, which oc-
curs in veins in the serpentine. It is much used in the
manufactory of porcelain. It also occurs near the
Cheesering, at St. Cleer, in Cornwall.

The soapstone of Cornwall consists of 45 per cent.
of silex, 9.25 of alumine, 24.75 of magnesia, 0.75 of
potash, and one of oxide of iron. It is commonly sup-

osed to be a variety of steatite, but is much softer.
rn the composition of the latter, no alumine has been
detected.

CHLORITE.

Chlorite is compmsed of very minute plates intersect-
ing each other in various ways, giving to the mass a
nular or eartby structure : 1t also occurs crystallized
n flat six-sided crystals, which are readily divisable into
thin lamine. It is usually of a dark green, sometimes
of a yellowish green, with a shining lustre’; it is opake,
yields to the nail, is somewhat unctuous; and when
massive, gives out an earthf smmell when breatbed on.
Common Chlorite is usually found massive and some-
what solid ; its specific gravity is 2.56. :
.Common chlorite is not fousd in very considerable
masses ; but chiefly in the veins and cavities of primitive
rocks ; sometimes R is enclosed in crystals of quartz,
chalcedony, felspar, axinite, &c. in so large a portion
as to impart a colour to them. It frequently accompa-
niesthe oxide of tin and mispickle in the veins of Corn-
wall ; and occasionally, though rarely, yellow copper.
1t is -met with in most chains of primitive mountains.
When the structure of chlorite is slaty, it is termed
Chlorite slate ; its specific gravity.is greater than that of
the preceding variety, being 3.03. Its ordinary colour
is blackish brown. It is met with in beds in primitive
mountains, enclosing crystals of quartz, octohedral mag-
netic iron ore, garpets &c. and is found in Corsica, at
Fablun in Sweden, in Norway, &c. ; and in Perthshire.
Scaly Chlorite is of a dafk green colour, aadis com-
posed of small glimmering pgirticles, having a pearly
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lustre ; it is somewhat unctuous to the touch ; is frisble,
or loose ; and greatly resembles green earth. Itis very
light, and consists of 26 of silex, 18.5 of alumine, 8 of
magnesia, 2 of muriate of soda or of potash, and 43 per
gent of oxide of iron.

It mostly occurs in the veins of primitive mountaing,

* principally in clay slate, mixed with quartz, common

chlorite, calcareous spar, and micaceous iron ore : itis
also met with in granular limestone, and in primitive
sandstone. It is found in Saxony, Switzerland, Savoy,

' Sweden, Hungary, and North Wales,

/

SCHORL.*

Schorl is found massive, disseminated, and crystal-
lized ; the common form of the crystals is a prism most-
ly striated longitudinally and deeply, and terminated at
each end by 3 planes ; ‘but the crystals are sometimes
very minute, closely egated, and divergent. This-
substance is black, brittle, opake, and has a glistening
lustre. 1Its specific gravity is about 3.2, end it is com-
posed of about 38 parts of silex, 34 of alumine, 1 of
magnesia, 6 of potash, 21 of oxide of iron, and a trace
of manganese.

Schorl, except by the Wernerian school, is. arrange®
among tourmalines, from which it differs in respect of
analysis, transparency and colour. The latter mostly
occur imbedded in single crystals ; the former is mostly
aggregated, and occurs in beds. .

t is found in primitive rocks ; chiefly in quartz anl},
granite ; more rarely in gleiss and micaceous schistus ;>
and is frequently met with in tin veins. S

Schorl was first found near the village of Schorlaw ig
Saxony, whence its name. It is also met with in Bohe-

- mmia, Bavaria, Switzerland, Spain and I-Iungali{; and at

Portsoy in Scotland, and beneath the Lo ock, anft
at various places near the Lands’ End in qmwﬂ.

* For the obfervations on this article, ces Tourmaline,

- F
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CLAY-SLATE.* ARGILLACEOUS SCHISTUS.

The prevailing colour of clay-slate is grey of various
shades ; it is also bluish or blue ; and sometimes green-
ish, passing into blackish green. Its structure is slaty,
and it has a glistening lustre, sometimes approaching to

early ; it is opake, and yields to the kuife, but varies in
gardness, and some varieties are somewhat unctuous to
‘the touch. Its specific gravity is about 2.7; and it is
composed of 48 per cent. of silex, 23.5 of alumine, 1.6
of magnesia, 11.3 of oxide of iron, 0.5 of oxide of man-
ganese, 4.7 of potash, 0.3 of carban, and 7.6 of water.

Clay-slate occurs in vast strata in primitive mountains,
and sometimes in veins. It is very universally distribu-
ted in Britain; ‘it is met with in Scotland and the
‘Scottish isles, in the northern parts of England, and
'g!entifully in Cornwall, being the Killas of the miner.
"The principal part of the numerous copper and tin
mines of that county are situated in clay-slate ; which in
most countries abounds in mineral veins.

Some varieties which readily split into thin plates
are used for the roofing of houses; another is used for
writing on ; another as pencils ; and some varieties as
whetstones.

GABRONITE,
"The G:bronite occurs massive, and is of a bluish or
eenish grey colour ; its fracture is lamellar, it is trans-
, Jucent on the edges, and hard enough to scratch glass,
‘though not to give fire with the steel. Its specific gra-
vity 1s nearly 3; and it is composed of 54 per cent. of
‘silex, 24 of alumine, 1.5 of maguesia, 17.25 of potash

* Clay Slate. A ceous fchiftus, ‘Y‘roper for covering houfes, is
brought to New-York, from Rhinebeck, Troy, and other places near the
banks of the; Hudfon. It is brought to Baltimore from the quarries near
the Sufquchannah. As the flate region is of vaft extent in the Fredonian
States and territories, the fupply for internal and domeftic purpofes will
be adequate to the demands.

A coarfer and more brittle kind from the fame formations affords good
ftone for walls, furnaces, and other purpofes.

——
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Fuller’s earth was formerly much used in the fulling
of cloth (whence its name,) and was forbidden to be
exgs(:ted under severe penalties : soap is now generally
substituted.

BASALT.*

Basalt is of a greyish black colour, and when polished,
of a bluish aspect. It is not easily broken ; its fracture
is dull, but fine grained. Some varieties strike fire by the
stkel, others may be scratched by the knife. It has 2
tendency to form six-sided irregular prisms or pillars;
of which the Island of Staffa is entirely composed. The
Giant’s causeway, on the coast of Antrim in Ireland, is
a huge pavement of strait pillars of Basalt, ruaning to
an unknown distance into the sea ; and the promontory
of Fair-head, a little further north, exhibits a continued
range. about a mile in length, of columns 250 feet high,
and from 10 to 20 in diameter, being the largest yet
known. When exposed to weather, basalt crumbles
down into a fine black mould, which constitutes a very
fertile soil. It isto this rock that some of the richest parts
of Scotland owe their fertility.

The basalt of Saxony is composed of 44.5 per cent.
of silex, 16.75 of alumiue, 9.5 of lime, 2.25 of mag-
mesia, 2.6 of soda, 20 of oxide of iron, 0.12 of oxide of
manganese, and 2 of water. :

" Basalt is found under very different circumstances :
it occurs filling up veins and fissures in-many primitive
and secondary mountains; sometimes forms beds or
. strata on their summits ; and not unfrequently, it tra-

verses coal-formations, in a direction neagly perpendicu-
lar to the beds of coal, which it seems to have the effect
of dislocating,. -

% Basalt. Trapis the name more generally applied, throughout Eu-
repe,. for the rock called Whin in Scotland, and Green Stane in Connecti-
cut, efpecially in the vicinity of New-Haven.-e~(Silliman. )mmemeeIt con-
ftitutes the Pallifado Rock, on the weft of the Hudfon, between Wehawk
and Haverftraw. )

There is a remarkable dyke or wall of the Bafaltic kind in Ca-
€olina~—(Leavis,}———The Trap of Patterfon, at Paffaick falls, verg
®carly sciembles the Bafalt of the Giant's caufc-way.—(Picrez.)
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- Gleologists are divided in opinion respecting the origi

of Basalt. Werner supposes it to bave beengdeposges::..
like other minerals, by water which covered the whole .
earth. Dolomieu conceived basalt to be lava, and all,
basaltic mountains to be the remains of extinct volca-
noes. Dr. Hutton and Professor Playfeir conceive i
'to have been fused by a central fire of the earth, while
at the bottom of the sea, and to have been raised up.
by some natural agent, in common wtth all other moun-
tains.

With a view to determine the correctness of these:
opinions, Daubiusson examined the basalt of Saxony,
which chiefly lies in the Erzebiirge, or metalliferous
mountains ; & chain separating Bobemia from Saxony,
of about 120 miles long, and 3600 f(eet above the
level of the sea. The lower rock is granite, which is
covered, or rather wrapt rouad, by beds of gneiss, mica-.
slate, and clay-slate, lying abave each other in that or-
der. In these beds are situated the great mines of
Saxony. In a chain of rocks of serpentine and quartz,
are found beds of limestone, of coal, &c. The whole of
the eastern part of the chain is covered on one side by a
huge bed of porphyry, and on the other by a bed of
sandstone of equal magnitude. : .

- Basalt forms the summits of about 20 mountains of
this chain, under various forms; as of tables, comes, or
domes: the mountains are connectgd by their sides ;:
the basaltic top alone remaining separate. .

In several instances, between the basalt and the body
of the mountains, be found beds of sand, gravel, and -
clay : in others, the basalt rests on sandstone ; in others,.
on porphyry ; in-one, on mica slate ; in three, on gra--
nite ; and in one, on gneiss. : .

After a complete investigation of these mountains,.
Daubuisson is of opinion that there is no analogy be.-
tween them and voicanic mountaine. They are regularly
stratified, which is never the case in voleanic mountains ;.
.mo trace of a crater can be perceived ; nor any thing:
decidedly. volcanic. Besides, basalt, wherever found, is-
always composed of the same consistuents ;: lava varies.
considerably. The substances contained in. basalt, as:
felspar,. mica, &.. mminh;tiem erystalline. charactiesss
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without exhibiting the slightest traces of the action of
ére, though the feﬁspnr is more fusible than the basalt
tstelf.- Basalt contains 20 per cent. of iron, and there
& no rock which could furnish such a proportion. It
contains 5 per cent. of water of composition, which is
never found in lava. It is found lying immediately un-
der or over coal, which is in no degree altered in its na-
¢are ; and Dolomieu has described no less than 20 beds
of basalt alternating with as many beds of limestone
containing marine shells. For these and many other
conclusive reasons, Daubuisson is decidedly of opinion
¢that the Saxon basalt is altogether of aqueous origin.
He was afterwards induce(f by some zealous advocates
for the igneous origin of basalt, to explore the baslt
country of Auvergne in France. The base of this coun-
¢ry he found to be granite ; which, in the western part,
#3 covered with gneiss and micaceous schistus, contain-
‘Ang metalliferous veins. Limestone and coal also ap-
Lear in other districts. The chain of the Puys extends
gbove 20 miles : most of them are detached ; their form
#a truncated cone ; and on their summits there are
gupglike depressions, in some instances 200 feet deep.
Their general elevation is from 900 to 1300 feet above
the plain; the central and highest, the Puy de Dome
being near 2000 feet.
" The substances chiefly composing these hills, are,
scoriz, lava, and other decided volcanic matter.

In one instance he traced the appearance of a stream
Sike that of lava, 200 feet broad ; which afterwards di-
wided ; the soil it affords is unfruitful. ‘

Its characters differ in some respects from common
basalt ; the felspar has a vitreous aspect, and the quartz
& altered by beat. T

~ Many other circumstances also contributed to induc
the full belief that the basalt of Auvergne is of igneous.

origin. ‘ \

.'f'here seems therefore sufficient grounds for conclu-
ding that, as the basalt of Saxony is altogether of aque-
ous.origin, and that of Auvergne of igneous origin, these
two rocks ou&ht not, however, in point of composition
and aspect, they may resemble each other, to receive

common:name.of basalt, 'Lhis seems to be. one of
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the numerous causes of confusion in geological nomen-
clature. ( : ' ' )

In Scotland, basalt is included, together with many
other rocks of very different natures, in the vague, but
comprehensive term Whin-stone. ’

The Bight following substances have not been analyzed,
but are in most mineralogical arrangem nts associated
_with those of which the principal ingredient is Silez.

HORNSTONE.

This substance occurs in nodules and massive, with a
splintery fracture, and is translucent, passing into opalte ;
it is scarcely so hard as quartz, and is infusible. 1Its ge-
veral colouris grey, which is tinged blue, green, brown,
red or yellow.

Hornstone is described as occurring in round masses
in limestone, as in Bavaria; and in beds in limestone on
the banks of the Menai in Caenarvonshire ; and some-
times as forming the basis of porphyry, as in Sweden,
at Dannemera and Garbenburg, and also in the Shet-
land istes. Wood, petrified by hornstone, thence term-
ed Woodstone is met with in ferruginous sand near wo-
burn in Bedfordshire, and near Nutfield in Smry. I
have met with Hornstone in Pednandrae Mine in Corn-
wall, passing into Chert, which is considered to be al
lied to it ; the fracture of Chert is flat copchoidal, and -
it generally has 8 waxy or greasy lustre, and .is translu-
cent on the edges.” Its general colour is grey.

There is a considerable bed of Chert near the summit
of the CIiff at the Western lines in the Isle of Wight;
resting, I believe, on sandstone, which baving given way
by exposure, the fall of the Chert has been the, prin-
cipal occasion of the new beautiful ruin beneath. Chert
also occurs in some parts of Devonshire and Dorsetshire;
and is employed for repaiting the roads. It also occurs.
resting upon the ferruginous sand or sandstone of Leith
Hill in Surry ; near the summit of which, the sand, like-
that beneath the Chert in the Isle of Wight, contains o2~
ganic remains which are denominated. Aleyonia.

-
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CHIASTOLITE.

This mineral has only been met with crystallized in
long slender rhomboidal prisms, composed of twe dis-
tinct substances. The exterior is greyish white or red-
dish, the interior is black or bluish black, and its sides
are perfectly parallel with those of the exterior sub-
stance, which, in some specimens, is so thin as to form a
mere coating. From each of the angles of the interior
prisms, there often proceeds a black line which some-
fimes reaches the corresponding angles of the coating,
but is sometimes terminated by a black rhomboidal
prism ; so that the Chiastolite occasionally consists of
5 black rbomboidal prisms, communicating by black
threads, and as it were imbedded in a greyish white or
reddish substance, which has a la structure, is
translucent, and hard enough to scratch glass..

This substance seems only to have been discovered
imbedded in argillaceous or micaceous schistus. In the
former, it occurs in the Wolf-crag near Keswick, and
on the summit of Skiddaw, in Cumberland ; and also at’
St. Jaques de Compostella in. Spain. In the latter, it
is met with in the Sierra del Marao in Portugal. The
Chiastolite is also found in Britany in France, in the
valley of Barége in the Pyrennees, and at Aghava-
lll b, ;nd Baltinglass-hill, in the county of Wicki

reland.

SPINELLANE,

'The Spinellane has only been found on the borders of
the lake of Laach, in a rock composed of grains and
small crystals of glassy felspar, quartz, hornblende, black.
mica, and maguetic iron ore. It occurs in smallthom-
bojdal dodec:fe)drdns of a dark brown colour,. and is so:
Mard as to scratch glass.

MELILITE.

"This rare: mineral has been met with chiefly in small:

segtangular parallelopipeds ;. ocoasionally in-restangulap

ow in.
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octohedrons. Internally the crystals are of a honey yel?
low or orange colour; externally they are usually coat-
ed by oxide of iron of a yellowish brown colour; they
§ive sparks by the steel. The Melilite has only been
ound at Capo di Bove near Rome, in the fissures of a
compact black lava.

wWACKE.*

Wacke is of various shades of greenish and yellowish
grey, and occurs either solid or cellular : when the cells
are hollow, or filled by some other substance, as quartz,
chalcedony, or carbonate of lime, the compound is de-
nominated Amygdaloid. Wacke bas an earthy fracture,
is opake, and generally yields easily to the knife.

-According to Werner it occurs in beds, which gene-
rally lie under basalt, and above clay, as at Fichtelberg,
and Marienberg, in the hills of Schnegeaberg; and fre-
quently contains imbedded crystals of mica, and basaltic
hornblende. It also occurs in veins. At Joachimsthal
in Bohemia it encloses petrified wood, native bismuth,
and fragments of certain primitive rocks ; and at Kal-
lennordheim in Franconia, fossil bones : it is found also
at Westmanland in Sweden, and in Iceland.

The Amygdaloid or Toadstone of Derbyshire is consi«
dered by Werner to be a variety of transition Trap.

Iron Clay, the Eisenthon of Werner, is considered by
some as a variety of Wacke ; their general characters
are the same ; but the colour of the former is reddish
brown ; they both occasionally constitute the basis of
amygdaloid. :

SHALE.} °SLATC-CLAY.

" Shale occurs only massive ; its general colour is grey,
which sometimes is bluish, yellowish or blackish ; in

® Wacke. ‘This hasbeen found in detached maffes. Fine Amygdzloid.

of a brown colour, and interfperfed with white fpots, has been brought

from Labrador.’

~ 4 Sbale. Carbonaceous fhale, or coal flate, overlays the ftrata of Coal -

in Rhndzzl::m;. and is diftinguished by impreflions of fern and capillary
hn.'c- €

¥ At Glaftonbury, near Connecticut river, bituminows Shale exifts, ‘con~
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one direction its structure is slaty, in the other, earthy ;
it usually adheres a little to the toogue and yields to the
nail, and is opake, meagre to the touch, and dull, except
from oasually imbedded mica, which sometimes imparts
a glimmering lustre : its specific gravity is about 2.6,

Shale has the usual characters of clays, by becoming
plastic in water ; it disintegrates on exposure to air. A
variety found at Menil-montant near Paris, enclosing the
menilite, yielded 66 per cent. of silex : it adheres strong-
ly to the tongue.

It is found in beds and strata in schist ; in alluvial de--
sosites; and resting upon, as well as interposed between,

eds of coal, which it invariably accompanies. It often
contains impressions of reeds and of ferns; and I am
informed by my friend L. W. Dillwyn, well known for
bis curious botanical researches, that he has never dis-
covered a single impression of fern in shale, perfect as
these impressions usually are, exhibiting its well known
appearance of fructification.

A variety of shale usually accomEanies coal, and is
sometimes intermixed with it, which, from its black co-
lour and bituminous quality, is termed black bituminous
shale. It occurs in every independent coal-formation.
Its structure is slaty : when subjected to the flame of a
candle, it blazes ; in the fire it crackles, emits a black -
smoke and bituminous odour, loses a considerable por-
tion of its weight, and is converted into a whitish or
reddish flaky asgh.

Another variety of Bituminous shale, of a brown co-
lour, is met with at Kimmeridge in Hampshire, which
from its giving out a bituminous odour wmn placed in
- the flame of a candle, or in the fire, is termed Kim-
meridge Coal. By exposure to a considerable heat, the

taining plain impreffions of fith, with their fcales, fins, and other

M.gve’;yapyarem—(bm_u ’ - Tt
Argillaceous Shale hus been to me from Wilkesbacre, in which

were of ferns, and of the bark, te-all appearance, of the Palm-

- mmzzheWaﬁleMnW,-mde

bivalve maitufcas, fuch as anomias and tercbratulas. In theft, the real

W:b&gmﬂwm&dam‘bumhnnﬁdumdhm
) Dot converted by petrifaction tv a ey conditien,
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"bituminous part is consumed, and it is reduced to a
grey earthy ash. '

FLINTY SLATE.* - INDURATED SLATE.
SILICEQUS SCHISTUS.

Of Indurated Slate, there are two or three varieties.
Common indurated Slate. This substance is of about
the same bardness as quartz, which commonly traverses

it in small white veins. Its cojour is very various; grey-

bluish grey, and red; its structure is somewhat slaty,
and it is translucent on the edges. o

A specimen analized by Weiglib yielded 75 per cent.
of silex, the remainder being lime, magnesia, and oxide
of iron.

It is chiefly found in beds in transition mountains,
‘and occurs ifi Saxony, the Hartz, in the Lead hills and
other places in the South of Scotland. At Saaska in
the Bannat, and in Greece, it occurs in large masses in
transition limestone.

- Lydian Stene, or Basanite, is of a black or greyish
black colour, and is always found massive, never with a
slaty structure ; it is often traversed by veins of quartz ;
it is opake, less hard than the foregoing variety, and its
fracture is flat conchoidal. .

It occurs in similar formations and repositories with
common indurated slate ; and is found near Prague and
Carlsbad in Bohemia ; near Freyberg in Saxony ; and
in the Moorfoot and Pentland Hills near Edinburgh. " It
was first brought from Liydia in Lesser Asia ; whence its
name. -

When polished, it is used to try gold and silver upon,

by a comparison of colour, and has thence obtained the
familiar name of the Touchstone. . -

Striped Jasper by some is considered as a variety of
agate or jasper, by others, of flinty slate ; it sometimes
shews a tendency to a slaty structure ; it occurs in bands
or stripes of various shades of yellow, green, purple, and

* Flinty Slate. ‘The Touch-ftone is occafionally found along the fhores
pear New-York, in rounded mafles; which, by the blackness of their
fmoothed furfaces, contraft well with the gold, filver and copper, which
are rulibed upon them. . .

T e S S Y T S

————
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red ; from which it has obtained the familiar name of
Ribbon Agate, or Ribbon Jasper.

It is found in considerable beds. It occurs in Sax-
ony, the Hartz, and in Sicily ; and forms whole hills in
Siberia.

WHETSLATE. ¥

It is found massive, with a slaty structure, and is most
commonly of a greenish grey colour, sometimes yellow-
ish or brownish grey; it is translucent on the edges,
yieldl: to the knife, and is somewhat unctuous to the-
touch. P
- It occurs in primitive mountains at Lauenstein in

Bayreuth, in Saxony, and near Freyberg in Bohemia ;
it was first brougbt to Europe from the Levant. When
cut and polished, it is used for sharpening knives and
otber instruments ; whence its name. '

® Wheslate. A fpecics of flaty whetftone is quarried in the north-east.
ern part of Pennfylvania, and has been brought to New-York, for the
e

of fharpening edged tools. It is of an olive-brown colour, of 2
x:?ﬁmh grain, and cafy to wark ; but its foftness grakes it wear,away
200




ALUMINE or ARGIL.

THis substance obtained the name of Alumine from
its forming the base of common Alum ; and that of Ar-
il, from the Latin, Argilla, Clay, on account of its
eing a constituent of Clays, though rarely in a greater
proportion than one-third or one-fourth ; nevertheless,
clays are termed argillaceous substances, and those rock
of which Argil forms a notable proportion, are terme
Argillaceous rocks ; one character of which is, that they
give out a peculiar odour when breathed on, that may
always be regarded as a mineralogical test of the pre-
_sence of Argi%, whence it has been termed the Argwla-
ceous odour ; but as it does not belong to pure Alumine,
it is considered to be owing to a combination of that-
substance with the oxide of iron, which generally enters
into the composition of argillaceous minerals. '

Alumine, when pure, is perfectly white, and is desti~
tute of taste and smell ; its specific gravity is 20: and i¢
is infusible, except by voltaic electricity. It bas already
been said, in treating of the Earths generally, that Alu-
mine is not a simple substance, and that Sir H. Davy
has ascertained it to be composed of oxygen united with
a base, Alumium, in the proportion of 46 of the former
to 54 of the latter; but though the results afford a strong.
Eresumption that Alumine is a metallic oxide, its base

as not been yet obtained in such a state as to make it &
fit object for investigation.

As the precise nature of its base is unknown, Alumine
is still ranked among the Earths. As an earth, it may
be said that it is never found pure. It euters largely
into the composition of many earthy minerals, and io
small quantity in some metalﬁferous ores. It is.an inv
5redient, in a large portion, of some of the must abun-

ant rocks, primitive, secondary and alluvial, and is
found in all soils. It is the most abundant of all the
Earths, exoept Silex.

3
L .
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It oceurs combined witb the fluoric and sulphuric acids;
and with the Alkalies, Potash and Soda.

Alumine is found in the greatest purity in corandum

-and its varieties. : :

CORUNDUM.

The varieties included under this term, viz. Corun-
dum, Oriental Roby, Saphire, and Emery, are the hard-
est substance in nature, except the Diamond, and the
most ponderous of stony substances ; their specific gravi-
ty varies from 3.66 to 4.08. The saphire is the heavi-
est. The lamellar structure is remarkably visible in the
common Corundum, which readi'y splits into rhomboids,
of which the angles are considered to be 86° 38 and
93° 22. All the varieties of Corundum belong exclu-
sively to primitive countries. . '

Common Corundum, probablg from its texture, has
received the name of imperfect Corundém ; and from its
harduoess, that of JAdamantine Spar. It is sometimes
nearly colourless, and somewbat translucent; but more
often has a greyish or greenish tint, occasionally reddish,
or brownish, with a metallic chatoyant lustre ; 1t is more
rarely ‘yellow and transparent, or black and opake.
" The ¢ommon form of its crystal is the hexahedral prism,
which rarely shews a tendency to flat triedral termina-
tions ; it occurs also in obtuse, and in acute, hexahe-
éral pyramids. It consists of about 90 per cent. of alu-
mine, 5 of silex; and some oxide of iron : in some va-
rieties of Corundum, the latter does not exceed one
per cent.

Adamantine spar is found in India, in a granite rock,
imbedded, after the maunner of felspar. It is often ac-
companied by the fibrolite, talc, garnet, zircon, and
magnetic iron. It is also found in China, nearly under
the same circumstances. It occurs every where from
China to Bengal ; in the kingdom of Ava, and on the
coast of Ma(l’nsbir: its gangue, in the Carnatic, is a
coarse-grained white marble. Ithas been found in Italy
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u micaceous schistus, and entering into the compesi-
tion of granite in North America.*

The yellow is found in Bengal ; the brown, with a
chatoyant lustre, on the coast of Malabar; the black in
China. . ' : ]

In the East Indies it is used for polishimg steel, and
cutting and polishing gems; but the lapidaries of Eu-~
rope prefer diamond-powder, on account of the greater
rapidity with which it works. ‘

The Oriental Ruby, or Oriental Amethyst, is usually
of a brilliant red colour ; sometimes nearly of a violet
eolour; occasionally eitber wholly, or partly, colour-
less and transparent ; often chatoyant, when it is termed
JAsteria, or Star-stone. , '

- 'Phe Saphire varies from the preceding variety prin-
eipally in respect of its colours, which are blue, yellow,
or yellowish green; when blue, it is properly the sas .
phire; when yellow, it is by lapidaries termedy the Ori-
ental Chrysolite, or Oriental Topaz ; when. yelowish
green, the Oriental Emerald. . :

The Oriental ruby and the saphire do not essentially
differ from common corundum in respect of analysis:.
A 'variety of the latter consisted so nearly of pure alu-
mine, that Klaproth found osly @:5 of silex and. 1. of
oxide of iron. The general forms of their crystals are
much the same as thuse of common corundum, but their
planes are usually more numerous. These gems are
said to have been found in ite, and in sienite, in
the kingdom of Pegu and the Island of Ceylon: but
they are more commonly met with in alluvial deposites,
andy in brooks in the neighbourbood of primitive moun-
tains. They have been thus found in the brook. Ex-

* Good judges affirm that Adamantine Spar has been found near Philas
delphia, in the neighbourhood of Baltimore, and-at Haddam, Conn. in
granite.. That of Chelnut-hill is, in.external apzammce, very much like
that of Bombay, but differs from it in being frec from pyrites, and in
being much more regularlﬂggured. Its colour isa light green, and its
hard%eﬁ fuch as to cat glafs very readily. Some fpecimens have the
luftre of glafs, while others are not fo bright. It is beddedg:mi:, or
rather forms an ingredient of that rock, affociated with ured
feldfpar, fmoky quartz; greenith mica, firiated cryftals of black fchoer], and.
fometimes fmall Ctovee( Med, Repos, Polu.3, po 301.),

~,
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in France ; near Meronitz and Billia in Bohemia ;
they bave also been found in the province of Forez in
France. '

The value of these gems in jewellery is well known.
It is said that those of a light blue colour, yay be divest-
ed of it bz heating them 1n a charcoal crucible, without
injuring their other properties, and that they are then

en sold as diamonds.

Emery, though it bears very little resemblance to the
preceding, is, from its bardness and analysis, consider-
ed to be a variety of Corundum. It usually occurs in
masses of a blackish or bluish grey colour, baving the

t rather of a fine grained rock, than of a simple
meral. - : .
"1t is found in the East Indies, enclosing whitish or
reddish talc, and small portions of magnetic won. That
of Jersey resembles magnetic iron in mass, enclosin
white Mica. That of Smyrna is also micaceous ; an
encloses magnetic iron and sulphuret of iron. 1o the
isle of Naxos, emery is found in rounded masses at the
foot of primitive mountains. It occurs in Italy and in
Spain : but that of Ochsenkopf, near Swartzenberg in
Saxony, seems to be the only variety which has been
seen in its mative place. It is disseminated in a bed of
hard steatite, of a yellowish grey or apple green colour,
smixed with common talc.

It is largely used for cutting and polishing by lapida-

ries, and by workers in glass, steel, &c. .

FIBROLITE,

The Fibrolite is white, or of a dirty grey colour: it
is fibrous, and harder than quartz. The fibres are rarely
s0 large as to Bresent any very determinate form; but
the Count de Bournon observed some in that of a right
prism with rhorbic bases, of which the angles are 100>
and 80°, The Fibrolite is infusible ; its specific gravity
is about 3.2; and it is composed of 68 of alumine and
3810f si}ex. 1 "

t is found accompanying crystals of corundum in the
Carnatic and in Chiga., 8o

,
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ROYTTENSTONE.

The Rottenstone is commonly considered as a variety
of Tripoli, from which it essentially differs in respect of*
composition. It is found at Bakewell in Derbyshire..
It is of a dirty reddish brown or nearly black colour,
yields to the nail, and is fetid when rubbed-or scraped :
it is composed. of 86 parts of alumine, 4 of silex, and 10
of carbon.

PINITE.*

The Pinite is found generally in six-sided
sometimes modified, of a-brown, blackish-brown or grey
colour : externally s crystals are ochreous, and usually

ive out an argillaceous smell when breathed.on. The
é’inite consits of about 74 of alumine, 29 of silex, and 7.
of oxide of iron. '

It was first discovered in granite, near Schneeberg in-
Saxony, in the mine called. Pini, whence its name: it
bas since been found in the Puy de Deme in Fran&e', in
a porphyritic felspar: it also oceurs at St. Michael’s
Mount, in Cornwall, in granite veins;. at. Ben Gloe-
and Blair-Gowrie in porphyry.

CYARITE,} OF SAPPARE.-. . ,
This mineral usually occurs in lamellar oblique prisms; -
of a bluish or pearl-grey. colour; having a pearly lustre :
it scratches glass when held in-one direction, but yields
to glass in another direction: it becomes electric by
friction.  Its specific gravity is about 3.5, and.it con-
sists of about 55:5 per.cent. of alumige, 43 of silex, and
0.5 of oxide of iren. . It is infusible. ] .
It is usually. found in primitive rocks ; and occurs’in
Scotland, at Bohan in gianﬂ'shire; near Banchory in.
® Pinitemit Hiddam, in cryftals which are fomptimey feveral s
'M’,ﬁmtedinmimnnch—-(mu.)[ ' ‘ ﬂshe‘h
+ Cyanite. Foundrin large hmelhrmlﬂ'et,uCha'erﬁeld,Mu..(Hﬁ
and varioyy other places, in Maryland, Pennfylvapiays Connecticut, and -

G 2
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Aberdeenshire : and in the Mainland, the largest of the
Shetland islands : it also oceurs in the Tyrol ; in Siberia ;
and near Liyons, in France, in granite, 8.

' DIASPORE.

The Diaspore is a rare mineral, having for its gangue
o ferruginous clay, but nothing is known of its geologi-

cal situation. It is composed of a mass of slightly cur--

vilinear lamine of a pearly lustre, which may be readily

separated from each other. By exposure to the heat of -

e candle, it crackles and flies off in minute fragments
with a brisk decrepitation : this is supposed to be owing
Ao the water it contains. The Diaspore scratches glass ;
# specific gravity is 3.43; and it cousists of 80 per
cent. of alumine, 0.3 of iron, and 17 of water. It is
oonjectured by some to be a variety of the Wavelite. -

STAUROLITE. %

The Staurolite is of a greyish or reddish brown co-
four, and occurs usually in rhomboidal or hexahedral
prisms, of which the terminal edges. are sometimes re-

Haiiy bas noticed seven varieties in the form
of its crystals, which commonly intersect each other at
sight angles ; and he considers the primitive to be a
wight rhomboidal prism of 129° 30 50° 30. The
Staurolite is sometimes opake, sometimes translucent,
with a vitreous lustre ;. of about the hasdness of quartz,
und infusible. Its specific gravity is about 3.30 ; and it

. %8 composed of 52.25 of alumine, 27 of silex, 18.5 of

oxide of iron, and 0.25.of oxide of manganese.

When of a reddish brown colour, and in the form of
&ur or six-sided prisms, it has sometimes, from its re-
eembling the garnet in eolour, been called the. Grenatite.

The Staurolite belongs to primitive countries. It has’

'wdummﬁmw:.&m.m&m&
found loofe on the ground upper country, w
nﬁfﬂwnw The cryfials croffed each oghier ob-
yso{ Burwwell.) This mineral was brought from Maine.e=(Gedon.)
= l'pum«;hnebeatmind.m Bowdainham. or its vicinity..

i
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been found in Brittany, near Quimper, in a micaceous
clay, considered to be the debris of a primitive rock : it
occurs also at St. Gothard, imbedded in micaceous
schistus ; and at St. Jago de Compostella in a primitive
rock, and is accompanied by the Cyanite.

. N\

AUTOMALITE.

The Automalite is by some considered to be a variety
of the Spinelle Ruby ; and as it contains a considerable
proportion of the oxide of zinc, it has obtained the name
of the Zincli{brom Spinelle ; sometimes it is called the
Gdhnite, in honour of Gahn, its discoverer. The spe-
cific gravity of the Automalite is 4.26—4.69 : it is there-
fore much heavier than the Spinelle Ruby, from which
it also differs in being wearly opake, and of a dark bluish-
green colour, as well as stentia{}y in respect of compo-
sition : it consists according to Vauquelin of 42 parts of
alumine, 4 of silex, 28 of oxide of zinc, 5 of oxide of
iron, and 17 of sulphur. Some mineralogists have con-
cluded that the Automalite is the Pleonaste loaded
with sulphuret of zinc ; which amounts to an acknow-
ledgment that it is essentially a very different substance ;.
and therefore it ought not to be considered, -any more
than the Pleonaste, as a variety of the Spinelle Ruby.

lltr is found only at Fablun in Sweden in a talcosed
rock.

' CHRYSOBERYLL.

This substance occurs in rounded pieces, massive,.
and crystallized ; it is of a green colour, sometimes .
with a yellowish or brownish.tinge, and occasionally
shows an opalescing bluish white light internally. The .
geueral form: of the crystals is prismatic ; the prisms are
terminated by a variable number of planes. It readily
becomes electric: by frietion ; is infusible, semi-transpa-
rent, and scratches quartz. Its.specific gravity is about
3.8. That of Brazil is composed of 71.5 per cent. of
alumine, 18 of silex, 6 of lime, and 1.5 of oxide of iron.

1t is sometimes. called the Oriental or Opddescens Chry~

selite.
*
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It is chiefly procured from Brazil, where it is found
accom?onying topazes ; and' bas been noticed in sand
from Ceylon, together with rubies and saphires : a few:
specimens have been brought from Nerbschinsk in Sibe-
na. Its geological situation is not known.

SOMMITE.

The Sommite usually occurs in grains, or in small re-
gular hexahedral prisms (the form of the primitive crys-
tal,) of which the lateral edges are sometimes replaced.
It is of a greyish or greenish-white colour, with a shining
vitreous lustre, and scratohes glass.. The Sommite con-
siderably resembles phosphate of lime, but may be dis-
tinguigked by its superior hardness; and by its not giving
a phosphorescent light when placed on a live coal. Its
specific gravity isabout 3c2; and- it is composed of 49 of
aﬁmine, 46 of silex, 2 of:lime, and- 1 of oxide of iron.

It has been found only in the caviies of the lava of
that part of Vesuvius called Mont Somma ; where it.is
accompanied by. mica aod idocrase..

MEIONITE..

This mineral; like the precedilf,. lias only been met
with among the substances ejected by Vesuvius, in the
cavities of white granular limestone. It usually occure
in four or eight-sided prisms, terminated by tetrahedral
yramids. Haily notices three varieties in the form of
its crystals, of which he considers the primitive to be a
right prism with square bases : its colour-is whitish, or
greyish white, with a shining vitreous lustre, and 1t is
translucent or transparent. s specific gravity is 3.1,

PREONASYE..

The Pleonaste is vemmonly considéred- to e a vari--
ety of the Spinelle Ruby ;- but it is less hard, and alittle
heavier, and differs from it greatly in colouz end in com~
position. Its specific gravity is-about 3.8 ; and it is com-
posed of 72:25iof alumine, . 5.48 of silex, 14.63 ¢f mag--
nesis, and 4.26 of prot-exide. of iron. . Its- general co--

4
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lours also differ from the Ruby : the Pleonaste appears
nearly black ; but when placed between the eye and the
light, it is translucent, and green or blue. Some bave
been brought from Ceylon of a sky-blue, others of a yel-
lowish colour. ,

The Pleonaste principally agrees with the Spinelle

Ruby, in being chiefly composed of alumine, and in ex-
ternal form ; both occur in the octohedron, which pas-
ses into the rbowboidal dodecahedron.
- The geological situation of the Pleonaste differs for
the most part from that of the Spinelle Ruby. The
Pleonaste is found, accompanied by tourmalines, &c. in
the rivers and alluvial country of Ceylon. It has often
been found in the cavities.of the lavas of Vesuvius, and
of Somma. [t is also met with in the volcanic rocks of
Bomma, both calcareous and granitic ; and in those of
Laach, near Andernach, on the banks of the Rhine.—~
Haiiy seems to be of oginion that the latter, which is
commonly termed the blue Spinelle, should be consider-
ed as a variety of the Haiiyne.

LAZCULITE.

This mineral is by Jameson called the Jzurite, and
is perfectly distinet from Lapis Lazuli, which is not
satisfactorily ascertained ever to bave been found in a
crystalline form ; whereas the Lazulite is often found in
quadrangular, though not very perfect, crystals of a blue
colour; it is rarely massive, and then in fine grains, or
in masses not exceeding the size of a hazel nut: it is
translucent on the edges, brittle, and nearly as hard as
quartz. It is composed of 66 per cent. of alumine, 10
of silex, 2 of lime, 18 of magnesia, and 2.5 of oxide of
iron. .

It occars in Vorau in Stiria, in a gangue of quartz, in
a vein passing through micaceous schistus ; but the most
l';eautiful specimens are found in the bishoprick of Sala~
burg. - :
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ANDALUSITE,

The Andslusite occurs in smalt masses of a reddish
or purplish colour, having a lamellar structure, with
natural joints parallel with the sides of a rectangular
prism ; it scratches quartz, and sometimes even the
Spinelle Ruby. Its specific gravity is 3.16; and it is
composed of 52 of alumine, 38 of silex, 8 of petash, and
2 of oxide of iron. , ’

This mineral is, on the one hand, considered by some
to be a variety of felspar, which s very fusible ; but
the Andalusite is infusible : on the other band, it is con-
sidered by others, probably from its hardness, as allied
to Corundum. -

The Andalusite belongs to primitive countries. It
occurs in a vein of felspar traversing granite in Forez in
France : also in granite in Castelle in Spain ; in Aber-
deenshire in Scotland; and in Dartmoor in Devonshire :
it has also been found in Douee Mountain, in the county
ge lV‘:’;::’klo'.v, and at Killiney in the county of Dublin, in

BLUE FELSPAR..

This mineral is by some considered to be a variety of
Felspar, from which it differs in respect of colour and of
composition ; also, it is less fusible and somewhat harder.
In most of these respects it likewise differs from the An-
dalusite, of which it hasalso been considered as a varie-
ty. It occurs massive ; its colour is pale blue or sky-
blue ; it has a lamellar structure, being divisable, though
with difficulty, into rectanf;ular prisms ; and it is not
quite so hard as quartz. Its specific gravity is 3.06 ;
and it is composed of 71 of alumine, 14 of silex, 3 of
magnesia, 3 of lime, 0.25 of potasb, 0.75 of oxide of
iron, and 5 of water: - :

Hitherto it has only been found at Krieglach inr Styria,
forming part of a rock, consisting likewise of quartz, and
mica, or talc. ) .

|
|
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WAVELLITE.

This mineral is most commenly to be observed in
small fibres, occasionally in six-sided prisms, divergin
from a common center; it is said also to have occurreg
in small octohedrons either perfect, or having the apices
replaced. The Wavellite, when fibrous, has a silky
lustre ; when crystallized, a vitreous lustre ; it is tran-
slucent : its colour is various; white, or greyish, green-
ish or bluish-white : it is harder than calcareous spar ;
its specific gravity is about 2.4 ; that from Barnstaple is
composed of 71.5 of alumine, 0.5 of oxide of iron, and
28 of acidulous water, which, as it corrodes glass, by
the application of heat is supposed to contain a slight
portion of fluoric acid : from its being chiefly composed
of water and argil, it is sometimes tecrmed the Hydrar-
gillite.—The Wavellite of Brazil contains about 4 per
cent. of silex. S

It was first discovered by Dr. Wavel .in small veins
and in cavities of a tender argillaceous schistus, near
Barnstaple in Devonshire ; it has been since found at
Steana Gwyn, in Cornwall : on a specimen in my pes-
session from the latter place, of which the gangue is

uartz, Wavellite is accompanied by small crystals of

ranium of a bright yellow colour : it has ,:J}s’o been
found near Cork in Ireland ; and has been brought from
Brazil by M. Mawe, in-the form of stalactites.

TOPAZ.

The Topaz is found only crystallized : its general
form is prisimatic, and it is variously and dissimilarly ter-
minated : the prism is usually striated longitudinally,
and modified. . gt is sometimes limpid, and nearly tran-
sparent, or of shades of yellow, green, lilac, and red,
and translucent. It mostly becomes electric by heat,
with polarity ; it exhibits a double refraction : its speci-
fic gravity is 3.5 ; the white Brazilian topaz consists of
50 per cent. of alumine, 20 of silex, and 19 of fluoric
u.uy = those of a yellow colour occasionally yield a small
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ion of oxide of iron. The topaz of Saxony con-
sists of mqre silex and alumine, and less fluoric acid.

The pale greenish and almost transparent topaz of
Siberia E:comzs electric by beinf heated, not by being
rubbed : the Saxon Topases, of 2 pale yellow colour,
become electric by frieton, not by heat ; but lose their
colour by being subjected to fire ; the deep yellow To-

es. of Brazil, become electric by heat, and-red b

ing placed in the fire. Haily now considers the pri-
mitive crystal of the Topaz to be a rectangular octohe-
dron of 82.° 2 and 122.° 42; but these admeasure-
ments are not corroborated by the reflecting goniome-
ter. The crystals in my possession exhibit 37 varieties
of form : many of them are from Cornwall

*  The Topaz is found almost exclusively in primitive

countries of the oldest formation; chiefly-in tin veins
traversing granite ; in which it is sometimes found im-
bedded.

It occurs in the tin veins of Schlackenwald in Bohe-
mia, and occasionally in those of Cornwall, accompany-
ing tin, fluate of lime, and mispickel. The Topazes of
Cornwall are mostly small, colourless, sometimes tran-
parent, sometimes opake and nearly milk white : they
occur in the mines in St. Agnes, and in veins in the gra-
nite of St. Michael’s mount, and are frequently accom-
panied by phospbate of lime and quartz. In the valley
of Danneberg 1n Saxony, the Topaz is imbedded in a

-rock together with quartz, black schorl, mica, and litho-
margs, forming an aggregate which has obtained the
name of the Igpaz Ifock. In the Uralian mountains,
Topazes are found in graphic granite : in Brazil, they
occur imbedded in an argillaceous earth, resulting, as it
is believed, from the decomposition of primitive rocks.

Pyrophysalite s considered to be a variety of the To-

az ; it is of a greenish white colour, and not quite so

ard as quartz ; l;_y heat it gives out a greenish phospho-
ric light. Itis found at Fablun in Sweden in round
masses, in a granile composed of white quarts, of fel-
spar, and silvery white mica ; from which these masses
are separated by talc of a greenish yellow colour : it is
cog(:lposed of about 54 alumine, 34 silex, and 10 fluoric
acid.
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PYCNITE, OR SCHORLACEOUS BERYL.

. The Pycnite is only found in six-sided prisms which
are deeply striated longitudinally, and are composed of
minute parallel prisms, to which the longitudinal striz
may be owing. It is usually of a dull yellowish or red-
dish white colour, and translucent ; it may be readil
broken across the prism : it scratches quartz : its speci-
fic gravity is 3.5 ; and it is composed, according to Vau-
quelin, of 60 per cent. of alumine, 30 of silex, 2 of lime,

6 of fluoric acid, and 1 water. :

It is found entering into the composition of a rock,
chiefly consisting of quartz and mica, at Altenberg in
Saxony : it is said also to have been met with in Bava-
ria. : .

SPINELLE RUBY.

The Spinelle Ruby is ususlly found crystallized, .
- either in the form of its primitive, the regular octobe-
dron, or its variety, an acute rhomboid, or having the
edges of the octobedron replaced ; and occasionally in
macles presenting alternate re-entering angles. It is.of
various shades of red, violet, or yellow; more rarely
black. It scratches quartz easily, but is net so hard as
oriental ruby, from which it is readily distinsuishe‘d both
by its colour and crystallization. It is infusible : its spe«
cific gravity is 3.7; and it consists of 84.47 alumine,
8.78 magnesia, 6.18 of chromic acid ; to the latterits
colour is supposed to be owing. )
~ Like the greater number o? the gems, the geological
- situation of the Spinelle Ruby is not accurately known.
It sometimes occurs with saphires and oriental rubies
in the sand of rivers: it is found in the sand of the rivers
of Ceylon. It has been met with in India in.a lamellar
carbanate of lime, enclosing red mica, sulpburet of iron,
and phosphated lime ; also in a substance greatly resen-
bling adularia. . o
he scarlet coloured is g:gtg termed the Spinells.
H

-Ruby ; the rose red,. the uby : the yellow, o
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orange red, the Rubicelle ; the violet coloured, the

The pleomste and automalite are usually considered
to be varieties of the Spinelle Ruby, but they differ
eszentially in respect of composition. :

SUBSULPHATE OF ALUMINE.

¥ Fhis mineral has been found in two places: it is said
to bave occurred in others.

It was first discovered in the neighbourhood of Halle
.in Saxony, in small masses, immediately under the soil,
:sccompaniéd by folisted gypsum and selenite. These
anasses are snow white, or yellowish white and opake,
adhere slightly to the tongue and yield to the nail ; they
are very meagre to the touch, light and infusible. By
the aid of a glass, they appear to consist of a multitude
of tnnspuem;“;rismwe crystals,

This mineral has b|y some mineralogists been con-
sidered as an artificia uction : a suspicion arisin,
from the proximity of the place at which it is discovere
%0 the .college of Halle. Jameson is of opinion that its
formisa nﬁient proof of its being-a natural production
and adds that there is no laboratory nearer to the spot
where it is found, than a quarter.of a league.

The Subsulphate of Alumine has been since discove-
red by M. Webster in small masses, of a snow white colour
and opake, lying upon the.chalk, and filling up a hollow
in it, at Newhaven in Sussex; it has very much the
same characters as that found at.Halle ; but is considered
.%o be purer. ) '

ALUM.®

Arom (of ‘La Tolfa) consists of 49 per cent. of
-sulphate of lumine, 7 of sulphate of potash, and 44 of
water; and is therefore improperly termed Sulphate

* Alum. ‘Nugive Alom has been found in various % in the United
Seates. It fometimes to follow the ion of pyrites, and
at others to he formed Occafionally uantities are gathered
,ﬁ‘%ﬁﬁemiuma’naymﬂm .
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of Alumine. It crystallizes artificially in the regular
octohedron. o

It seems scarcely decided whether Alum is or is not &
natural production, in so singular a manner is it enveloped
in the mineral substances wiich contain it, or from which
it is procured, pr produced. From several of these it is
procured merely by their exposure to the operation of
the atmosphere upon them ; thus far, therefore, it may
be esteemed a natural production ; and as it is largely
met with in certain vo{,canic countries, it has an equal

_ claim with many other substances to be considered as a
mineral. v .
" Alum is found in, or procured from, at least three
earthy substances of somewhat different external charac-
ters, which are described as alum earth, alum stone, and
alum slate.

Alum Earth is of a brownish black colour, occasienally
with a glimmering lustre, owing to the intermixture of
mica; its fracture is earthy, somewhat inclining to slaty 5
and it is light, soft, and friable. It occurs, frequently,
in beds of great magnitude, in alluvial land, and some~
times in the fletz-trap formation; and is met with in
Bohemia, Saxony, Austria, Naples, Hungary, and in the
Vivarais in France. :

Alum is procured by lixiviation from alum earth,
which seems to be considerably bituminous, and has a
strong resemblance to bituminized wood ; when left
exposed to a moist atmosphere, it becomes warm, and
at length takes fire : occasionally, it is used as fuel.,

Alum stone is greyish, or yellowish white, of various
shades: it occurs in considerable masses which are
translucent at the edges, somewhat hard and brittle ; it
adheres slightly to the tongue, and gives out an
argillaceous odour when breathed on.

t is met with only at La Tolfa, in the states of the
church, inTuscany, and in Upper Hungary : at La Tolfa
the alum-stone is found in large strata, and in large mas-
ses, among compact iron-shot argillaceous limestone,
and. is ‘mixed with lithomarga, fluor, and ealcareous
spar ; and penetrated by veins of quartz. In Hu AN
Pyrites, native sulpbur, and quartz, are ofteg found dis--
Ersed.thmgh it. "The pure Romag Alum is prepared

m.it. '
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Alum-slate is of a greyish, bluish, brownish, or iron-
black colour, and sometimes irridescent on the surface ;
its structure is slaty, and it is soft, brittle, and bhas a mea-
gre feel 5 by exposure to weather, it falls to pieces, and
15 covered by an efflorescence, often somewhat bitumi-
nous. By one analysis, it consists of alumine 44, sulphu-
ric acid 25, silex 24, potash 3, water-4. It is found in
vound masses, in beds and strata, more rarely in veins,
in the newer argillaceous schistus, and also in transition
mountains. It occurs in Saxony, Bohemia, Hungary,
France ; also in the valley of the lead bills in Scotland,
in the mountains near Moffat, and in the transition rocks
of the south of Scotland. At Whitby, in Yorkshire,
there are very extensive alum works; but the pature
of the earth or rock from which the Alum is procured,
or its geological situation, has not been accurately des-
Gﬁbﬂd. °
“Alnm can only be procured from alum-slate by burn-

it. :

Alum is rarely found massive ; that which is met with
s the island ofy Melo, most nearly approaches to this
character; if taken away, it shortly appears again,

whence it is supposed to be merely close aggregations -

of efflorescences. The mines of Melo are volcanic;
there are also other volcanic mines, as of Latera, near

Bolsens, in Ii:l({, also at SoHaterra : those - of Tolfa,
tl

sbuve-mentioned, are likewise by some couosidered to
bu voleanic, while others assert that the beds of La
Tolfa may be traced to the Apennines. Mines of Alum,
#u volcanie countries, are situated in whitish or reddish
friable lavas. _ : o
*  Alum is likewise found in the waters of a few springs,
&s of those of Stikkenitz in Bohemia, and of some in

Hungary. K -

CRYOLITE.

Of this rare-mineral, which has only been brought

- frony Greenland, the Geological history is not known.
R oceurs mussive, white, or greyish white, and occasion-
allly brown, from an admixturs of iron, and may bg frace
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tured into rectmgﬂar parallelopipeds : it is not so hard'
as fluor spar, and is translucent ; but by immersion in
water, it becomes transparent. The name of Cryolite
was given on account of its easy fusibility ; it fuses, and
becomes liquid before the blow pipe : and even in the
Bame of a candle. Its specific gravity is 2.94 ; am it-
consists of 21 of aluntine, 32 of soda, and 47 of Buoric.
_ acid and water. : *

et
LIME.

Liue has never been found ; when so prepared’
by the chemist, it is white, mc;'c‘l‘::ately hard, g?a hot’
acrid taste, and infusible except by voltaic electrity.

It is not a simple or elementary body ; but a com--
pound, consisting of oxygen united witi a base which.

esses the colour and’ [ustre of silver ; but which Six

. Davy Bas not hitherto been able to examine: be
considers it to be a metal, and has denominated it Cal~
cium. Berzelius estimates Lime to consist of about 28
per cent. of oxygen, and 72 per cent. of calcium,” .

Lime is obtained- artificially, by heating the various’
species of carbonates, till the carbonic acid is driven off ;
hence the lime-obtained for cements and agricultun‘
purposes. For nice chemical purposes, it is procured,
in a purer state, by subjecting-to a red bheat, for some
Mours, either the white Carrara statuary marble, er;
oyster shells ; the outer coat being first taken off. From,
the former, lime is obtained which is mixed only with
small portions of silex, and sometimes with an atom of*
iron ; thelime procured from the latter, contains only
a little phospbate of lime. These impurities asé-after-
wards got rid of, by chemical processes. . ' '

Lime enters into the. composition of a considérable
number of earthy or.stony minerals, but is not found in
any earthy compound- in the proportion of 50 per cent:
except when mineralized ‘by an acid ; thus combined,*
3t is found in so great.abundance, that some geologists
bave estimated that it enters into the composition of/
the crust of the globe, in‘the.proportion of one-sighth.
of the whole. . H2. s
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Edme, and its natural emnlh, generally speaking,
are of infinite importance asd wtility ; in whichq:upectg
dey are inferior to no other mimeral substances, bat
m the contrary, be estimated as superior to all.

ime is found mineralized by the carbonic, phospho-
«ic, Buoric, snlpbnrici;b:i;i:,. bornlcic, anglp a;;semc acids ;
forming carbonate, te, fleate, sulphate, nitrate,
Yorate, and arseniate of Lime ; these compounds, in
common with all other natural combinations of earths
with acids, are, by some mineralogists, termed Earthy

CARBONATE OF LINE.

The numerous minerals comprehended under the
term Carbonate of Lime, differ greatly in exterior cha-
eacters.  Scarcely more can be said of them in the
, than that they all readily yield to the knife, and
their specific gravity is below 3, Carbonate of
$9e occurs crystallized, fibrous, foliated, granular, com-
act, and earthy. When crystallized, it is termed
alés Spar, from the Latin, calx, lime; when
granular or compact, Limestone. ,

Calcareous Spar* is often extremely pure carbonate of
time, and is frequeatly very transparent, when it is strong-

‘:Mviqmty Wn&gwmgmm'h:l Ywﬁe’: : prolnblyunu i
in co. N. Y. it is imitive,
Primitive corbonate of lime forms 4 firatum reaching from s:;derhnd
Mgy e i gl il o g i g O
iy, in New- is buile,
@rem fonas of the quarries, or rather hmitk’of:hatopeamdgmu#
Sar conflitetion wehich ensbies it to be bent, making thereby elaftic marble.
Where is a flab.of it iv New-York, about 6 feet long by 3 broad, and be-
sovesn 2 aid 3 inches thick, which can be bent to a meafurable curve.—
.'mk&ienbukvmdwdfwntdudtemiddk.whiktbema-
.ut;lamm&&. ‘:; iml;ill:;l'wnte.rmdily; and wlltecx‘l’thisw?urfreezu,
ftiffens the y impairs, to a confiderab ts elafticicy.
Me Macble of Singling a0d of Well Farmas, in Wekchellor county, 1
ﬁap@dnm&MMﬁMﬁthhvaﬁ
<0

mwﬂﬂw&w&,mm affords a compact marble
it hmvm::ycd in architocture. It is white and granmt, and. frc-
geemtly: gives fire under the firoke of the hammen - In fome ,
i ot o Lot hey B afubier Gomnemly. o i the
{ an ufi y OF C]

el wtathon, Mdm.dthaqmmyawhtqﬁ&

The cxtenfive flrata of Lime-flone begioning in P
fa W&»Hughuu'hnegu.mch.ﬂ e e
Quancitica of excellent lime ; and amy be tanked aaof formasions.
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ly double reflractive. Its colours are very various, and it
is found crystallized in upwards of 300 varieties of form,
all originatiog from 2n o rhomboid of 105° 5" and’
74* 55 ; this rhomboidal may be readily obtained by
cleavage ; and the brilliant surfaces of the fragments
are well adapted to the use of the reflecting goniometer.
It is not often found -in the form of its primitive
crystal, which nevertheless has been met with in several
parts of England. It is extremely subject to that species
of crystallization which is known by the term macle, or,
according to Haiiy, hemitrope. Calcareous spar is not

Secandary Lim:stone is a calcareous carbonate of very great exteat in-the
Fredonian States. It occupies great fpace in the vallies extending from
north-cast to fouth-west from New-York to Alubama : and it conflitutes
vaft and wide extended layers on the north-weft of the great dividing
Ridges, from Canada to Louisiana. It is fometimes excavated in caverns
of great fize, as in the Hellcberg weft of Albany ; as at the fouth of the
Kaatskill near Efopus ; as in the valley of the Shenandoah, Virginia, and
above all near the green river, in Kentucky. Perhaps this latter is the
molt extenfive i koown world. R-is figured and defcribed in Med.

R?u. Vol. 17. 8. 393.
talactites abound in thefe fubterranean receflus, and are often cxceed-
ingly large and beautifal. ' :

'l“tev remains of marine animals, fuch as fhell-fith, or teftaccous mollus
cas, abound in thefe rocks, proving inconteftibly the former dominion of
falt water, over thefe extenfive regions before the ancient barriers gave
way and shrunk the ancient fea of the interior to the comparatively di.
minutive lakes. On the fubfidence of the falt water, the Jand to a great

estent, was laid bare, and the lakes gradually changed to Ireth wates. .

‘The facts and reafoning in favour of this opinion, too long for infertion
here, may be feen in my Memoir on thic Geology of North America,
lithed at New-York in 1818. o

Many beautifd marbles are found in our country. The quarrigs
of Benni; and its vicinity in, Vermont ; of Stockbridge and its
neighbour? in Maffachufetts; of Kingfbridge and its contiguity in
New York ; of Norriftown, and the adjacent region in Pennglvania s of
Fredericktown and the bordering region in Maryland ; and of Milford in
Connecticut ; are amoag thofe which - furnifh marble of various and
elegant qualities for the architect. .

The breccia of which the pillars of the Capital at Wathington, ate
now preparing, poffeffes a character @ worthy of the eye of the minera«
logitt, as of the connoiffeur. It is an aggregate of fmall calcareous water-

sworn ftones, of all hapes and colours, conglutinated by a calcareous ce. -

meng into a rock of perfe folidity. From thefe ve layers the ma~
terial is brokea up in auy fhape and fize that is required. 1t is as varigp
gated and elegant as any breccia that Ialy, Sicily, or any- other place

Some of thie Caleareous Carbonates; that abound in fhells, have been
werlsed into Luwendwlia Macbles,. The varisty of animal rlicky that
{medﬂmm,hvuﬁmrhbk,uinthafwnduowmk
Ratent, in Albapy Cosnty. But.few or none of them hithertor-discevered,



o ELEMEIPARY INVRODUCTION

50 hard as fluor : its specific gravity is 2.7 : it con~-
sists of 57 per oe'g:: of lime, andsﬁ of carbonic acid.
That of lceland,. which is considered to be the purest
form of carbonate of lime, is transparent, and double
refractive in a bigh.degree. It is familiarly termed Jce-
tand Spar, or Double r ing spar. Some varieties of
calcareous spar, especially these from Derbyshire, be- -
come phosphorescent when laid oa & hot.coal.

It occurs in veins in almost every kind of roek, from
the oldest, to the newest alluvial strata, and accom-
panies, or constitutes the gangue of a great variety of.
minerals; and sometimes it appears in strata, between
the beds of calcareous mountains. It is so generally
distributed, that it would be impossible to give a list of
its localities.. The rarest and most beautiful crystals
are found in the northern parts of England ; from which
were obtained a very considerable number of the vast
variety described by the Count de Bournon.

Stalactitic carbonated lime, the Calc sinfer of Jame-
son, is of various colours: the most common of which
is yellowish white. Stalactites are deposited [rom water.
Joaded with particles of carbonated lime, in the hollow
places and caverns of mountains : the water, finding. its
way into these caverns through crevices in the roof, be-
ocomes exposed .to the air; evaporation ensues, causing
particles of lime to precipitate. These stalactites are
sometimes solid, .baving a lamellar structure ;. but some-
fimes are of u fibrous texture, radiating from the centre
to the circumference, asmay be observed when they are

curious and intercfling as they are to the. Geologift, are capable of the
{plendid polith which fits them for the nice purpofes of building. In time,
it may be expected that fuch will be found. .

Fetid Lime flone abounds in the United States, T conftitutes very
extensive firata; The fall.v:f Niagara roll [::;r itt.l Madrepores, ortho-
cerites, anomias, oyfters and pectems, are uently found in ig, asisa
black flint or hornftone. i ] n’

1 have fpecimens of & coarfe chalk-from the neighbonrhood of St. Stee

Aens, on the Tombi River. Bivalve fhells and fea-orchins, of feveral
1i:s. are fecn in gheir Rages of converfion into lime-ftone, marle and

‘Calareous marle is formed from marine Mhells, in the bays and coves aa
the fouth-fide of Long ifland; and from freth-water mollufcas in the

Roles and. of Omangi j
Joles ‘”Enda nueqdw&m,ﬁmwhwm
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broken. * The precise mode of their formation doés not
seem to be understood ; some are extremely thin tubes,
which has caused the suspicion that, at least some of
those which are solid, are filled within; some increase
externally, and are covered by minute crystals, or are
terminated in a manner somewhat resembling a mush-
room. _

Stalactites are sometimes of prodigious dimensions,
and very numerous ; of which the grotto of Antiparos,
inthe Archipelago ; the Woodman’s Cave, in the Hartz ;
the Cavern of %astleton, and other caverns in Derby-
shire, and that of Auxelle in Frauce, are remarkable
instances..

Some caverns have been entirely filled with calcareous
Stalactite, so that it is occasionally obtained in large
masses ; in this state it is called Oriental Alabaster, and
is much used in statuary and in the formation of vases: it
was greatly employed by the ancients. That which was
brought from the mountains of Thebais, siluated in
Egypt, between the Nile and the Red Sea, from near
a village called Alabastron, was much prized : a nearly
collossal figure of an Egyptian idol, formed of this ala-
ll))aster, was in the museum (ci-devant- Napoleon) at

aris.

Stalactites are not always very pendulous; sometimes
they are of a botryoidal form. The flat or tabular por-
tions: formed on the floors of caverns, by deposition
from the water dropping from the roof, are called Sta- -
lagmites.

Fibrous Carbonate of lime, familiarly, from its cha-
toyant lustre, termed Satin Spar, is composed of fine
parallel fibres. It occurs near Alston-moor, in the north
of England, in strata from one to four inches thick, ac-
companied by veins of ryrites, in a brown schist. 1t
is susceptible of a fine polish, and is employed in iulay-
ing, and in the manufacture of necklaces in imitation of
peurl. Fibrous carbonate of lime is also found at Ber-
gere in France.

Schiefer Spar, the Slate spar of Jameson, occurs mas-
sive, having a straight, or undufated foliated structure ;
i:‘i: white, with a remarkably pearly lustre, and trans-
Aucent,
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It is considered to belong to primitive countries. k
is generally found in chlorite, with' sulphutre of gine
amrof lead. It occurs im the Vosges, near St. Marie
aux Mines; at Bermsgriin, near Schwartzenbergin Sax+
ony ; at Kongsberg in Norway, &c. It was also found
in a tin vein traversing argillaceous schistus in Polgooth
mine in Cornwall, accompanied by tin and chlorite ;
sometimes it passed ioto lamellar and nearly transparent
carbonate of lime.

Aphrite. This mineral is only found in a friable state,
and consiéts of white seales of a shining pearly lustre;
and very soft to the touch. It is termed by Werner,
Scbaumerde (Earth-foam) and is by bim considered to
be nearly allied to Schiefler spar : it is usually found in
calcareous rocks.

It occurs at Gera in Misnia, and more abundantly at
Eisleben in Thuringia, in mountains consisting of strati«
form limestone.

Agaric Mineral is of a white colour, or yellowish or
greyish white ; and is soft, very tender, opake, and is
so light as to float for a short time on water. It is con~
sidered to be nearly pure carbonate of lime. It is found
in the beds and crevices of calcareous rocks in Switzer-
land, where it is employed to whiten houses, It is also
found near Ratisbon; likewise at Sunderland in the
county of Durham. i

Granular Limestone is massive, and composed of small
grains which are of a lamellar texture and brilliant lustre ;
but as these grains intersect each other in every direc-
tion, the lustre of the mass is only glimmering. It is of
various colours; the whitest and most esteemed, from its-
resemblance to sugar, has been termed by the French
mineralogists, chaux carbonatée saccharoide; but it
has more generally, from its important uses in the arts,
obtained the name of Statuary Marble. Granular lime- -
stone is also called Primittve Limestone ; the largest
grained is generally esteemed to be of the oldest for--
mation. Its colour varies from white, through various:
shades of yellow, green, grey, blue, red, almost to
black ; and it is sometimes clouded, spotted, or veined ::
it is translucent at the edges, and is very brittle. It ne-
ver encloses the remaios of organized bodies, but fre
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muently contains certain other substances dispersed
rough its masses ; as quartz, garnets, mica, hornblende,
talc, actinolite, asbestus, sulphuret of zinc and of lead,
magnetic iron, &c. ) -
ranular limestorie is found in many, if not most pri-
mitive countries ; it sometimes forms entire mountains,
but more often occurs in beds. It is considered to be
of contemporaneous formation with gneiss, porphyry,
argillaceous and micaceous schistus, with which it fre-
quently alternates. In the Alps, and especially the Py~
renees, examples of this are of frequent occurrence.
In the Peak, on the south of Baguere, in the Pyrenees,
vertical beds of granular limestone alternate with beds

of %mnite. :

'be most celebrated statuary marble was found in the
island of Paros, thence termed Parian marble ; the
marbles of Naxos and Tenos, were also called by the
same name, being both almost equally valuable for the
purposes of the statuary ; the quarries of those islands
are said to be quite exhausted. Parian marble is white,
large grained, and considerably translucent ; it was call-
" ed by the ancients Lichnites. "The celebrated statues of

the {’enng de Medicis, of the Venus Capitolini, of °
the Pallas de Velletri, and many others, are of this
marble. The statutary marble called by the ancients
Marmor Pentilicus, was taken from qquarries on a moun-
tain called Pentelicus, near Athens : it is traversed by
greenish or greyish veins, which are commonly micage-
ous. Of this marble, the head of Alexander, the Indian.
Bacchus, the statue of Esculapius, the bead of Hippo-
crates, Sc. were made. The marble of Carrara or of
Luns, is of a much finer grain, and closer texture, than
the foregoing ; and is now usually employed by statua-
ries: the quarries of this marble are on the eastern coast
of the gulph of Genoa. Among many other celebrated
statues made of this marble, are the Antinous of the
Capitol ; a colossal bust of Jupiter, &c.: and Dolomien
is of epinion that the Apollo Belvidere is of Carrara
marble, but the marble-merchants of Rome consider it
to be of an ancient Greek marble, differing from any
now known. Dr. Clarke remarks, that the mar-
ble is milk white, and lesa ¢ line than the Parian;
that the Pesian is whiter and less crystalized thao the -

-
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Naxian ; and further, that while the works executed iy
the Parian marble retain, with all the delicate softness
of wax, the mild lustre of their original polish, those
which were finished in the Pentelican marble bave been
decomposed ; and sometimes exhibit a surface as earthy
and as rude as common limestone, owing to the veins
of extraneous substances which intersect the Pentelic

uarries. Statuary marble was anciently brought also
?rom many other places besides those abovementioned :
it is now found in Saxony, Bobemia, Norway, Sweden,
England, France, &c.

Of marbles, there is an almost endless variety. Those
most esteemed for ornamental purposes, as for chim-
ney pieces, &c. are brought from Spain, and the Pyre-
nees, and from Italy. The environs of Verona are
quarried in every direction. Many marbles consist al-
most entirely of shells ; it is to be regretted that no pre-
cise accouot is to be found of the many beautiful varie-
ties abounding in almost every country. Those of our
own country are scarcely noticed beyond the limits of
the districts in which they occur, although many varie-
ties are admirably adapted to ornamental purposes. =

In Derbyshire there are two quarries of marble of 2
deep uniform black colour and without shells; one of
them is situated at Hadden, the otherat Ashford, and
both are near Bakewell ; the former belongs to the duke
of Rutland, the latter to the duke of Devonshire ; both
the marbles are largely employed for the purposes of
chimney pieces and ornaments, of which the manufac-
tory is carried on by Brown & Co. at Derby ; who bave
fixed up in their ware-rooms a large slab to be used as a
looking-glass ; of so high a polish.are those marbles sus-
ceptible.

ear the Peak in Derbyshire, a marble is quarried,
which consists almost entirely of fossil shells, chiefly of
entrochi ; this marble is used for chimney pieces.

At Wetton, near Asbbourn, in the sanre county, &
beautiful variety of marble is quarried, which is of a
greyish black colour, and contains a vast number of very
minute.shells of a whitish-colour, giving 1o the mass very
much the appearance of porphyry. - This is used for the.
same purposes as the black marbles above mentioned.
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Near Keundall in Westmoreland some varieties of
black and grey marbles are quarried ; which have some
resemblance to some of the Derbyshire marbles, and
are employed for the same purposes.

At 'ﬁabbicombe in Torbay, in Devonshire, is quar-
ried one of the most ’beautifu{marbles in existence 3 its
colours vary from a light brown to a deep red, which
are finely variegated.  This marble is extensively ma<
nufactured into chimney pieces in the west of England 3
‘an attempt was lately made to introduce this beautiful
‘marble in London ; but the marble not being foreign,
it failed of success. :

_In Durham, Buckinghamshire, and other counties of
England, other marbles of less note are quarried.

At Kilkenny in Ireland, a marble is found of a fine
‘black, enclosing shells of a whitish colour, which, when
‘the marble is cut and polished, exhibit segments of cir-
‘les. This marble is much-used for chimney pieces and

- ‘ornaments. o : ,
" Two or three variefies of marble commonly found in
“mineralogical collections, deserve a slight notice, though
somewhat out of place. - - '

The Perd Antique consists of carbonate of lime im-

- bedded in green serpentine : its geological situation is
not known. . - . o

For Ruin mardle, see Index. -~ - =
"" Phe Lamachelli marble exhibits beautiful irridescent
coldurs, which are sometinies prisofatic internally, but
more commonly” of various shades’-of red ér orange,
whence it has also obtained the name ' of. Fire marble.—
‘1t is found in veins at Bleyberg in Carintliia. ‘Its co-
lours are attributed to the'shells of'd variety of ndutilus,

The Cottam marble, found hear Bristol, which exhi-
bits 'when cut and polished, the appearance df a land-
scape, consists of carhonate of lime mixed with-a large
'progburtion of argillsceous matter. . R

Commeon, or mloact,'ﬂmestone is Hy great degiee
-allied to marbe ;- it is fine grained, sofid, and generally
susceptible of a’pdlish, which, as well asits colour; s
duller than that of marble. Its fracture is eaithy, or
flat conchoidal ; more rarely splintery. ' Hs colours are

“various; yellowish-white, gliey, brown, reddish, er blu-
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ish, of different shades. Two or more of these colours
often occur in veins, zones, bands, &c. : it frequently
exhibits appearances of arborizations. It is translucent
on the edges, bard, and brittle. Its sgeciﬁo vity is
2.6. Compact limestone usually contains small and va-
riable proportions of silex, alumine, of the oxides of
iron and manganese, and sometimes of inflammable
ml“el‘. N
Some varieties of compact limestone, and of marble,
froperly 80 called, or granular limestone, are not often
. Jound enclosing organic remains; these are therefore
considered to be of early formation. © Werner considers
marble as a transition rock, compact limestone, as o
floetz rock ; their age is characterized by the fossils they
contain : the older contain ammonites, belemnites, gry-
phites, &c.; the newer, abundance of such marine shells
a9 are now found in the sea, and the remains of fish.—
Both these rocks are fo;;ngo in th::lk beds pafxl':nel with
y other, though rarely horizontal ;  more frequently
::p.;y vertical. They are found together,-fo;?mins,):
chain of stratified mountains, in the nees, above
30,000 feet in height. The summits of these mountains -
are rarely pointed, being mostly flat and of considerahle
breadth, with very steep sides, to a prodigious height.
These appearances are remarkable an the edge of the
- Alpige, and in the centre of the Pyrenean cham,. espe-
cially, near Grenohle. Compact or granular Jimestone,
encloses beds or. masses of red oxide of iron, .of sylphu-
ret of memuzggulphuret and molybdate of lead, manga- .
Jese, oxide sulphuret of zinc, &c. These metals
are also found in veins passing th these rocks, to-
, r with lameBar carbonate of lime, iron pyrites,
.malachite copper, 8. .Garnets and steatite are occa-
siopally, though rarely, found disseminated in these
rocks. Brongniart mentions having seen flint imbedded
m compact imestone, near Bakewell in Derbyshire.
The uses of compact limestone: for building, paving,
8c. aud when deprived of its carbonic acid, for cements
and the purposes of agriculture, are well known.
The houses of Paris are built of a large grained and
soft ealcareous stone, which is inoag:blp of polish, and
is of a dingy white, grey, or yellowish white colour. It
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is found in immense horizontal beds, forming the plains
south of Paris, Tt is a very impure limestone, and fur«
nishes, when calcined, a very bad lime. The use to
which it is put, has occasioned its receiving the familiar
name of Pierre @ bétir. ' Haily describes it under that of
Chaux carbonatée grossiére. [ts geological situation is
between chalk and gypsum ; it is above the chalk, from
which it is separated only by a bluish plastic clay, as
may be seen at Meudon.  This variety 1s said to be al-
most peculiar to France. :

Sunnestone, or Stinkstone, so called from the stron
fetid odour given out when scraped or ruhbed, is fou
massive and compact, and of various shades of grey,
brown, and black. By calcination it becomes white,-
and burns into quick lime. The offensive odour which
it gives out when scraped, is considered to bé owing to
its ncluding sulphuretted bydrogen : it is commonly at- ..
tributed tltﬁniturhen, which does not seem to enter into
the composition of Swinestone. : .

The harder and more compact varieties, which receive
a good polish, aré used in ornamental architecture.

t is said to occur forming whole mountains; it {s
more commonly found alternating with strata of gypsum,
or of compact limestone. It occurs in Germany, France,
and most other countries : in Shropshire and Northum-
berland in our own : the Cliffs on each side the Avon
a:" Clifton near Bristol are in part or wholly composed
of 1it. .

Bituminous Limestone is brown or black, which co-
lours are supposed to be owing to the bitumen it con-
tains : its structure is sometimes lamellar ; sometimes
compact, when it receives a good polish ; when rubbed
or heated it gives out an unpleasant bituminous odour }
by the continuation of heat, it loses both colour and
odour, ‘and burns into quick lime.

It belongs to secondary countries, and is sometimes
found in coal formations, as in Galway in Ireland, where .
it is employed as a combustible. In Dalmatia it is so
bituminous that it may be cut like soap, and is employed
in the construction of houses ; when fimished, they set
fire to the walls; the bitumen burns out, and the stone

.
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becomes white ; the roof is then put on, and the house
afterwards con&poleeted.

Oolite, or -stone, s0 denominated from the re-
semblance between the little round masses of which it is
composed, and the roe of a fish, is always found mas-
sive, and in beds, whose geological situation is between
sandstone, common limestone, and gypsum. The glo-
bular particles are sometimes composed of concentric
lamelle, and usually adhere by means of a calcareous
cement. The Roe-stone is very soft when first quar-
vied, but hardens by exposure to the air. Its colour is
whitish, yellowish white, or ash grey, depending, as it is
believed, on the quantity and quality of the argillaceous
matter with which it is usually combined. It is a very
;impm-e carbonate of lime, and will not burn into quick-

me. . -
‘The houses of Bath are for the most part built of this
mineral. The Ketton-stone, and, by some, the Port-
land-stone, is considered to be a variety of Roe-stone.
It is also found in Sweden; Switzerlzad, abundantly i

“Thuringia in Saxony, and near Alengon in France.

It is sometimes used as a marl for agricultural purpo-
ses. It was heretofore supposed actually to consist of
the roes of fishes, petrified : the cause of its singular for-
mation is not understood. Daubenton, Saussure, Spal-
lanzani, and others, suppose it to have originated in
small grains of carbonated lime, which received addi-
tional coatings by the movement of the waters which
contained it.

Pea-stone, or Pisolite, differs from the roe-stone both
in colour and structure ; it is generally white, and is
composed of round or spheroidal masses, from the size
of a pea to that of a hazel nut, imbedded in a calca-
reous cernent: these masses always consist of concentric
lamellz, in the midst of which is uniformly found a grain

_of sand. Tt is less abundant than the Roe-stone.

The waters of Carlsbad in Bobemia issue from the -
beds of the Pea stone, which is found in the waters of the
brooks that supply the baths of St. Philip in Tuscany,
which suffer a whirling motion in their course. It also
occurs in Hungary, and at Perschegsberg in Silesia.,
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Madyeporite is found in large, detached, roundish
masses, of 8 greg'ish brown, or greyish black colour,
and opake ; which are composed of cylindrical, prisma~
tic, parallel, or diverging concretions. Its name was gi-
ven from its structure and alprearance. It consists of
93 per cent. of carbonate of lime, together with small
portions of carbonate of magnesia and of iron, carbon,
and siliceous sand. ‘

* It occurs in detached massés in the valley of Rusbach
in Saltzburgh. Some naturalists have supposed it to be
a real petnifaction, which has been doubted by others,
who are of opinion that its internal structure does not
warrant the conclusion. ,

Chalk is usually white, occasionally greyish or yellow-
ish white ; it bas an earthy fracture, is meagre to the
touch, and adheres to the tongue ; it i soft, light, and -
always occurs massive. The purest consists of carbo-
nate of lime and water, but it more often contains va-
riable portions of alumine or silex. .

It is one of the newer secondary rocks, and wherever .
found is alway the prevailing substance, forming hills of
three or four bundred feet in elevation, which are re-
markable for the smooth regularity of their outline.
Chalk is far less abundant in nature than compact lime-
stone. The countries in which it is princigally found,
‘are Poland, France and England ; most abundantly in
the latter, formning long continuous bills, in the direction
nearly of east and west, and separated by ranges of sand-
stone, and low tracts of gravel and clay. :

Of Chalk there are two formations, the upper and the
lower; the latter is without flints ; the former, whatever
may be its elevation, is characterized by containing pa-
rallel and horizontal layers of flints.. Chalk, likewise,
contains abundance of the remains of marine organic
bodies, and of amphibious and land animals.

The uses of Chalk are numerous : when compact it is
used for building ; it furnishes lime for cements and ma-
nure ; it is employed in the polishing of metals and of
glass; by mechanics, as & marking material, and as
moulds to cast metalsin ; by chemists and starch-makers,
te dry precipitates on, for which it is peculiarly. guali-
fied by the facility with wlbizcb it absorbs water. It is

* o e%e e o0
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the white of distemper painting, and, when washed and
purified, forms the substance termed whiting.

Ma:l. Of this substance tliere are many varieties :
some of them effervesce strongly - with acids, and are
employed as manures : they vary much in respect of co-
lour, and are greyish or yellowish, bluish or reddish.
Marl, in the general, is massive, but falls to pieces by
exposure to the air, when it becomes plastic in water.

alcareous marl, of an earthy texture, occurs in beds
in secondary limestone, and often contains shells; it is
found in most calcareous countries ; occasionally in coal
formations. It is sometimes found of a slaty structure
and bituminous, when it is termed Bituminous Marl
Slate, or Marlite ; which occurs in beds with the oldest
fletz limestone, intermixed with the ores of copper : in
Thuringia extensive works are employed in the smelting
of the copper it contains. It is remarkable that a large
numbér of fish of the same species, are also contained
in this tlbstance in regular layers ; the bodies of which
are carbonized, or are converted into coal, and some-
times their scales are plated with copper ore ; but every
fish is in a contorted position, as though it had undergone
violent death by a sudden irruption or deposition of
sulphureous and metallic matter : accompanying the fish,
are found petrified plants, which appear to belong to the
genus, fucus.

Tufa is the most impure, the most irregular, and the
most porous of all the varieties or earbonate of lime. It

is light, cellular, and often incrusts other substances. .

The various articles which, being placed in certain
springs, or waters, in Derbyshire, be

an earthy substance, and which thereby acquire the ex-
ternal appearance of petrifactions, are in fact, only in-
crusted by a kind of Tufa. It is sometimes sufficiently

massive to be employed as a building stone.

- It generally occuss in alluvial land, and is found both
in Essex and in Derbyshire. '

-

ARRAGONITE. -

The Arragonite, so called from its having been first

come covered by

\

discovered at Arragon in Spaip, is commonly found in
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six-sided crystals of a greyish, or greenish white, and of
various shades of brown ; sometimes of a brownish red
colour. The crystals, however, are not perfect prisms ;
down the centre of each lateral plane, there generally
runs a seam, which is considered to be owingto the pe-
culiar construction of the crystal. The Count de Bour-
non considers this substance as a hard carbonate of lime;
it readily scratches the common carbonate, and some- -
times glass; and he conceives that the six-sided prism
of the Arragonite is derived from the rhomboid, which
he imagines to be the common l:rimitive crystal, of
Arragonite and the carbonate of lime ; but he shows -
that the six-sided prisms of these substances cannot-be
derived in the same manner from the rhomboid, because
they cannot be cleaved in the same directions.  Haiiy,
on the contrary, considers the primitive form of the crys-
tal to be a rectangular octohedron. - The Arragonite is
sometimes seen in crystals, which appear to be elon-
gated octohedrous, crossing each other at right angles.

Like the common carbonate of lime, the arragonite

ossesses a double refraction; but differs from it, in be-

ing somewhat heavier, of an imperfect lamellar struc-
ture, and considerably harder. ,

These circumstances are sufficient to render the iden-
tity of Arragonite and common carbonate of lime doubt-
fuly; nevertheless Vauquelin, Klaproth, Chenevix, &c.
have not discovered any difference in their component
elements ; but Stromeyer by three analyses discovered
from 2 to 3 per cent. of strentain involved in its com-
position. o

In Arragon, in Spain, it occurs disseminated in a fer-
ruginous clay, accompanied by sulphate of lime: at
Leogang, in Salzburg, in an argillaceous or a quartoze
rock, accompanied by calcareous spar, yellow copper,
and arsenical pyrites. It has also: been found in the ca|
vities of basalt near Glasgow. The greenish varieties
are brought from Marienberg in Saxony, and Sterziag
in the Tyrol. It is also met with at Bastan and Cau-
penne, in the lower Pyrenees. ‘

The Arragonite is alse found acicular ; either in slen-
der diverging, or in parallel fibres. - It occurs in radiated
masses, terminated by crystals, in the fissures of a com- .
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t basalt, at Vertaison, in the department of Allier,
n France.

The substance termed Flos Ferri, because it was
originally found in mines of spathose iron, is now consi-
dered to be a variety of Arragonite ; though for what
reason it is difficult to say, as it has never been analyzed.
It is usually of a snow white, and either in;small branches
which are strait, or bending in various directions, having
commealy an external silky lustre, arising probably from
the crystalline terminations of the minute fibres of which
it is composed ; these fibres radiate from the centre,
presenting, when the substance is broken, a brilliant
gilky lustre.

’lzhe finest specimens are brought from the mines of
Eisen-erts in Stiria : it occurs also at Schemnitz, at St.
Marie aux Mines, and in the mines of Baygorri and

. Vicdessos in the Pyrenees. Small, but beautiful spe-
cimens bave also been brought from Dufton in West-
moreland. .

BITTERSPAR.

Bitterspar is usuall{ found in crystals in the form of
its primitive crystal, the rhomboid, which is so nearly
allied to that of the carbonate of lime, that it was con-
sidered to be the same, until Dr. Wollaston discovered
the differenck by means of the reflecting goniometer.
Its angles are 108° 15" and 73° 45". The colour of this
mineral is yellow, with a somewhat pearly lustre ; and it
is harder than carbonate of lime, is semi-transparent,
and very brittle. That from the Tyrol consists of 62
carbonate of lime, 45 carbonate of magnesia, and 3 of
oxide of iron and of manganese.

It is commonly imbedded in chlerite, steatite, or ser-
pentine ; and is found in the mountaias of the Tyrol
and of Salzburg ; in that of Taberg in Sweden, and on
the borders of Lioch Lomond in Scotland.

A variety found in compressed hexahedroms, or in
small masees of a light green colour, by Dr. Thompson,
at Miemo in Tugcany, thence called the Miemste, occurs
in the cavities of alasbaster. It consists of the same
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eléments as the former variety, io about the ssme-pro-
portions. : '
A variety in the form of somewhat oblique tetrahedral
&risms, was found at Gluckbrunn in the territory of Go-
a. ‘The proportions of the component elements dif-
fer from those of the preceding vareties.

BROWN SPAR. PEARL SPAR.

The Brown Spar is of various shades of grey, brown;
sometimes reddish brown. It occurs crystallized in va-
rieties of the rhomboid, which, as its primitive crystal,
differs somewhat from that of the carbonate of lime or
the bitterspar, as was diécovered by Dr. Wollaston by
means of the reflecting goniometer. Its angles are 107°
and 73°. The fracture of massive Brown Spar is curved-
foliated ; rarely perfectly lamellar : it is translucent on
the edges : it contains a very variable proportion of iron,
Some varieties greatly resemble spathose iron. -

It is commonly found in veins, accompanied - by

artz, carbonate and fluate of lime, lead, zinc, iron,
silver, &c. It occursin the Pyrenees, Saxony, France, -
Sweden, &c. At Ormes-head in Caernarvonshire, it
occurs in veins. with copper and manganese, and very
abundantly in mass. :
" Pearl Spar is white, greyish-or yellowish white, and
occurs in rhomboids usually with curvilinear faces;
sometimes of a pearly lustre which is remarkably bril-
liant, from which it obtained its name : it occurs in near-
ly the same places and under the same circumstances,
as-Brown Spar ; and is abundant in some of the mines
of the north of England. That of Sweden, consists of
29.97 of lime, 21.14 of magnesia, 44.6 of carbenic acid,
3.4 of iron; and 1.5 of manganese. '

DOLO)!.ITE.

The Dolomite mostly occurs massive, but is some«
times of a slaty texture ; it consists ef fine grains, which
are lamellar} the mass is generally white, occasionally
with a tinge of yellow or grey ; it is soft, yields to the
nail, is translucent oun the edges, aad when struck, moste
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?emits 8 phosphorescent li&ht, which is visible in the

ark. It greatly resembles pnmitive limestone, but is

much softer. That of the Apennines coasists of 59 car-

bonate of lime and 40 carbonate of magnesia ; that of

St. Gotbard contains some oxide of iron and of man-
ese.

It occurs only in primitive mountains, in veins or beds,
accompanied by iron, zinc, orpiment, yellow copper,
mica, &c. To the intermixture of this latter substance
in, Dolomite, its occasional slaty texture is owing. Itis
found at Mont St. Gotbard in the Alps ; and at Simplon
in the valley of Kanter; and in large veins traversing
grauite near Varallo, in the valley of Sesia : it also oc-
eurs in Siberia. :

MAGNESIAN LIMESTONE*

The Magnesisa limestone differs from common lime-
stone in its external charucters, in baving generally o

nular, sandy structure, a glimmering or glistening
ustre, and in being of s yellowish colour. It consists
of about 30 of lime, 21 of magunesia, 47 of carbonic acid,
1 of clay and oxide of iron. ‘

It occurs iii sirata at Bredon hill near Derby ; at
Matlock in the same county. A great range of hills ex~
tending from Nottingham to Sunderland, overlaying the
coal, are entirely composed of it ; it forms beds in the
Meadip hills m Somersetshire ; it occurs at Ballyshan-

. non in Ireland, and at Houth, near Dublin. The Mia-
ster and city walls of York are built of magnesian lime-
stone ; sometimes, though rarely, it contains shells, &c.

- The lime obtained from it is greatly esteemed for ce-
meT.s, being less subject to decay, owing to its absorb-
ing less carbonic acid from the atmosphere than the lime
of common limestone. But for agricultural purposes it
ig less esteemed ; when laid on particular soils it tends
rather to injure than to improve vegetation ; which is
wholly destroyed when the quantity is large : this effect

. ® Moagnefian Minerals are frequept in and around Naw-York. There
is reafon to doubt the lﬂ%rtionq‘tmt magnefia renders the foil barren,
‘Was this the fact, New York ifland, Staten ifland: and Hoboken eught to
fel the m‘“’?&twflt; which docs not appear to be the cafe.

- <
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is owing to the magnesia it contains.  An immense
tract of chalk in France is wholly divested of vegeta-
tion, owing to its containing about 11 per cent. of mag-
nesia.

LIAS. CALP. ARGILLO-FERRUGINOUS LIMESTONE.

Argl'llo-ferruoﬁinoﬁs Limestone is found massive in '
beds, orin globular and spheroidal masses, traverses by
veins of calcareous spar. It is tougher than common
Limestone, and is of a bluish black, (blue Lias) or grey-
ish blue colour (white Lias) ; it has an argillaceous odour
when breathed on, and when burnt is of a buff colour.
Calp is composed of 68 per cent. of carbonate of lime,
18 of silex, 7.5 of alumine, 2 of oxide of iron, 3 of car-
bon and bitumen, and § of water.

It is quarried at Leixlip near Dublin, (Calp of Kir-
wan) and occurs in beds at Aberthaw in Glamorgan-
shire, whence it has obtained the familiar name of Eeﬁ
thaw Limestone. The name of Lias, which originall
was provincial, has of late ‘been ‘much adopted by ml
uemﬁ)gisls. The blue and white varieties alternate
with each other, generally, in thin beds. The Lias en-
closes ammonites ,and great variety of sea shells; and is
remarkable for containing the remains -of crocodiles at
Lyme in Dorsetshire. Its geological situation is under
the Oolite, near Bath, and "above the red” marl, as in
some parts of Somersetshire. ‘It occurs in spheroidal
toasses in the blue cla{vof the Isle of Sheppey, and of
Highgate Hill, &c. When burnt, if fofms'a cement,
which has the property of setting very strongly under
water, and for this reason was used in constructing the
Edystone Lighthouse. : o .

ias has of late been employed in a manner which
merits notice, as being a branch of the curious and ini-
portant art of multiplying copies of drawings or of;’gen-
manship. A drawing is madpe on prepared paper with a

uliar ink. A slab of Lias, p'er%; an inch thick, Is
then hea‘tle:!l;r;he drawing is placeTtlxipan' ity and‘l;oth
are h a rolling press. e paper is after-
.\nmned, :ﬁd washelsgﬁ-gm off the stone; but
ink, being of a gummy or glutinous quality, becomes 1a
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pert absorbed by the stone, and remains. It is then
ready for the printer, Previously to the taking of each
impression, fresh ink is added; but the stone is first
wetted with a sponge, in order to prevent the ink, which
is said considerably to resemble printer’s ink, and to be
put on with a ball similar to that used by Jetter-press
rinters, from adhering to it: the consequence is, that
1t adheres only to the ink absorbed by the stone from
the paper on which the drawing was originally made :
paper is then flaced on the stone, and both are passed
through a rolling press as before. This art has been
practiced in Germany with great success, though, it is
said, net precisely in the same manner; the praetice
there, being, to make the drawing upon the stone, with
s prepared ink, whence it may correctly be termed the
Jathographic Art ; the Lins of that country, is particu-
larly adapted to it; some beautiful specimens of this
art may be seen in this country. It is also said that
"copies of military drawings and orders were multiplied
Dy this means, to a very large amount, at the head-
uarters of the armies lately employed on the continent.
{:: f‘:ﬁﬁcial composition is sometimes used instead of
t ‘”o - ‘ ’

APATITE. PHOSPHATE OF LIME.
* LS

Apatite is both barder and heavier than the carbonate
or fluate of lime. It occurs massive, and crystallized in
the six-sided prisms, (which is the form of primitive
crystals), variously- termipated. The crystals in my
possession, exhibit 27 varieties of form, which are ex-
tremely beautiful, and were principally brought from
- Corpwall. " The Apatite is white, or of various shades
of green, blue, red, or yellow, but not brilliant : its spe-
eific gravity is about 3. and it is composed of 53.73 of
Yime, and 46.25 of, phosphoric acid. -

1 The crystallized is chiefly met with in the veins of
_primitive mountains, especially in those containing tin ;
and it accompanies quartz, fluate of lime, sulphate of

.S Apatite—Apatit . i
ol WDetitet F;tr ..i,.f‘“-”'w’"hnm""" Gmmda,_c'hy
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barytes, felspar, wolfram, &c. It is thus found in the
mines of Saxony and Bobemia. It occurs in St. Go-
thard in a chlorite rock, with adularia and mica: at
Stenna-Gwyn in Cornwall, in yellowish or greenish talc :
near Nantes in France, it is met with in granite : and
in mount St. Michael in Cornwall, in the fissures of
granite, accompanied by oxide of tin and topazes.
. The Apatite is commonly phosphorescent by heat,
and it was remarkable that the prisms of such crystals
as are not phosphorescent are terminated by six-sided
pyramids, like crystals of quartz, but are less acute ;
the others are termninated by planes ; and it is also re-
markable that those which are not phosphorescent, have
only been found in volcanic products: in those of Vesu-
vius, they accompany the idocrase ; they are found at
Cap de Gate in Spain, in a cellular stone, resembling
lava. These crystals were heretofore termed Chryso-
lites ; they are of an orange brown, or asparagus green }
whence they are sometimes called Asparagus-stone.
JMassive phosphate of lime is of a granular, fibrous, or
earthy texture, and sometimes encloses a small portion
of carbonate of lime. The fibrous variety is found at
Schlackenwald in Bohemia, in radiated masses in tin
veins : in the same veins also occur round masses, which
are granular, sometimes even compact, and are phos-
phorescent by heat. - Near Truxillo in Spain, this latter
variety forms entire hills, traversed by beds of quartz.
It consists principally of lime and phosphoric acid, but
also contains small portions of fluoric acid, silex, oxide
of iron, and water. v

FLUOB. FLUATE OF LIME.¥

Fluor is found both massive and crystaﬂized ; the lat-

ter has a perfectly lamellar structure, .and may be .

cleaved with great ease into the form of the regular oc-
tohedron, which is that of the primitive crystal. The
crystals are found passing into the cube, the acute rhom-

* Fluate of Lime~Fluato of Limo has been found in New-Hampfhire,
Maflachufetts, Vermont, New-York, New:Jcrfcy, Umlznd, Virginfa
and Miffouri, moftly in fmall picces, fometimies loofe, fometimes at--

M '



110 ELEMENTARY INTRODUCTION

boid, the dodecahedron with rhomboidal planes, and
the regular tetrahedron : those, in my possession, exhi-
bit 46 varieties of form, which are extremely interest-
ing. The colour of Fluor varies from the perfectly
white and arent, through various shades of blue,
green, red, yellow, and purple, almost to black : when

unded, and thrown on a live coal, Fluor gives out a
phosphoric light ; when thrown, in mass, into the fire, it
decrepitates and flies. It is harder than calcareous spar ;
its specific gravity is about 3; and it is composed of
617.75 of lime, and 32.25 of Buoric acid, according to
Klaproth ;—a variety analyzed by Scheele afforded 27
per cent. of water. . '

The varied colours of Fluor formerly gave rise to the
now exploded names of false sappbire, false emerald,
false amethyst, false ruby, and false topaz.

Crystallized Fluor is found at Mont Blanc and St.
Gothard ; in Saxony, Germany, and in many other
eountries, it occurs in veins in primitive mountains ;
and accompanies oxide of tin, mica, apatite, and quartz,
in Cornwall, and at Zinnwald in Bohemia. It occurs in
argillaceous schistus in Cumberland and Durbam, with
iron ore, quartz, calcareous spar, and sulphate of bary-
tes : in Derbyshire in secondary limestone, with the
last-mentioned substances, together with clay and bitu-
men : in limestone with galena at Beeralston in Devon-
shire : it also occurs in Aberdeenshire and in Shetland.

In the Odin mine, near Castleton in Derbyshire,
Flyor is found in veins, in detached masses, from three
inches to a foot in thickness ; their structure is diver-
gent, and their colours, as grey, yellow, blue, brown,
are generally disposed in concentric bands : of this va-
riety, called dlue john by the miner, are made beautiful
vases, obelisks, &c. by Mawe & Co. of Derby. = Fluor
is no where else found adapted to these purposes.

Compact Fluor is harder than common Fluor, and is
sometimes of a granular texture ; in general, it is tran-
slucent only on the edges: when placed on a live coal,
- it mostly gives out a green light : some specimens in m
Bosseseiou from Pednandrae mine in Gornwall, exhibit

ights of various shades of green, blue, violet, and red.
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Chlorophane is esteemed to be a variety of compact
fluor ; of which it has not perfectly the aspect. It is
usually of a pale violet colour, and translucent. It does
not fly in the fire, but gives out a phosphorescent light of
a most beautiful emerald green colour; a specimen in
my possession, from Pednandrae, gives out this light
when placed in the flame of a candle ; but Pallas men-
tions a specimen from Siberia, of a pale violet colour,
which gave a white light merely by the beat of the
hand ; by the heat of boiling water, a green light; and
when placed on a live eoal, a brilliant emerald light,
that might be discerned from a long distance.

Fluate of lime is commonly found in veins ; some-
timeés in beds, but not of considerable extents it never
forms mountains, and is less abundant in nature than sul-
phate of lime, and very much less than carbonate of
lime. The variety termed Chlorophane only has been
found entering into their composition of primitive rocks :
it occurs in granite in Siberia.  Fluate of lime some-
times fills veins almost entirely.

Fluate of lime is principally used in the reduction of
metalliferous ores, as a flux ; whence its name. The
fluoric acid has been used for etching on glass, in the
same manner as nitric acid is used upon copper. From
glass plates thus engraved, a considerable number of im~
pressions have sometimes been taken, by great care.

ANHYDROUS GYPSUM.

It is sometimes found in eight-sided prisms, but more
often massive ; it is lamellar, and may be cleaved into
the form of a right rectangular prism, which therefore
is the primitive foem. Its colours are milk white, rose,
violet, or bluish ; it is semi-transparent, with a double re-
fraction, and is harder than common gypsum ; it scratches
calcareous spar. When pure it consists of 40 per cent. of
lime, and 60 of sulphuric acid it is sometimes called
the Jnkydrite, in reference to its being without water.
Occasionally it yields a variable proportion of muriate of
soda, which has occasioned its obtaining also the name
Muriacite. ‘'The former has only been found in the salt
mines of Bex in the Canton of Berne in Switzerland ;
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the latter only in those of Halle in the Tyrol ; but in
fibrous, or globular masses, or in ramose contortions
gPim-a detr%a) it is found in some of the mines of
y and of Derbyshire. ‘ )

Anhydrous gypsum, affording by analysis 8 per cent.
of silex, and having the comg'act texture of certain varie-
ties of marble, is found at Vulpino in Italy. Itis of a

yish white colour, with bluish grey veins, and is trans-
Elr:ent on the edges. At Milan it is employed for ta-
bles and chimney-pieces, under the name of Marbre
Bardiglio di Bergamo.

ayPsuM.* SELENITE. SULPHATE OF LIME.

This mineral is found crystallized, fibrous, massive,
and earthy. The crystallized is generally called Sele-
nite ; the amorphous and earthy, Gypsum : but these
terms dre sometimes used indiscriminately. The pri-
mitive form of its crystals, of which Haiiy has noticed 5
varieties, is a rhomboidal prism, of 113° 8" and 66° 52’
terminated by oblique angled parallelograms, into which

b oﬁ:m.—-(}”ﬁmil found abundantly in the counties of Madifon,
Onondaga and Cayuga in New-York, in the ncighbourhood of the Salt
Springs of Montezuma and Salina, It is frequently lamellar or tabular ;
very nt and beautiful :—then it is amorphous and maffive; in
other ylua it is almoft black, but becomes white by a continued red-heat,
dmdmu:. again it is mixed with a dark argillaccous ftuff refembling

m

Fine Gypfum of Onondaga, was found on anal‘ynis to contain in one
hundred grains, 21 of water, 33 of lime and 47 of fulphuric acid. (W ar-.
&n in Med. Rep. Wol. 13. p. 77.)

At the cataract of Niagara gypfum is found in the fetid limeftone,
evidently rmduced by the decompofition of pyrites. ~ Here the newly
formed Sulphuric acid combines with the lime and difcharges the carbonic
acid and hydrogene.—~When picked up at the foot of the falls, in loofc
and white lumps, it has been called « petrified foam.”

From the bay of Fundy in Nova-Scotia, it is brought to us, in a great
wvariety of forms, tabular, massive, in ftellated or globular cryftals, &c. I
thave fpecimens of beautiful fibrous gypfum from Labrador. .

_‘Ten-fided cryftals have been brought me from the State of Ohio, where
they are faid to lie loofe in an argillaceous foil. )

Loofe pisces, of a ﬁ;; d?nality, though fmall, have been difcovered in 6t

ﬁ;ﬂrz‘n county, Maryland.. _ .

The employment of gn;fum as a manure, has been and continues to be
a practice of the utmoft moment to the agriculture and produce of all the *
interior country, It has not been found as yet, to anfwer fo good a pure
pofc along the fea coatt, or in the neighbourhaod of falt-water.
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‘the crystals may with care be reduced by fracture ; the
natural joints are very visible : the crystals are generally
transparent, with a shining pearly lustre ; and are of va-
rious shades of white, yellow, grey, brown, red, or vielet.
colour : sulphate of lime may readily be distinguished*
~from carbonate of lime'; it is much softer, and yields
 easily to the nail : its specific gravity is about 2, and it
is composed of 32.7 per cent. of lime, 46.3 of sulphurict
acid, and 21 of water. R

_ Crystallized Selenite is found at Alston in Cumber-
land, and in great abundance at Shotover bill in Oxford~
shire.  Selenite * is most commonly met with dis-
'seminated in argillaceous deposites ; not often in veins :
but it is said to have been met with in a vein of yellow
copper ore, traversing a primitive mountain, near Nusol
in Hungary : in a lead vein in Bohemia ; and in the sil-
ver . mine of Seinénofske in the middle of the Altaic
mountains in Siberia.

It occurs in remarkably long slender fibres, which are’
generally associated and curved (Plumose Gypsum) ; it
1s found in Derbyshire, and in some of the mines of the
Hartz and of Hungary. At Matlock in Derbyshire,
Gypsum occurs also in straight fibres of great brilliancy,
of which the cross fracture 1s Jamellar, and of remarka-
ble lustre.

When massive, sulphate of lime is termed alabaster,
but is readily distinguished from that variety of carbo-
nate of lime which has obtained the same name; the
former yields to the nail, the latter does not. It is either
granular or compact ; the granular is composed of little
lamellar masses, intersecting each other in every direc~
tion ; the compact has a lamellar structure, and is found
in the form of stalactites, at Mont Cenis, and other pla-
ces. ' -

Granular massive gypsum is found overlaying the most
vecent of the primitive rocks, and sometjmes, it is said,
is enclosed by them : its colour is mostly white ; and it
has been found mingled with mica, felspar, and serpen~
tine, in Siberia; but encloses neither argillaceous mat-

" ter nor organic remains : it seems therefore to have some
claim for being considered as a primitive rock. In the
Levantine valley near St. l?;thérd, it accurs betweem



t14 ELEMENTARY INTRODUCTION

two beds of gneiss, and also at Bellinzina in the Alps:
ular gypsum also occars near Ment Cenis, and st

outier near Mont Blanc. .

Gypsum is also found accompanying carbonate of
lime, and abundantly overlaying the rock salt deposites :
it covers transition rocks in Scotland. .

. A posterior formation of gypsum, for there appears to
be at least three formations, is found ia borizontal beds,
and is more intermingled with marl, and frequently en-
closes organic remains both of Blauts and animals, some-
times of birds, as surrounding Paris, and in other places
in France. : :

Earthy Gypsum bas very much the appearance of -
chalk, but is of a looser texture. It occurs near Zella
and (Epitz in Saxony, and is employed as a manure.—
It is constantly deposited by water in the crevices of

ous mountains. '

t also occurs in efflorescences, or in round fibrous
thasses, sometimes in stalactites, in the lavas of the Isle
of Bourbon, and of Solfatera.

Gypsum is diffused through the water of almost every
spring, to which it ﬁives (in common with other earthy
salts) the property of hardness, as it is usually termed.

. Gypsum sometimes forms hills. It abounds in Switzer-
Jand, Italy, the Tyrol, in Bavaria, Thuringia, Poland,
Spain; and in Derbyshire, Yorkshire, and Nottingham-
shire in England; and in Pennsylvania in North Ame-
rica. '

The uses of Gypsum are very extensive ; the variety
ealled alabaster is employed by the architect, for columns
and other ornaments, being more easily worked than
marble ; it is also turned by the lathe into cups, basins,
vases and other similar articles. The manufacture of
these articles in gypsum is carried on by Brown and Co. of
Derby, to a considerable extent. Alabaster is found
in the neighbqurhood, both white, and with veins of -
a reddish brown colour. The large columns employed
in the building of the elegant mansion called Kedleston
Hall which 1s in Derbyshire, are of the variegated
alabaster of that county. When sulphate of lime or
gypsum, is' subjected to' a certain heat, it loses what -
&8 termed jts water of crystallization, and is converfed
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into fine powder called plaster of parss ; the uses of which,
when beaten up with water into a paste, for taking casts
of gems and statues, are well known. . In some coun-
tries, especially in North America, it is largely employ-
ed as a maunure. o

GLAUBERITE.

This singular and rare mineral has only been found at
Ocagna, in New Castile in Spain, disseminated in rock
salt. It occurs crystallized, in the form of an oblique
prism, whose alternate angles are 104° 30" and 75° 30°,
and whose lateral planes are transversely striated, but
the terminal planes, which are of a rhombic form, are
smooth and brilliant ; its colour is reddish yellow or
grey ; it is transparent, and less hard than calcareous
spar, but harder than gypsum : its spec. gravity is 7.
and it is composed 49 per cent. of sulphate of lime and
51 of sulphate of soda. It therefore contains no water
of crystallization ; when immersed in water, it becomes
opake.

NITRATE OF LIME.*

Nitrate of Lime is rare as a natural production ; be-
ing only found in silky efflorescences on old walls ; in ca-
verns, or on calcareous rocks, in the neigbourhood of
decayed vegetable matter ; and in some mineral waters.
Its taste is bitter and disagreeable; when prepared arti-
ficially, it is obtained in six-sided prisms, terminated by -
six-sided pyramids.

* Nitrate of Lime~=In the States of Virginia and Kentucky there are
lime- ftone caves of great extent, abounding in a faltpetrous earth. This,
on being lixiviated with potash, forms excellent falt-petre.  The remain-
ing earth carried back to the caves, is capable of being impregnated anew
with the acid. And the quantity of the calcareous nitrate is so great, in
thefe numerous and vaft ime-ftone caverns, that there is no y m‘e,an:
of calculating the extent to which falt-petre may be ;taned. In time of
war, it is enough for all the home confumption and more. During the
Rte conteft wii Great Britain, the falt-petre of Kentucky was brought
abgndamsl‘y to New York, for the Powder Mills,  See Med, Repos. 7o, 9,
’I h‘a
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DATHOLITE.

This rare mineral bas only been found at Arendahl in
Norway ; of its geological situation nothing is known, but
some specimens have been accompanied by greenish
talc. 'The Datholite is greyish-white and translucent ;
it has been found only in ten-sided prisms, of which the
primitive form is, according to Haily, a rhomboidal

rism of 109°. 28" and 70° 32", termimated by rhom-
Eoidal planes. The analyses of this mineral differ a
little ; according to Vauquelin, it is composed of 34 of
lime, 21.67 of Eoucic acid, 37.66 of silex, and 5.5 of
water.

A variety of this substance called the Botryolite,
which is also found at Arendahl, occurs in concentric
layers composed of very slender fibres ; it consists of
39.5 of lime, 13.5 of boracic acid, 36 of silex, 6.5 of
water, and 1 of oxide of iron.

FHARMACOLITE.

The Pharmacolite is found in minute fibrous, or aci-
cular crystals, of a white, grey, yellowish, or purplish
colour ; these crystals are regated into globular
masses, or disseminated on the sides of a vien,

It is extremely rare ; having only been found at two

laces : at Wittichen, near Furstemberg in Germany,
1t is disseminated on silky or roundish masses on granite,
in a vein containing cobalt, barytes, and sulphate of lime.

Its IJn.u'ple colour is attributed to cobalt. At St Marie
aux Mines, in the Vosges, it is found perfectly white ¢
its specific gravity is 2.6, and it consists of 25 per cent.
of lime, §0.54 of arsenic acid, and 24.46 of water.
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MAGNESIA.

?

Maguesia is a light earth of a perfect whiteness, and is
absolutely insipid ; it is infusible except by voltaic elec-
tricity. It consists of oxygen united with a base Mag-
nessum, which is but imperfectly known, but which is
considered to be a metal, and is of the same whiteness
and lustre as the bases of some of the other earths.

Berzelius states maguesia to consist of about 38 per
cent. of oxygen, and 62 of magnesium.

Magnesia is -not, like Silex and Alumine, found in
very large quantity, either nearly pure, or entering, in
very great proportion, into the composition of numerous
and abundant earthy substances: it is found in about
thirty, in different proportions; but in most of these,
magnesia is not the prevailing ingredient, though in
several it exceeds 25 per cent. It is involved in a few
metalliferous minerals in small quantity. It occurs
combined with the carbonic, sulphuric, and -horacic
acids ; but is found in the greatest purity in the mineral
which is termed native magnesia.

NATIVE MAGNESJA.*

This rare mineral has been found only at Hoboken
.in New Jersey, in veins from a few lines to a few inches
thick, traversing serpentine in every direction. Its

* Native Magnefia.~1 had this mineral in my poffeffion for feveral years,
without knowing what it was. Nor could I learn from any of mg mine.
ralogical friends what opinion ought to be formed of it. But we judged by
external characters only. Dr, Bruce at length undertook a chemical analy-
sis of the mineral ; and proved it to be a native magnefia, or a combina-
tion in which 70 parts of magnefia were combined with 30 parts of water.’

It is defcribed by him in his American Mincralo;ical Journal
thus : colour white paffing into greenith white ; luftre pearly ; ftructure
foliated ; the folia or leaves frequently h“i:i a radiated pofition ; the
leaves when te, tranfparent ; in the mafs femitranfparent ; the fur-
face after expofure to the weather, becoming opake; fomewhat elaftic;
adheres flightly to the tongue ; foft ; powder, pure white; fpecific gra-
viq 2.13 ; betore the blawpipc becomes opakc and friable, and lofes
weight ; foluble in fulphuric, nitric, and muriatic acids. Found at Hobo.
ken on the weft bank of the Hudfon, oppofitc New York, in veins of fer-
pentine. Thefe veins vary in breadth from a few lines to two inches, and
traverfe the rock in all directions, It alfo contains filex and iron,
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colour is white, or greenish white, with a pearly lustre
It occurs in laminz, which have a laminated texture,
and are frequently disposed in a radiated position. Itis
semitransparent, but becomes opake by exposure ; is
somewhat elastic, adheres slightly to the tongue, and is
soft : its specific gravity is 2.13. and.from the analysis of
Dr. Bruce, it appears to consist of magnesia 70, and of
water 30 per cent. ,

A variety analyzed by Vauquelin, yielded 2 per cent.
of silex, and 22 of iron.

CHRYSOLITE.

The Chrysolite occurs in angular, or in somewhat
rounded masses, or erystallized, usually in compressed
cight sided prisms, which are variously terminated ; their
primitive form, according to Haiiy, i8 a right prism
with rectangular bases. ‘The colour of the chrysolite is
yellow, sometimes mixed with green or brown; itis
transparent,.and possesses double refraction ; it scratches
glass : its specific gravity is 3.4 ; and it consists of 50.5
per cent. of magnesia, 38 of silex, and 9.5 of oxide of
1ron. » ' :

It is found near Schelkowitz in Bohemia, and at Jur-
pay, in the Circle of Bunzlau ; in serpentine, at Leats-
chau in Hungary ; in the river St. Denis, at the foot of
the volcano of the isle of Bourbon ; and in the debris of
the volcano of Bolsano. The chrystolite of commerce is
brought from the Levant; it is in little masses which
appear to be rounded by attrition ; but nothing is known
of its geological situation.

The Olivin is considered to be a variety of the chry-
solite, though it differs in respect of analysis ; the pro-
portions of silex and alumine contained in it being near-
ly reversed, and it contains a trace of lime : its external
characters agree in many respects with those of the chry-
solite, but it 1s never found crystallized; both are by some
considered to be of volcanic origin ; but the correctness
of this opinion, in respect to both of them, may, from
their occasional geological situation, be doubted. The
olivin is chiefly found in little semi-transparent masses,
which, sometimes, from their being in a state of decom-

.
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position, have an irridescent and somewhat metallic lus-
tre ; it is found principally in basalts and lavas.

It occurs in basalt near the village of Colombier in the
Vivarais; in the basalt of Bobemia; of Kalkberg in
Russia ; of Hungary ; and in masses of considerable size
in that of Unkel on the banks of the Rhine, near Co-
logne. Itis also found in the same kind of rock at Tees-
dale in Durbam ; in the county of Donegal in Ireland : .
near Arthur’s Seat, Edinburgh, and in the isle of Rum.
It is found in the lavas of Etna, and of Piperino near
~ Rome. ' o

The semi-transparent yellowish substance enclosed in
the mass ‘of native iron found in Siberia by Professor
Pallas, is generally considered to be a variety of olivin.
It consists, accordiug to Klaproth, of 41 per cent. of si-
lex, 38.5 of magnesia, and 18.5 of iron.

®

., SERPENTINE.®

Serpentine is always found massive ; it is translucent
“at the edges, somewhat unctuous to the touch, and in
general, yields easily to the knife. Serpentine varies
exceedingly in respect of colour ; which, generally speak-
ing, is green of various shades, or bluish green, yellowish,
or reddish : sometimes its colour is uniform ; more of-

* Serpentine~—Detached pieces of Serpentine, are found fcattered
through the alluvial bafis of New-York city. Some of them are beautifully
coloured. The colours vary from deep green to cream coloured and
whitith. 1 have pieces that prefent the appearance of vegetable forms
in painting, and are in reality a kind of landscape-ftone.

he promontory of Hoboken confifts chiefly of ferpeutine is a maffive
form. Itis cracked through in all directions with veins and fiffures.: Be-
fides the two forms of magnefia herein mentioned, thofe veins contain
asbeftos, of a fhining luftre. It is greenish and cryflallized, but the .
ftals gencrally crofs the vein-obliquely and not at right-angles.me
fl‘f‘ia serpentine alfo embraces a white mineral, of considerable hardnefs,
whofe furface is frequently covered with minute cryftals. This has been
confidered as a variety of tremolite. .

Segentine admitting a neat polish has been brought from Rhode.

Iflan =

Some of the huge rocks of ftellated afbeftos, in New-Yark city, run
into ferpentine. For many years fuch a mafs has been lying in Cherry-
Street near Clinton Street. Though the radiations of cry are very
plain, the material neverthelefs yiclds eafily te the faw, and can be made

, into flabs like marble. It is greenith and varicgated with whisish clouds.
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ten, it is spotted or veined with various colours; when
thus variegated, it is considered to be less pure and of
more recent formation, that when of one colour: the
latter comsists of 37.24 of agnesia, 32 of silex, 10.2
lime, 0.5 of alumine, 0.6 of iron, and 14 of water.
The more ancient serpentine is ranked among primi-
tive rocks: it accompanies, is mixed with, or alternates
with, primitive granular limestone, resting upon gneiss,
or micaceous schistus, hence it has been called Prim:-
tive serpentine ; by some Noble serpentine. It occurs
in horizontal beds on the summit of Mont Rosa ; the
greatest elevation at which it has been observed. The
more recent formation, sometimes called Common ser-
pentine, is considered to be a transition rock; it often
- encloses steatite, talc, asbestus, chlorite,”mica, garnet,
magaetic iron, &c. ; but it rarely includes metalliferous
veins or beds. In the large serpentine tract of Corn-
wall, native copper has been found disseminated.

Serpentine occurs on the side of the Alps towards

Genoa ; as Zeblitz in Saxony ; in Bohemia and Hun-
ary ; at Dobschau in Transylvania ; at Zillertbal in the
yrol ; in the Milanese ; in Piedmont, alternating with
beds of magnetic iron; in Spain and France. In a
word, serpentine, though less abundant than many other .
rocks, is met with in most mountain chains. Primitive
serpentine of uncommon beauty is found at Portsoy in
Scotland ; that of Cornwall is considered to be of more
_ recent formation. ‘

It is fashioned by the lathe into vases for ornamental
purposes at Zeblitz in Saxony, and at Bareuth; it is
al;o made into chimney pieces, which are very beau-
tiful. :

Steatite and Potstone are considered by mineralogists
to be nearly allied to serpentine.

CAKBONATE OF MAGNESIA.® MAGNESITE.

Carbonate of Magnesia was heretofore considered as

* The native carbonate of l‘igneﬁa has been difcovered alfo at Hobo-
Ren, in the crevices of the ferpentine rock, which coutains the native mag.
#&¢fia, by Mr. J. Pierce. The fpecimens exhibited to the hyceum of Nato~
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pure Native until, by analysis, the presence
of carbonic ametected :it hu’::verthe s been.
asserted of some varieties of this mineral, particalarly
that of Castellamonte, that when first brought from the
quarry or mine, it contains no carbonic acid, which af-
terwards it absorbs from the atmosphere. It is ustaly.
found inj large masses, {which are sometimes cellul-
lar, and soft enough to yield to the nail, which occa-
sionally gives a polish by passing over it; but internally,
it is sometimes harder than calcareous spar: it adheresto
the tongue. '

The carbonate of magnesia of Roubschitz in Moravia,
is found in a serpentine rock, accompanied by meers-
chaum. It is opake, tender, and of a yellowish grey
colour, spotted with black. It consists of equal parts of
magoesia and carbonic acid.

It also occurs in serpentine, in veins or beds near
Piedmont : that of Baudissero, is accompanied by hy-
drophane, and contains 15 of silex, and 3 of sulphate of
lime : that of Castellamonte consists of magnesia, car-
bonic acid, silex and water. Both these varieties are
employed in the porcelain manufactory at Piedmont.

SULPHATE OF MAGNESIA*

Sulphate of MaFnesia occasionally occurs in the natu-
ral state, in the form of fine capillary crystals, on the
surface of decomposing schistus, or of gypsum, or of
the soil, and often in coal pits. It has been observed
in the quicksilver mines of ldria ; on the surface of gyp-
sum in the quarries of Piedmont, and of Mont-martre
near Paris; on the surface of the soil in many I

tracts of Andalusia in Spain, after floods; and in the
foundation and lower walls of most of the houses in Ma-
drid, it issues in efflorescences from the mortar, arising
from its decomposition, and therefore to the injury of

ral Hiflory, are white, , and in external appearance much
like the common may Po:of thops. The quantity ﬁolmd"u? {mall,
and particles of grit feem to be scattered through it.

® Sulpbate of Magnefic.~From' a fample or two I have feen, native
E op'fdt&amtoﬁ:ptodwimd fome of the caverns in Weftern

f
L.
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the building. Similar effects sre cocasionally to be no-

Sulphate of Magnesia is also an ingredient of certain
saline spri It was first discovered in the mineral wa-
ter of min Surry, in 1675, from which it is extract-
ed by boiling, and consitutes that substance which in
medicine is called Epsom Salts. It has been since dis-
covered in the mineral water of Sedlitz and of Egra in
Bohemis. At the selt-works of Portsmouth and Ly-
mington, it is obtained from what is termed the bittern
.of sea-water ; which is the residue, after all the muriate
of sods, or common salt, bas b;‘e;x kllextl-:mted. The
mode of preparing it is not generally known.

The re‘;:lur fofm of the cfystals of this salt, is a four-
sided prism, terminated at each end, by a two or four-
sided pyramid : its primitive crystal is a foursided rec-

prism. The crystals show a double refraction.
som salts contain 19 parts of magnesia, 33 of sul-
phuric acid, and 48 of water.

BORACITE. BORATE OF MAGNESIA.

The Boracite bas only been found in the mountain of
Kalkberg in the Duchy of Brunswick ; where it occurs
in small crystals imbedded in compact of sulphate of
lime. These crystals are sometimes transparent, some-
times orake, and are hard enough to give sparks with
the steel. Their primitive form is the cube, which is not
often found perfect ; the edges and angles being mostl
replaced by the planes of certain modigcations to whic
it 1s subject, and which are not common to other mine-
rals ; four of the angles constantly present a greater num-
ber of faces, than the other four. The crystals become
electric by the application of heat; manifesting the
vitreous electricity on the angles which present the

atest number of planes, and resinous electricity on
the others. The Boracite consists of about 83 parts of
the boracic acid, and 17 of magnesia:-when translu-
] l?;t or opake, it contains a propeition of carbonate,of

e.
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ZIRCON.*

Zircon, when pure, is white, rough to the touch, in-
sipid, and insoluble in water; and is about 4 times its
weight. Like the other earths, it is infusible, except
by the powerful action of voltaic electricity ; by the as-
sistance of which it has been ascertained that éimon is
a compound, consisting of oxygen united with a base
Zirconium ; the nature of which is unknown. The pro-
portions in whjch oxygen and zirconium enter into the
composition of Zircon, have not been determined.

It is very sparingly found ; and then only entering into
the composition of three substances, together with silex
and oxide of iron ; and in one instance with a small por-
tion of oxide of titanium : it has not been detected as &
component part of any rock.

Zarcon has not been put to any use. .

The three minerals which are principally composed
of Zircon, viz. the hyacintb, the Jargoon, and the zir-
conite, all occur crystallized. The form of their primi-
tive crystal is an obtuse octohedron, but their crystals
commonly have twelve planes, four of which are six-
sided, and are the consequence of the replacement of
the lateral solid angles of the primitive crystal, causing
each of its four terminal planes to assume a rhombig
form, instead of the triangular, as in the primitive crys=
tal. The crystals of these substances, of which I pos-
sess about 45 varieties, resemble, in a remarkable de-
gree, those of the oxide of tin, which also have for their
primitive crystal a flat octohedron : they are doubly re-
fractive, when translucent, and somewhat harder than
quartz, and their specific gravity exceeds 4. These sub-
stances are infusible, but sometimes lose their colour by
exposure to heat.

Zireon~This mineral is reported to have beeq difcovered among the
m'eldmﬁﬁmmh. in various places ; fuch as the vicinity of
mm&lﬂx’cmmmﬂm . -,
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HYACINTH.

The Hyacinth is of various shades of red, passing into
orange red : it is transparent or translucent : its struc-
ture 1s lamellar, which is readily discovered in one direc-
tion.

The byacinth, as well as the two following substances,
are considered to belong to primitive countries. The
hyacinth, in the form of its primitive crystal, has been
found among the corundum of the East Indies; but is
commonly found in the beds of rivers or of brooks. It
occurs in the brook Expailly, in Auvergne in France, in
a sand thatis consideres to {e of volcanic origin ; and is
also met with in a sand of the same description in the
territory of Vicenza, near Pisa in Italy, and in Ceylon :
it is also found at Schelkowitz in Bohemia, and in Bra-
zil. That of Ceylon consists of 70 per cent. of zircon,
25 of silex, and 0.5 of oxide of iron : that of Expail-
ly consists of less zircon and more silex. ‘

JARGOON.

The Jargoon occurs in small transparent or translu-
cent crystals, which are coesiderably prismatic, and of g
?rayish, yellowish, brownish or reddish colour, baving

reﬂuently a smoky tinge; and in rounded masses, as

well as in crystals of cousiderable dimension, very near-
ly approaching their primitive form, and of a brown co-
lour and opake : they seem to Tossess no regular struc-
ture. ‘This substance is usually called the Jargon of
Ceylon : it is found in the sand of rivers in the middle
of that island, and has been met with in granite, near
Cuffel, in Dumfrieshire in Scotland. Jargoon consists,
according to Vauquelin, of 66 per cent. of zircon, 31 of
silex, and 2 of oxide of iron.

ZIRCONITE.

The Ziroonite is of a reddish brown colour , and aear] y
opake : it occurs in crystalé imbedded in a rock, con-
eisting of felspar and hornblende, at Frederick-Schwerin
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in Norway ; by one analysis, it consists of 64 of zircon,.

34 of silex, 0.25 of oxide of iron, and 1 of titanium.
The yellow and smoke coloured varieties of the above
substances are called, by the Jewellers, Jargoons, and
are said to sometimes passed off as diamonds, wben de-
prived of their eolour by heat : the red, or orange red,

they call byacinths : the commercial value of each is iny-
ferior to that of all the oriental gems : in Norway, the:

zirconite, when cut and polished, is employed as one of
the habiliments of mourning.

GLUCINE.

GLucINE obtained that name fiom the Greek yavxeg
signifying sweet, on account of the sweet taste by which
its salts are distinguished. When pure, glucine is a
white powder, soft, and somewhat unctuous to the touch ;
its specific gravity is nearly 3.

Sir H. Davy has proved that glucine consists of oxye
gen united with a base, Glucinum, of which the nature
1s not known. It is computed that this earth is consti-
tuted of about 30 per cent. of oxygen united with 70
per cent. of glucinum.

Glucine has only been met with combined with other
substances, and then only in small quantities, and in a
very few minerals, viz. euclase, beryl, emerald, and
gadolinite. '

EUCLASE.,

The Euclase is extremely rare; it has only been

brought from Peru by one traveller; nothing is known .

of its geological situation. It has only been met with in
one form, which is so complicated, that the crystals, if
perfect, would have cxhibited 78 planes; b{ cleavage,
3t may be reduced to a rectangular prism, which there-
fore is esteemed to be the form of the primitive

R is of a light green colour I:ng transparent, and readily

e e
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separates into thin lamine ; but is hard enough to scratch
glass, and double refraction. It has not been
analyzed with accuracy; by amalysis of 36 grains, it
yielded about 14 per cent. of glucine, 35 of silex, 18
of alumine, and 2 of oxide of iron ; Vauquelin consider-
ed the greatest part of the remainder to be water of crys-
Gllization.

BERYL.® AQUAMARINE.

The Beryl is of various shades of yellow, green, and
miu most common form is the hexabedral prism,
“which commonly is deeply striated longitudioally : it is
double refractive in a shight degree, but only when held
in particular directions. It occurs in crystals of vari-

ous sizes; they have been met with a foot or more n
fength, and 4 inches in diameter, and nearly transpa-
eent. According to Vauquelin, the Beryl consists of 14

er cent. of glucine, 68 of silex, 15 of alumine, 2 of
ime, and 1 of oxide of iron.

It belongs to primitive countries : it occurs in veins

traversing granite, chiefly of the. variety termed gra-
phite : its gangue is quartz, or compact ferruginous

ay.

E is found in the gréatest abundance and purity near
Nertchink in Daouria, on the confines uf China, in com-
gactferruginous clay. It occurs in the Ahtaic chain in
iberia; and in Persia in a vein traversing a granite
mountein, and is accompanied by quartz, topaz, and
erystallized felspar. It bas also been found in a vein
passing .through granite near Limoges in France ; and
near Autun, in a rock chiefly consisting of felspar; in
Praphic anite in Pennsylvanta. The Beryl is also
ound in Brazil, Saxony, and the isle of Elba.

It occurs in Kinloch, Raimoch and €airngorm in Aber-
deenshire ; at Dundrum ia the eounty of Dublin; and

® Beryl. Our mineralogists have detected Beryl, in feveral different
laces : fuch, among others, are Bowdoinham and Topfham, in Maine ;
d rfield, Maflachufetts; Haddam and other places, Connecticut &
Singfing, New-York ; banks of the Schuylkill, P Ivania ; and Baltis
Qare, ! letw;
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at Lough Bra:‘y, and Cronebane in the county of Wick-
low in Ireland.

It is usually considered as a variety of the emerald,
but differs from it both in hardness and composition, and
mostly in colour.

EMERALD.®

- The form in which the emerald usually occuis, is that
of a six-sided prism, which also is that of its primitive
crystal ; it is occasionally modified at the terminations ;
sometimes each' of the six lateral edges is replaced by a
plane. lts colour is a pure and beautiful green; it is
somewhat harder than quartz, but net so hard as the
beryl : it never occurs in very large crystals. Accord-
- ing to Vauquelin, it consists of 13 of glucine, 64.5 of
silex, 16 of alumine, 1.6 of lime, and 3.25 of oxide of
chrome ; it is supposed to be coloured by the latter sub-
stance. :

The emeralds known to the ancients were found in
Upper Egypt, and in the mountains of Ethiopia. The
finest are now found in Peru. The mine of Manta is
exhausted ; the present mine is situated in the valley of
Tunca, in Santa-Fé, between the mountains of New
Grenada and Popayan: Emeralds occur there in veins,
or in cavities, in granite. They have also been found
in some secondary countries ; in which they are suppos-
ed not to have been in their original situation.

® Emeralds occur in feveral partsof the Fredonian territory. They be-
long to the class of primitive rocks, in which they occafionally refide.——
Emeralds, refcmbling in clearnefs and tranfparency thofe of Siberia, have
been found at Toplﬁam, in well defined hexahedral prifms. They are
often contained in the coarfe-grained granite ; and fometimes equal in co~
lour the fineft Peruvian emerald.—(Cleaveland and Bruce.)

Chefterfield, in Maflachufetts, furnithes them in great abundance, from
the weight of an ounce and lefs, to fix pounds. Their figure is a hexangth
lar prifm, and their diameter fometimes twelve inches. Colour, a light

rechom( Waterbouse.) are also found at Northampton and Go-
%hen.—( wnt,) Haddam affords a plenty of Emeralds, some of which are
feveral inches long ; generally of a lightith green, and fometimes of an
amber colour, refembling topaz. An extraordinary enc, feven inches long
DBy nine inches, of diagonal diameter, was found there.em( Matber.) Eme.
ralds are fcarce in New-York 3 yet the granite veins traverfing the gneifs,
have afforded a few fmall ones. They E;:mbm alfo found at cﬁ?nm
in Pennfyivania
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The emerald is reckoned among the gems ; and when'
of a fine colour, and without flaws, is highly esteemed.
The large emeralds spoken of by variows writers, such
as that in the Abbey of Richenau, of the weight of 28

unds, and which formerly belonged to Charlemagne,
are believed to be either green fluor, or prase. The
most magnificent specimen of genuine emerald was pre-
sented to the church of Loretto by one of the Spanish.
kings ; it consists of 2 mass of white quartz, thickly im-
planted with emeralds, more than an inch in ‘diameter.

GADOLINITE. See Index.

YTTRIA:

YrTRIA, in many of its properties and appearances in
its pure state, bears considerable affinity to glucine ; it
has the same saecharine taste, but is easily distinguished
from it, inasmuch as it is nearly five times heavier than
water, and by some properties discoverable only by the
cheymist.

It bas been ascertained by Sir H. Davy, that oxygen
enters into the composition of Yttria : but the base,
Yttrium, with which it is combined, bas not yet been
s:cn in a separate form ; nor bave the proportions in
which oxygen and yttrium respectively enter into the
composition of Yttria, hitherto been decided.

In the natural state, Yttria occurs as a component part
of a rare mineral substance called the gadolinite, which
is brought only from Sweden, and which is so called on
account of its baving been first analyzed by the Swedish
professor Gadolin, who named the earth ¥ttria, because

. the mineral i which it was discovered, was brought

from Ytterby in Sweden.
. Yttria has not been found entering into the composi-
tion of any other mineral except the Yttrotantalite..



TO MINERALOGY. 129

GADOLINITE.

The Gadolinite is of a greenish or brownish black
colour, and occurs massive, and crystallized, though not
very determinately, in rhomboidal prisms. It is opake,
slightly translucent, and hard enough to scratch glass ;
it generally affects the magnetic needﬁe, and is composed
ofg 54.75 of Yitria, with a trace of manganese, 21.25 of
silex, 5.5 of glucine, 0.5 of alumine, 17.5 of oxide of
iron, and 0.5 of water.

It is found adhering to felspar and mica, in veins prin-
cipally composed of the former, traversed by other veins
composed of the latter substance ; and is accompanied
by the rare mineral called Yttrotantalite, noticed in the
description of the metal Tantalium. 1t has been found
only at Ytterby in Sweden.

BARYTES.

Baryres, when pure, is white, has a sharp caustic
taste, and as it possesses some of the characters of the
alkalies, it has by some chemists been classed amoungst
them ; others have denominated it an Alkaline Earth.

Barytes consists of oxygen united with a base Barium,
with which it is united in the proportion of about 10 per
cent. of oxygen to 80 per cent. of Barium. This base
has the appearance of a dark grey metal, which requires
considerable force to flatten it, and has a lustre inferior
to that of cast iron ; but it has not been obtained in

antity sufficient to allow of the examination of its phy-
sical or chemical qualities : some circumstances render
it probable that %urinm is four or five times heavier
than water. :

Barytes has never been found pure : it is combined
either with the carbonic acid, forming carbonate of Ba-
rytes, or with sulphuric acid forming sulpbate of Ba-
rytes, These compounds (or, to use the term given to
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minerals composed of earths mineralized by acids,) these
earthy salts may be readily distinguished from other
earthy minerals by their superior weight ; being more
than four times the weight of water.

Though Barytes is found, tbus mineralized, in con-
siderable quantity in certain countries, it is by no means
plentifully distributed, since it has not hitherto been de-
tected entering into the composition of any rock ; nor
in more than one or two earthy minerals ; it is not be-
lieved to be common in soils. .

Barytes is a violent and certain poison.

CARBONATE OF BARYTES. WITHERITE.

The carbonate of Barytes is of much less frequent
occurence than the sulphate. 1t obtsined the name of
Witherite, from its baving been discovered by Dr.
Withering, who first noticed it at Anglesark in Lanca-
shire, in a vein, with sulphuret of lead, and some of the
ores of zinc, traversing a stratified mountain, composed
of beds of sandstone, slate, and coal ; the carbonate of
Barytes is chiefly found in the lower part of the vein,
the sulphate nearer the surface : the carbonate occurs in
this vein in globular masses, having a radiated structure.
It has since been found in cellular masses near Neuberg
in Stiria, and at Schlangenberg in Siberia ; it is also
found in a lead mine near St. ‘}nph in Flintshire, and
in many places in the north of England: at Alston in
» Cumberland ; Arkendale, Welthorpe, and Dufton in
Durbham ; Merton Fell in Westmoreland, and at Snail-
bach mine in Shropshire.

It is sometimes crystallized in hexabedral prisms ter-
minated by bexahedral pyramids, and much resembles
crystallized quartz. The primitive crystal is a some-
what obtuse rhomboid of 88° 6” and 91° 54°, acoording
to Haiiy, who describes 4 varieties to which it is sub-
ject; 1tis generally white and translucent, sometimes
yellowish, or brownish white, and easily yields to the
knife.—Its specific gravity is 4.3; and it 1s composed of
78 of_barytes and 22 of carbonic acid.. .
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SULPHATE OF BARYTES.* HEAVY SPAR.

This mineral is found massive and crystallized : it oc- .
curs white and transparent or opake, and of various
- shades of yellow, green, red and blue. Occasionally it
resembles carbonate of lime, but may readily be distin-
guished by its superior weight, as well as by the internal
appearance of its natural joints, parallel to the sides of a
right rhomboidal prism, (the form of its primitive crys-
ta&, which may mostly be seen, when held up to the
light. The crystals in my possession, exhibit 111 varie-
ties of form, which are extremly interesting ; the angles
of the primitive crystal, into which it may readily be
broken, are, according to Haiiy, 101° 32° 13" and 78°
21° 47", but when taken by means of the reflecting goni-
ometeralay clear reflections on fractured surfaces, these
angles afford, 101° 42" and 78° 18" ; which 1 have no
hesitation in believing, is their true value. It is, how-
ever, remarkable, that measurements taken by that go-
niometer on the patural primitive planes, however brile
liant, neither agree with the measurements above quoted,
nor with those of Haiiy, nor with each other.

Heavy spar is harder than carbonate of lime, but not
so hard as fluate of lime ; it possesses a double refrac-
tion when held in a particular direction : its specific gra-
vity is 4.7 ; and it is composed of 67 of barytes, and 33
of sulphuric acid.

Finely crystallized specimens are found in the mines
of Hungary, Transylvenia, the Hartz, Saxony, Spain,
&ec. ; and in our own country, in those of Durham,
Westmoreland, and Cumberland : and some have lately
been found, though in small quantity, in the United
Mines in Cornwall. It is said to occur in stalactites in
Derbyshire : it occurs in opake and compact, and some-
times in concentric lamelle, or in fine concentric fibres,
in the same county, and is there termed Cawk.

d Sn@bmjﬂnym received frem the Louifiana lead mines; from the
head waters ol James River ; from Monocafy, near Fredericktown Mary-
land ; from Newtown, in Suffex county, New-Jerfcy ; and from feveral
ether places.
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A variety has been found in the mines of Saxony and
of Derbyshire, in small white rhomboidal prisms, late-
relly aggregated in columns, which have a pearly lustre
' are generally translucent. It is called columnar heavy

spar, or stangenspath ; it is somelimes mistaken for car-

bonate of lead.
. Sulphate of Barytes is also met with of a granular
texture, somewhat resembling that of statuary marble,
from which it is at once distinguished by its greater
weight : it is composed of 90 per cent. of sulphate of
Barytes, and 10 of silex. It is found at Pegau in Stiria,
with sulphuret of lead ; at Freyberg in Saxony ; at
Schlangenberg in Siberia, with malachite and native
capper.

Another variety which occurs near Bologna in Italy,
thence termed the Bolognian Stone, in translucent pie-
oes of a smoke grey colour, gives out, when rubbed, a fe-
tid smell ; which by some has been attributed to the
preszence of bitumen.

The sulphate of Bargtes is never found forming moun-
tains, mrevy in beds ; but it alternates in thin beds with

athose iron at Poratsch in Hungary. Nor is it often

ound in large masses : but it often occurs in considera-

ble veins, rich in metalliferous ores, in primitive, tran-
sition, and fleetz mountains. It accompanies sulphuret
of antimony in the mines of Hungary, and sulphuret of
mercury in those of the Palatinate ; sometines also zinc,
iron, lead, and sulphuret of copper.

The uses of sulpbate of Barytes are very limited ; it
is sometimes used in metallurgy, to facilitate the fusion
of certain metalliferous gangues. It is said that the va-
riety called Cawk is used in the smelting of copper at
Birmingham.

HEPATITE.

This mineral occurs in lamellar or globular masses,
of a yellowish, brownish, or blackish colour, which give
eut a fetid odour on being rubbed or heated ; it consists
of 85.2 of sulphate of Barytes, 8 of sulphate of lime : 1
of alumine, 5 of oxide of iron, and 0.5 of carbor,
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It has been met with at*Andrarum, andl in the silver '
mibe of Kongsbegg in. Norway ; at Lmblin in Galicia ;

and at Buxton in Derbyshire. S

. ’

. . STRONTIAN.

" Strentiapy when pute, is white, and possesses a caus- -
tic taste : it _hds a strong affinity to the alkalies. o
It consists of oxygen unitgd with a base, Strohtium,

which mueh resembles Bakium, being of a dark grey
colour, and having much the appearance of a metak, but
has not mush lustre. A -

. Strontinn has never been_found pyre 4 but only com-
bined with the carbonic er sulphutic acid, Torming sul-
phate or carbonats of.Strontian : and it hes.only been
detected in oue or two instances, entering into the com-
position of earthy substances, and then only in very
small proportions; and “as it bas not been found as a
comﬁmnent part of any rock, it may be said to be a rare
earth. e .

CARBONATE OF STRONTIAN. STRONTIANI;JZE.
- .

It is of a greemish or yellowish white, or of -a green
colour, hnd 1s somewhat harder than carbonate of Ba-
rytes; it occurs in radiated masses, the cavities of which
are sometimes lined with acicular crystals: -among
which, regular hexahedral prisms have sometimes been
observed. ' , .

Its specific gravity is 3.67 ; it consists of 69.5 of stron-
tian, 30 of carbonic acid, and 0.5 of water.- Occasion-
ally, it very much resemblesgarbonate of barytes, but it
is not quite so-heavy, and.is somewhat harder.

It was first discovered at Strontian in Scotland,
whence its name, in a vein passing thréugh gneiss, and
accompanied’ by- galena, heavy spar, calcareous spar,
and iron pyrites : it bas Sii\l;e beep found in the lead

I
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" hills; and Hutbodt discovered in Peru, a variety which
is white, transluocent, and radiated.

SULPHATE OF STRONTIAN.* CELESTINE.

This mineral is whitish or of a delicate blue ; whence
it obtained the name of Celestine : it occurs in opake
masses, or fibsous, or, more rarely, crystallized ; the pri-
mitive form, according to Haily, is a right prism of 104°
28’ and 75° 12, with !iomboidal bases ; he has noticed 8
varieties in the form of its crystals. It is not so heavy
as carbonate of Barytes, its specific gravity being only

* somewhat above 8 ; and it is pot quite so hard. as fluor :
it possesses double refraction. It consists, according to
Vauquelin, of 64 per ceot..of strontian, and 46 of sul-

sphuric acid. S

In opake spheroidal masses, it is found at Montmartre
near Paris, &sseminated m beds of argillaceous marl,
separating beds of sulphate of lime. .This variety -con-
tains 8 per cent. of carbonate of lime, and somewhat
less than 1 per cent. of iroh. The fibrous variety of a
blue colour, is found in a plastic clay, at Beuvron, near
Toul, in the department of la Meurtbe in France ; at

~ Frankfort in Pennsylvania, of a sky blue colour : and in
Egypt. The spheroidal nrasses above mentigned, as
well as specimens from Strontian in Scotland, occasion-
ally present ininute crystals. The best crystallized spe-
cimens are said to be found at Noto and Mezzara in Sici-
ly, in beds of sulphur, alternating with beds of snlphate
of lime : it also occurs in beds of sulpbur in Spain ; in
sulphate of lime, in the department of la Meurthe in
France ; and in beds of ferruginous marl near Bristat,
sometimes finely crystallized. ‘

® Sulpbate Smm"cn. The fibrous variety has been difcovered fome
whete weft of Albany,~(Zow.)=and in one or two dther places.
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ALKALINE MINERARS.

Including such as chiefly ‘tonsist of an Alkals
. united with &n Acid.

POTASH.* - = ',

It has already been remarked, in noticing the alkulies
genérally, that potash is not a snmple bedy ; that.it con-
sists of oxygen united with 3 base (Potgsium,) which
bears a strong affinity, in certain respeets, to the metals;-
and that it much resembles quicksilver, . hut is: ilghier
than water. -

Potash is constituted of abeut 17 per cent. of oxygen,

united with about 80 per cent. of potagsium.

It is found in the mineral kingdom, entering into com- .

bination in at least 15 earthy ¢ompounds ; amongss
which are. felspar and mwa, two prmclpal lngredpgnts of

® Potash. The reparation of Potath in- NwYork by burning wod
‘and letchipg the athes, hn furnithell ? body of mﬁructm: facts, llxcre
ftate the refult of much careful inguiry

A: buthel of wood-athes ufually. 'elg'k abont 60 Tbe. und it reqtliru 5oo°
buthels of afhes, or Sosxbo==30000 1bs. to ma@a ton, ef 2000 lbs. of
marketable pot Thus, no merc than 1-15th ¥ the afhes fs vcget*le
alkaline falt. Of courfe, a bushel of athes affords 41bs of Rikali.

eamdofmdwﬂghs abut 300 Ihs und fo litske folid mattew is beft -

afier burning, that fi xle of wood will net yigld more than 100 lba
o then 2ol ‘!"‘m, be e action 2‘&::’2’&2'“? T
verted to gds, or clcapes in r cactxon «17:-3
ranambehmbintbm of adhes. ¥

Oth rt of the weight of md,
before mtneum ollowsP:hat 3;? cordszof wood; ot
weod to the of9ooooolbs unﬁbebwncdtomakeatonofpmaﬂl_.

Al inds ofood ¢ not capabledf afideding thitsamount
‘Thewc are fome forty, fuch ax ecdar, ping, and generglirthe wood of 3rees
gundmg in gum or refin, whith’ htde or nous, of this alkali:
birch, maple, baffwood, ok’ , yield potafh of the Bost
elity, and in the greatest quanity.

~
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the oldest of the primitive rocks; it likewise occurs in 5
others combined with soda ; therefore the term vegeta-
ble alkali, as applied to potash, is not correct, althpugh
it is procured n the greatest abundanee from the com-
bustion of vegetable matter of various kinds.

Potash is Iikewise found combined with the carbonic
and nitric acids.

CARBONATE OF POTASH.

Carbowate of potash, in its various states of prepara-
tion from different kinds of vegetable matter, is also cal-
led familiarly, pofash, pearlash, or salt of tartar.

The combustion of vegetable stems, leaves ashes con-
sisting of the earthy and metallic ingredients of vegeta-
bles, and a proportion ofthe carbonate of potash. The
latter is dissolved vut by water, and being dried, is the
potash of commerce. This when calcined, is called
foarla:h. I» England aod Ireland, potash is obtained

rom the combustion, as_rincipally, of the ecommon fern;
1000 parts of which, afford abeut 37 of ashes, and four
and a quarter of potash. In the mountainous forests of
Germany, and woodland tracts of Poland and Russia, it
is prepared in considerable quawtity. . The British mar-
ket is chiefly supplied from North America, where the
employment of making petash is subsidiary to clearin
the d for agriculture: T¥e tartar that is depositeg
on the sides of the casks in yine countries is, when soft,.
formed into masws, which being dried in the sun, are
‘afterwapds piled upon a farnaee with alternate strata of
charcoal : the a®d,and inflammible matter of the tartar
is- then bumed off, without fusing the alkaline part,
which becomes very pesous and perfectly white :. it is
. then dissolved in hot water, apd deimg - afterwards eva-
porated, dried, and slightly ¢alcimed, Decomed %t for
. sale, and is the salt ¢f tartar weed in medioine. K eon-
* sists of 48 parts of patash, 43-of carbgmicvecid, and 9 of
water. L ' IR
. It haslong.been & question amang ehemists, whether
the potash cbtained by the ¢ombustidn of v les is
formed by this pracess,.pr whether, it previougy gxistexl

2
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m the plent. . Some of the older eminent ohemists were
of. the-formier opinieny but the latter is now gaining
g"md- T ‘;‘. A ) "‘*- AR . . !
gy - MLTRATE OF POTasH.¥ :
- Nitrate -of petash, Nitre,- or Sal(petre, is waturall
found only in a{: efflorescent state,. in extremely de_licntz
fibres, and is very abundant. There are few countries
in whieh it is-not found-; it:mmostly occurs on'the surface .
of the earth} never far begeath it. ..Old walls, afford~
ing animal or vegefable matter in_a state of decompo-
sition, dfy chalky plains, or sands contaiping carbonated
lime, are frequently covered by it Argillaceous earths,
or pure sand, never contain it; whence it seems proba-
ble that lime is essential te its composition, and that *
during its spataneous formation, it absorbs at least one
of its grinciples {rom the ‘atinosphere. - : :
itre is occasionally, though rarely, foynd in water ;
but it enters into the composition of several plants; as of
tebacco, the sunflower, hemlock, &c. It comsists of
Ageparts of potash, 33 of nitric acid, and 18 of water. . .
It is found op many of the plains of Spain; and on
the chalk near Evreux in France, from which-it is ga-
thered 7 or 8 times évery year; and in the deep grottos
of Mont Homburg, in-Germany. - In [taly it is afforded

Nitrate of Patash, A native earth is faid to exift on one of the South-
ern branches of the river Potomac, in Maryland, bordering on’ Virgigia, -
from which Salepetre is manufactured. -The material was rufty or ied.g'xih
brown, and foft gnough to be fcraped by the finger.nail. 'The bafe feemed .
to be a bolar or argillaceous earth. On powdering fome of it, and 3dding
fulphuric acid, I was faluted by the fumes of the nitrous acid.—(Zaw, is
Mad. Repos. Vol. 12, p. 296.

Native falt-petre exifts in Kentucky aflociated with particles of quartz
and fand-rock, Of this, it is reported there are extenfive ftrata, horizon-

. tally difpofed. In the fpecimens I have feen, thé falt petre feemed to be
diftributed thramgh the whole rocky mafs, to cement the filicious particles
togethter, and to affift their coherence. Though in fome parts, the falt-
petre filled up fiffures between the parallel layers of the fand-rock, and
occupied in like manner veins and cracks acrofs the strata,

Tﬁe falt-petre caves of Virginia and Kentucky have been mentioned
already. The eftimate of their product is highly confoling to our councry.
$Their hiftory as well as that o}) the faltpetrousfand rocks afford curious
problems for chemifts to folve—( Brown, 6 Trans. Am. Philes. So. 13
Med. Repos. p. 367. ) -

Thus Potath is.a mineral as we&as a vegetable alkali,

H 2 >

.
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by the calcareous soit of Melfetta. Hoogaypthe Uk-
raine, aud Podolia, furnish Exgope with “abuadance ‘ef
nitre. In Arabia jt occurs in a valley between Msant
Sinai and Suez: Persia affords it, fid it is very eom-
won in India, especialty in a large plsin about 60 miles
from Agra io Beogal, whieh is said to have bees formerly
well peepled. It is found atilie Cape of Good Haope.
Pise Mountainous regions of .Kentaeky, which-uré eal-
careons and full of caverns, affordit to the :inhabitants
of North America. In Sowth' Amesi¢a, the plaias bor-
dering the ses, near Lima, are covered with'it. ;
Bat nitre is not nsturally produced in sufficient quan-
tity Tor its multiplied uses. It is thevefere produred am
tificially. In order to this, heaps of ‘Rubbish, of plas-
ter and of earth, with dung and other vegetable matter,
are placed under sheds ; these are moistened with vari-
ous animal Aulds, as blood, &c. and the mass is thea -
exposed to rot in the air. - The consequence seems to
be, that the azote disengaged by the putrefaction of the
animal matter, eombines with the oxygen of the atmos-
phere, producing nitrie acid'; which, by \;nitiné"with
the petash of the vegetable matter, forms ni¢re. Thiwds
Aterwards purified. . “ .
Nitreis employed in medieioe, "the ants, and in me-
tallurgy, for assisting the processes of oxidating and
smelting ; but its principal if not its chief use is in the
manufacture of gunpoyder, for which that imnported
from Egypt is the most esteemed, as it contains least cal-
careous matter. Gunpowder consists of 76 parts of nitre,
9 of sulphur, and 15 of light ebarceal. .

SODA.

Soda is not a 'simple, elementary body, but a com:
pound, consisting ef-oxygen unitedlvlvt{th a base (Sodium ),
which possesses several characters common to the me-
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tals ;. it most resembles silver, but is lighter than. avater.
Soda consists of sbout 221 of oxygen, @nd*¥7§ of so~
ﬁm, e e R ¥ . -
~Boda is no wheve found: ip the puse state; it-entevs
mto cembination “in - about-12 e;rrtohy min;;a{s already
described, in. proportiens eatying'frem 1% ersgeént. 3
and 35 met with .I:) 5‘vothers‘cum.%ni3ed*with p£ush. S
~ +Soda is:found. both’ in the~ mimeral-und :vegetable
kingdonrs ; it occurs combined - with thé carbowric, suk
phurie, boreeic; and mruriatic acids ; forminggarbonute,
sulphate, borate, and muiiate of veda, - . .
Toa - N L . - R - '
*«GARBONATE ‘OF S0DAK k
~Camboute of suda is both ‘mineral -and wvegetable.
When mirferal, -1t s meb with. either dissolved in the
water of eértain hot*springs, as thidse of -Carlgbad in
Bohemis, and ‘Rykum in Iceland, or in eertain lakes,
,asm Egypt and' Hungary ; or im the state of a solid
salt- found beneath the surface of the soil :—when |,
vegetable, it has been found to exist ready formed. in
the plaat called Salsolz Soda, and in certain sea weeds.
Itis vpyocured froin both these sourees. Pure carbonate -
of soda by analysis yiélds 22 of soda, 15. of carbonic -
" aeid, 62 of water. Coa :
Carbonate of soda is found in th& natural state nearly
compact, but sowewhat striated, hetween Tripoli and
Fezzan in Africa; -and according te .Dr. D. Munro, in
a stratum only -one inch thick, in contact, both above °
and below, ‘with muriate of seda (commoa salt)’ 1Itis .
collected to the amount of hundreds of tons annually. It

1

is called Tronz- It rarely reaches Europe. Trona

* Several specigs of maritime plants, particufaliy of Salsola or Glass-
wort, on being reduced to athes by fire,. afford a Kelp, or mass of athes
geplete with Soda. ! . )

‘This seme alkali jas alfo been prepared by the burnihg of certain ma-
rinlc vegetables, such as the fuci and ulva that grow upon the rocks under
Salt wate; ' ) :

A fam?e of falt, brought to me from a well In one of the Saline districts
of Kentucky, was a mixtute of Carbonate of Soda whh muriate of Soda ;
of which the quantity of the fornger was so eonsiderable as to render it un-
fit for seasdning and-curing provigions. The water from which these Salts
were extracted may be gumpared to the Nitriat¥ pools of Egypt.

Soda thercforg, like potn&, is both ayegetableand a mineral atkali. .

-
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consisis of 37 sode, 38 carbonic -asid, 22} water, 2%
ate of sodn. - : -
he miveral carbonate of soda called Natron, ispro-
osred from the lakes of Egypt asd Hungary. Tha for-
mer are six in number, situated in 3 barrenmlley; called
Bahrbela-ma, sbout 33 miles westward of the Delta,
The soil coasists of calcareous veck, mixed with .
sum. and cevered with sand. ‘These lakes ¢ontain both
the muriate and carbonate of eoda, 2nd the edges of-the.
lakes are surrounded by a band some .yards in breadth,
of these substances, ehiefly of the latter; but the prin.
cipal accumulation is at a fittle distance from the bank.
It is taken out and exported in that impure state.

“The lakes of Hungary are four in number, and lie
between Deobritzin and’ Groswaradin ; ‘they. are :much
neglected. The soil is a stiff blye clay covered by white
calcareous sand. ‘The lakes are from one to two miles
in circumference, and in the winter are full of water:
about April they are generally dry, and the saline eflo-,
rescences of natron, mixed with a littlesulphate of soda,
appear ; which, being gathered, re-appear in three or
four days; this kind of harvest continues till towards the
end of October, when wiater begins, and the lakes be-
come full of water. The Natron, both of Egypt and
Hungary, is imported in pulverulent masses of a dirty
grey colour.

he Natrqn of Egypt yields by analysis about 32 of
carbonate of soda, 21 of sufphate of soda, 15 of muriate
of soda, and 32 of water. 'That of Hungary is cempo~
sed of the same salts, but varies in respect of their pro-
portions. o _ '

Vegetable carbonate of soda is of two kinds, Barilla
and Kelp. ‘The former is the residuum left after the
eombustion of the plants, salsola sqda, salicornia, &c.
* which are cultivated by the Spapiards on the coast of the
Mediterranean. The sea water is occasipnally admitted
to these plantations.  When the seed 1s ripe the plant
s cut down, the seed rubbed out, and the plantsis burnt
in a furnace. &elp is.made from sea weeds, principally
from the leafy fuei, vesieulosus and serratus, which grow
on rocks between high and low water marks. These
plants are gathered on ghie shores of Britain and other
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ceuntries from May to August, and gfter being dried,
are bugnt in pits j during combustion the mass bgcomgs
fluid, and when cold is broken igto large pieces, for sefe.
It is very impure : the propertion of pure soda.tontain-
ed in the mass, varies from one and a half, to 5 per cent,

SCLPHATE OF SODA.¥ -

Sulphate of Soda is found in an efflorescent state, of
a yellowish or greyish white colour, or-imt an earthy
form, or more commonly dissolved in certain mimeral
waters : it is of a bittef saline taste, and is most com
monly met with in the nefghbourhood of rock-salt or brine.
springs. It consists of 27 of sulphuric acid, 15 of soda,
and 58 of water. - oo -

Sulphate of Soda is found in many of the lakes of
Austria, Lower Hungary, Siberia, and Russia, and in
Switzerland ; near Madrid in Spain it oceurs in efiores-
cences at the bottom of a ravine, and it is said to form
an ingredient of the waters of the Tagus. It has been -
found in the workings of old miines near Grenoble in
France, and sometimes on old walls in the dame manner
as nitre. It is also found in the ashes of some veg&tables,
especially of sea-weeds, of the tamarind, and of some
- kinds of turf; and is therefore not an uncommon sub-.
stance. When purified of the iron with which it is usu-
ally tinged in the native state, ‘or when prepared artifi-
gsi:llly,,n is nsed in'megicine under the name gl‘ Glayber’s

L. . : : : :

BORATE OF SQDA.

Borate of Soda, or Borag, is chiefly, if:not only,
brought from Thibet, where it is procuréd from a lake
witich is entirely supplied by springs; and is fifteen ‘days
jourpey from Tisoolumbo the eapital. The water con-
* tainaboth borax and comman ;55,’ and’ be’ini:}g a verg
high situation, is frozen the grester part-of t

yean——

j * Sul] te Soda has been found pative infornof the Limestoric Ca-
hm . i:ﬁﬂ e Prl?;-.mqq:n o‘f fe;-félita:ftb(:;n occanl-lwale:: (this article

in large tity. s falt therefore ig-an ingre-
dient i &?‘ liquid of the four dpere .
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The edges and shallows of the lake are covered with a
stratum of borax, which is dug up in cqpsiderable masses,
and the holes thus made are gradually filled by a fresh
deposition : from the deeper parts of the lake, common
salt is procured. The borax in its rough state is called
Tincal, and is brought to Europe in the form of a brown-
ish grey impure salt ; orin detached crystals about an inch
in length, of a pale greenish bue, and in the form of
compressed hexabedral prisms. :

But it iseaid also to be found in the island of Ceylon,

in Tartary, in Transylvania, and in Lower Saxony, and

abundantly in the proviace of Potosi in Peru.

The purification of Borax is an art confined only to a
few chemists : when pure it consists of 34 parts of bora-
cic-acid, 17 of soda, and 47 of water. ° .

MURIATE OF SODA.® ROOK SALT. CUMMON SALT.

Rock Salt is found in beds'or masses ; sometimes
crystallized in the formi of the cube, which is that of its
primitive crystal, and into which pure Rock Salt may
readily be cleaved ; when impure, as when its brown co-

e .

* Common falt has been from sea-water in various places,
very pure, elcgantly crystallized and of t purity. .The water is
{epadr:ltlcd by fpontaneous evaporatioti, and the salt left behind to concrete
in shallow pans. .

‘The falt fprings in the intgrnal parey of the Fredish ftates and territorics,
are numerous and in feveral places yery rich in myriate of foda.

In New York, thefe of Salina, I&ontuuma, and Galen, are amgong the
moft diftinguifhed, and afford inexhauftible quantities of excellent Saft.
‘The Ondndaga Lake, which receives the water of the Salina-Springs, has
? that account, been fometimes élled the falt-lake, Igé'a l;::‘am )a'- ‘l‘:

rans. of the Society for the promotion of arts, and Med, 5. Pol. 2.
lndiam?fthere arﬁa{t fprings of-gm{hpottance, to the{:habkana near
the Wabath. (Acts o Coﬂa .)

In Virginia, Pragon’s falt-wells afford a fnppl_y fer the adjacent region,
o Remtact bcﬂi‘ef‘n‘ll:ﬂmgnndip gvand ful lcks, ore.s very semaskable fou

entac - -licks, gre.a very sem: -
tore in that cu’riqus and ?émeﬁing fection of of: conne:r’y. .
In Upper Louiffana the ft&ﬂ or falt tﬁuiricu, or falt plains near the

northern fources of the Arkanfa excite attention of all vifitors #nd -

travellers The foif in many parts of the extenfive wacts Tisyated betweop
the Miffouri aid the Ark: is faid to be fo highly impregmated with falt,

" that freth water to dgfnk is a rarity. . . ..
It may be rationally prefumed that thefe fprings and others, mdt hereip
cavmerated, are fed by Knua or -falt, forming ffrata below.

Wates rusning over fuch tifick and folid maffes of flt, carrics Ll X S
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lour is’ﬂderivg‘d from ap intermixture of clay, its structure

is less determinately lamellar ; its lustre is sbining or vi- °

treous ; it is either translucent or transparent, and its co-

| lour is very various, as white, grey, reddish brown, brick
red, violet, blue, and green. It yields easily to the
knife ; its specific gravity is 2.64 ; pure muriafe of soda,
according to Berzefius, is composed of 46.55 of muriatic
-acid, and 53.44 of soda. Rock Salt, according to Kir-
wan, is composed of 33 of muriatic acid, 50 of soda,.and
17 of water : when of any of the, forementioned colours,
it is always somewhat impure. - It is sometimes,: though

- not often, of a fibrous texture. . . ’ NP
’ Muriate of Soda is one of the most abundant substans
ces in nature, not only is it found in large beds and mas-
ses, but also an the waters of certain springs and lakes ;

and in those of every see. It forms about one-thirtieth

part of the waters.of the Ocean. PR
Salt, or Brine Springs are not found in primitive

eountries ; but generally arise from the mewer secanda-

ry : nevertheless they are said never to be far distant
f!om the chains of primitive mountains : they are found

at the foot of the Alps, the Vosges, the Pyrenees, the -

Carpathian mountains, &ec. ; those of Droitwich, in our
own coufitry, are surrounded by a brownish red sand-
stone, which is considered to.be the old red sandstone
of Werner. So immense is the quantity which rises
from the four pits,*which are sunk through various kinds
of soil, rock, and gypsum, that, although that which is
used bears but a small proportion to that which runs to
waste, the quantity of salt annually made from them
amounts to about 16,000 tons. Salt springs are said to
arise in countries in which no deposition of Rock salt
has been discovered ; the brine commonly contains some
portions of certain other salts, as sulphate of soda, and

part of it. When the brine runs away, there is faid to be a fajt-fprin
when it is ftagnant and reached only by digging, itgeonftitutes a fqﬁfwe
The fuppofed beds of rock-falt fupplying the frings and wells, were
bably derelictions of the falt ocean which originally covered the whole of
North America, of of the falt lakes that continued to cover -extenfive
tracts of that continent, after the primitive ocean had retired. The rege
fons for this opinion may -be feen in my memoir on the orgasic remains
_ which were depofited during thofe periods, and that have come to view
ﬁncethcwaunretiredmtgcitpr ent refetvairs, :

e
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sulphate of lime, &c. and it has been remarked in re-
to some springs, thaf the quantity of brine always
increases after hpavy rains.

" Rock Salt is gommonly disposed in thick beds ; either
superficial, asin Africa, or ol a very great depth, as in
Poland : sometimes they are very high above tHe level
of the sea, as in the Cordilleras of America, and also in
Savoy ; where they are found at an elevation equal to
that of perpetual snow. In Spain, Rock salt occurs in
vast masses, which seem to be isolated.

Sulpbate of ligpe, or gypsum, almost always. accom-

. panies Rock salt ; and is sometimes so impregnpated by

it, as to be worked as a Salt mine, as at Arbonne in
Savoy. :

Red or greyish clay frequently alternates in beds with
Rock salt ; but blocks or masses of clay are spid more

often to- be enclosed init: when in beds the clay is ac-

companied by sand, grit-stone, and rounded pebbles,
and ﬁy compaet carbonate of lime, whieh is sometimes
fetid, sometimes bituminous. Rock salt commonly
rests upon suiphate of lime, and is covered by car-
bonate of lime. ‘In the beds of various substances
which accomgany it, are sometimes found the remains
of grganized bodies, the bones of elephants and other
mammalia, carbonized wood, fossil-shells, and bitu-
men; and frequently masses of sulphur are found in the
sulphate or carbonate of lime. :

gevenl countries in Europe abound in Rogk salt and
Salt springs; Spain, Germany, Italy, part of Russia,
&c.; in England in Worcestershire and Cheshire ; in
France there are many Salt springs, but no known de-

site of salt. Sweden and Norway are without salt.
t is abundantly found in many countries of Asia, Africa,
and America. ‘

.
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AMMONIA.

A mmonia, or Polatile Alkali, when pure, subsists ina
gaseous form. R is commonly believed to consist of
hydrogen and nitrogen; but some experiments of
Sir H. Davy have iuduced the suspicion that it contains
7 or 8 per cent. of oxygen.

It is only found combined with the sulphuric and
muriatic acids; forming sulphate and muriate of am-
monia. '

SULPHATE OF AMMONIA,

- Sulphate of Ammonia has an acrid, bitter taste. It
occurs in the form of stalactites, of a yeHowish colour,
and covered® by a whitish, farina-like dust, which are
found in the fissures of the earth surrounding certain
small lakes near Sienna in Tuscany.- It consiets of 40
per cent. of ammonia, 42 of sulphuric acid, and 18 of
water.

MURIATE OF AMMONIA. SAL AMMONIAC.

The Muriate of Ammonia is not abundant ; it chiefly .
appears in efflorescence of a greyish white, yellowish,
apple green, or brownish black colour; but sowetimes
occurs in small crystals which are not very determinate.
It consists of 40 per cent. of ammonia, 52 of muriatic
acid, and 8 of water.

This salt is characterized by its insolubility in water,
and by the ammoniacal odour which it gives out when
triturated with lime, better than by any of its external
characters. It sometimes exists in the substances which.
enclose it, in such a manner, as to be without the reach
of the eye or the feel.

It is principally found in the neighbourhood of volca-
poes, sublimed in the cracks of lava, among other vola-
tile matters near their craters. It thus occurs in the
lavas of Etoa and Vemviush At Solfatara it escapes in
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bubbles, which are canght and condensed in long earthen
pipes. It is said to appear in efflorescences on certain
rocks in Turquestan in Persia, in Calmuc Tartary, Bu-
charia and Siberia ; in some lakes of Tuscany, and cer-
tain Springs of Germany; and in some English coal,
cially that of Newcastle.
olatile alkali is obtained from Muriate of Ammonia.
The Sal Ammoniac of commerce is chiefly brought from
Egypt, where the soot proceeding from the combus-
tion of the excrements of certain ruminating animals
who feed on saline plants, is collected in chimnies,
whence the soot is taken and placed in large glass ves-
sels: it is then heated sufficiently to drive off the mu-
-.riate of ammonia, which is sublimed, and attaches itself
to the upper edges of the vessel in cakes, which are al-
ways, in some degree, tinged by tbe soot; in this state
it is sometimes preferred for use in the arts. The soot
affords nearly one third its weight of Sal ammoniac.
It is obtained in various parts of Europe by the dis-
tillation of animal matter.
It is used in medicine, and in the arts,

.



NATIVE METALS
AND
METALLIFEROUS MINERALS:

Including such Metals as occur nearly pure, or °
combined with oxygen, or sulphur, or one or
more of the acids ; together with those compound
substances commonly denominated Metalliferous
ores.

IRON.*

Pure Iron is of a bluish grey colour, and has a granu-
lar texture; it is hard, ductile, and malleable, and is
the most tenacious of metals next to gold. Like cobalt
and . nickel, it is magnetic ; and so readily is polarity
acquired by iron, that a bar remaining a long time in a
vertical position, or even approaching to it, becomes
magnetic. The northern pole is always at the lower
extremity. The specific gravity of iron is about 7.

Iron 1s an ingredient of mica, which enters largely
into the composition of some of the oldest and most
abundant primitive rocks ; and being found in all soils;
and in almost every rock, it is therefore considered to
be the most generally diffused substance in nature. It
bas been met with in the nearly pure metallic state in
considerable masses, reputed to have fallen from the at-
mosphere ; but these masses are generally alloyed by

Iron~1Iron is found abundantly in the United States; in the veins of
the primitive and tranfition rocks of New-York and New-Jerfey ; and in
fecondary and alluvial tracts of both thefe States, and of feveralcothers.
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nickel, Native Iron is also said to bave been found dis-
seminated in certain metalliferous veins. The ores of

-iron are very numerous ; it occurs combined with sul-
phur, oxygen, the oxides of titanium, manganese, and
chrome ; the phosphoric, sulphuric, carbonic, and arse-
nic acids ; with silex, alumine, lime, and with water.
Mineralogists are not well agreed either in respect of the
names or the arrangement of the ores of Iron.

The ores of Iron, which are of a dark brown or black
colour, and in which the iron is considered to be com-
bined with a small proportion of oxygen, such as the
magaetic and brown iron ores, belong chiefly, though
not exclusively, to primitive countries : they often form
an integral part of primitive rocks.

The Ref Iron ores chiefly belong to secondary and
alluvial countries ; they are occasionally met with in the
veins of primitive mountains, but are not found entering
into the composition of primitive rocks.

The red and argillaceous varieties, but particularly
the latter, it is remarkable, .are generally found io the
veighbourhood of coal, so essential to their reduction
i tue metainc state ; éither resting on the coal or filling
up the fissures in it. Iron ore i® tbus found in the col-
lieries of Glamorgan, of Monmouth, Staffordshire, Shrop-
shire, and of those of Carron in Scotland.

It would be vain to attempt the enumeration of the
uses to which iron is put by man. Steel is an artificial
combination of iron with carbon.  The brown colour
used in Porcelain painting is oxide of iron.

An ore, in which iron is combined with alumine, is

" used in the making of what are termed red lead pencils.
Plumbago, or black lead, is a natural compound of iron,
with a large proportion of carbon.

NATIVE IRON,

Native Iron is said to have been found in veins.
Scrisber mentions having met with it in the form of a
ramose stalactite covered by brown fibrous uxide of iron,
miogled with quartz and clay, in a vein traversing the
%ounfain of gneiss, called Oulle, near Grenoble in
rance.
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Berguman cites instances of malleable iron having been

g)und in a gangue of brown garnets, near Steinbaoh in
axony.

. Lehman says that it was found in a vein at Eibestock

in Saxony. '

Karsten describes a brown oxide of iron mingled with
spathose .iron and sulphate of barytes, which contained
native iron disseminated through the mass. It was found
at Kamsdorf ; and consisted g? about 92% parts of iron,
6 of lead, and 1% of copper. -

NATIVE METEORIC IRON.¥

Native Meteoric Iron is somewhat paler and lighter
than common metallic iron, and is often more mallea-
ble: it is supposed that its colour and superior mallea-
bility may be owing to a small portion of nickel combi-

ned with it, and that its lightness is owing to the very '

numerous minate cells observable in it. It is magnetic,
flexible, and cellular ; the cells are occasionally filled' b

a yellowish and translucent substance, of a somewhat resi-
nous appearance, by some considered as a variety of olivia.

v

Meteoric Iron has begn found in different guarters of

"~ the globe ; in Bobemia, in Senegal, in South America, -

and in Siberia ; of the latter we have the best account.
It was found by professor Pallas on the top of a moun-
tain, on which. there was a considerable bed of magnetic
iron-stone, on the banks of the river Jenisei. It weighed

* Native Meteoric Iron.—In the New-York Inftitution Col. Gibbs has
placed a mafs of nacive iron, brought from one of the weftern branches:
of the Red River, in Louifiana. It weighs 3000 lbs. Its greateft len,
exceeds three feet, and its greateft breadth amounts-to about two and a.
half fect. Its exterior furface isisregular, aboundipg in clevations and de-

reffions.—( Med. Repos. wol. x5, p. 83, and wol. 16, p. 424.)  Pieces have
geen liberally beftowed on curious individuals and mufeums. It is g:rfcctly
malleable, and feveral articles hammered out of pieces directly from the
mafs, are in my poffeflion. Its outfide is ¢covered with a blackifh cruft,.

on the removal of which the bright metal foon becomes cmdcd again. It -

appears to be remarkably pure, containing neither nickel nor any other
nretll.—(dner. Min. Four. p. 12

4. .
The meteoric ftones, which fell) at Wefton, in Connecticut, contained

iron, the greater part of which was in a perfeétly metallic fate. A

whole ftone attra&s the magnet, and its powder is attracted bz the mag--
net. Portions of metallic iron may be feparated, large enough to be ex—
tended under the hammer.  Some of the iron is combined with fulphus:
into pyritess (Silliman and Kinphyﬁ} 2
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1680 Russian pounds, and possessed some of the impor-
tant characterspgf pure iron, as malleability and ﬂexiﬁ‘i)!li.-
, and was reported by the inbabitants to bave fallen
m the sky. The mass found in the Vice-royalty of
Peru in South America, was described by Don Rubin
de Celis : it weighed about fifteen tons; it was compact
externally, and was marked with impressions as if of
hands and feet, but much larger, and of the claws of
birds; internally it nted many cavities : it was near-
ly imbedded in white clay, and the country round it was
quite flat and destitute of water. Meteoric Iron is alloyed
by about 3 parts in the 100 of nickel ; which, it is wor-
of remark, is also found by analysis to be a consti-
tuent part of all those stones, whicb in various parts of
the European Continent, in England, and in America,
have been known to fall from the atmosphere, and are
therefore terined meteoric stones. .
In the imperial cabinet at Vieuna there is a very con-
siderable mass of meteoric iron, which fell from the at-
mosphere in 1751 at Hraschina, near Agram in Croatia,
appearing in the air like a globe of fire. It consists of
963 Eer cent. of iron and 3} of nickel.
‘The Abbé Haily is of opinion that some appearances
of crystallization approacEing the regular octohedron
may be traced in meteoric iron.

IRON PYRITES.® SULPHURET OF IRON.

Iron Pyrites is tin-white, steel-grey, or of various
shades of yellow, and is found in mass, and of various
shapes, as stalactitic, nodular, 8c. and crystallized. It
includes several varieties . some of which greatly resem-
ble yellow copper ore, but may be readily distinguished,
as the latter yields to the knife, which iron pyrites does
pot.

* Iron Pyrites~This mineral exifts in primitive and fecondary rocks
abundantly’in New-York, New-Jerfey and clfewhere, and is frequent in
alluvial fituations. It exifts in cubes, parallellopipeds, rounded balls, irre-
gular globules, and in maffive forms. ~ Its colours are bright yellow, pale
yellow, and brown. Some of its forms are permanent ; in other cafes, it
decompofes fpontaneoufly, and crumbles down.

Pyrites often penctrates wood that has been buried long in the earth
and carhonated. * Such kinds of mineralized timber have been dug up on
Long-Uland, Staten-fland, Wathington city, and innumerable other places.
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One variety, which affects the magnetic needle, is
therefore called Magnetic Pyrites. 1t is not found crys-

tallized ; it is generally of a bronze yellow, but is some- .-

tintes brown.  Its magnetic property is supposed to be
derived from its containing a larger proportion of iron
than common pyrites ; it consists of 63.5 metallic iron,
and 36.5 of sulphur ; and its specific gravity is 4.5.

It is believed to belong almost exclusively to primi-
tive countries. It is met with in Saxony, Bohemia, Si-
lesia ; at Moel Elion in Caernarvonshire, it occurs with
common pyrites in a kind of serpentine, and near
Nantes in France in limestone.

When nearly of a tin-white, yellowish, or steel-grey,
it is termed White Pyrites. The principal difference
between it and Contmon Pyrites seems to be, that the
former decomposes much easier. The specific gravity
of the former is 4.7 ; of the latter 4.8. Both are found
crystallized in the cube, which is considered to be the
form of the primitive crystal : the crystals of common
pyrites, in my possession, afford 38 varieties of form,
which are very beautiful and interesting. White and
common pyrites differ very little in the results of their
analyses. The latter yields about 474 parts of iron, and
51% of sulphur. The former contains a rather larger
proportion of sulphur.

A variety is occasionally found containing both sul-
phur and arsenic ; it'is of a paler c.lour than common
pyrites. 'The arsenical ore of iron called Mispickel is
noticed under the head Arsenic, to which it properly be-
longs.

Iron Pyrites occurs in almost every species of rock.— -

It abounds in granite, and particularly in argillaceous
schistus. It is never wrought as an ore of iron, but is
largely employed in the manufacture of green vitriol ;
and sulphur is often procured from it by sublimation.

MAGNETIC IRON ORE.¥

Magpetic Iron Ore is generally of an iron-black co-

* Magnetic Iron Ore. 'The ‘Magnet is found abundantly in the high-
lands of New-York, near the Military Academy at Wett-Point, in the
primitive formation of rocks. It is alfo fo plentiful in the tranfition rocks

»




158 ELEMERTARY INTRODUCTION

lour, with a slight metallic lustre. It is found massive,
and erystallized in some varieties of the octohedron,
which is considered to be its primitive crystal. It is
sufficiently magpetic to take up iron filings, and possesses
polarity. It is nearly a pure oxide of iron. Its specific
gravity is about 4.5.

It is most commonly found in primitive countries,
geverally in beds and large masses; and is accompa-
nied by hornblende, granular limestone, and garnet ;
and occasiopally by blende, all the varieties of pyrites,
fluate of lime, oxide of tin, and sulphuret of lead, &c.

The mountsins called Taberg in Swedish Lapland,
and Pumachanche in Chili, are said to consist almost
entirely of Magnetic Iron Ore. It is plentifully found
-also in Corsica, Saxony, Bohemia, Silesia, Russia, and
the East Indies. In Great Britain, in Cornwall, Devon, -
and the Isle of Unst in the Hebrides.

It exists in great abundanee and purity at Roslagia
" in Sweden, where it is manufactures into the best bar
iron, so much sought after by our manufacturers of steel,
though it affords on]hmiddlin cast iron.

:Some varieties of netic Iron ore, either compact,
sandy, or earthy, have been found, eontaining from 12
to 22 per cent. of oxide of titanium. The sandy variety
is found in angular or rounded masses, and in octohedral
crystals. It occurs at Hunstanton, in Norfolk ; in
Agyleshire; and st Arklow, near Wicklow in Ireland,
with native gold.

RED IRON ORE.* IRON GLANGE.

Red Iron ore presents itself under many varieties of
form and colour ; most if not all of which are very fee-

«of Schooley’s Mountain in New-]Jerfey, that furveyors are embarrafled to
find the true courfe by the needlfeI of the compafs. The load-ftone affects
it very much in certain places. Magnetical Iron Ore is found in man:
other places. Indeed, as the globe we inhabit exhibits fuch ftrong evi-
dence of magnetical attraction, I entertain no doubt of the prevalence of
iron, or of fome other magnetical metal, throughout its denfe body,.cfpe-
cially in the northern hemifphiere.
* Pieces of the red ore of Iron, are frequently picked up along the
of New-York. They are soft enough to be employed by the millers.
to make marks on barrels of four, in addition to the brands from. Hot.
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bly magnetic : and though fragile, many of them are
bard enough to scratch glass : they all afford a red pow-
der. Iron Glance is considered, by many mineralogists,
to be an oxide of iron, but not one variety has yet been
analyzed. It occurs crystallized ; in lamell ; mica-
ceous ; in scales ; in globular masses, and in stalactites ;
also compact and ochrey.

Chrystallized Iron G;:znre occurs under very different
circumstances. It is abundantly found in the old and
famous mines of the Island of Elba, in very brilliant and
frequently, very large crystals; and in Saxony, Bohe-
mia, Silesia, Switzerland, France, Norway, Sweden,
and in Cornwall. It is also met with, principally in irre-
gular and compressed crystals, in the fissures of the lavas
of the Puy de Dome in France, of Vesuvius, also in the
Lipari islands, and the volcano of Stromboli.

t affords an excellent malleable iron, but somewhat
hard ; and also a good, but not the very best, cast iron.
Its specific gravity is about 5. .

In lamelle of a shining metallic lustre, it is met with
in Caernarvonshire, and at kskdale in Cumberland.

The micaceous variety is found principally with other
ores of iron, and sometimes with coal ; it occurs in mi-
nute scales of a reddish black colour, and unctuous to
the touch. It is found in the Hartz, at Schemnitz in
Saxony, &c. and at Tavistock in Devonshire, and Dun-
keld in Perthshire ; the scaly variety seems to differ ve-
ry litde from it.

Red Hematites Iron ore, is of a bluish grey colour,
with a metallic lustre, and passes into brownish red ; it
occurs in globular and stalactitic masses, which internal-
ly bave a fibrous diverging siructure ; and are sometimes
in concentric layers. Its specific gravity is nearly 5. It

irons. They were in all probability wathed from the intérior country,
where iron ore abounds, to the sea coaft, by the weight and preflure of
water that broke the barriers, and covered t.ze alluvion of the ocean with
another and more recent aliuvion from the mountains.

My fpecimens from Elba, are diverfified and elegant. Ore of the crys-
tals has the faces of a mirror ; and the fides are fo bright, that the face, the
eye, and cven.a hair arc refle@ed in the moft perfe@ manner to the behol-
der. Quartz, opal, and fhort-atbeftos (mineral cow-itch) accompanied
my box of articles. -

The micaceous ore of iron ore exifts in New-York, Vermont, and va«
rious other places,
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is fornd in Saxony, France, Silesia, and in England;
very abundantly at Ulverstone in Lancashire ; and in
the Forest of Dean in Gloucestershire ; but Norway, and
other Northern countries, seem almost destitute of this
variety. It affords excellent iron, both cast and mal-
leable ; most of the plate iron and iron wire of England
are made of it. When ground to fine powder, it is large-
ly employed in the polishing of metal.

The Compact variety is of a dark steel-grey, brownish,
or blood red colour, and is found in mass, disseminated,
&c. and sometimes in crystals that have taken the forms
and places of those of other substances. It is found in
Fraoce, Germany, Norway, Siberia, and at Ulverstone
in England, and occurs both in primitive and second.
countries. Itaffords good cast iron, and malleable thoug
somewhat soft, bar iron,

Reddle, Red Ochre, or Red Chalk, is of a blood red,
passing into brownish red. 1t is dull, earthy, and is nearly
without lustre. 1t generally accompanies the two pre-
ceding varieties. It is used in the arts, Near Platte in
ﬁoh_emia it is smelted, and affords very excellent mallea-

e iron.

BROWN . IRON ORE.

Brown iron ore, like the preceding species, is found
under several varieties of form ; but does not resemble
it in being slightly, magnetic : all its varieties afford a
brown powder. It is not certain wherein it differs from
the Red Iron ore ; most of the varieties of the Brown
Iron ore have been proved to contain a small proportion
of oxide of manganese, and this is supposed to constitute
the difference between the two species. It also occurs
scaly ; in globular masses, and stalactites ; also compact
and ochrey. .

* The scaly variety seems to differ in its internal cha-
racters from the scaly variety of the red, only in being
of a colour between steel grey and clove brown.

The Brown Hematites* 1s fzund under nearly the same

* A compa& wariety of this ore, containing encrivites and shells appa-
rently of the fea, was brought to me from longneida,‘ by Gov. D, W.
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circumstances, but not altogether in the same countries
as the red ; it yields a better cast iron than the brown ;
but the bar iron of the latter is both very malleable and
very hard, probably from the manganese which it con-
tains ; hence it yields excellent steel. Though it is
found in Eniland, it does not occur in sufficient quantity
to be wrought.

The Compact variety is found accompanying the pre-
ceding in the form of stalactites, and in masses of vari-
ous shapes. It is remarkable in respeot of its forming
the substance of several petrifactions, as of madreporites
and coralites. It is dull internally.

Brown Iron Ochre also accompanies brown hzmatites.
It is destitute of lustre, and has an earthy fracture ; it is
tender, soils the fingers, and is of a yellowish brown co-
lour. It does not contain any manganese.

BLACK IRON ORE.*

‘Black Iron Ore is a rare mineral of a bluish black

colour; andds found globular, massive, &c. Itis of a:

fine fibrous diverging structure, and has a glimmering
and somewhat metallic lustre.

The Cornﬁact variety seems to have been found onlyr

in Saxony, Hesse, and some other parts of Germany, in
primitive and secondary mountains, accompanying the
preceding species. It was long confounded with com-
pact grey manganese ; but it yields a good iron which
corrodes the sides of the furnace. .
Black Hematites Iron ore has been found only at
Schmalkalden in Hesse. In form it greatly resembles
the Red Hezmatites, but differs in being more of a steel
grey, and of a more delicately fibrous structure.
Neither of these varieties has been analyzed.

ton. It is delineated in the laft figure of the third plate of my Geological
Memoir on North America.

® Is not the beautiful fibrous iron ore whofe cfyftals radiate from centre
to circumference, a variety of this fpecies ? 1 mean that fort which is work-

ed at Ancram ; and whofc lumps are found among the inland alluvial ar-

ticlos of Staten ifland.
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CLAY IRON-STONE.® ARGILLACEOUS IRON-STONE,

Argillaceous Iron-Stone is of an ash grey colour, in-
. clining to yellowisb and bluish ; also brown or reddish
brown, which last colour is usually the effect of exposure
to the atmosphere ; some varieties have a slaty struc-
ture ; some are glimmering, others dull. It occurs in
globular masses, solid or pulverulent within; and in
masses of various shapes, as columnar and lenticular,
and in little rounded portions about the size of peas.

The globular masses, consisting of concentric fayers
either hollow, or enclosing a yellowish brown pulveru-
lent substance, are termed J[Etifes: externally, these
masses are very comrpact, hard and brown : they are
found in argillaceous beds in some secondary countries,
and sometimes abundantly disseminated in alluvial hills;
and are occasionally accompanied by bituminized wood.
Ztites consists of about 77 parts of peroxide of iron, 14
of water, 2 of oxide of manganese, 5 of silex, and 1 of
alumine : it is found in Bohemia and Saxony=; in France,
in beds of sand and of ochre. It is frequently met with
in the newer secondary rocks, and in thfe shale of coal
formations; it occurs at Coalbrookdale in Shropshire,
and Merthyr Tydvil in Wales, and in Scotland ; at which

aces it yields an iron of a fine quality. It also occurs
mn Staffordshire, Yorkshire, &c.

The Columnar variety is of a brownish red colour, and

. illaceous iron ore is found in many places along the fea coaft and
fhores of New-York. It is found in the form of globular or roundith maf-
fes, which on being broken, are found to contain a kernel of fofter matter,
ufually ochreous, refembling the yelk of an egg, within its fhell.

Mafles of this kind are frequently found, after having been accidentally
broken. Through the fractured part, the friable internal core or kernel
occafionally efcapes by wathing and attrition, and leaves a cavity behind
nfembling a tea-cup, an ink-ftand, a holl;:ﬁll]:lhae, &c.

Ferrugmnaus iron, in the form of a ic ore has been found. at
Plandome. (Mad. Rep. Vol. 3, p. 219.) The form was an irregular pen-.

, with trun extremities, and fomewhat convex furfaces.
ea-iron ore from Egg Harbour, was thown me by John G. Bogert,

ire.

ranular iron ore, is common in the Hi ds. The maflos are about-

the fize of peas, and the fpaces arc ufually by quartz. Tbe conflitu-
tion of the ore is very compact. -
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is dull, soft, brittle and magnetic ; it is met with in
round masses and in columns. It occurs occasionally in
beds of shale, above coal, and in many cases seems a
pseudo-volcanic product, being accompanied by burnt
clay, &c. and is met with in Germany in several places,
and in the isle of Arran. It is not a common mineral,
and is never wrought as an ore of iron.

Pisiform or Pea Iron Ore, is mostly found in round

ains of a dark brown colour; having an external po-
Iish, and internal earthy fracture, imbedded in a ferru-
ginous, argillaceous, or calcareous cement. It is found
in beds of clay, and in flat beds beneath the surface :
but mostly in cavities in secondary limestone. It in-
cludes. less iron, and more elumine and silex, than
Atites. It supplies very considerable iron works at
Arau, near Berne in Switzerland ; and the greater part
of the French iron is said to be produced from this ore :
but the iron yielded by it is said to be often of a bad
quality, and very brittle.

BOG IRON ORE.*

Bog Iron Ore is of various shades of black and brown,
and is generally of a soft earthy texture. It has obtained
its name from its being chiefly met with in marshy.
places, or in those which have been so ; it consists of
about 66 parts peroxide of iron, 2 of oxide of manga-
nese, 8 of phosphoric acid, and 23 of water. A variety
which is nearly black is termed pitchy, and occurs mas-
sive, with a shining lustre ; it contains about the same
proportion of iron, combined with 8 of sulphuric, acid
and 25 of water. The earthy variety, which occurs in
yellowish-brown cellular asses, has not been analyzed.
It is found in Saxony, Prussia, Poland, and many parts

* Bog-ore of iron aboundsin North America. It is found on the ifland
of New-York. It is worked into Bloomery-iron, near Balltown Springs.
1t fupports the large iron works at Egg-harbour. It fupplies great furna.
ces and forges op both fides of the Chefapeake, in Maryland. It is worked
in many other places.

Part of it appears to have been brought to the ftrata where it lies, part-

by the wath fram the inland region, when the barriers which confined

¢ interior feas or lakes, gave way ; and partly by the chalybeate {prings
and oozings of water trickling ovae the foil, and depofiting their iron.
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of the north of Europe ; in the Highlands of Scotland
and the Orkneys. e acids contained in this species
sre supposed to have arisen from decayed vegetable
matter ; and it is believed that owing to their presence,
the iron obtained from Bog Iron Ore is what 1s termed
cold-short, and therefore can scarcely ever be used for
plate iron, never for wire.

BLVE IRON OKE, OR PHOSPHATED IRON,*

Is of a pale or dirty blue colour : it occurs in slender
rhomboidal prisms, which are of an earthy texture:
when fresh dug it is white, but by exposure becomes
blue ; and has been found consisting of about 47 parts of
oxide of iron, 32 of phosphoric acid, and 20 of water. It
is usually found in small portions or nests in certain clays,
bog iron ore, or peat. It occurs in France, Saxony,
Poland, and éeotland ; in Siberia, in fossil shells ; in the -
lavas of Etna ; and in England, in the river-mud at Tox-
teth near Liverpool, and in the Isle of Dogs on the bor-
ders of the Thames.

'SPATHOSE 1RON.}

Spathose Iron is of a white or yellowish grey colour,
assing b{ decomposition into yellow, %rown, and
rownish black ; when translucent, it has not the ap-

arance of a metalliferous swbstance. It mostly occurs

1n rhombs, which are rarely perfect, and is found in
veins, principally, of primitive mountains ; it is some-
times accompanied by sulphuret of iron, yellow copper
ore, grey copper, quartz, -carbonated lime, &c. Itis
met with m Saxony, Hungary, &c. and in many places,
in sufficient quantity for working as an ore of iron. At
Schmalkalden in Hesse, there is a bed of the black va-

* There is an ore of iron, brought from Allentown, near Trenton, N.

J. that is brown when dug out of the earth, but turns blue by expofure to

the atmofphere. ‘The colour is fine, and as Col. Trumbull believes, pro-

-mifes a valuable article for painters. Tt is compact, hard and amorphous,

Im; %all::ams Al:: p!mfpt;.ric acid. .{f Cgbq/b, a;‘; ?». Min. yo;rnafl, £ 86.)=
ve American ens c Spathofe iron-ore; but do not noy

remember from what yg:ee they came. P ’ i
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riety 150 feet thick, which has been worked for several
centuries ; and at Somororstro in Spain, there is a hill
entirely composed of it. It occurs in small quantities
in several of the mines of Cornwall. Spathose iron ore
consists of 58 parts of oxide of iron, 35 of carbonic acid,
4.25 of oxide of manganese, 0.5 of lime, and 0.75 of
magnesia. The iron oﬁtained from it is particularly va-
luable, as it may be converted into excellent steel im-
mediately from the state of cast iron ; the bar iron form-
ed from it is both hard and tough.

SULPHATE OF IRON.* GREEN VITRIOL.

Sulphate of Iron is found in fibres of a whitish, green-
ish, or yellowish coloar, occasionally of an emerald green
colour ; it occurs massive, in stalactites, and pulverulent.
It is also found crystallized in an acute rhomboid, ac-
cording to Haiiy of 81° 33". and 98° 37", which is the
form of its primitive crystal ; it presents a few varieties
of form. It is met with in most mines of sulpburet of
iron, of copper, and of zinc ; the two latter being rarely
exempt from iren. ‘

~

o CHROMATE OF IRON.}

Chromate of Iron has bitherto been found only mas-
sive : its aspect is somewhat metallic, and it is hard
enough to cut glass; it is of a blackish brown calour,

* Copperas is found native in various places ; being formed chiefly from

the decompofition of pyrites. My abftrat of the manufactures of the
United States, returned: by the Marfhals of the feveral diftricts, to the Se-
cretary of State in 1810, contains the quantities of copperas, or vitriol of
iron, manufactured in Vermont, New-}crfey, Tenneflee, and other ftates.
It is now uunderftood that it may be prepared to any demand ; but the
cheapnefs of the article imported from foreign parts, fupercedes, in a great
degree, the domeftic manufacture. It was in a copperas cave that fome of
the Malay mummies were found. ﬂMiller in Med. Repes.)
- 4 Great qnantities of this mineral exift near Baltimore, in Maryland.—e
1t is brownifh, inclined towards a rofe-colour. Its ufual form is ular 3
though fometimes compa®t and maffive. It is frequently bedded in Steati-
tes, or Soap-rock. Beautiful yellow paint has been mr«l by combining
the chromic acid with lead = Keyser.) A lamellated chromate of iron
has been found in the neighbourhood of Philadelphia. .

Solution of irem in wwater—Chalybeate (&aring! are very frequent in New-
York and around. My experiments en that of Schooley’s mountain, may
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and when reduced to powder, of an ash grey. It has
been found in the Uralian mountains in Siberia ; and
since, in nodules and veins in serpentine, near Gassin, in
the department of the Var, in France. The latter con-
sists of oxide of iron 34 parts, cbromic acid 43 ; alumine
20 ; silex 2. That of Siberia differs principally in con-
taining 10 per cent. more of the chromic acid and 10
per cent. less of alumine : it also contains small portions
of lime and of manganese. g

ARSENIATE OF IRON.

This beautiful substance is rarely found massive, but
mostly in cubes of various shades of green, yellow, and
brown, sometimes nearly red; they are translucent,
and occasionally almost transparent, but possess more
of the appearance of an earthy, than of a metalliferous
substance ; by decomposition they become of a dull
brown, lose their transluceucy, and at length assume the

ulverulent form. The cube is considered to be the
orm of the primitive crystal ; I possess seven varieties ;
and it is remarkable, in some of them, that only 4 of the
8 solid angles are replaced by planes; but in the more
complex variety, each angle 1s replaced. This mineral
is said hitherto to have been found only in some of the
copper veins of Cornwall. In that called Huel Gorland,
which is partly in argillaceous schistus and partly in gra-
nite, it was found in the same vein with native copper,
and some of its ores, as the vitreous, red oxide, and ar-
seniate of copper ; also with arsenical pyrites, quartz,
and fluate of lime ; but the arseniate of iron was gene-
rally met with nearer to the surface than these substances.
The arseniate of iron consists of 48 per cent of iron, 18 .
of arsenic acid, and 30 of water.

be perufed in the American Min. Journal, Vol. 1. p. 77—~78. My expe-
riments and remarks on that of the Chappequa fpring near Mount Plea-
fant, contained in my letter to J. Smith, Eﬁ; reprefent it as a delicate folu- .
tion of iron. My opinion of the mineral fpring at Fluthing, exprefled in
my note to Dr. B ood, exhibits it as containing a higher charge of the
ferruginous mineral, than is common. ~ Several pumps in the city of New-
York, afford ftrong chalybeate waters. The like are frequent in the vici-
nity. Thereisa plenty of iron in the Ballftown mineral water.,
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MANGANESE.

Manganese is so difficult to be obtained in the metal-
lic state, that very little more is known of it than that it
is of a whitish or iron grey colour, somewhat malleable,
brittle, almost infusible, and that its specific gravity is
nearly 7.

From the black oxide of manganese, * all the oxygen
gas used by the chemist is obtained, and all the oxygen
entering into the composition of the oxymuriatic acid
consumed in the bleacheries of Britain, France, and
Germany. The violet colour employed in porcelain

ainting is obtained from manganese. In glass-making,
it is employed in the@liner kinds of glass, both as a co-
louring material and a destroyer of colour : this applica-
tion of it is ancient ; it is mentioned by Pliny.

Manganese belongs perhaps rather more to primitive
than to secondary countries. In the state of an oxide it
is found combined in a very considerable number both
of earthy and metalliferous ‘minerals, though for the
most part, only in very small proportions. It may be
said to be found almost universally : it is met with both
in the animal and vegetable kingdoms, and is an ingre-
dient of mica, which 1s a constituent of the oldest of the
primitive rocks.

Manganese ‘s found in ores of great variety of aspect.
They may be divided into four kinds.

GREY MANGANESE,

Grey manganese is either compact, acicular, or crys
tallized. When compact, it occurs in masses of various
shapes, which are internally of a glistening metallic lus-

* It has been found, in combination with iron, at Ancram, N. Y. For
its particular hiftory, fee Med, Repos. Pol. 11, p. 442==3. Alfo diffemina~
ted among the rocks in the neighbourhood of Baltimore, ( Gilwor, Awerican

Min. Journal, p. 232.) not far from Vergennes, in Yermont, (Gitks) and
in feveral other places.
02
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tre ; it is met with in France, Saxony, Piedment, Bohe-
mia, and at Upton Pyne in Devonshire, where it is cal-
led Black- It has the singular property of inflaming
spontaneously when -mixed with one-fourth of its weight
of linseed oil and set in a dry warm place It is compo-
osed of about 83 parts of oxide of manganese, 14 of
garytes, together with some silex and carbon : its speci-
fic gravity 1s about 4.8. ‘
’ﬂz‘e crystallized variety occurs in acicular, rhomboi-
dal prisms, variously l‘i)laced in regard to each other, but
enerally in radii. Hatiy has described four varieties of
ﬁleir crystalline forms. It consists of the oxide of man-
ganese, with an additional but variable proportion of
oxygen. It is found in nearly the same places as the
former variety, and at Mendip in Somersetshire, and
near Aberdeen in Scotland. Both varieties are found
in primitive, secondary, and alluvial countries.

SULPHURET OF MANGANESE.

The Sulphuret of Manganese is of a blackish or
brownish grey colour, and bas a shining metallic lustre
when newly fractured. It occurs in mass; and is fine
grained, and somewhat lamellar. Itis met with at Nag-

io Transylvania, in the veins in which the ores of
gold and tellurium are found, for which it serves as a
gangue or matrix ; it also occurs in Cornwall. [t con-~
sists of 82 parts of vxide of manganese, 11 of sulphur,
and 4 of carbonic acid : its specific gravity is about 4.

WHITE MANGANESE.

White Manganese is of a whitish, yellowish, or pale
rose red colour ; and is found in the same place, and
under the same circumstance, as the preceding variety.
1t also occurs at Kapnic and Offenbanya, in masses of
various shapes. It consists of 47 parts protoxide of man-
ganese, 40 of silex, 4.6 of oxide of iron, and 1.9 of lime =.
Ms specific gravity is about 2.8, -
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PHOSPHATE OF MANGANESE.

" The Phosphate of Manganese is a rare mineral, hav-
ing hitherto been found only near Limoges in France,
in granite, and in the same vein with-beryls. - Itisofa
reddish brown colour ; is hard enongh to scratch glass,
and may be broken into rectangular prisms with square
bases. Its specific gravity is 3.46 ; and it consists of 42
parts oxide of manganese, 31 of oxide of iron, and 27-of
phosphoric acid. :

——

MOLYBDENA.

Molybdena is a rare metal, which has never been
found pure : it is with difficulty reduced to a pure state,
and bas only been obtained "in brittle infusible grains of

a greyish white. It is found combined in the metallic

state with sulphui; and in the acid state with lead, in
the state of an oxide, forming a mineral called Molyb-

"date of Lead, described under that head. \ '

SULPHURET OF MOLYBDENA.¥

Sulphburet of Molybdena is nearly of the colour of
fresh cut metallic lead. It is found massive, and disse-
minated, more rarely crystallized in six-sided prisms. It
is opake, stains paper or the fingers, is very soft, lami-
nated, and easily divisible in the direction of its laminz ;
and is unctuous to the touch, and flexible : it yields by
analysis 60 of metallic molybdena and 40 of sulphur.

It belongs exclusively to primitive countries, and is
rarely found except in granite, in which it is sometimes
disseminated, and therefore occasionally forms one of

® The fulphuret of Molybdena, is found frequently in the primitive
rocks of New-York. It is foliated, fhining, and flexible ;" and imparts a
ftain like black lead, readily, to paper and the fingers. 1 have fpecimens.
fkom many places ; and granite or gneisy accompani¢s them all
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its constituent parts. It has been found in veins produ-
cing tin; and is generally accompanied by wolfram,
quartz, and mica ; less frequently by native arsenic, flu-
ate of lime, u:ru, &ec.

It is found disseminated in a gre& granite at the foot
of a rock called Taléfre near Mont Blanc. It occurs in
the tin mines of Bohemia, in the Vosges, and Sweden :
near Norberg, in the latter place, in a white steatite : in
Iceland, in granite, of which the felspar is red. It has
lately been discovered in Huel Gorland and some other
mines of Cornwall ; it occurs also at Coldbeck in Cum-~
berland, at Shap in Westmoreland, and at Glen Eig in
Invernessshire. :

TIN.¥

In its pure state, the specific gravity of Tin is about
7 5 but it has never been found pure. It is of a white
colour, approaching that of silver ; and is harder, more
ductile, and more tenacious than lead ; it is very fusi-
ble, and gives out a peculiar crackling noise while bend-
ing. 1t is the litghtest of the ductile metals. Tin was
for a considerable time supposed to have been met with
in the native or pure state ; but it has been pretty well
ascertained that the specimens which gave rise to the
opinion, were found on the sites of old smelting works,
whence these specimens have since obtained the name
of Jew’s- House Tin. In the natural state, Tin is found
as a nearly pure oxide, or combined, in that state, with
small portions of oxide of iron and silex ; it generally
occurs crystallized ; rarely in mass ; sometimes in de-
tached rounded pieces from the size of a grain of sand to
that of a man’s fist. It is also found in combination with
copper, sulphur, and iron. Tin belongs exclusively to
primitive countries.

| ® Tin & mentioned as afforded by a mine, not very far from Kafkaf-
Rias. (Med. Rep. ¥ol. 7, . 306.) Mydpecimens of Tin from Malacca and
Banca, received fromr capt. Henry Auftin, are in a powderpform aad black.
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The alloys of tin with other metals, are mentioned in"
treating of lead, copper, and quicksilver.  Another will
be noticed under the article Bismuth. In a fine leaf|, as
tin foil, it is used for many purposes ; its salis are used
in dyeing : its economical purposes are well known:

OXIDE OF TIN.

Oxide of Tin rather resembles an earthy. than a
metalliferous substance.. It occurs in nearly celourless
and translucent, crystals, and in crystals of verious shades
of yellow, brown, and black, which are either translu-
cent or opake. The form of the primitive erytal, is an
obtuse octobedron of 112°.10" and 67°.50°, which has
not hitherto been found uncombined with the planes of
one or more of the several modifications to which it is
subject : the crystals in my possession afford about 150
varieties of form, besides numerous compound crystals
or macles. .

Tin is by no means a oniversally diffused metal §
many countries are entirely withoutit : butitisfoundin =~ -
Gallicia in Spain, and lately 2 or 3 veins bave been
discovered in a granite mountain in Brittany in France.: 1
it occurs also at Seiffen, at Geir, and at Altenberg in
Saxony ; at Schlackenwald in Bohemia, in Banca and
Malacca in the East Indies, and in Chili in South Ame-
rica : but most abund.ntly in the western parts of Devon-
shire and in Cornwall. Though Tin is:he lightest of -
the ductile metals, it is remarkable that the natural
oxide is one of the heaviest of the metalliferous ores: its
specific gravity is nearly 7.

The oxide of Tin belongs chiefly, and almost exclu-
sively, to the oldest of the primitive mountains, and is
found in veins or beds, mostly the former, in granite,
gneiss, and micaceous and argillaceous schistus. Itis’
often found disseminated in granite. Inveins and beds,
it is accompanied by quartz, mica, lithomarga, talc, .
steatite, fluate and phosphate of lime, topaz, wolfram,
arsenical pyrites, &c. which, like Tin, are considered
to beamong the substances of the most ancient formation.
But it is said rarely to be found with carbonate of lime,
sulphate of barytes, lead, or silver, which often accom=
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other metals. It is remarkable that in the veins
of Cornwall, Tin is frequently found nearer the surface
than copper.

In some of the valleys and low grounds of Cornwall,
the oxide of Tin is found in grains and masses, rounded
by aturition, which frequently bear the marks of crystal-
lization. The tin is generally intermixed with, or cover-
ed by, the rubbish resulting from the disintegration of the
rocks, which doubtless once held it in its native place.
Small grains of gold sre occasionally fourd with it. As
in order to separate the tin from the alluvia) matter,
streams of water are passed over them : these deposites
gre called Stream works ; one of the most remarkable of
which is in a branch of Falmouth harbour.

In these stream works also a variety of the oxide of
Tio is found, which has obtained the name of Wood
Tn ; which occurs sometimes in wedge-shaped pieces,
banded with various shades of brown ; and which, from
their diverging and fibrous structure, appear to be por-
tions of globtﬁar masses ; they are mostly rounded by
- attrition. Minute portions of this variety have lately

been met with in cellular quartz; they have a very
silky lustre. . o. : :

TIN PYRITES. BELL-METAL ORE. SULPHURET OP
TIN.

This rare substance has only been found in the mine
called Huel Rock in Cornwall, in a vein 9 feet wide,
secompanied by sulpburet of zinc and of iron. Its
colour is steel grey, passing into yellowish white : it basa
metahlic lustre and granular fracture, and yields easily to
the knife. Its specific gravity is 4.3 ; and it consists of
34 parts of tin, 86 of copper, 25 of sulpbur, and 2 of
iron ; but it does not seem to be ascertained in what
manal}er the sulphur is combined with either of those
metals.
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TUNGSTEN. .

Tungsten, called Scheelin by the French chemists
and mineralogists, in honor of its discoverer, Scheele,
is a hard, brittle, granular metal, of a light steel grey
colour and brilliant metallic lustre. It is not found in
the pure state; but only in the state of an oxide,
principally combined with lime, forming a mineral,
commonly, though improperly, called Tungstate of
Lime; or in that of an acid, combined chiefly with
iron ; the latter combination is called Tungstate of Iron
or Wolfram.

The ores of Tungsten are chiefly, if not exclusively,
found in primitive countries.

TUNGSTATE OF LIME.

Tungstate of Lime completely resembles a stone ; it
is commonly translucent, limpid, and of a yellowish
colour: it has a laminated structure; it considerably -
‘resembles carbonate of lead, oxide of tin, and sulphate
of barytes. It occurs both in mass and crystallized.
The primitive form of its crystals is that of the rectan-

lar parallelopiped ; it is more commonly found in the
%::'m of an octobedron. The varieties of form assumed
by its crystals are not numerous. :

It is commonly found in tin veins. It occurs in those
of Saxony, Bohemia, Sweden and England; and is
accompanied by wolfram, quartz, mica, &c.

The translucent crystals of this mineral are composed
of oxide of tungsten 78 parts ; of lime 18 ; and of silex
3: those of Cornwall contain a little iron and manganese.

TUNGSTATE OF IRONe WOLFRAM.

L]

Wolfram is generally of a brownisb black colour, and
principally occurs in veins in primitive mountains, ac-
companying the oxide of tin; it somewhat resembles
certain ores of iron, but is geaerally heavier; it is met
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within mass, and erystallized. It may be cleaved into
a rectangular panllelopiped, which therefore is consi-
dered to be the form of its primitive crystal; the varie-
ties assumed by it do not exceed three or four.

It is met with in the tin veins of Saxony and Bohemia,
at Puy les Mines in France, and abundantly in several
of the tin veins of Cornwall. In the mine called Huel
Fanny, near Redruth, Wolfam is met with in the form
of the primitive crystal, but very minute.

By analysis Wolfram yields 67 parts of tungstic acid,
18 of oxide of iron, and about 7 parts of oxide of man-

ganese.

TITANIUM.*

Titanium is so difficult of fusion, that the attempts to
veduce it to a pure metallic state have scarcely suc-
ceeded. It isof a copperred colour.

Two of its ores are nearly pure oxides; in the others,
Titanium, in the state of an oxide, is in combination
with other metallic oxides, or with lime, and silex.
Titanium belongs exclusively to primitive countries.

The only use to which titanium bas ever been put,
was in the porcelain manufactory at Sevres, where it
was emplyed to produce the rich browns in painting it.
The want of uniformity in colour occasioned its disuse.

® The combinations of fome of the ores of titanium, were firft difcribed
with great care by Dr. Bruce, in his Mineralogical Journal, p. 232—243.
He has given figures of the oxyd and the Silicio-calcareous oxyd, in their
cryftalline forms.” To thefe two forms, and to that of the ferruginous oxyd,
he refers all the fpecies of titunium that he has feen. Four kinds were
found on the ifland of New-York, in the limeftone ridge near Kingh
bridge. Two came from the vicinity of Richmond in Virginia. One
from Worthington, Maffachufetts. One from the neighbourhood of
Baltimore.  One from an infulated mafs of quartz in Bergen county,
New-Jerfey. One from Ticondero, One from Lake George. Three
from Staten-lfland. One from Peekikill. One from Wantage, Newe
Jetfey. There are many other places in the U. S. where titanium has
been difcovered.
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TITANITE. RUTIL. RED SCHORL.

This mineral is of a brownish red colour, and is mostl
opake, but occasionally is. somewhat translucent, and is
of about the hardness of quartz ; it may be broken into
a square prism with square bases, which therefore is the
form of its primitive crystal. It is nearly a pure oxide
_of titanium.

It is generally found imbedded in quartz, sometimes
in granite ; the hairlike appearance traversing some
crystals of quartz in every direction, are generally crys-
ti of titamte. It is found almost exclusively in primi-
g::d countries, or in alluvial deposites in their neighbour-

It accurs in a schistose mountain near Mont Blanc,
accompanied by carbonate of lime, and some ores of
iron ; at Rosenau in Hungary, and in New Castille in
Spain, it is im&loanted in rock crystal in mountains of
gneiss; at St. Gothard, it occurs in the cavities of gra-
- nite, mixed with rock (:%stal, &c. : and near St. Yrieix

in France, and in South Carolina in America, it is found
in alluvial soil. It is met with also near Beddgelu in
Caernarvonshire ; and Cairgorm, and Craig Cailleach
near Killin in Scotland. -

ANATASE. OCTOBEDRITE.

Anataste is also nearly a pure oxide of titanium ; it is
found in octobedrons which are somewhat acute ; Haiiy
bas described four varieties of form to which it is sub-
ject : its colour is generally bluish or reddish brown. It
it met with in the neighbourhood of Passau in Bavaria,
at Bouen in Norway, at St. Gothard in Switzerland, and
in the valley of Oysans in France, mixed with portions

1Y

of granite.
NIGRINE.
In the Nigrine, the oxide of titanium is combined

with about 14 of oxide of iron, and 2 of m ese. It
Is found in primitive rocks,Poften imbedded in them, in

-



170 ELEMESTARY INTRODUCTION

Bavaria, Norway, in Mont Blanc, Mont Rosa, and in
the granite of t.

RUTILITE. SPHENE.

The Ratilite is composed of nearly equal parts of ox-
ide of titanium, silex, and lime : it occurs in small
tals of a yellowish or blackish brown colour, in the form
of rhomboidal prisms, terminated by 4 sided pyramids :
it is also found in mass. It is met with nearly in the
same places as the Nigrine. ’

’ MENACCANITE.

In the Menaccanite, which is found in grains of a bluish
black colour, mixed with quartzose sand, in the bed of
a rivulet at Menaccan in Cornwall, the oxide of titanium
is combined with 54 parts of oxide of iron, 3 trace of
oxide of manganese, and 3 of silex.

In the Iserine, about 48 parts of oxide of titanium
are combined with 48 of oxide of iron, and 4 oxide of
uranium. It is found in angular masses and -rolled pieces,
near the source of the river Iser in the Reisengebirge,
in granite sand ; and in the bed of the river Don in
Aberdeenshire in Scotland. g

s
e—

CERIUM.

. Certum, in its metallic state is scarcely known ;. Vau-
quelin succeeded in procuring, by the reduction of one
of its ores, a metallic globule, not larger than a pin’s
head. It was harder, whiter, much more brittle, and
more scaly in its fracture, than pure cast iron. .

Cerium has hitherto been found entering into combi-
nation in a few rare minerals, the-other ingredients of
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which are £rincipally earthy substances, The Cerite
and the Alahite differ comsiderably in their composition ;

in both, the Cerium is in the state of an oxide.

CERITE. .

The Cerite was brought from the copper mine of
Bastnaes, near Riddachyta in Sweden ; the mine is si-
tuated in gnejss, and the Cerite was accompanied bz the
ores of copper, molybdena, and bismuth ; and with mi-
ca, hornblende, &ec. :

It is generally of a pale rose colour, but sometimes
inclines to brown. -It occurs massive or disseminated ;
it is_ graoular, brittle, and easily scratches glass; and
consists of 54.5 parts of oxide of cerium, 34.5 of silex,
1.25 of lime, 3.5 of oxide of iron, and 5 of water.

ALLANITE.

The Allanite occurs in oblique four-sided, or com-
ressed six-sided, prisms, of 117° and 63° terminated
y four-sided summits: it also occurs massive, or disse-

minated in black mica, and felspar. Externally it is of
8 dull brownish black colour, and is epake and brittle,
It was brought from Greenland, but nothing is known of
its geological history ; it obtained its name in honour of
its discoverer, M. Allen of Edinhurgh. It is.composed
of 33.9 parts of oxide of cerium, 25.4 of oxide of iron,
35.4 of silex, 9.2 of lime, 4.1 of alumine, and 4 of mois-
ture. -

Two minerals, one from Bastnaes in Sweden, the other
from the Mysore, have lately been found among others
brought from those countries, which have been E)und to
contain cerium ; the former has been analyzed by Berze-
lius, the latter by Dr. Wollaston; they considerably re-
semble the Allanite in composition. That from Bast-
naes is called the Cerin.
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URANIUM. *.

Urenium is a brittle, granular, bard metal, of ex-
tremely difficult fusibility.

It is remarakble that this metal has never been found
in any state baving a metallic appearance 3-consequent-
Iy never in the pure state. .

It is of a dark ﬁrey colour, may be cut by the knife,
- and is, next to tellurium, the lightest of the metals ; its
specific gravity being very little more than 6.

Its ores are only two in number : in both, it occurs in
the state of an oxide : they are considered to belong to

rimitive countries. No use has hitherto been made of
ranium.

URANITE.

Uranite occurs principally in small crystals of various
shades of yellow, green, and brown, which are some-
times transparent, sometimes opake. It is met with in
nearly the same places and under the same circumstan~
ces as the uran-ochre. In France, at Chanteloube and
St. S‘ymphorien, and in two or three mines in Cornwal
it is found in a friable granite. It is nearly a pure oxide
of uranium.

At first sight the Uranite considerably resembles a va-
riety of the arseniate of copper; but differs in the form
of l{e crystal. The primitive crystal of the Uranite
seems to approach the cube. Its crystals present seve-
rel modifications. I possess 47 varieties of form, which
are all from Cornwall. The variety from Gunnis Lake
mine, near Callington in that county, exhibits quadran-
gular plates, very thin, of a beautiful green colour, and
{ransparent. :

The oxide of uranium is seldom found entering into
the composition of other metalliferous substances, but

* 8 to exit in the form of cartby grees oxyd, near Baltimare
and at Brenwick Maine, (Closodand)  — o 0 ’
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is- met with in a small quantity in the iserine, one of the
ores of titanium. : o :

URAN-OCHRE, PITCH-BLENDE.

Uran-ochre is mostly of a brown or brownish black
colour; it occurs globular or massive, is sometimes dis-
seminated, or pulverulent : it frequently resembles pitch,
and is very brittle. It consists of 86.5 parts of oxide of
uranium, combined with 6 of galena, 2.5 black oxide;
of iron, and 5 of silex. :

It is met with in veins of copper, lead, silver, &c.
in Bobemia, Saxony; and in two or three of the cop-
per veins of Cornwall, passing throughi a friable gra-
nte.. . : .

.

TANTALIUM; or, COLUMBIUM.*

Tantalium is a metal, having but a slight external me~
tallic lustre ; it is dull and almost blnci internally ; its-
specific gravity islittle more than 6. . ,

It is only found in the state of an oxide combined with:
other substances ; its ores. are only two. They bave
been found only in a primitive mountain,.

TANTALITE.

The Tantalite is found principally in- crystals in tﬁ;a-
form of an acute octohedron, and of a bluish grey or:

* Asfoon as it was known that an American mineral had affordéd.
a new metal, I endeavoured to make known th;;nticuhn, by a ftate-
ment of them in a periodical work of science. (6 Med. Rip. p. 212=—323.)
1 employed- all the means jn my power to difcover the place whence
Gov. Winthrop’s fpecimen, found by Mr. Hzlchett, in Sir Hans Hoane’s:
collection, might be fuppofed tu have been taken. After about two
years of inquity, his defcendant, Francis B. Winthrop, Efq. of New-York,
gave me reafon to believe the mineral in queftion was originally found
near a fpring at Nautneague, a place where Gov. Winthrop ufed to live,
about 3 miles from the margin of the falt-water, at New-London. Har:-
Your. (8 Med. Repos. p. 437.) P .
. 2
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iron black colour. Jt occurs }lm«:;nfn:ated, in globular
masses, in a vein composed of red felspar, traversmg a
mountain of gneiss, near Brokaern in pA‘l';o in Finland.
it has a me lustre when broken ; and is com ,
of 83 parts of oxide of tantalium, 12 of oxide of iron,
and 8 of oxide of manganese : its specific gravity is 7.9.

YTTROTARTALITE.

The other compound mineral in which tantaliom is .
found is called the Yttrotantalite, (rom its also contain-
ing a portion of the rare earth Yttria. It is found at
Ytterby in Sweden, in a vein of felspar with the gado-
finite ; it occurs disseminated in masses about the size
of anut. It is nearly black ; when broken, it is of a shin-
ing metallic lustre, and granular. The Yitrotantalite
consists of 45 parts of oxide of tantalium, and 55 of yttria
and oxide of iron : its specific gravity is 5.1.

CHROME.*

Chrome is a metsl of a greyish-white colour, and ex-.
{remely brittle ; it is reinarkable that it has never been
found in the metallic form, either pure or combined with
any other substance, but only in the acid state, or in that

of an oxide.
The chromic acid is found in combination with lead,

forming a compound mineral ealled chromate of lead,
slready described.

¢ Chromate of Iron is found in large Emmma at the bare hills, 7 miles
on the Falls turnpike, maffive and granular, in veins and lumps diffemina-
ted through a ferpentine rock. Peshaps in no part of the world, has fo
much been difcovered in one place. It furnifhes the means of preparing
¢he beautiful paint called the chromic yellow, with which the carriages
and ferniture are now painted, in Baltimore. (Gilmor.) It is found alfo in
octabedral cryftals, very fmall and magnetic, the ravines and amon|
cnh:'ﬁnd d%mgled weinth tb;‘:lnmhfe,ofthes oﬂron.-{nz;

R is prefum green, yellow taten-iflend
tites, Dac New-York, may be derived frotn Chrame.
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- The Chromie acid enters into the compaesition of the
spinelle ruby.

The Oxide of Chrome is found in combination with
iron ; forming a compound already ‘described as chro-
mate of iron. It is also found in the emerald, and in
two or three other earthy minerals ; it has likewise
}reen detected in some of the meteoric stones, or aero-

Chrome, as obtained in the metallic state by the che-
mist, from either of the foregoing compounds; has not
‘been applied to any important use : - it tinges glass of &

n colour. It has been ascertained that the emerald
owes its beautiful green colour to oxide of chrome : it
- seems therefore probable that chrome may hereafter be
employed as paint. -

BISMUTH.*

Bismuth is of a reddish-white colour, and very brittle.
Its specific gravity is nearly 10.

Itis foung?n the pure or native state somewhat alloy-
ed by arsenic. .

The ores of Bismuth are few; in one of them it is
combined with sulphur ; in another with inferior por-
tions of other metals, and with sulphur. It is also met
with combined with oxygen. All its ores are considerd
to belong exclusively to primitive mountains. ‘

Bismuth is very little used, but it enters into the com-

osition of some of the soft solders, and of sympathetic
iok.. It forms alloys with other metals. Tin and bis
muth are two of the most fusible metals. The fusible
metal of Sir Isaac Newton, is composed of 8 parts of
Dismuth, 5 of lead, and 3 of tin; when this is thrown in-

* Native Bifmuth in brilliant plates, interfperfed through . vein of
‘quarts, has been found in Huntington, Connecticut. The largeft plate is
not more than an inch in diameter, and its farface beautifully reticulated.

(Siltimga in Am. Min. Journah p. 267.) s
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to water and heat applied, it melts a little before- the
water bas reached the boiling point. .

NATIVE BISMUTH.

Native Bismuth is of a silvery white; tinged with red;
and occurs massive, dendritical, and crystallized in the
regular octohedron, which is considered to be the form
of its primitive crystal ; also in cubes, and in the form of
an acute rhomboid. It is nre.lf‘ quite pure, but mostly
contaios a small portion of cobalt or arsepic : it is some-
times so disseminated throughout its gangue or matrix,
as to be scarcely perceptible ; but on subjecting it to
heat, globules of Bismuth appear on the surface. Its
specific gravity is about 9.

It is met with in Bobemia, Saxony, France, Swabia,
Transylvania, Sweden, and in Cornwall; it chiefly
occurs in veins in primitive mountains in a gangue of
quarts, calcareous spar, sulphate of barytes, indurated
clay, or of E:sper, and is accompanied by ores of co-
balt and nickel, and sometimes of silver, zine, and lead.

SULPHURET OF BISNUTH.

Sulpburet of Bismuth is of a colour between tin white
.and lead grey, and is found massive and acicular ; it is
splendent and shining, and brittle. It comsists of 60
parts of bismuth, 36 of sulphur, and a little iron ; but
in some specimens, the proportion of sulphur does not
amount to more than 5 per cent. Its specific gravity is
.about 6. .

It is a rare mineral ; but has been found at Joachims-
thal in Bohemia, at Schneeburg in Saxony, and at Bast-
naes in Sweden, in a gangue of quartz ; in spathose iron
ore, at Biber in Hesse ; and in 3omwall. -

It resembles sulphuret of antimony in colour and is

. liable to be mistaken for it. -

A variety, of a dark steel grey colour, has been found
to consist of about 43 parts of bismuth, 24 of lead, 12 of
copper, 1 of nickel, 1 of tellurium, and 11 of sulpbur,
and has therefore been termed Plumbo-cupriferous sul-
pliuret of Bismuth..
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Another variety of a steel grey colour bas yielded
about 47 parts of bismuth, 35 of copper, and 13 of sul-
phur, and has received the name of Cupriferous sulphu-
ret of Bismuth.

BISMUTH OCHRE. OXIDE OF BISMUTH.

Bismuth ochre occurs both massive and pulverulent,
and is of yellowish grey colour, tinged with green. It is
readily reduced on charcoal to the metallic state, and is
therefore considered to be a pure oxide of bismuth : its
specific gravity is 4.37. ’

It is very rare; and has been principally found at
Schneeburg in Saxony, accompanying native bismuth.
It has also been met with in Cornwall.

ARSENIC.*

Arsenic, when pure, is of a bluish white colour; but,
by exposure to air, becomes at length almost black. Its
specific gravity is above 8. Itis extremely brittle, and
has a granular fracture.

Arsenic is a metal of very frequent occurrence : it is
found nearly pure, when it is called Native Arsenic, and
in combination with mest other metals: its presence,
when in considerable quantity, may be detected by ex-

osing the substance to heat, or by striking it with a
ammer, which cause the arsenic to give out an odour.
like that of garlic. It is also found in combination with

Gl Tound adbirng o quarta, i amtiv roks M fpecimens o
to quartz, in primitive imens

ifpi i & 1> N.,Y.minrznsciﬂn lumps

of different maghitudes, from that of a man's fift, to that of a moderate

fized melon. Externally, the mafics are rough and tarnithed ; but within,
they cxhibit a tin-celoured lnftre. T are very heavy; and readily

garlic-flavoured of a white , to even amo~
xuhm. mm&«:m“a;ﬁmmam



178 ELEMENTARY INTRODUCTION

oxygen ; with sulpbur; and in the state of an acid, with
some of the me and also with lime. :
Arsenic belongs chiefly to primitive countries.

NATIVE ARSENIC.

- Native Arsenic is found only in veins in primitive
mountains. It is of a greyish white colour and metallic
lustre ; but by exposure becomes dull ; it occurs in irre-
gular masses : it 1s nearly pure, being alloyed only by a
very small proportion of iron, or of Fold or silver. Na-
tive arsenic is composed by some of the ores of silver,.
cobalt, lead, nickel and iron; also by carbenate and
fluate of lime, quartz, and some other substances. It
is usually found in masses, somewhat round : never crys-
tallized.

It occurs in the mines of St. Marie aux Mines in
France, ia those of Freyberg in Saxony; and of Boke-
mis, Cornwall, and Siberia.

OXIDE OF ARSENIC.

Arsenic in the state of an oxide occurs fn the. pris-
matic, acicular, and pulverulent form. in the mines of
Hesse, Saxony, Hungary, and in a cobalt niine in the
Spanish Pyrennees. It is also found as an efflorescence
in the fissures of the lavas in some volcanic mountains.

BEALGAR. ORPIMENT. SULPHURET OF ARSENIC.

Arsenic in the metallic state,. combined with sulpbur,
forming sulphuret of Arsenic, is termed, when of a red
colour, Realgar; when yellow, Orpiment.

Realgar is of a red colour, passing into scarlet, or
orange. It is found .disseminated, in mass, or crystal-
lized. 1Its primitive crystal is the same as that of sul-
paur, an acute octoberon. Haiiy has mentioned six
varieties of its crystals. It is very tender and brittle.

It occurs in the primitive mountains of Germany,
Bwitzerland, Hungary, Saxony, and Transylvania.
De Born mentions a vein of it between Galicia and
Transylvania, about twelve feet thick. It occurs also
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in the vicinity of volcances, as of Etna, Vesuvius &c.

It is employed as a paint; and in Siberis, it is given
as a medicine in intermittent fevers, .

sment is of a bright lemon or golden yellow co-
lour; it is found disseminated ; in mass ; or crystallized
in octohedrons, which are not well defined. "It seems
rather to belong to stratified or secondary mountains
than primitive ; and is sometimes accompanied by real-

Ts . :
ga-lt occurs in Moldavia in Hungary, in a vein of Pyri-
tous copper jend in a ferruginous clay at Thajoba ; it is
also. found in Transylvania, Georgia, Wallachia, and
Natolia. : '

It is employed as a paint. ‘The Romans used the
bright gold coloured oTimeﬂt from Syria for that pur-
pose, and esteemed it highly.

Realgar consists of 75 of arsenic, and 25 of sulphur:
Orpiment, §7 of arsenie, and 43 of sulphur.

MISPICKLE. ARSERICAL PYRITKS,

This substance is of a silvery or yellowish white, and
occurs in mass, disseminated, or crystallized, in almost
all metalliferous primitive mountains; and abounds in
many of the tin and copper veins of Corawall. A spe-
cimen analyzed by Thompson.yielded 48.1 of arsenic,
36.5 of iron, and 15.4 of sulphur; another analyzed by
Berzelius yielded only arsenic, and iron.

A variety containing from ope to ten per cent. of sil-

ver, is found only at Freyberg in Saxony. .
.- -The primitive crystal of Mispickel is considered to
be a right rhomboidal prism. It is subject to several
modifications ; the crystals in my possession exhibit the
. ¥lanes of 7 modifications, combined in 34 varieties of
orm.

.
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" COBALT.*

Cobalt is of a grey colour, with a tinge of red, and
bas the m ic properties of irom: it 1s very difficult
of fasion; its specific ty is about 8. -

It has never been found in the pure, or native state ;
but is mostly combined with arsenic and sulphur ; some-
times mineralized by the sulphuric acid, &c.

The ores of ocobalt occur in veins both in primitive
and in secondary mountains : mostly accompanied by
some of the numerous ores of copper, sometimes by
native bismuth, native silver, native arsenic, and the
ores of silver.

In Cornwall, cobalt oocasionally ogcurs in copper
veins ; sometimes in those of a contrary direction. In
‘one of the latter description, it is found in & mine called
Huel Sparnon, near Redruth, (which is situated in ar-
gillaceous schistus) combined with bismuth, nickel,
arsenic and sulpbur: a block, principally consisting of
these substances, which weighed 13331bs. was lately
raised from that mine.

Cobalt is very little used except in the arts.. Itis
brought to this country reduced to the state of an oxide,
of an intense blue colour, called z which when
melted with 3 parts of sand and 1 of potash, forms a
blue glass, and when pounded very fine is called smalts,
and is then emiloyed to give a blue tint to writing pa-
pers, and in the preparation of cloths, laces, linens,
muslins, &c.; for celouring glass, and for painting
blues on porcelain. So intense is the blue oF zaffre,
tl;:;s.one grain will give a full blue to 240 grains of
8

* A confiderable quantity of ore from the Cobalt mine at Chatham,
near Middletown in Connecticut, was brought to New-York a few years
ago.  The metal is diffeminated through a very folid rock, of the horn-
blende kind. It ?Lan in fhining veins and fpecks, almoft refembling -
arfenieal pyrites. cblour of the rock is greenith.
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GREY COBALT.

The Bright White Cobalt of Aikin is commonly called
Grey Cobalt. It is of a nearly silver white colour, but
has a slight reddish tinge : it occurs crystallized ; yields
with difficulty to the knife ; is brittle ; attracts the mag-
netic needle ; gives a spark by the hammer, and yields
a garlicky odour. It occursin masses of various shapes,
and in crystals of great regularity. The form of the
primitive crystal is considered to be the cube; the crys-
tals in my possession exhibit the planes of four modifi-
cations in 22 varieties of form, remarkably resembling
those of the sulphuret of iron.

It consists of 44 parts of cobalt, 55.5 of arsenic, 0.5
of sulphur : its specific gravity about 8.4

It is found in Norway ; at Tunabergin Sweden; An-
naberg in Saxony; also, though rarely, in Swabia and
Stiria. In Soxony and Norwayj, it is contained in beds of
micaceous schistus, and is accompanied by quartz, py-
rites, &c.

The Grey Cobalt of Aikin, and which is of a steel
grey colour, hard and brittle, is found in several of the
copper veins of Cornwall : it is generally compact and

_massive, and has much the aspect of native arsenic. It
consists of 20 parts of cobalt, 24 of iron, 33 of arsenic,
together with some bismuth and earth, and appears to
be a variety of arsenical cobalt. ‘ L

ARSENICAL COBALT.

This mineral is of a shining white colour, and is found
in masses of various forms, and crystallized in the form
of the cube : Haiiy describes four varieties in the form
of its crystals, which pass into the octohedron. It does
not attract the magnet. It is found ip some of the cop-
per veins of Cornwall; also in France and Spain; at
Annaberg and Schneeberg in Saxony ; and in Bohemia,
&c. Klaproth says that it contains arsenic, iron, and
sometimes silver and nickel. It is heavier than grey
cobalt; its specific gravity ging 7.1.
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EARTHY COBALT.

Cobalt is of various shades of yellow, brown,
and bl It bas no metallic splendour ; it sometimes
occurs in masses, sometimes almost pulverulent, and is
remarkably lighter than the preceding variety, not being
equal to half its weight. It bas not been analyzed, but
the cobalt is considered to be in the state of an oxide
in this variety.

It is found in some of the Cornish mines ; and at Al-
derly Edge in Cheshire in red sandstone. It is also found
in Saxony, at Schoeeberg and Kamsdorf; and in the

Tyrol, Thuringia, &ec.
RED COBALT.

Red Cobalt is alzo called arseniated Cobalt, on ac-
count of its being supposed to be cobalt mineralized by
the arsenic acid . but it has not been analyzed. Itis
also called Cobalt Bloom, and passes from nearly white,
through peach bloom, to a crimson red colour: it is
found in small quantity in silver and copper veins. It
is said to have been found in Cornwall ; in Stirlingshire ;

and near Edinburg.

RED VITRIOL. SULPHATE OF COBALT.

Red Vitriol has been found only at Hessingrund near
Neusobl in Hungary, in the form of translucent stalac-
tites of a pale rose colour, and enclosing drops of water.
It consists only of cobait mineralized by the sulphuric-

acid.
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NICKEL.*

Nickel is of a yellowish white colour ; it is attractable
by the magnet, though in a degree considerably less than
iron ; it is ductile, and nearly as malleable as silver ; its
specific gravity is about 9. It has never been foand pure,
and its ores are only two in number. '

It is remarkable that nickel, which is one of the least -
abundant metals, has been found by analysis to enter
into the composition of meteoric iron, and of all those
stony substances which in various parts of Europe and
America, have fallen from the atmosphere; whence
they are termed meteoric stones.

e uses of nickel are not numerous; it is chiefly
employed in alloys with other metals.

KUPFERNICKEL. coérnn NICKEL.

* Kupfernickel is of a pale copper-red colour, and is
commonly found massive ; its fracture is granular, with
a metallic lustre ; it yields with difficulty to the knife,
but is brittle. It is hard enough to give sparks by the
steel, giving out an arsenical odour. It bas not been
analyzed ; but it is ascertained that it consists principally
of nickel and arsenic, combined with sulphur, iron, co-
balt and bismuth.

It is most abundantly found at Joachimsthal in Bohe-
mia ; Schneeberg, Freyberg, and Annaberg, in Saxony ;
and Andreasberg in the Hartz. Itis also met with in
Cornwall ; at Allemont in France ; in Stiria ; in Arra-
gon in Spain; and at Kolywan in Siberia. It is met

* 1 have ftrong reafons to believe Nickel is only a modification of iron 3
thon;h the great authorities lean the other way, favouring the notion of
its being a diftin& mﬁl‘ ::n it i:ht;ow :;cl;e confidered.

. Itis on evidence that nickel accompanies in Ma-
lmd,“’.a;:;i“ce:balt?;i Connecticut. It was an in:::iienth:npe:he atmof~

;Lric that fell at Wefton in Connecticut, in Dec. 1807, i fuch.
combimation that the metallic iron, which was a large ingredieat in the
fione, ')vabdicved to be mottly alloyed by nickel. (13 Med, Repor. oo 202
-‘]3.
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with principally in veins in primitive mountains, accom-
panying the ores of silver, cobalt and copper. -

NICKEL OCHRE.

Nickel Ocbre has only been met with in the pulveru-
lent form, generally investing the precedini ore of nick-
el, and sometimes the ores of cobalt. It has been de-
tected in the chrysoprase (to which it probably imparts
its green colour.) and in the soft green substance in
which it is found.

It is considered to be an oxide of nickel : but has not.
been analyzed. .

SILVER.¥

Silver, when pure, is soft, opake, and fexible ; a piece
one-tenth of an inch in diameter will support two bun-
dred and seventy pounds without breaking. Its specific
gravity is about 10. It is very white, shining, and malle-
able, and is found in the pure or native state ; its ores
are numerous. It occurs combined with antimony, iron,
arsenic, lead, copper; bismuth, alumine, and silex ; and
mineralized by sulphur, and by the carbonic, sulphurie,
and muriatic acids.

The ores of silver, whatever may be their composi-
tion, are principally met with in primitive rocks, but not
of the oldest formation; they are also found in veins in
secondary rocks ; but never in alluvial deposites. Silver

*® Native Silver was difcovered at Singfing, N. Y. and the mine work-
cd as long ago as 1775. When I vifited tﬁe fpot in 1816, the fhaft and
every part was filled with water. A few fpecimens of the native filver
found there are fiill extant. There is 2 litele picce in my colleceion. The
quantity was very fmall, and the adventurers loft money by the under-
tak::i Inconfiderable zuantities have been obferved in a few other places.
A rich collection from Chili, was made by Mr. Taber, and broughe to
New-York, | ﬁwthefei;t?erbf cimens feveral times. It is faid that
filver exifty in the copper of the Schuyler mine, near New-York, to the
amount of fam 4 to 7 ounees in 200 1bs.am/6 Metd, Repor. . 319:)
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- therefore is not regarded as being one of the most an-
cient metals. :
. The mines of Peru and Mexico furnish annually ten-
times more silver than all the mines of Europe united.
According to Helms, the mine of Jauricocha, in Peru:
which is about three miles above the sea, contains a pro-
digious mass of porous- brown iron-stone, half a mile
long, as much broad, and about one hundred feet in
depth, which is throughout interspersed with pure silver;
and contains a white argillaceous vein, which is very
much richer. It is asserted that Jauricocha and the mines.
of the district surrounding it, have yielded. forty millions-
‘of dollars in a year. :
.. The uses of silver are numerous, and for the most
‘part obvious. In coin, silver is alloyed by one part of:
copper to fifteen of silver. The yellow colour, used in:
porcelain painting, is oxide of silver.

NATIVE SILVER.-

Native silver, when pure, is white, and has a shining:
metallic lustre, but it is generally tarnished externally ;.
it is soft, flexible, and malleable ; it occurs massive, ca--
pillary, ramose, and crystallized in cubes and octohe-
drons ; but as the structure of the orystals is net of that
description which admits of regular cleavage, their pri-
mitive form has not been: determined. - It is less mallea~
ble than silver that has been  melted in the furnace, on:
occount, as it is supposed, of its being generally alloyed
with small portions of other metals ; as gﬁld, copper,.
arsenic, and iron. A specimen-assayed by Dr. Fordyce,.
yielded 28 per cent. of gold : when this metal is mixed-
with it, the colour approaches to that of pale brass;.
when alloyed by copper, it has a tinge of red.

Native silver hasbeen found in rocks of almost every
deseription.; principally in the newer primitive. In the
mines of Kongsberg in Norway, now almost exhausted,
it was found iIn carbonate and fluate of lime, &c.; at
Schlangenberg in Siberia, on sulphate of barytes: ati
Allement, it is disseminated in a ferruginous clay. : In:
Cornwall, it was found in the Herland mine imbedded:
in a soft mag), and accom a;ied by sulphuret of lead,

.
o
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cobalt, quarts, &oc. in a vein passin thmtb argillaceous
schistus : thisvcinnhnorthan‘dsout,innue 3
veins of copper, which always in Cornwall run east

west. But native silver is found in Europe, most plen-
tifully in the mines of Saxony, Bohemia, and Swabsa.

ANTIMOMIAL SILVER.

Antimonial Silver is of aoi::owish white, has a shining
metallic lustre, and is tarnished exterpally: it
oocurs in grains, massive, and crysiallized in prismatic,
but not very determinate crystals. It consists of silver
united with antimony in variable proportion ; but the
former, according to two analyses, is not less than 77
per cent. of the mass. It is not abundant; but is met
with in veins of calcareous spar and sulpbate of barytes,
awon:runied hy native silver, sulphuret of lead, &ec. at
Guadalcanal in Spain, and in Swabia.

An ore consisting of about 12 parts of silver, united
with about 44 of iron, 35 of arsenic, and 4 of antimony,
W called Arsenical Antimonial silver.

SULPHURET OF SILVER. - VITREOUS SILVER.

This mineral is of a dark metallic lead grey colour,
and is often tarnished externally; it is soft, malleable,
easily cut by the knife, and occurs of indeterminate
shapes, capillmz, ramose and crystallized in the cube,
octohedron and dodecahedron ; but not admittiag of
regular cleavage, the primitive form of its crystal has
got been determined. It consists of 85 parts of silver,
and 15 of sulphur. Its tenacity is so great, that Augustus,
ﬁl}g of Poland, had some medals struck of it.

t occurs in veins, mingled with other ores of silver,
and accompanied by native silver; s#lphate of barytes,
and sulphuret of lead, iron, copper and zinc. It is
fouad in the Saxon, Bohemian, Swabian, Hungarian and
Norwegian mines, and it is said to have been found in
Cornwall : but the most brilliant specimens are brought
from Siberia, consisting of groupes of crystals covered
by capillary native silver, 2 or 3 inches in length..
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RED SILVER. RUBY SILVER.

This mineral is of a brilliant red colour, and is fre-
quently transparent; it occurs dendritic, massive, and
crystallized, generally in the hexahedral prism, which-
is sometimes modified ; it assumes about 40 varieties in
the forms of its crystals, the primitive of which is an
obtuse rhomboid of 108° 28" and 70° 32, according to
Haiiy. It is brittle, yields easily to the knife, and
consists of about 70 parts of sulphuret of silver, combi-
ned with about 29 parts of sulphuret of antimony. It is
usually found in veins, mingled with other minerals ; such
as sulphuret of lead, cobalt, native arsenic, realgar, grey
copper, spathose iron, iron pyrites, sulphuret of zinc, &c.
and is met with ia all silver mines; but principally in
those of Freyberg, St. Marie-aux-mines, and Guadal-

<canal, &c.

BRITTLE SULPHURET OF SILVER., RBRITTLE BILVER
GLANCE.

Fhe colour of this mineral is dark grey, passing into
iron black, and is of a bright and shining metallic lustre
externally; it is soft and brittle, and occurs massive,
and in hexahedral prisms variously terminated, and in
quadrangular tables. - It-consists of 66.5 parts of silver,
10 of antimony, 12 of sulphur, 5 of iron, 0.5 of cop-
per and ‘arsenic, and one of earthy impurities. It is met
with in veins containing some other ores of silver and
“sulphuret of lead, &c. in Hungary, Transylvania, Saxo-
ny, Bohemia, Peru, &ec.

_WHITE SILVER.

White silver is of a light lead grey colour, passing into -
steel grey ; it is found massive and disseminated, and
has a metallic lustre; it is soft and somewhat brittle.
Its specific gravity is 5.3 ; it consists of 48.06 of lead,
20.4 of silver, 7.88 of antimony, 2.25 of iron, 12.25 of
sulpbur, 7 of alumine, and 0.25 of silex. It bas heen
procured from the mine Himmelfurst near Kreyberg in
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Saxony, where it was accompanied by other ores of
silver, and with- antimony, brown spar, and calcareous
spar. Some specimens bhave been met with passing
into brittle sulphuret of silver; others inte plumose an-
timeny.

BLACK SILVER.,

« Black silver is iron black, ing into a steel grey
colour ; it occurs disseminated, massive, and crystalli-
zed in tetrahedrons ; it is somewhat bhard, brittle, and
has a shining metallic lustre. It is by some considered:
to be an argentiferous variety of the sulphuret of cop-
per.

BISMUTHIC SILVER

This mineral is of a light lead grey colour, whickr
becomes deeper on exposure to the air: it occurs dis-
seminated, rarely massive, and consists of 33 parts of
lead, 27 of bismuth, 15 of silver, 4.3 of iron, 0.9 of
copper, and 16.3 of sulphur. It has only been found
in a mioe in the valledy of Shapbach in the Black Forest;
and-was accompanied by quarts, horastone, and copper
pyrites.

GARBONATE OF SILVER..

Carbonate of silver is greyish, passing into iron black,
and has a glimmering or shining metallic lustre. Itis
soft, somewhat brittle, and beavy ; and consists of 72.5.
per cent. of silver, 12 of carbonic acid, 15.5 of oxide
of antimony, and a trace of copper. It was found about
thirty years ago, accompanied by native silver, sulphu-
- ret of silver, and grey copper, in & vein of sulphate of
Barytes at Altwolfatch.

HORN SILYER. MUBIATE OF SILVEB.
. -This mineral is of a pearl ﬁrey colour; occasionally

it is greenish blue or reddish brown, and is remarkable
¥eiog 50 soft as easily. to take the impression of the




TO MINERALOGY. 189

nail, and for its translucency. It has a waxy lustre ; is
fusible in the flame of a candle, and is generally found
investing and massive, rarely crystallized in small cubes.
The massive consists of 88.7 per cent. of muriate of sil-
ver, six of oxide of iron, 1.75 of alumine, and 0.25 of
sulphuric acid. It has been found at Andreasburg in
the Hartz, in thé Mexican, Peruvian, Saxon, and Bo-
hemian mines; those of Johnzeorgenstadt formerly af-
forded large quantities of it. It 1s also met with in
Hungary at Schemnitz ; in France near Allemont, and
in several mines in Cornwall, though not abundantly.
It has been remarked that Horn silver is commonly met
-with near the surface in veins, and frequently with or-
ganic remains.

A variety is met with of a brownish white, but exter-
nally of a slate blue colour; it is massive, dull, opake,
and earthy ; and consists of about 33 parts of muriate of-
silver, combined with about 67 of alumine. It is called
.guttermiﬂc silver, and is found at Andreasberg in the

anz.

COPPER.*

Copper, in its pure state, is so tenacious, that a wire
one-tenth of an nch in diameter will support two hun-
dred and pinety-nine pounds and a balf, without break-
ing : its specific gravity is about 8. .

Copper is harder and more elastic than silver ; and is
the most sonorous of metals : in respect of fusibility itis
between gold and iron. It is of a pale red colour, with a
tinge of yellow. Its ores are numerous. It occurs in the

® Native Copper has been found in many places. I mention a few of
the localities.—In conftructing the fortifications at the Narrows on Staten-
ifland, between the city of New-York and the ocean, feveral picces of na«
tive copper were found by the workmen in that alluvial foil. The g:r-
cels were buried at different depths. Mr. Dawfon brought me fmall flat-
ted pieces of native co) from Virginia, which, if I recollect right, were
found near Fredcrickmu At Woodbridge, N. J. there is a native copz.
per of remarkable beauty.
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pure or native state ; also combined with iron, antimony,
silver, arsenic, and with silex, lime, and water, and mi-
neralized by oxygen, sulpbur,and by the carbonic, mu-
riatic, phosphoric and arsenic acids.

The greater part of the ores of Copper seem to belong
chiefly, though not exclusively, to primitive countries ;
and are found both in veins and in beds. Native copper,
the red oxide, the sulphuret, yellow copper, grey cop-
per, and the arseniate, have been foun Erincipallym
these countries ; the localities of the phosphate and mu-
riate are less known ; but the variety of green carbonate,
termed Malachite, is said to have been met with in every
variety of country The mines of Tunaberg in Sweden,
and some others, as well as that of Ecton in Stafford-
shire, (which yielded the yellow copper ore) are situated
in compact limestone. The mines of Cornwall are situ-
ated both in argillaceous schistus and granite.

Veins containing copper are not esteemed to be of so
ancient formation as those enclosing tin ; because, when
the veins meet with each other, those of tin are always
traversed by those of copper ; but the ores of both these
metals are often found in the same veins in Cornwall :
the copper being generally beneath the tin.

Mines of Copper are largely wrought in England,
Germany, Sweden, and Siberia : those of Spain, France,
Ireland, Norway, and Hungary, are much less extensive
and numerous. Copper bas been found in Asia, Africa,
and America, in considerable abundance. :

" The uses of copper in all its various states are almost
endless, and only, if at all, inferior to those of iron. Al-
loyed with certain proportions of zinc it forms brass,
pinchbeck, tinsel, and Dutch gold, in imitation of gold
leaf. With a small proportion of tin, copper forms
bronze or bell metal ; but if the proportion of tin amount
to one-third, it forms speculum metal, used for reflecting
telescopes. With zinc and iron, it forms tutenag. In
porcelain painting, the green is obtained from copper. .

I
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NATIVE COPPER.*

Native copper is of a yellow red colour, has a metal-
lic lustre, and is often tarnished externally of various co-
lours ; it occurs massive, capillary, dendritic, and crys-
tallized, and is malleable and flexible. It assumes the
form of the cube and of the regular octohedron; but
not possessing that structure which allows of regular -
cleavage, eitber of these solids may be considered as the
grimitive form of its crystals, which are very numerous,

ut not very intelligible, on account of their extreme

#* There is reafon to believe, that native copper exifts in larger blocks or
mafles, on the fouth fide of Lake Superior, than in any other part of the
world. It is found too at Green Bay, on the weft fide of Lake Michigan. -
¥ have fpecimens of both. The metal is remarkably pure, as appears by the
following analyfis, made at the mint of Utrecht, in the Netherlands, at
the requeft of Dr. Euftis, the Minifter Plenipotentiary of the United
States, who carried fpecimens with him to Europe. :

The report from the mint, is in thefe words :—* From every appear-
ance, the piece of copper feems to have been taken from a mafs that has
undergone fufion. The melting was, however, not an operation of art,
but a natural effect caufed by a volcanic eruption. }

The ftream of lava probably carried along in its courle the aforefaid
body of copper that had formed into one collection, as faft as it was heat-
ed enough to run, from all parts of the mine. The united mafs was pro-
bably borne, in this manner, to the place where it now refts in the foiﬁ

e cryftallized form, obfervable every where on the original furface
of the metal that has been left untouched or undifturbed, leads me to pre-
fume that the fufion it has fuftained was by a procefs of nature ; fince this
cryftallized furface can only be fuppofed to have been produced by a flow
and gradual cooling, whereby the copper affamed regular figures as its
heat pafled into other fubftances and the metal itfelf lay expofed to the

air.

As to the properties of the copper itfelf, it may be obferved that its co-
lour is a clear red ; that it is peculiarly qualified for rolling and f°'¥i“ﬁ‘
and that its excellence is indicated by its refemblance to the copper ufually

" employed by the Englith for plating.

he dealers in copper call tﬁm fort Peruvian copper, to diftinguifh it from
that of Sweden, which is much lefs malleable. ¢ fpecimen, under con-
fideration, is incomparably better than Swedifh copper, as well on account
olti its brilliant colour, as for the finenefs of its pores, and its extreme duc-
tilicy.

Itqyotwithﬂanding, before it is ufed in manufactures, or for the-coining
of money, it ought to be melted anew, for the purpofe of purifying it from
fach earthy particles as it may coptain. :

The examination of the North- American copper, in the fample received
from his excellency the munifter, by the operations of the cupel and the
teft by fire, has proved that it does not contain the fmalleft particle of fil-
ver, gold, or any other metal.” ‘
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liability to that kind of compound structure which consti-
tutes the macle. The crystals in my possession exhibit
about 80 varieties of form, and were all brought from
Cornwall ; where Native Copper has occasionally been
found in considerable abundance, accompanied by the red
oxide, (into which it sometimes passes,) and oecasionally
by the green carbonate and the arseniate of Copper; and
by quartz and fluate of lime. The copper veins of Corn-
wall are situated both in argillaceous schistus and gra-
nite. Native Copper is occasionally found disseminated
in the serpentine of the Lizard point in that county.

Native Copper is rare in France ; but is very abun-
dant in some parts of the Uralian mountains in Siberia ;
at Herngrund in Saxony, the Hartz, at Fablun in Sweden,
and near the Copper Mine River within the aretic circle
in America. That of Japan and that of Brazil, are said
to contain a considerable proportion of gold. Quartz,
fluate of lime, carbonate of Eme, and sulphate of barytes,
usually accompany Native Copper ; the two latter have
rarely been met with in Cornwall, and not at all accom-
panying Native Copper.

SUBPHURET OF COPPER.¥ GLANCE COPPER.

Sulphuret of copper is of a lead or iron grey colour ;
it has a shining metallic lustre, and yields easily to the
knife. It occurs massive, and crystallized. The form
of its primitive crystal is the hexahedral prism, which pas-
ses into an obtuse, and also into an acute dodecahedron,
with triangular planes ; the crystals in my possession ex-
hibit 83 varieties of form besides 2 or 3 macles: they
are all from Cornwall, where the sulpburet of copper
has been abundantly found in several mines ; sometimes
intermixed with the yellow copper ore, and occasion-

* Found in the red fand-ftone formation, near New-York, accompanied
with the oxyd and carbonate of copper ; and in the neighbourhood of
New Haven and Baltimore. (Cleaveland and Gibbs.) Found atthe Schuyler
mine in Bergen county, (N.].) In the green-flone mountains runnin;
north and fouth, in Connecticut, between the Sound and Simsbury, wil
native copper and the red oxyd of the fame. (Silliman.)—At Perkiomen in

ontgomery county, and ncar Chefter in Delaware county, Pennfylvania,
g‘:onmd and Wistar,) and in feveral other places. I have received very

G::‘Yé‘alf’w fulphuret of copper, from fome place in the upper country of
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ally accompanied by the succeeding variety 5. and by
spathose iron ore and fluate of lime. It is also found at

andidno in Caernarvonshire, and at Middleton Tyas,
in Yorkshire. It occurs also in Siberia, Sweden, and
Saxony ; principally, as it is said, in primitive moun-
tains. :

The crystallized consists of 81 parts of copper, and 19
of sulphur ; the massive contains rather less copper,
about the same sulphur, with about 2 per cent. of oxide
of iron, and 1 of silex. ’

PURPLE COPPER. BUNTKUPFERERZ. °

This mineral is of a tombaé¢ brown colour ; and has an
irridescent tarnish’; it occurs massive, capillary, and
crystallized : it is found in the cube, mostly with curvi-
linear faces, passing into the perfect octohedron. It
consists of about 70 parts of copper, 19 of sulphur, and
7 of iron. It is generally found in the same countries as
the preceding variety, and accompanying it.

GREY COPPER.

Grey copper is mostly of a steel grey colour; it oc-
curs massive and crystallized, and has a brilliant metallic
lustre ; it is brittle, but is much harder than the sulphu-
ret of copper ; it is found in the cube, passing into the
regular octohedrou, and in the dodecahedron with rhom-
bic planes. I am not aware that it has been analyzed.
I possess crystals of it in 26 varieties of form ; they are
all from Cornwall.

This mineral seems mostly to be confounded with
the Fahlerz of Werner, Cuivre gris of Haiiy, which wag
formerly considered as a silver ore, and in which cop-

er, iron, antimony, silver, and sulphur, enter into com-

inatign ; some varieties also yield arsenic : it crystal-
lizes in the form of the regular tetrahedron, variously
modified. a
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Grey Copper is found in Cornwall in the same veins
as the two preceding varieties; the Fablerz, I believe,
has not been found there ; but has been met with in
the silver mines at Beeralston in Devonshire, and in
Wales. It is found also in Transylvania, the Hartz,

Saxony, &ec.

YELLOW COPPER. COPPER PYRITES.

This mineral is of various shades of yellow, and is
often irridescently tarnished externally ; it occurs mas-
sive, stalactitic, and crystallized in the form of the regu-
lar tetrabedron, which is its primitive ’ IR
are not numerous. It bas a metall
easily to the knife. It consists of
variable propertions of iron and of s
the copper does not exceed 20 per ¢ :
abundant of all the ores of copper, an. .. ... chief ore of
the Comish mines, where it is found in veins, passing
through argillaceous schistus and granite. It is met with
in Derbyshire, and was abundant in the Ecton mine
in Staffordshire in limestone. It is generally accom-
panied by quartz, iron pyrites, aud sometimes by mis-

ickel and the sulphuret of copper. In the mine cal-

ed Huel Towan, it was accompanied by spathose iron.

WHITE COPPER.¥

White Copper seems to be a variety of the preceding
species, distinguished by its being of a silvery white or
pale brass yellow colour, and by its affording an arseni-
cal odour before the blow-pipe ; its whiteness may per-
haps be attributed to the arsenic it contains: it has not -

been apalyzed. It is not common, but occasionally ac-
- companies yellow capper ; it is said to bave been found
in the mine called Huel Gorland in Cornwall.

* At Fairfield, Contecticut, in 2 compact ore of Copper, whofe recent
fracture is metallic white, which foon turns, by expofure, to a dirty white,
and in time acquires a green hue. It contains arfenic. (Silliman.)
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RUBY COPPER. BED OXIDE QF COPPER.}

This beautiful mineral is of a fine exrimson red colour,
and ¥s frequently translucent ; but externally, is mostl
tarnished, sometimes of a metallic grey colour ; it yields
easily to the knife, and is brittle ; it occurs massive, and -
crystallized in the regular ociohedron, which pagses into
an acute rhomboid, the cabe, and the dodecahedron
with rhombic planes: the crystals in my possession are
very numerous and exhibit about 70 varieties of form ;
all of them are from Cornwall. 'The specific gravity of
the red oxide of copper is 3.9 ; it consists of 91 copper
and 9 of oxygen. variety of the red oxide of copper,
is met with 1n fine capillary crystals which are lengthened -
cubes ; another of a red or reddish brown colour, com-
pact, and with an earthy fracture, is called Tile ore. )

This mineral is found at Moldava in Hungary ; near

. Cologne ; in the eastern part of tne Uralian- mountains

in Siberia, accompanied by the variety of green carbo-
nate of copper called Malachite; and has been met
with in several mines in Cornwall, and in considerable
abundance in those called Huel Unity and Huel Gor-
land, which are situated both in granite and argillaceous
schistus ; the vein was principally occupied by a brown
ferruginous friable substance, called gossan by the miner;
in the same vein, but above the red copper, which was
generally accompanied by native copper and sometimes
black copper, considerable quantities of arseniated cop-~
per, and arseniated iron were met with,

BLACK COPPER. -

Black copper occurs in a pulverulent form, investing
some other of the ores of copper, chiefly the red oxide ;
it is generally considered to be an oxide of copper, bat it
gives out sulphureous vapours before the blowpipe.

+ The feveral localities of this ore, are in Virginia, on the Fairfax
eftate, near the Shenandoah, (Hayden) ;—in Pennfylvania, near Lancafter,
with malachite je—in the Schuyler Ce?per mine, near New-York ; and in
the Connecticut mountains, mentioned in a preceding note.
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CARBONATE OF COPPER.¥*

Carbonate of copper is of various shades of blue and
of green. The Blue is chiefly of a beautiful azure blue,
and is found in small globular masses, massive, earthy,
and crystallized ; it frequently accompanies the succeed-
it;g variety. I possess crystals of it, in about 30 varieties
of form, but they are not very intelligible ; they appear
to be principally of that variety which is termed the sec-
tion of the octohedron ; which solid is esteemed to be
their primitive form. It is not of abundant occurrence,
but has been met with in the mining countries of Bohe-
mia, Saxony, the Hartz, Siberia, &c ; also in Cornwall,
and at Wanlock-head, and the Lead hills in Scotland.
Some crystals from France very nearly approach the
cube, others are rhomboidal, but not determinate. .

The Green Carbonate of copper, or Malachste, is
found massive, and in slender prisinatic crystals or fibres,
which are of a silky lustre, and aggregated in bundles,
or stellated ; frequently it is almost massive, with a silky
fibrous texture. It does not present regular crystals,
This beautiful mineral is said occasionally to accompany
the greatest part of the other ores of copper. The finest
specimens are brought from the Uralian mountains in
Siberia : it is also met with in the copper mines of Sax-
ony, Bohemia, the Tyrol, Hungary, &c.; and some-
times, though rarely, in Cornwall. The massive green
variety consists of about 58 copper, 12 oxygen, 18 car-
bonate acid, and 11 of water. I'be blue variety consists
of the same elements, varying somewhat in their re-
spective proportions : and there is a variety of the green
carbonate of copper, called Chrysocolla, which consists of
the same substances in smaller proportions, together

* Both the mountain blue and mountain green forms of copper exift fpa-
ringly, but with diftinct characters, at Perkiomen, Bergen, Chethire, and,
it is believed, in fome other places.
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with about 26 per cent. of silex ; it is of various shades.
of green and brown, and of very different degrees of’
hardness ; it presents, when broken, a conchoidal frac-~
ture, and a resinous shining lustre. It is found accom-

anying the foregoing varieties ; and has been met with
1n Cornwall, and in the vale of Newlands, near Keswick
in Cumberland. .

The Turquoise, so called because it was first brought
from Turkey, is said to consist of the bone or tooth of
an animal in the fossil state, penetrated by blue or green
carbonate of copper. It is also brought from Persia.

EMERALD COPPER. DIOPTASE.

The Dioptase is of an emerald-green colour; and is:
met with crystallized only in the dodecahedron, the
primitive form of which is an obtuse rhomboid. It is
an extremely rare mineral, haviog only been found in a
vein in Daouria, on the Chinese and Russian frontiers ;.
it was accompanied by malachite copper. It is com-
posed of about 29 parts of oxide of copper, 43 of carbo-
nate of lime, and 28 of silex. The portion from which:
the analysis was made, was only four grains.

SULPHATE OF COPPER.

Sulpbate of copper is of a blue colour, sometimes
bluish green, and is generally translucent. It has a
nauseous, bitter, wmetallic taste; and is found massive,.
stalactitical or pulverulent, in certain copper mines, but
it is not a common substance. Tt bas been met with in: -
the Parys mine in Anglesea : and in various countries,.
in crystals of eleven varieties of form, of which the pri--
mitive is considered to be an oblique-angled parallelopi-
pe.c:l. It consists of copper mineralized by the sulphuric:
acid,

MURIATE OF COPPER.
This rare mineral is of various shades of green, and is:

met with in extremely minute octobedral crystals, either:
loose, in the form.of a gref{ 3szmd, in Peru, or investing;
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a dark ochreous quartz, at Remolinos in Chili. The
crystals in my possession exhibit 13 varieties of form ;
the primitive, which is a cuneiform octohedron, and se-
ven of the most simple varieties, were discovered amon
the green sand of Peru: the remainder are from Chih.
The latter consists of 73 per cent. of oxjde of copper,
10.1 of muriatic acid, and 16.9 of water.

PHOSPHATE OF COPPER.

Phosphate of copper is externally of a greyish black,
internally between emerald and verdigris green ; it oc-
curs in small rhomboids with curvihnear faces; also
massive, or disseminated in an opake quartz. It is a rare
mineral, baving only been found at Rheimbreidbach
near Cologoe, and at Finneberg, and at Nassau-risingen.
It is somefimes mingled with arseniated copper, and
accompanied by carbonate of lead : it consists of about
68 parts of oxide of copper, and 31 of phosphoric acid.

ARSENIATE OF COPPER.

Of this mineral there are several varieties. "

It occurs in ver{' {Vat octohedral crystals, which are of a
grass green, deep blue, or bluish white colour ; and are
sometimes slightly transparent, with a vitreous lustre :
this variety consists of 49 oxide of copper, 14 arsenic
acid, and 35 water. '

Another variety occurs in six-sided tabular crystals,
which are transparent, and of an emerald green colour,
or occasionally, though rarely, white and opake. The
sides of the crystals alternately incline different ways, and
are generally striated : but I possess some crystals much

~thicker than they are commonly found, of which the six
sides are not striated but very brilliant.  All the tabular
crystals of this variety, ought, as I conceive, to be con-
sidered as sections of an octohedron ; in this opinion I
am the more confirmed, because I also possess some
, crystals on which the solid angles of the octohedron are
replaced by planes ; others on which the edges are re-
placed ; and ‘again others, on which the planes of bath
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these modifications are combined : none of these crystals
have heretofore been described. .

Another variety, by some called the triedral arseniate,
is of a very beautiful bluish green, or deep verdigris co-
lour, and transparent; but as their surface is often de-
composed and black, the crystals are then opake ; their
form is an octohedron, which is generally elongated,
and their summits are sometimes §eeply replaced, giv-
ing them the appearance of six-sided prisms with diedral
summits; in others, two of the four lateral edges are
also deeply replaced, the crystals then assume the ap-

earance of four-sided prisms with diedral summits.
he crystals of this variety also assume the form of the
tetrahedron, and of a very acute rhomboid, sometimes
Eerfect, sometimes passing into the octohedron; they
ave been said to occur also in the rare form of the trie-
dral prism, but as the acute rhomboids are often placed
on the gangue on one of their extremities, having the
other, which if perfect would appear as an acute apex,
deeply replaced Ey a regular triangular plane, I conceive
this appearance has given rise to the opinion that the
crystals assume the form of triedral prism.
- 'The preceding varieties differ in their respective pro-
Fortions of oxide of copper, arsenic acid, and water,
rom the first variety : in the succeeding variety there is-
no water.

This variety occurs in slightly acute octokedrons,
which are usually of a bottle green colour; sometimes
brown, or nearly black, and somewhat transparent.
These crystals are mostly elongated ; in some of them,
the summits of the octohedron are replaced, as well as
two of the four lateral edges: and as these crystals are
generally long, they assume the appearance of four, six, or
eight-sided prisms, having diedral summits, whence this
variety has been termed the prismatic arseniate. It
sometimes exhibits capillary crystals of indeterminate
forms ; and others which are regular for some length,
but fibrous at the extremity.

The two following varieties agree in their respective
proportions of oxide of copper, arsenic acid, and water,
but differ from the.two first varieties. .

Que of them, which is of varions shades of green,

.
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brown, yellow, aod white, is of a fine divergi?} fibrous
structure, and a silky lustre; it is called the Hematszic
arsessate of copper. ~

The other occurs in extremely minute, flexible fibres,
occasionally so small as to have the appearance of dust ;
they are of various shades of blue, green, brown, yellow,
and white ; and possess a silky lustre. It is called the
Amianthiform arsensate.

Martial Arseniate of Copper, which, until lately, has
been termed Cupreous Arseniate of Iron, is of a pale
bluish green colour, and occurs in small four, six, or
eight-sided prisms, with tetrahedral summits, generally °
grouped in small globular radiated masses; they are
transparent, and have a shining vitreous lustre.

All the above varieties of the arseniate of copper were
found in the same veins which produced the red oxide
of copper, in the mines called Huel Gorland and Huel
Unity, which adjoin each other in Cornwall; their
veins pass through bath granite and argillaceous schis-
tus.

GOLD.

The specific gravity of Gold, when pure and beaten,
is about 19; it is very soft, and perfectly ductile and
flexible. So great is its tenacity, that a'piece one-tenth
of an inch in diameter, will hold five bundred pounds
without breaking ; and it is computed that a single grain
of gold will cover the space of fifty-six square inches,
when beaten out to its greatest extent.

Gold is always found 1n the metallic form, whence by
the mineralogists it is said to occur in the native or pure
state; but it is generally allc yed by small portioas of
other metals, as silver, copper, &c. ,

The uses of gold are well known. Alloyed by cop-
'pfr, it is employed for ornamental purposes, coin and
plate.

In English coin it was alloyed by two parts of copper,
to twenty-two of gold. The alloy of gaﬂl used in p‘l’tle

|
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‘was formerly the same as the coin : it is naw 18 carats,

or iiths gold. The purple colour used in porcelain
painting is obtained from a preparation of gol£°

NATIVE GOLD.¥*

Native Gold is yellow, orange yellow, or greyish yel-
low, with a shining metallic lustre ; it occurs crystallized,
capillary, ramified, and in masses of various sizes, from
the weight of very minute portions to that of several
pounds; it is soft, inelastic, flexible, and malleable. It
1s rarely perfectly pure, but mostly contains small por-

* The grand fpecimen of Native Gold, which was examined by me in
1800, at New-York, on its way from the Viceroy of Mexico to the King
of Spain was connected with quartz.  Both the metal and the rock were
amorphous, and exhibited no fign of cryftallization. It feemed to be a loofe
nodule, roundetl by rolling ; aud weighed forty-fix ounces. The colour
of the gold was a fine yellow, with a hue in one part of whitith, and in
the other of greenith. The quartz was white, with a dufky tinge. (Med.
Repos. Vol 4, p. 201—=202.)

eadow Creek, a branch of Rocky River, a principal ftream of the Pe~

dee, in Cabarrus county, North Carolina, is more remarkable than any re.
gion of the Fredonian States, for native gold. About the year 1803,
ﬁins and lumps to the amount of fikeen thoufand dollars were gathered.
e firft piece was found by a boy, who was exercifing himfelf in fhooting
fmall fithes with a bow and arrows. The maffes were of different weight
{rom gold-duft to the unparalelled bulk of a lump of nearly twenty-eight
unds. The heavieft of thefe natural fpecimens, loft only 1§ per cent. on
ing melted and refined. The fmaller and lighter of them lofe only
m 2 to § per cent.  The graios of gold are found fcattered among the

The rocks are of the primitive formation, and the gold is diffeminated
among their ruins,

The fpecimen which I received from Governor Alexander, is of a rich
and beautiful yellow, and is blended with particlex of white quartz. (Med,
Repos. Pol. 7, p. 307.)  The director of the mint reported, that during
1804, about eleven thoufand dollars of the golden money coined there,
was from the gold of North Carolina.

For a year or more after the firft difcoyery, picces were occafionally
found of four and five pounds weight, and a great number of the fize of
fma:l‘ﬁnim; and the E{,l 1 heard of this -finding bufinefs was, that
quickfilver had been employed by the workers, for feparating the minute

icles of gold from the fand. (7bid. Pol. 8, p. 439—440.)

The fands of Long creck, about eighteen miles from Meadow creck,
have alfo afforded fd duft. Whenever the maize and cotton are weed-
ed, and the bufinefs of the plantation is in advance, the prsrietm have
been in the habit of taking their labourers to the fiream, and of wathing
and fearching for gold. conducting the undertaking in this manner,
it was found, that it not only paid wages, but afforded a profit. Expe-
sience has praved that a bulhel of the fand, would often afford gold to
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tions of other metals ; as of silver, copper, &c. It oc-
curs allized in the form of the cube and octohedron,
but as its crystals do not admit of regular fracture, their
structure is not sufficiently known to enable mineralo-
gists to decide which of those two solids is the form of its
primitive crystal. I possess crystals exhibiting 21 varie-
ties of form, besides 12 others in that compound species
of crystallization, expressed by the term macle; each
consisting of equal portions of the octohedron united
together. .

Gold is sometimes combined in other metalliferous
minerals. in various proportions, but is seid always to be
in the metallic state. An argentiferous variety bas yield-
ed by analysis, 36 per cent. of silver ; and an auriferous
variety of silver (mentioned under that head) 28 per
cent. of gold. Itis combined with other metals in the
ores of tellurium, and not unfrequently forms an ingre-
dient in iron pyrites, which thence is termed auriferous.
It is also said to have been occasionally found in certain
sulpburets of iron, zioc, lead, and mercury, and in some
varieties of copper and of arsenical pyrites. .

In veins, gold is found only in primitive mountains,
but not' in those of the most ancient formation ; these
veins principally contain quartz, felspar, earbonate of
lime, and sulphate of barytes; but the gold is sometimes
accompanied by sulphuret of iron, of silver, and of lead,
and occasionally red silver, manganese, grey cobalt,
and nickle, ,

Gold s found in veins; also ‘in rivers, and alluvial
matter, in several countries of “Europe. From Spain
the Pheenicians and Romans are supposed to have drawn
their principal riches ; it is also found in Germany and

the value of fifty cents. A lump weighing twenty-feven pennyweights,
was found in July, 1808. Small pieces of four, fix, and even fourtcen
pennyweights, have been alfo found.

The common way of working was, firft, to pick out all the vifible
grains from the auriferous fand, and to throw the refidue into a heap; and
afterwards, to feparate the more minute particles by amalgamation with
quickfilver. It has been fuppofed that the alluvial firatum in which the

old lies, is very extenfive. A mafs weighing a pound was found in An.
on county. (Med. Repos, Vel. 12, p. 192==193.)

A few years ago, a publication was made, that gold had been found in
the fand of James river, or one of its fireams, at Lynchburgh in Virginia,
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Sweden ; and very sparingly in France and Italy. The
prioncipal European mines are these of Cremnitz and
Chemnitz, in Hungary; which, together with some
others of inferior note, apnually produce, by estimate,
about 2000 pounds weight. Small quantities are also
found in alluvial deposits in Switzerland, and in Ireland ;
the latter of which contains about fifteen per cent. of sil-
ver. It is found occasionally in.small grains intermixed
with tin in some of the stream-works of Cornwall.

In Asia; gold is found in Siberia in veins, and in ma-
ny of the Asiatic islands in sands.

From the rivers and alluvial deposits of Africa, large
quantities were furnished to the ancients.

By far the greater part of the gold now brought into
use, is obtained from the rivers of South America ; in
various parts of which continent, it is also found in veins,
and in_considerable abundance. In the Vice Royalty

‘of La Plata alone there are 30 gold mines or workings.

It is calculated that the annual produce of America is
about 30,000 pounds weight. -

Helms says, that when a projecting part of one of the
highest mountains in Paraguay fell down, about thirty
years ago, pieces of gold, weighing from two to fifty
pounds each, were found in it. .

PLATINA.*

The specific gravity of Platina when pure, is about
23; its colour 1s between tin-white and iron grey. Its

® Three hundred pounds of Platina, were offered to me for examination,
at New-York, in 1802. It had been brought from Chaco, in Terra Fir~
ma, by the way of Jamaica. It confifted principally of fmall grains,
fmooth to the touch, fomewhat like flax-feed, and rather flat than round.

fize of the grains was confiderably coarfer than the large rafpiogs of -

iron, and they were more varied and irregular in their forms. Somc
pieces were, however, much larger ; and I now poflefs one as large asa
middling bean. The colour was fomewhat between filver and iron ;
and the native metal as it lay expofed to the eye, brought to mind a re.
femblance, though by no means an exa& one, to filings of filver and pow-
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malleability is so considerable that it may be beaten into
leaves as thin as tin foil, and its ductility so great, that
Dr. Wollaston has succeeded in drawing it into a wire
rydrsth part of an inch in diameter, which will support
about one grain and one-third of a grain withont break-
ing. It possesses considerable elasticity, and in hard-
ness is not much inferior to iron ; but is very difficult of
fusion. It is only found in the native state.

Pure Platina in thin plates is very ductile and flexible.
Of late it bas been formed into mirrors for reflecting
telescopes, spoons, crucibles, and some vessels of con-
siderable dimension for the use of the chemist in parti-
cular processes.

NATIVE PLATINA.

Native Platina, is between steel grey and silver-white
colour, and is nearly as hard as iron, and malleable, but
is infusible. It bas hitherto only been found in small
flattened grains rarely exceeding the size of a pea ; the
largest that has been seen is of the size of a pigeon’s
egg, and was presented by Humboldt to the King of

russia. Native Platina is much Jighter than pure pla-

der of tin. The grains were lefs angular and fhining than the former;
and pot fo dark and globular as the latter. A portion of iron, fecmed to
be mixed with the platina; for, on applying the nuﬁx:t, numerous
particles of a dufky hue, adhered to it. It apj)eu’ed , that many
pieces of platina, known to be fuch by their whitith complexion, were at-
tracted by the load-fone.  Picces of lead-ore in the form of galena, and
of iron in the form of pyrites, were mixed with the platina, 1n the bags.
There was alfo a quantity of carth and fand. The grains of platina were
readily capable of extenfion between the anvil and cr, and fhowed
neither ruft nor tarnith. M Carendeffez determined by iment, that
two hundred and cighty-eight grains of this platina, confifted of the fol-
Towing ingredicnts, to wit :

Carbune of iron, . 56
6ilicious fand, 12
Magmetical iron 40
Golﬁngraim or cl’uﬁ, N
Platina, . 179

288 graina. -

“Which is confiderably more than a third of forei ing;edimts Platina is
;e‘cakon:‘d t; be about ten times as fcarce as goﬂ (Med. Rep. Pol. 6, p.
| — 4.
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tina: it has been found in St. Domingo, Brazil, and
Pem. : .

In St. Domingo it is met with in the eastern part of
that island, in the sands of a river called Jaki, at the
foot of the mountains of Sibao. The grains are some-
what larger than those of Peru, and are accompanied by
maguetic iron ore, gold, &c. It has not been ana:
lyzed. '
ylp Brazil it is found in the gold mines of that country
in swall grains of a spongy texture, free from tarnish,
and with very little lustre, mixed with grains of gold,
and of palladium ; perhaps also with the natural alloy
of iridium and osmium. It does not contain any of the
maguetic iron sand, or of the minute hyacinths, which
always accompany the Peruvian ore. It consists of pla-
tina alloyed by very minute portions of gold and of pal~
ladium.

In Peru, it is only met with in the Rio del Pinto, in
the districts of Citara and Novita in the province of
Choco, and near Carthagena in New Grenada. It is
found in a magnetic iron sand, in which are mixed grains
of gold, minute hyacinths, and fossil wood : and it is
sax§ that the whole is covered by rounded pieces of ba-
salt enclosing olivine and pyroxene. The grains of
platina are small, flattened, and have occasional inden-
tations, the surfaces of which are generally tarnished;
but the other parts have a shining metallic lustre. It
eonsists of platina alloyed with small proportions of
iron, copper, lead, palladium, iridium, rbodium, and
osmium.

The grains of Crude Platina analyzed by Descotils

were accompanied by grains of menachanite and of chro-
mate of iron.
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RHODIUM.

" This metal bas hitherto been found only alloying the
pative platina of Peru. When pure, Rhodium has a
bright metallic surface, but is not malleable ; its specific
gravity is about 11.

IRIDIUM. OSMIUM.

The former of these two metals, when pure, is white,
and perfectly infusible ; the latter is of a dark grey or
blue colour. They occur, alloying native platina in
very small proportion; and likewise together, forming
a natural alloy of the two metals.

ALLOY OF IRIDIUM AND OSMIUM.

This natural alloy is found accompenying native pla-
tina, in the form of very small, irregular, and flattened
" grains, which have a shining metallic lustre, but are of
a somewhat paler colour than mative platina, and are
harder and heavier; their specific gravity being 19.5:
" they possess a lamellar structure, and are brittle. :

PALLADIUM.* -

The specific gravity of Palladium, when pure, is about
11. In colour, it greatly resembles platina; in thin la-

* Pulladium has been difcovered in an alloy with Brazillian
feph Clond, Big, of the U. 5. mint.  He 1 ititon s oo B b7 Jo-
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mine it is very flexible, but not very elastic ; it is some-
what harder than bar-iron, and is very malleable.

It occurs, together with some other metals, alloying, in
small proportion, the native platina of Brazil : and also
in the native state.

NATIVE PALLADIUM.

Native Palladium occurs in grains apparently eompo-
sed of diverging fibres ; in other respects these grains
differ little in external character from those of the native
platina, amongst which they are found. Native palla
dium is infusible ; its specific gravity is 11.8; and it
consists of palladium, alloyed by minute portions of pla-
tine and indium. '

TELLURIUM.

Tellurium, when pure, is about the colour of tin ; it is
brittle, and nearly as fusible as lead ; its specific gravity
is little more than 6.

It is an extremely rare metal, and is found only in
the metallic state ; bat is always alloyed, though in very
t:u;:jerent proportions, by other metals, Its ares are few

rare. :

' NATIVE TELLURIUM.

Native tellurium is of a tin white colour, and has a
metallic lustre : it occurs in small grains, which are brit-
tle, and ]ield‘to the knife. It very much resembles
grey antimony. It is found in the veins of a transition
mountain of cempact carbosste of lime, at Fazebay in

real exiftence ; that it is one of the pure, or unoxydable metals ; and in
this refpect, on a par with gold, filver, and platina. He found it in a na-
tive conbination with gold, without the prefence of Platina, or any other
metal, (dwer. Pbil. Trans, Vol. 6, and Med, Repose Vol. 14, p. 69==73.)
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Transylvania ; and also at Beresof in Siberia. It con-
sists of 92.55 parts of tellurium, 7.2 of iron, and 0.25 of
Id. Its specific gravity is about 6. It is procured for
e sake of the gold it contains, though so small in quasr-
tity.

GRAPHIC TELLURIUM. AURUM GRAPHICUM.

This mineral is of a steel grey colour, with a splen-
dent metallic lustre ; and occurs in small flat six-sided
prisms, with or without four-sided summits ; the crystals
are generally disposed in rows on the surface of quartz,
and are so arranged as to give the appearance of certain
characters ; whence its name: it is also sometimes
found in granular masses ; it yields easily to the knife,
and is bnittle.

It is met with ooly at Offenbanya in Transylvania,
together with sulphuret of zinc, pyrites, grey copper,
&c. in veins which traverse a porphyritic mountain. Its
specific gravity is 5.7; and it is composed of 60 parts
of tellurium, 30 of gold, and 10 of silver.-

PLUMBIFEROUS TELLURIUM.

2 i8 either yellow or black. The yellow
n grains and in minute flat four-sided
ht metallic lustre ; it is somewhat flexi.
[t consists of 44.75 parts of tellurium,
——— 19.5 of lead, 8.5 of silver, and 0.5 of
sulpbur.
he Black is found in irregular shapes, or in length-
ened and six-sided plates of a shining metallic lustre. It
consists of 32.2 of tellurium, 54 of lead, 9 of gold, 1.3
of copper, 3 of sulphur, and 0.5 of silver.

This variety, which is much heavier than the former,
is only found at Nagyag in Transylvania, and is procured
as an ore of gold ; it is accompanied principally by the
same substances as the former variety.
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2 ANTIMONY ¥

Antimony is a com brittle, bluish white metal,
whose specific gravity 1s between 6 and 7 ; it is found
nearly pure, -

The ores of amtimony are only five in number ; all of
which have not been analyzed. In some of them, it is
found combined with oxide of ironm, arsenic, silex, sul-
phur, and oxy§en.

Antim'on{ is found both in primitive and secondary
countries. It forms alloys with other metals, and is used
in the arts. It enters largely into the composition of
printiog types; it.is also used in medicine.

NATIVE ANTIMONY. .

This substance is found of irregular shapes; never
crystallized regularly. [t occurs at Sahlberg in Sweden
in calcareous spar; at A~ T e
quartz ;. at Andreasburg i
those iron ore.

The form of its primit
hedron.

It consists of 98 parts «
ver and iron 3 but some s
heat, give out a garlicky
of arsenic.

* This metal does not appesr to exift in great quantity in.the Fredifh
dominions. A fpecimen which 1 once annonncej, on the authority of
Dr. D. B. Warden, as having been found at Saugherties in Uliter county,
N. Y. turned out to be Buropean ; it having got by miftake, ameng fomic
American minerals, at Paris.

Another fpecimen fent me from Maine, could certainly not have been
native ; for it bore the plaineft marks of fufion, and was undoubtedly an
imported fulphuret of antimony. 8till, it is affirmed upon the moft
taple , that Harwintop in Connecticut, affords broad nae
tive antimony, affociated with fulphuretted antimony, (Silimes) ; and
that Maine, Maflacliufetts, Virginia and Louifiana, have cach fusnifhodt
famples, ( Clooweland,) : S e .
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GREY ANTIMONY. SULPHURET OF ANTIMONY.

Grey antimony is of alight lead grey colgur externally,
but presents, when fractured, a brlliant metallic lustre ;
it is occasionally lamellar, fibrous, and is often crystal-
lised : it is extremely brittle, and so fusible, that it rea-
dil{ melts in the flame of a candle : when in mipute ca-

a

pillary crystals, it is termed plumose antimony.

- The form of its primitive crystal has not been ascer-
tained. It occurs in oblique four-sided prisms, termina-
ted by four-sided pyramids ; the crystals in my posses-
sion exhibit 14 varieties of form. It consists of 756 parts
of antimony, and 25 of sulphur. A

It is found.in Saxony, Hungery, and France ; also in
Cornwall and Dumfrieshire. It is mostly met with in
micaceous schistus, or clay porpbyry, mixed with oxide
of iron ; and is accompanied by ctmrtz and spathose iron
ore ; in Hungary by sulphate of barytes, sometimes cal-
careous spar, fluor spar, and chalcedony. It is remarka-
ble that in Cornwall it is only met with in veins in a di-
wection contrary to that of the copper and tin veins,
which they pass through.

RED ANTIMONY.

This mineral is brownish, bluish, or reddish external-
ly ; and is principally found in minute diverging crystals,
which are brittle.

It often accompanies the preceding varieties, and is
met with in Hungary, Saxony, in Dauphiné, but princi-
pally in Tuscany. It consists of about 67.5 parts of anti-
mony, 10.8 of oxygen, and 19.7 of sulphur.

WHITE ANTIMQNY. OXIDE OF ANTIMONY.

White antimony is of a white, yellowish white, or grey

colour ; it is rarely fountkin mass, but mostly in slender

. diverging crystals, which are very tender, heavy, and
ucent.
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Itis a rare mineral ; at Allemont in France it is found
on native antimony.” In Bohemia, on sulphuret of lead.
In Saxony, Hungary, and Spain, it is met with investin
sulphuret of antimony. It consists of 86 parts of antr-
mony, 8 parts of silex, and 3 of oxide of antimuay and
oxide - of iron. ~

ANTIMONIAL OCHRE.

Antimonial ochre has been found at Endellion in
Corawall, in Saxony, and Bohemia, upon some of the
ores of antimony ; 1t is earthy, of a yellowish or browna
‘colour, and is extremely rare. .

LEAD.

Lead is of a bluish grey colour, and is malleable, duc-
“tile, inelastic, and very soft ; it has never been found in
the pure or native state : its specific gravity is between
11 and 12. :

The ores of lead are numerous ; they appear under
very different circumstances and aspects, and present a
. -considerable diversity of combination. Lead is found

mineralized, mostly in the state of an oxide, by sulphur
and by the carbonic, muriatic, phosphoric, arseaic, mo-
lybdic, and ehromic acids, and by oxygen: it is also

found in combination with the metals antimony, iron,
' manganese, and silver, or their ores; with the earths,
silex, alumine, lime, and magnesia, and with water. Some
of the ores of lead, which are very numerous, present
combinations of several of these substances; a few of
tbem have a metallic aspect, but several of them bave
- rather the appearance of earthy minerals, being in con-
siderable degree transparent or translucent. The ores
of lead chiefly occur in secondary countries; sometimes
in the veins of primitive mountains.

It would scarcely be possible to enumerate all the
valuable purposes to which lead is applied in the arts, in
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medicine, and in the common wants of man. Among its
less obvious uses, lead is employed to glage pottery, and
its oxide enters into the composition of glass. Four
parts of lead and one of antimony form printing types, to
which by some is added a little copper or brass. With
tin and bismuth it forms alloys, which are used in the
ants.

GALENA. SULPHURET OF LEAD.*

Galena bas nearly the colour and lustre of pure lead :
it is met with crystallized in the form of the cube, which
is that of its primitive crystal, and in nine varieties of
form ; among which is the regular octohedron. It oc-
curs also specular, radiated, granular, and compact. Itsg
specific ﬁuvity is 7.5 ; and it censists of about 85.13 per
cent. of lead, 13.8 of sulphur, and 0.5 of oxide of iron;
but carbonated lime and silex are found entering into
combination in some varieties, in proportions varyin
between 29 and 38 per cent. Galena is rarely foun
without some proportion of silver, which varies {rom y};
or less, to y%. The presence of silver is said considerably
to diminish the lustre of the Galens, and it is also said
that it is much more frequently found in the octobedral,
than in the cubical varieties.

* The Sulphuret of Lead is found in many parts-of the Uaited States.
In New-York, in Ulfter, Duchefs, Renffalaer, and Geneffee counties, fome.
times in limeftone, fometimes in quarts, and fometimes in fhit: An in-
fructive catal of localities in other States, may be feen in Profefie
Cleaveland’s E Treatife, p. §13==514.

But the moft extenfive bodies of Galena, perhzu.on the globe, exift in
Louifiana and the region to the northward, on the eaft fide of the Miffif-
Oppi. It commonly refts upen carbonate of lime, and is often accompa-
medbyfu‘lshmofbuym It frequently exifts in nodales and detached
lumps. hen Mr. Mofes Auftin wrote his report in 1804, there were
ten principal mines or openings: Now, it is underftood, there are many
more. are chiefly in the region fituated wefl of St. Genevieve and
St. Louis. Above two hundred miles up the river Merrimack, valuable
lead mines have been difcovered.  Veins of the galena are found
the River aux Moicns. After various interruptions, the feams of metallic -
matmﬁmngﬁnabovedlehﬂ-ds&n . Maffes of it are plen~
tifal, to the north than the junction ef the Ouifconfinwith the
Mifliffippi. It is fo abundanc that the Tatar natives of the region arqund
the Prairie des Chiens melt the lead, and bring it to the trading houfes as

:.n,;:i)ele of exchange. (AMud Repes, Pol. 9, p. 8788, and Foh 12,

e
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The specular variety is sometimes called Looking
Glass Lead ore, on account of its great brilliancy, and in
Derbyshire, Slikenside ; the radiated variety is said always
to contain a portion of antimony. The granular variety
is sometimes nearly as fine-grained as steel.

Gelena is almost the only ore of the numerous ores
of lead, which is found in sufficient quantity to be
wrought for the lead it contains. This substance oc-
curs under great diversity of circumstance ; which owing
to the importance of the mineral, deserves a slight no-
tice. '

In France, in the mine of Pompean, it is accompa-
nied by fossil wood ; near Medrin, it traverses nearly

erpendicular beds of limestone ; near Vienna it occurs
10 schistus ; in Languedoc and the Vosges, in decom-
posed granite ; and in some places, in large veins, pas-
sing through primitive mountains.

At Bleyberg in Catinthia, it occurs in beds, alterna-
ting with beds of compact carbonate of lime ; and in
grains disserninated through sandstone, and accompa-
nied by oxide of copper, and brown iron ore.

In Silesia it occurs in veins, and in rounded masses
in_ horizontal beds of ferruginous warl, resting upon
thicker beds of compact carbonate of lime, enclosing fos-
sil shells, and asphaltum.

In Spain the most important mines of sulpburet of
lead are situated in granite hills, in the province of Jaen,
and near the city oF Canjagar.

In England, the most important mines are those of
Derbyshire, which.are principally situated in compaet
limestone, enclosing shells: the veins of lead ore are
sometimes nearly vertical, occasionally horizontal, and
they sometimes open into large caverns. Inthese moun-
tains is found the amygdaloid or toad stone, which in-
terrupts the vertical veins, but not the horizontal veins,
or rather beds. 'The lead ore is accompanied by carbo-
nated lime, sulpbate of barytes, (of the variety called
cauk) and fluate of lime ; -occasionally by petroleum and
elastic bitumen. It is confidently asserted that when the
variety of sulphuret of lead called Slikenside, is met
with, and by any means disturbed, a terrible explosion

_ensueg, by which considerable masses are detached



214 ELEMERTARY INTRODUCTION

from the vein: this singular circumstance bas not been
exg‘ldned.

his substance is found in almost every mineral dis-
trict in the known world, and pe , next to certain
ores of iron, is the most common of metalliferous ores :
but it is said not to have been met witb in any consider-
able quantity in the Altaic or Uralian chains of moun-
tains in the northern parts of Asia ; nor is it common in

Peru.

BLUE LEAD ORE.

Blue Lead Ore has only been found as Zschoppau in
Saxony, in veins, accompanied by other ores of lead,
and with quarts, fluor spar, &e. ; it occurs massive, and
crystallized in small six-sided prisms, and is of a colour
;)etween lead grey and indigo blue, with a slight metal-

ic l‘m; .

TRIPLE SULPHURET OF LEAD.

This mineral is generally of a dark lead grey colour,
and shining metallic lustre ; it is wostly erystallized in
the form of the cube and its varieties; it yields easily
to the knife, and is very brittle, It consists of 50 parts
of sulphuret of lead, 30 of sulphuret of antimony, and
20 of sulphuret of copper. It bas bitherto only been
found in Huel Boys mine in Cornwall, in a north and
south vein passing through argillaceous sebistus, and ac-
companied by sulphuret of zinc; but some minerals
very nearly approximating to this substance in composi-
tion bave been met with in other countries.

NATIVE MINIUM.

Native Minium is believed to be a pure oxide of lead,
which does not appear to have been ascertained by
analysis. Its ordinary colour is scarlet, but it is also
met with of various shades of grey, yellow, and brown;
it occurs of indeterminate shapes, and pulverulent; the
latter variety is found in small beds, alternating with
clay and salphuret of lead. It occurs in several places

-

v




TO MINERALOGY. 216
in Saxony, Germany, and France; also at Grassing-
ton Moor, in Craven ; and at Grasshill Chapel in York-
shire.

CARBONATE OF LEADJ*

This beautiful mineral is white, or of various shades
of grey and brown, and of a resinous lustre. It occurs
crysta{lized, acicular, and fibrous. The crystals are
translucent or transparent ; the acicular and fibrous most-
ly opake : it yields easily to the knife, is brittle, and
possesses double refraction in a high degree. The pri-
mitive form is a rectangular octohedron ; its crystals are
found in 12 varieties of form. The specific gravity of
Carbonate of Lead is 6.7; and it consists of 77 per
cent. of lead, 5 of oxygen, 16 of carbonic acid, and
about 2 of water. The Carbonate of lead is not very
abundant; it is not found in large masses, and is always
accompanied by “other ores of lead. It is met with in
Languedoc and Brittany, in France ; in the Hartz; in
the lead hills in Scotland ; at Alston Moor in Cumber-
land ; in Durbam ; and occasionally in Cornwall, but
principally of the acicular variety.

Sometimes this substance is tinged of a green colour
on the surface, by the carbonate of copper ; occasional-
lyitis of a metallic lead grey, exhibiting the partial
conversion of the carbonate into sulphuret of lead : and
at Grassfield mive near Nent-Heuf in Durham, carbo-
nate of Lead is found abundantly of an earthy texture,
and of a grey colour; but is tinged sometimes greenish,
yellowish, or reddish : it occurs massive, or granular,
and is very heavy.

® This beautiful white ore of lead is found near Abingdon in Virginia.
It occurs in lumps or mafies of flender, and fometimes radiating cryftals.
In the hox of cryftals which 1 received from the proprictor, Mr. Sheffey,
were contained, befides the white ore, mufles of galena, and amorphous
Jumps of a yellowith colour, like ochre.
¢ Found alio at Perkiomen and Coneftoga. (Conrad.)

-
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MURIATE OF LEAD.¥

Muriate of Lead isof a 5reenish yellow colour, and is
found crystallized in quadrangular prisms, which are
sometimes terminated by pyramids; it is soft and some-
what transparent, and consists of 85.5 of oxide of lead;
8.6 of muriatic acid, and 6 of carbonic acid. It is
found at Cromford Level near Matlock, and in the

mountains of Bavaria.
PHOSPHATE OP LEAD.}

Phosphate of Lead is of various shades of green, yel-
low, and yellowish brown ; but when reduced to pow-
der is always of a grey colour. It is found principally
in six-sided prisms, sometimes having six-sided pyra-
mids, but does not afford many varieties of form; it is
_divisible into an obtuse rhomboid, which therefore is
considered to be its primitive crystal. Its crystals are
generally somewhat translucent, possess a resinous lus-
tre, and are brittle. The green phosphate of lead
consists of 80 parts of oxide of lead, 18 of phosphoric
acid, and nearly 2 of muriatic acid.

The browa variety contains about 2 per cent. more of
the phosphoric acid, and 2 per cent. less of the oxide of
lead. A variety is found at Johngeorgenstadtin Saxo-
n{, consisting of about 77 parts of oxide of lead, 9 of
phosphoric acid, and 4 of arsenic acid, the rest being
water. ,

The Phosphate of Lead occurs in veins in primitive
and secondary mountains; it sometimes accompanies
sulphuret of lead, carbonate of lead, iron ochre, quartz,
sulphate of barytes, and carbonate of lime. The green
phospbate occurs at Alston Moor in Cumberland, at Al-

® A carbonated muriate of lead of a cubic form with tetrahedral eryf-
tals, occurs in the lead mine of Southampton, Maflachufetts, among
slna. The cryftals are nearly transparent, of a very light green, and

uated in clufters, (Meade.)

4 F:fnnl:.:: Perkiomen, Weflar and Southampton, among the other
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lonhead, Grasshill, and Teesdale in Durham ; at Nithis-
dale in Yorkshire ; and at Wanlo¢ckhead in Scotland.

SULPHATE OF LEAD.¥

This substance mostly occurs in translucent CIZStalS,
which are colourless, or of a smoke or yellowish grey
colour. The form of the primitive crystal is a rectan«
gular octohedron ; the crystals in my possession exhibit
30 varieties of form ; they are all from Cornwall. Sul-
phate of Lead is composed of about 71 parts of oxide
of lead, 24.8 of sulphuric acid, 2 of water, and 1 of
oxide of iron. Ithas been found in Andalusia in Spain ;

- at Wanlockhead and the Lead hillsin Seotland ; but prin-

cipally in the Parys mine in Anglesea. In Cornwall, it
was met with in a copper vein in a mine called Veleno-
weth, very near the surface, and was accompanied by
the sulphuret of lead ; it occured in an ochreous brittle
substance, termed by the miner Gossen. '

ARSENIATE OF LEAD.

The arseniate of Lead occurs principally in slender
six-sided crystals, which sometimes are 'l{sciculated 5
or in fibres, of various shades of yellow, sometimes with
a tinge of green; they are generally translucent, and
have a resinous lustre. The specific gravity of Arseni-
ate of Lead is about 6 ; it consists of 69.76 per cent. of
oxide of lead, 26.4 of arsenic acid, and 1.58 of muriatic
acid. In France, it has been met with in a lead mine,
accompanied by quartz, fluate of lime, and sulphuret of
lead. In Andalusia, in felspar, with quartz and galena ;
and in Huel Unity mine in Cornwall, in a copper vein
situate in granite. :

* Found in the Southampton mine in plates or tables, u on the
of galena‘ and fometime:zpthe cavities o¥ the quartzy n’mtfix. C:lllc?::
white, with a ftrong glafly luftre. U'i‘hm-) _
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MOLYBDATE OF LEAD.¥

The Molybdate of Lead is met with principally in
crystals of various shades of yellow, baving a glistening
resinous lustre ; it is soft, brittle, and somewhat trans
lucent. The primitive crystal is an octobedron, with si-
milar and equal isosceles triangular planes. The crys-
tals in my possession exhibit 35 varieties of form. e
specific gravity of Molybdate of Liead is about 5 ; and
it consists of 58.4 parts of oxide of lead, 38 of molyb-
‘dic acid, and 2.08 of oxide of iron.” It was first dis-
covered at Bleyberg in Carinthia, upon a compact lime-
stone ; and bas been since found at Zimapan in Mexico,
on the same substance. It occurs also near Freyberg
and at Apnaberg in Saxony, and at Felsobanya in Hun-

gary.
CHROMATE OF LEAD.

This beautiful substance'is of an orange red colour ; it
has mostly been met with crystallized : the primitive
form of its crystals is an oblique four-sided prism ; the
varieties it assumes are very few, It consists of 64 parts
of oxide of lead, and 36 of chromic acid. This mine-
ral is extremely rare ; it was found in the gold mine of
‘Beresof, in the Uralian mountains in Siberia, upon a
quartzose gangue containing oxide of lead and oxide of
antimony, which occurred in a vein containing sulphuret
of lead, parallel with another containing decomposed
- auriferous pyrites. These veins are situated in gneiss
and micaceous schistus. Pallas mentions having also
discovered this mineral 15 leagues higher north, dis-
seminated in beds of clay, and dispersed on beds of
sandstone, alternating with each other, and accompanied
by cubic crystals of auriferous pyrites. '

This substance is said to be occasionally accompanied
by small acicular crystals of a green colour, which are

#* Found at Perkiomen, cryftallized in fmall uadnngnhl: tables with
bevelled ed Conrad) At Sonthampton, in fruall tabular cryfials
dack wueng::lo(nrf.ZAZdz.) PO, - * s ofa
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considered to consist of oxide of lead and loxide of
chrome, but have not been analyzed.

ZINC.

Ziuc is a bluish grey metal ; its tenacity is not great ;.

a piece one-tenth of an inch in diameter will bold twen-
ty-six pounds without breaking ; and being far less duc-
tile than some other metals, its importance is thereby
dimioished. Its specific gravity is about 7.

Zinc is never found in the pure metallic state, but mi-

neralized by sulphur, oxygen, the carbonic or the sul-.

phuric acids ; and combined with oxide of iron, silex,
and with water. All the varieties of its ores may be said
to be comprehended in the four following species, most
of which have the appearance rather of earthy than of
metalliferous substances ; they belong chiefly to secend-
ary countries.

Zinc is employed by the Chinese for coins: it enters
into the composition of many alloys. It is sometimes
used in medicine, and in oil painting. .

BLENDE. SULPHURET OF zINC.¥*

Blende is met with of various shades of yellow,
brown, and black; it occurs of indeterminate shapes,
massive and crystallized ; it yields easily to the knife,
and is brittle.

The form of the primitive crystal of Blende, into
which the compest variety is readily reduced by clea-
vage, is the rhomboidal dodecahedron ; but the varieties
of form assumed by its crystals are very numerous,

o« The‘- Sulphuret bf Zinc' freguentl accompanié the Sulphuret-of

Lead; as at Rochefter mine in Ulfter county, N. Y.; in that near
Baltimore ; at Perkiomen ; and Southampton.

Blende of different colours, is found in feveral other plaees ; its impor-
tance is derived more from its fitnefs for mineralogica cabinets, than its
value as an ore fit for working.
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though not very intelligible, except such as are obvious-
ly allied to the tetrshedron, octohedron and the cube.

‘The massive variety of a brown colour, affords 50 parts
of zinc, 12 of iron, and about 29 of sulphur ; some varie-
ties are phosphorescent by friction.

Blende is found in most mineral countries, especiall
in beds in the older secondary. It is met with in metal- .
liferous veins traversing primitive mountains, principally
in those containing cogger and lead ; it often accompa-
nies, or is accompanied by, iron pyrites, native silver,
grey antimony, spathose iron, sulphate of barytes, calca-
reous spar, and quartz. It is very abundant in many of
the copper and tin veins of Corawall, especially the
former, and at a small depth beneath the surface. Some
?t’ the blendes of Hungary and Transylvania are auri-

erous.

CALAMINE. CARBONATE OF ZINC.

This substance is found earthy, compact, and al-
lized ; it yields easily to the knife, and has remarkably
the appearance of an earthy or stony substanee.

The form of its primitive crystal is as obtuse rhom-
boid. It does not assume many varieties of form : but is
often found investing crystals of carbenated lime ; which,
in some instances, being decomposed, leave the cala-
mine in the forns they bad assumed.

It is chiefly found accompanying sulphuret of lead, in

shell limestone; and is particularly abundant in tbe
Mendip hills in Somersetshire ; at Holywell and other
places in Fliotshire ; in Derbyshire ; and in Carinthis,
&c. In France, near Juliers, it forms very exteasive
beds, and is accompanied by certain ores of lead and
iron. .
It yieMs about 65 per cent. of oxide of zinc, and 35
of carbonic acid; a variety is found in the Rutland
mine at Matlock, which is combined with carbonate of
copper. \ '
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~

ELECTRIC CALAMINE.

The name of this mineral is derived from its property
of becoming electric when gently heated. Its colour 1s
greyish, bluish, or yellowish white ; it is'found, in mass,
andy also. crystallized in small flat hexahedral prisms,
which are harder than common calamime.

It is found in Hungary, at Fribourg; and in Leices-
tershire, Flintshire, a™d at Wanlockhead. It differs
from the other ores of zinc in always containing a con-

siderable projyortion of silex. The variety from Wan--

lockhead yields 66 of oxide of zinc, and 33 of silex.:

b

. . . SULPHATE OF ZINC.

)

'This mineral ig a white, limpid, soluble salt, and is by"

some mineralogists. ranked amongst saline minerals ; 1t
has a nauseous metallic taste, and is found filamentous,
massive, and stalactitical. ,

In the natural state it is rare, and chicfly occurs in
capillary efflorescences, or in stalactites, on the sides of
the workings in veins of sulphuret of zinc. It is thus
occasionally seen at Ramelsberg in Switzerland, it Idria

in Carniola, and at Schemnitz in Hungary. It also oc- -

curs at Holywell in Flintshire. That of Ramelsberg

yields by analysis about 27 parts of. oxide of zine, 22

of sulphuric acid, 50-of water,-and atrace of oxide of:
manganese. : :

RED OXIDE OF ZINC,

'This mineral was brought to me as long ago as the year 1 bya:
perfon from New-Jerfey, who faid it conmgnedgzinc. e wiﬂn?dg’mcyt:

make experiments upon it ; but I did not find opportunity or inclination

to analize it. I however gave fpecimens frecy to my. mineralogical

friends ; and among others, to Dr. Bruce,

It occurs among the iron ores of Suffex county ; and is indeed the ce- '

ment or matrix which conne&s the grains of various es and magni-
tudes of an oxyd of iron that is gfﬁallized, though mgg“:ommonly im;-
gular. It is found imbedded in cal¢areous fpar. %@ '
ef zinc is whitifh, adhering to the black oxyd of iron, -
It confits of %inc C 76 parts.
N 16

en
Oxides of manganefe iron 8

N -

X0 -

T2.

i

ow and then, the oxyd
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fts colour is light and dark red, approaching to blood and au-
roc:..red. .lt‘i:“o';qu. tbougl' genenlly mn;?mz o:e&nm .;u

to be 1&6. and the powder brownith-yellow, a to
;:’:.a'ge. Seeel f fcr)w:beo it eafily. Its fpecific gravity is 6.32. (Awer. Ain

Av"uycummudinwdiq jon arofe in s, when I was,
in 1810, a reprefentative from the city of New-York, to the popular
beanch of that body. It involved the fubject of zinc, fpelter, teutenague,

i tes, o contro-
verfy, are recorded in Med. Repos. Vol. 15, p. 107—t12. In my collec-
tion of minerals are fpecimene of each article, as I received them from the
Collector of the Cuftoms at New-York.

“ Zinc, is a metal well known to be abfolutely neceflary in making
brafe. It is imported from Esgland and the Eafi-Indies. gom the In-
dies, it is imported under the name of Teutenague, which the flatute fa:
isfree. A metal by this name is not knowan in mineralogy ; how it fho
have been noticed as free, isam to thofe who know that it derived
its name from a Spoon-maker, who lived in Birmingham about the year
1730. He made the difcovery, that tin and a fimall quantity of we of
astimony, produced a compound fomewhat better than tin and which
mahes pewter.  Tewtan, proud of the difcov e,‘fuve it the name of Ten-
tenague, ot Tewtania, as it is more generally Little did the honeft
fpoon-maker think he would have been fo much honoured in our ftatute.

és calaminaris is free ; this is the ore of zinc ; none of which is impor-
[? eu:ﬁaﬁnallquamhyofdleulcine, as a drug. It is well known, that
the Britith prohibit the exportation of all mctak, pot manufactured : the
fhij of zinc, therefore, are neceflitated to fhip zinc under the name of
. Spelter, in fad, is a mizture of fine brafs and zinc ulated,
ufed by brafs founders and brasiers, tg folder. The brafs in this
country, make all they ufe ; it is not irnroned except in fmall quantities.
The only difference between Englith and India zinc 1s about § per cent. in
favour of the Englifh, on account of its being lefs droffy. If the article of
zing is to be admitted as free from duty it ld be exprefled under the
name of Spelter, or Ziac.” (Cwrtis.) :

QUICKSILVER on MERCURY.

The liquidity of Mercury at the ordinary temperature
of the atmosphere, is a remarkable character, and dis-
tinguishes it from all other metals, It is thirteen times
heavier than water. Itis found pure; and also com-
bined with silver, with sulphur, and with small quanti-
ties of silex, oxide of copper, carbon of bitumen ; and

-
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- sulphuric acids. » :

ts ores are not numerous ; and being rarely found in
primitive rocks, is not considered to be a metal of the
newest formation.

The quicksilver mines of Idria, in Saxony, are said
to yield 100 tons annually ; and those of Spain a still
greater quantity. - The mines of Peru are by some sup-
posed to be still richer. ,

The uses of mercury in medicine,. in the arts, and in
experimental phbilosophy are numerous; but its chief
use is in the separation of gold and silver from their ores,
by a process called amalgamation. .When amalgama-
ted with tin, and laid on glass, it forms mirrors. ’

mineralized in the state of an oxide, by the muriatic and

NATIVE QUICKSILVER.  *

Native Quicksilver is of a silver white colour, and
splendent metallic lustre ; it occurs disseminated in glo-
bules, or collected in the cavities of its mines, which
are commonly situated in caleareous rocks, indurated
clay, or argillaceous schistus. Tt is mostly met with in
the mines containing the ores of quicksilver. It some-
times contains a little silver.

Quick silver is found in the Palatinate, Saxony, Bo-
hemia, Hungary and Transylvania; and abundantly in
Peru. - : .

NATIVE AMALGAM. SILVER AMALGAM.

This mineral is of a silver white, or of a greyish co-
lour, and is sometimes semi-fluid ; when compact it is
very brittle, which at once distinguishes it from silver :
it is mostly tarnished externally. It otcurs also in small
octohedrons, in rhomboidal dodecahedrons, and in thin
laminz ; and is commonly found in a kind of clay, which
is of various colours. It consists of 64 of mercury, and
36 of silver. It is a rare minespl, and has rimﬂ)ally
been met with at Rosenau in Hungary, and at Mers-
feldt and Moschellandsberg ia the duchy of Deux-ponts.
It is said to be found in veins containing silver, travers-
ing those enclosing quicksilver. :
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CINNABAR..

Cinnabar is of various shades of red, frequently co-
chineal red. It is very heavy ; it occurs massive, when
it is dult and opake; it also occurs of a minutely fibrous
structure, with a glimmering silky lustre ; also lamellar,
of a shining lustre and translucent ; and crystallized in the
regular bexahedral prism, which is considered to- be
the form of its primitive crystal ; only one variety of
form-has been noticed. It consists of 81 of mercury,-
15 of sulpbur, and 4 of iron. :

A variety called Hepatic Cinnabar is united with
small pertions of ‘carbon, silex and oxide of copper ;.
and this variety sometimes ‘occurs mixed in various pro-
portions with coarse coal or bituminous shale, and is
then called Bituminous Cinnabar.

The most abundant European mines of. Cinnabar, are
those at Idria in Carniola (which principally yield the-
hepatic variety),- and those of A‘lmaSen in Spain, which
are situated in the independent coal-formation. - The
ores of Cinnabar are usually accompanied by calcareous-
spar, spathose iron, micaceous iron, and iron and cop-
per pyrites. ‘ : .

- Cinnabar is said to ocour sparingly in primitive strata.

HORN QUICKSILVER,

Horn Qnicksilver is of a pearl grey colour, semetimes
of a greenish yellow; it is soft, translucent, and of a
vitreous lustre ; it occurs massive ; alse crystallized' in
small 4 sided short prismatic crystals, terminated by 4
sided pyramids, and therefore in dodecahedrons ; but
the planes of the summits are rhombic, the lateral
planes are six-sided. It consists of about 76 parts of
oxide of mercury, 16 of muriatic acid, and 7 of sulphu-
ric acid. It is found at Almaden in Spain, at Horso-
witz in Bobemis, andy in the mines of Deux-ponts in
the cavities of a ferruginous clay, mingled . with mala-
chite and grey.copper, &c. . : :




COMBUSTIBLE MINERALS.

Including non-metallic substances; the greater part
Zf which are eminently combustible, and whose
. bases are carbon and sulphur.

<

SULPHUR* -

The nature and properties of Sulphur have already
been noticed in treating of combustibles generally.

Sulphur is found in the mineral, vegetable and ani-
mial kingdoms ; in the two latter it occurs so rarely, that all
the vast commercial demands for it are supplied from

* Th the town of Phelps, about eleven miles to the northweft of Geneva,
are fituated the fulphureous fountains of Clifton. .
- From a fide-hill, in front of the public houfe, numerous fprings dif-
charge their waters. The ftones and rocks through which they iﬂgu: are
calcareons.  The main body of them are filled with the remains of tefta-
ceous animals, and marine exuviz. Some of them are formed differently
from any fhells 1 ever faw. Their fhapes are fo fingular and fantaftic,
that it 1s hard to refer feveral of them to any known or living fpeciesm
‘There are likewife |;|lemiful depofites of calcareous carbonate. ~ This lime
feems to have been held in folution by the water, and colle@s among the
ftones and other bodice where the current is gentle, or approaches to ftag-
mation. It is affociated with-a portion of the fulphur depofited by the in~
flammable air. ' ) :
The water iffues in the greateft quantity from three principal fources.—
Tt is as abundant as from the moft plentiful fprings 1 ever faw. The wa-
ter, as it comes forth, is perfely tranfparent. But it foon beeomes
opaque, and of a yellowith colour, refembling a diluted mixture of cream
with water. This hue appears, us it dd‘centg the declivity, and becomes
{ill more manifeft as it traverfes the meadow, at the foot of the hill.
This yellowifh matter fettles on the rocks, ftoncs, mofs, and other
g:lnu.' On being collected, it proves to be brimftone. It is in 2 flate to
friendly to vegetablelife. For though it covers the leaves and ftems of
the aquatic plants, over which the water flows, it feems to do them no in-
jury. Though coated with fulphur, enjoy entire health. There did
fot appear any fign of blacknefs or erofion this caufe, on the blades
of which were conftantly expofed to it.
¢ water is equally friendly to the life of animals. Horfes drink it free-
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the former source. It is found nearly pure ; and is then
termed Native sulpbur. It is also found in combina-
tion with several of the metals, forming the various
pyrites, and the sulphuretted ores. In the state of an
.ci‘ti;l it occurs combined with same of the earths and
metais. ' .

ly, and without any inconvenience. Other domettic creatures do the

, and are ed as mach by it, to all appearance, as by common
water. Human beings alio drink it, withoutanghdeﬂ'c&. In fome,
it excites a little naufea, efpecially upon ao empty ftomach. But this feems
to arife from the offenfivenefs of fulphur to the fmell and tafte of fuch per-
fons, rather than from any thing deleterious in the water. A fitherman
affured me that he had taken trouts with the hook in this fulphurcous
brook. And it cannot be well fuppofed that there fhould be any thi
very difay le in the water, voluntarily vifited by fuch delicate
dainty fithes. ‘They probably are induced to approach the fource, for the
purpofe of feedimg upon certain fpecies of worms, (one of which has fome
refemblance to ) which adhere in great numbers to the lower
fides of the ftones. This watcr is their refidence, and the trouts probably
enter it to make a prey of them.

The ﬁu:m calcarcous n‘_mi fulphureous matters are :fot the mell
things which diftinguifh thefe fprings. A great quantity of vapour ef-
capes from them. This rifes to apz::ﬁdmblg height, and may be fmelled
many rods to leeward as you appremch. The odour is that of inflammable
air holding fulphur in folution.  In the ordinary condition of fulphur, the
hy 15 too fmall in quantity, relatively to the fulphur, to rife with it
into the atmofphere. But when the proportions are reverfed, and the hy-

" droges is in a very large ratio to the fulphur, it carries away with itfelf a
rtion of that material. Upon the fame principle that an abfolutely.
arge body of inflammable gas can elevate a balloon, a relatively large por-
tion of it can carry up atoms of fulphur. Thefe arc wafted about, and dif-
fufed through the air. ’ ‘

Though the water, X it firft rifes from the carth is perfectlY clear,
yet as was before obf¢rvsd, it foon becomes turbid. This probably ha;
pens in confequence of .the efcape of the inflammable air, leaving behind
that portion of fulphur which it is unable to carry off : and this difengaged
fulphur firft changes the colour of the water, and then fettles on the leaves,
grafs, and ftones. In confeq of this copious extrication of gafeous
matters, the water is cold ; and it contains fome ingredient, which is pro-
bably a little uncombined fylphuric acid, which decompofes foap. For on
attempting to form a lather with it, curdles were immediately produced.

At a fhort diftance, lefs I fhould think than a quarter of a mile, and on
the other fide of the road, are other fulphureous oozings. In thefe, the
water is fmall in quantity. ~ The fulphuretted hydrogen immediately ef-
capes : the fulphur which it does not carry off with it, is left behind.—
There heing too little water to wath it away, it accymulates in beds or
floughs. - This is alfo on a fide-hill : but, notwithftanding the favourable-
nefs of the fituation for carrying away the fulphur, it has gathered until a
fort of marfh or puddle, of perhaps ten rods in diameter has been formed.
Here it lies mixed with mugf leaves, fticks, and every, ingredient ant acci»
dent hasthrown into it. The mafs is fo confiderable that it would be cafy
“’-%‘ml ug::n—logd: ofit ; but I did not hear that any attempts had been
made to refine, purify, or in any other way to manufacture it. .
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Native Sulphur is of a pale greenish yellow colour.
It occurs in mass, disseminated, in rounded fragments,
stalactitic, and crystallized. . Its specific gravity 1s about
two. -

It is sometimes, though rarely, found in veins in pri-
mitive mountains; its common repository is in beds of

If I was difpofed to offer a conjecure concerning the produdtion of this
inflammable air, and of the fulphur which accompanies it, I fhould derive
them from the animal remains which make fo large a proportion of the
calcareous ftrata hereabout. The rocks at this place, as well as at Niaga-
ra, and along the fhores of Lake Erie, are remarkable for the fetid fmell
they emit, on being rubbed or ftrick. - This leads to a belief that both

shydrogen and fulphur enter into their compofition. This is further mani~
fefted by the frequent appearance of them both, where thefe beds of mate-
rials are undergoing fpontaneous deconipofition from internal caufes. In
fuch cafes, they are evident to the fenfes in_their praper and feparate
forms. The incruftations of fulphur, in the fiffures of fome rocks, and the
extrication of hydrogen gas from the crevices of others, in this curious an
interefting region, perfuade one ftrongly, that fuch is the fa&. '

How it happened that organic fubftances make part of the deep and ex-
tenfive firata which underlay -this country, may be refolved into the
greater queftion; by what means fuch materials enter into the compofition
of rocks in other parts of the world, and in fituations very remote from
the ocean. They lead the mind by indubitable evidence to the time when,
in ages too diftant for the chronologift to compute, the waters of the fea
covered the face of the land.

The country lying fouth of the lakes Ontario and Erie, bears within
itfelf full teftimony of the former dominion of .oceanic water there. The
falt fpringsin Galen, Montezuma, Salina, andother places, may be conceived
as proceeding from beds of fal-gem in the bowels of the earth. And this
‘native falt may be confidered as a depofite made from the brine. of the fea,
fometime fince the ftrata of limeftone were formed. When the falt-water
withdrew to the lakes, the upland was ually freed from its falt, here,
as in other places, by the rains and the floods. The land being thus freth-
ened, the Elt-water colle@ed in the lakes and refervuirs ; and had there
been no outlets, they would have been colle@ions of briny fluids fill. But -

-as all the lakes of our continent have channels for difcharging their con--
tents, it has happened in the courfe of aqueous circulation, that the prini-
tive faltnefs has difappeared, and thefe refervoirs of falt-watet are now fil-
led with freth. The lakes of North America have long fince undergone
the frefhening operation which the Black Sea is now undergoing. For it
_may be predi@ed that the Euxine, which is now but a brackifh water, will,
in procefs of time, lofe the whole of its faltnefs. ‘

e lakes haying undergone this transformation, and fo altered their
character, we look at firft with furprize upon the falt and fhells which are
left behind. Thefe, however, are monunzents of the former ftate of things;
and when duly confidered by the light which geology affords, enable us to
comprehend many of the fa&ts whic%n would be otherwife inexplicable.

y. theory, then, of the fulphureous fprings at Clifton, is concifely this :
before the water of the ocean retired to the lgx..kes, firata of limeftone werc
depofited, and as parts thereof, vaft quantities of fhells, and other remaims
of teftaceous'and perhaps other animal matter. From thefe, there are ex-
tricated in fome places, hydrogen gas and fulphur: and water, guthing
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secondary gypsum, where it occurs in rounded masses;
it is sometimes met with in beds of indurated marl, and
compact limestone : occasionally it occurs as an ingre-
dient in mineral waters. Volcanoes abound with sul-
hur, which sublimes in the rifts and cavities of the lava
m the neighbourhood of their craters. '
Humbolt mentions its occurrence in a bed of quartz,
traversing & primitive mountain of micaceous schistus,
ianuito. He also cites two deposites in primitive por-
P g;{plmr occurs in rounded masses in blue marl in the
Apennines of Piedmont. In some of the glaciers of
l\lﬁ);t Blanc, it is disseminated in masses of sulphate of
lime and clay. At Conilla, near Cadiz in Spain, it oc-
curs in swine-stone. It is met with in the gypsum of

along, carries with it a portion of the lime. Theh fo fc -
ted?gs the menftruum f:: the fulphur, and the mtmgulime.cyagn
coming into the open air, the portions of fulfhur and lime, which the gas
and the water cannot mny longer retain in folution, are precipitated on Sc
adjacent bodies.

have fpetimem from Glifton, of the fetid limeftone, madreporites, and
other marine gnimals, and of recent vegetable fubftances, incrufted with
Brimftone. 1 poffefs, likewife, picces ok the fetid carbonate of lime, from
the falls of Niagars, carrying fulphur in a layer of the thicknefs of the
cighth of an inc
= The fulphur fprings N'W. of Geneva, N. Y. is of fufficient fize and fall
for an overfhot mill, and its fcent it conveyed by the wind, nearly the dif-
tante of two miles. This fpring iffues out of the\ground in two branches,
and adjoining to it are two large bogs of fulphur, into which a fick may
be thruft fix feet deep or more. It is fuppofed, that at this fpring, the ma-
nufacture of brimftone, might be confiderably important. (Musro, Med,
Repos. Pol. 13, p. 69==70.) .

he fulphur evolved by the putrefalion of maritime plants and marine
animals, fometimes floats in the form of a yellow fcum on the furface of
the pools and ftagnant ponds of falt water, along the coaft of New-York.
As a proof of it, among other evidences, I relate .the followinghoccumnce.
Being a few I““ ago, on a trip along the Sound, our nded upon
Riker’s ifland..  The greater part of the company were amufing them-
felves at the Inn, when 1 returned from a fhort excurfion. 1 brought
with me a parcel of the fulphur I had gathered apon the furface of a pord,
on a falt marfh. Secretly, and without any knowledge on the part of my
fellow-voxagem, 1 threw fome of the brimftone into the fire, and brought
it forward on the hearth, while it was burning. The vapours, inftead of
afcending through the chimney, circulated through the room. The confe-
quence ‘was, an univerfal cry arofe that a match was lighted, and that fome-
body was fmoking them with brimftone. .
~ Very lately, I received fpecimens of fulphur, cm:uly cryftallized, from

the volcano, 1 i e
ifland of J:,.,W!y extin®, fituate about fixty from Batavia, in the
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the salt sprin%s of Lorraine. It also occurs in Hanover,
Hungary, Poland, Siberia, and other countries.

The warm sprinis of Aix la Chapelle, of Trivoli, &c.
deposite Sulphur when in contact with the air : it is also
contained in the waters of certain springs in France.

Volcanic Sulphur is met with in Italy, Iceland, and
Gaudaloupe in a volcanic mountain yet in activity. The
volcanoes of the Cordilleras in Quito, yield it in great
abundance and very pure.

But perhaps the most remarkable deposite of volca-
nic sulphur is that of Solfatara near Naples, in a kind
of sunken plain surrounded by rocks, which is regarded
as the crater of an ancient volcano ; and from it, ever
since the age of Pliny, has been obtained, aconsiderable
portion of the sulpbur used in Europe. -

The crystals of sulphur are not always well deflued :
those from Sicily are the best, being frequently ’Ferfect;
they have been met with 5 inches in length. The pri-
mitive crystal is a very acute octohedron, on which
are occasionally found the planes of several madifications.
"The crystals are often semi-transparent : they are soft,
brittle and easily broken.

DIAMOND.

The Diamond, which is the hardest substance in na-
ture, was heretofore considered as em earthy or stony
substance ; but it is &rOVed beyond a doubt not to be an
earthy substance. When exposed to a current of air,
and heated to the temperature of melting copper, it is
found to be gradually, hut completely combustzble. By
this process it may be wholly converted into carbonic
acid, and therefore consists of pure carbon. :

Diamonds are either colourless, or of a yellowish, blu-
ish, yellowish green, clove brown, black brown, Prus-
sian blue, or rose red colour. They are always found
in detached crystals, the primitive form of which is the
* regular octohedron ; but the varieties of form in which
they occur are numerous, Although the Diamond is so
extremely hard, it may be readily cleaved in particular
directions. When heated, it becomes phosphorescent.
It possesses only a simple rgmction, bugt this may be at-
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tributed greatly to its density, considered as a stone.
Newton, in remarking this, suspected that the Diamond
ought to be placed among combustibles. It is about
3i times heavier than water.

In India, the Diamond mines extend through a long
tract of country, from Bengal to Cape Comorin, at the
foot of a chain of mountains 50 miles in length : the chief
of them are now between Golconda and Masulipatam.
Diamonds are also procured from the Isle of gorneo
and from Brazil ; where, as well as in India, they are
found in beds of ferruginous sand or gravel.

Fifty years ago there were more than 20 places in the
kingdom of Golconda in which diamonds of different
sizes were found. At tbat period, 560 workings were
also wrought in the kingdom of Visapour. These mines
furnished more diamonds than the others; but being
smaller, the workings were abandoned. The Diamonds
of Pastael, 20 miles from Golconda, at the foot of the
Gate mountains, are the most in request. The mines
are situated at the conflux of two rivers ; they have pro-
duced the most noted diamonds, and amongst them that
which has obtained the name of the Pitt or Regent
Diamond, the finest of the crown jewels of France,
weighing 136 carats, or nearly one ounce, and which
was purchased for 2,500,000 livres.

From Mawe’s Travels in the Interior of Brazil, we
find that the Diamond mines of that country are situated
pearly due north of the mouth of the Rio Janeiro. The
capital of the district is called Tjuco. The country is
covered in all directions by grit-stone rocks, full of
rounded quartzose pebbles. The hills are very nume-
rous, and consist of grit alternating with micaceous
schistus, and present an immense number of blocks
composed of grit-stone imbedding rounded masses of

uartz, ;ivina‘ to the whole the appearance of a pud-

ing-stone. The general level of the country must be
considerably elevated ; it is very full of streams, which
fall into the rivers traversing the lower country in almost
every direction. Diamonds have been largely obtained
in various places in this district, and always from the
beds of the streams or rivers; most of which have
Yielded them. The principal work is that called Man-
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danga on the river Jigitonhonha : which being shallow,
though broad, its waters are either dammed out, or di-
verted from their course, or pumped out by a particular
contrivance. The mud of the river is then removed,
discovering a stratum of cascalhao, which consists of
rounded pebbles and gravel ; this is taken up, and the
diamonds are washed out of it. Diamonds are by ne
means peculiar to the beds of rivers or ravines ; they
have been found in cavities'and water courses, on the
summits of the most lofty mountains of the district.

A diamond, found about 15 years ago in a rivulet cal-
led Abaité, a few leagues north of the Rio Plata, and
now in the possession of the Prince Regent of Portugal,
weighs seven-eighths of an ounce. It is of an octohe-
dron form. ’

One of the largest known diamonds was in the pos-
session of the late Empress of Russia ; it was of the
size of a pigeon’s egg and weighed 193 carats or nearly
one ounce and one-third of an ounce.

The largest diamond hitherto found, - is in the posses-
sion of the Rajah of Mattan, in the island of Borneo, in
which island 1t was found about 80 years ago. Itis
shaped like an egg, with ap indented hollow near the
smaller end. It 1s said to be- of the finest water. It
weighs 367 carats. Now as 156 carats are equal to 1
oz. Troy, it is obvious that shis diamond weighs 2 oz.
169.87 gr. Troy. Many years ago the governor of
Batavia tried to purchase this diamond. He.sent a Mr.
Stuvart to the Rajah, who offered 150,000 dollars, two
large war brigs with their guns and ammunition, toge-
ther with a certain number of great guns, and a quantity
of powder and shot. The Rajab, however, refused to.
deprive his family of so valuable an hereditary posses-
sion, to which the Malays attach the miraculous power
of curing all kinds of diseases, by means of the water

- in which it is dipped, and with which they imagine that
the fortune of the family is connected. ,

The principal use of the diamond is in ornamental
jewellery ; it is also employed by glaziers to cut glass,
and by lapidaries to engrave the harder gems; bat for
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these p;moses such only are used as cannot be cleaved
in particular directions.

MINERAL CARBON.

Minera] Carbon is of a greyish black colour, and is
destitute of bitumen : it consists of charcoal, with vari-
ous iroportions of earth and iron.

It bas a glimmering, silky lustre, and a fibrous appear-
ance, discovering a wood-like texture. It is somewhat
beavier than common charcoal, and is easier reduced
to ashes before the blowpipe, without either flame ‘or
smoke.

It occurs in thin layers, in brown coal, slate coal, slaty
glance coal, and pitch coal ; but in quantities too small

to make separate use of.

PLUMBAGO. GRAPHITE.*

Plumbago is found in England, Scotland, France,
Spain, Germany, and some other countries. Plumbe-
go is of a dark iron black, passing into steel grey.

It occurs in mass, in kidney-shaped lumps, or disse-
minated, in rocks. It bas a glistening metallic lustre,
its fracture is granular and uneven ; it 1s unctuous to the
feel, soft, and not very brittle. When heated it does
not flame, nor can it support combustion by itself. Its
specific gravity somewhat exceeds 2. =

Plumbago seems to belong exclusively to primitive
countries ; sometimes it enters into the composition of
rocks ; but is more usually found in detached masses, or
in beds.

The principal use of plumbago isin the making of what
are called black-lead pencils; for which purpose none
has yet been discovered equal to that from Borrowdale in
Cumberland, where it occurs in a considerable moun- .
tain of argillaceous schistus, traversed by veins of quartz ;

* A manufadure of black-lead pencils, exifts in the city of New-York,
Graphite with rofy quartz, was lately brought to me from Fifhkill. Small
?namigie- of it arc not unfrequent. It is found in North Carolina, Peon-

vania, New-Jerfey, Mew-York, Conne®icut, Rhodc-Ifland, Maffachu-

etts, New-Hampthire, and Maine. (Cleavelaxd.)
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some account of the mine may be found in Parkes’s
¢ Chemical Essays.’ An inferior kind is met with in
several places in France. It is also found in Bavaria,
in Spain, and in Norway. .

hence this mineral obtained the name of black-lead
it is difficult to say, unless it was from the lead-coloured
streak which it gives upon paper. It hasbeen ascertain-
ed that lead does not enter into its composition, but
that the purest plumbago consists of about 90 parts of
carbon and 10 oF iron : an impure variety aflords more
of silex and alumine than of carbon or iron. .

MINERAL OIL.%

Under this term are comprehended two substances;
Naptha and Petroleum ; both of which are liquid, high-
ly inflammable, and lighter than water.

Naptha is nearly colourless and transparent ; it burns:
with a blue flame, much smoke, gives out a penetrating .
odour, and leaves no residuum. lt appears to be the on-
ly fluid in which oxygen does not exist in a consider-
able proportion ; advantage bas been taken of this cir-
cumstance by Sir H. Davy, who employed it, for that rea-
son, in preserving the new metals discovered by him.

The most copious springs of naptha are on the coast
of the Caspian sea in the peninsula of Apcheron ; the:
surrounding country is ealcareous, and the soil which:
affords the naptha is sandy and marly. It perpetually

ives out vapours of a penetrating odour and very in~
5ammable : 1t is said that the people of the country dress:
their food by means of it, for which purpose they pass it
through earthen pipes. By distillation it yields naptha
pure for medicine. The Persians employ the residuum.
to burn in their lamps instead of oil. A considerable
revenue is derived from it by the Chief of the cdun-
try. . o

* Petroleum is found native ir the weftern diftri® of New-York,. -
where it is colle@ed from the furface of certain waters, and fold by the name-
of Seneka Oil. It is employed both inwardly and outwardly, as a remedys-
and is extolled by the le, for its efficacy M difeafes, more efpo~-
cially of the ftomach, inteftines, kidneys, fkin, jomts, &c.. It.is procured,.
too, in Ohio, and rated by many as _a_ valuable medicine,.

2
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Naptha is also found in Calabria; on Mount Zibie
near Modena ; in Sicily, and in America, &c. ; but itis
that travellers have sometimes mistaken pe-

troleum for naptha. .

In 1802, near the village of Amiano, in the state of
Parma, a spring of naptha of a topaz yellow colour,
was' discovered, which readily burns without leaving any
residue ; it rises in sufficient quantity to light up the city
of Genoa, for which purpose 1t is employed.

Petroleum, at the usual temperature, is rather thicker
than common tar, has a strong disagreeable odour, and
is of a blackish or reddish brown colour. It is v
combustible, givinf out during combustion a very thic
black smoke, and leaving very little residue in the form
of a black coal.

It is found in many countries, principally in those pro-
ducing coal. At several places in France. In England, at
Ormskirk in Lancashire, and at Coalbrookdale ; occa-
sionally in Cornwall and in Scotland. It occurs also in
Bavaria, Switzerland, and in Italy near Parma. Near
the latter place, the Petroleum gives out so powerful an
odour, that the workmen cannot long endure it at the
bottom of the Petroleum wells, without danger of faint-
ing. It is found in many other parts of Europe and in
America. :

It is most plentifully found in Asia : round the town of
Rainanghong in the Birman empire, there are 520 wells
in full activity, into which petroleum flows from over
coal. No water ever penetrates into these wells;: The
quaantity of- petroleum annually produced by them
amounts to more than 400,000 hogsheads. To the in-
habitants, its uses are important ; from Moussoul to Bag-
dad it is used instead of oil for lamps ; mixed with earth
or ashes, it serves for fuel. ‘

When naptha is exposed to the air and light; it be-
comes brown, thickens, and seems to pass into petros
feum : and when petroleum is distilled, an oil is obtain-
ed from it similar to naptha. When petroleum is e
sed to the air, it thickens and passes into a kind of bitu-
men. Considerable alliance 1s thus proved to emist be-
tween Mineral Qil and Bitumen. - '
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BITUBEBR. ¥

The elementary constituents of Bitumen are carbon
and hydrogen, occasionally nitrogen, and most probably
some oxygen, which it is supposed, by its action on the
other principles, and in proportion to its quantity, tends
- to form the barder Bitumens, .

Bitumen is either elastic or compact. -

Elastic bitumen is of various shades of brown. It has
a slightl{ bituminous odour, and is about the weight of
water. It burns readily with a large flame and much
smoke, but melts by a gentle heat, and is -thereby con-
verted into a substance resembling petroleum, or mal-
tha, or asphalt, according to its previous consistence.

Elastic- bitumen takes up the traces of a pencil in
the same manner as the Caoutchouc or India rubber,
whence it has obtained the name of Mineral Caout-
chouc. '

Hitherto it has only been found in the Odin mine,
near Castleton in Derbyshire, in a secondary limestone,
accompanied by calcareous spar, fluor, blende, galena,
pyrites, and asphalt. Elastic bitumen consists chiefly
of bituminous oil, hydrogen gas, and charcoal ; very
small proportions of other substances have been detected
by analysis.

Compact bitumen is of a brownish-black colour ; one

" variety may be impressed with the pail, and is called
maltha ; another is very brittle, and is called asphalt.

* The ancient bricks of Babylon, feveral of which I have had the beft
opportunities to examine, have 2 portion of bitumen adhering to them.—
is is black, and emits by burnin“i, a fomewhat aromatic vapour. It ap-
to have loft none of its peculiar qualities, during the term of per-
3000 or 4000 years, fince it was firft lncorporated as a cement, in the
walls and towers conftru@ed by the ancient inhabitants of Shinaar, The
fpecimens I poffefs, of modern bitumen from Befrah, or its vicinity, are
ubftantially the fame with that ufed of old. ( H. Austin.)
Afphaltum of St. Antenio, at the weftern extremity of Cuba, is com-
}n%;lecp black, and, capable of fupporting a flame, when heated and fet
on

That from Trinidad ifland is not fo pure ; but is ftated to be much more

t.
Specimens from St. Stephens, near the Alabama river, were fent me b;
Mr, Magoffin. ' ’ 4
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Maltha is brownish black and opske: it is tough, and
soft enough to take an impression of the nail : it has a
strong disagreeable odour, and is nearly twice as heavy_
as water. It consists of bitumen mixed with about 8 per
cent. of carbon and a little earth.

Maltha is found in France, at a place called Puy de
la Pége ; where it renders the soil so viscous, that it ad-
heres strongly to the foot of the traveller. It is also
found in a mountain in- Persia, between Schiraz and
Bender-congo, where it is called baumemomie. It is
collected with care, and sent to the King of Persia as
being efficacious in the cure of wounds. It is occasion-
ally used as a pitch, and in certain varnishes to preserve
iron from rust; it is said to enter into the composition
of black sealing wax.

Asphalt is brownish black ; it occurs in mass, or dis-
seminated, or stalactitic ; it is opake, smooth and brittle,
and somewhat unctuous to the touch, and gives out when
rubbed a slightly bituminous odour. It 1s not so heavy
as maltha.

By combustion, it leaves a small quantity of ashes. It
consists chiefly of bituminous oil, hydrogen gas and
charcoal, but the latter is in much greater proportion
than in elastic bitumen ; oxide of iron, and two or three
of the earths, sometimes constitute very small propos-
tions of it. '

It is found in the Palatinate ; in France ; at Neufcha-
_tel in Switzerland ; in large strata at Aolona in Albania ;
and in large pieces on the shores, or floating on the sur-
face, of the Asphaltic lake in Judea, called the Dead

Sea ; which is said to have obtained the latter name

from the belief that the Asphaltum caused the death of

birds attempting to fly over it. It abounds in the islands
of Barbadoes and Trinidad in the West Indies. In the
latter it occurs in a vast stratum, three miles in circum-
ference, called the Tar-lake ; the thickness of which is
unknown. A gentle heat renders it ductile, and when
mixed with grease or common pitch, it is used for pay-
jog the bottoms of ships, and is supposed to protect
:l;e:n xf'rom that pest of the West Indian seas, the tereds
OXer.. *

|

J
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Asphalt is also employed as a varnish, and an essen-
tial part of the best wax, or varnish, for the use of en-

vers.

Both varieties of Bitumen, as well as the Mineral Oils,
are unknown in primitive rocks, except in veins ; they
seem to belong exclusively to alluvial or primitive for-
mations, in which they most commonly occur in calca-
reous, or clayey soils, or in the productions of volcanoes.
They are said to be mostly found in the neighbourhood
of salt formations. Some bhave conceived that the bitu-
mens and mineral oils have originated in the destruction
of the multitude of animals and vegetables found in the
earth ; of which we are every day discovering the re-
mains.

The ancients employed bitumen in the construction
of their buildings ; and it is said that all bistorians agree
that the bricks of which the walls of Babylon were built,
were cemented with bot bitumen ; which gave them
very great solidity. Bitumen was carried down by the
waters. of a river which joined the Eupbrates ; it was also
found in the salt springs in the neighbourbood of Baby-
lon. The Egyptians are also said to have employed it

- for the embalming of bodies; constituting what we now

call mummies. ~

Bitumen enters into the composition of the black in-
durated marl or shale which accompanies common coal ;
and which is generally mixed with it in variable propor-
tions. It is likewise found in certain limestones; for
instance that of Aberthaw, of which bitumen forms about
2 per cent. )

COAL.
The bituminous substance called coal, though ranked

among minerals because its basis is pure carbon, is now
by many believed to be of vegetable origin, because the

- substance which lies upon the coal, is always filled with

vegetable remains ; as well as because a wood-like ap-
pearance mnay be traced through every species of coal, .
even the most compact.

Mineralogists are not agreed in their arrangement of
this important genus of mineral inflammables.
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Coal may be divided into four species : brown coal,
black coal, cannel coal, and glance coal.

Brows Coaw is imperfectly bituminous, of a brown
colour, and of a vegetable texture. It may be divided
into three varieties : Bituminized wood, Earthy Brown
Coal, Compact Brown Coal, and Moor Coal.

Bituminized wood is of a dark brown colour. Its ex-
ternal shape exactly resembles that of compressed trunks
and branches of trees ; its internal texture is precisely
that of wood, retaining not unfrequently that of the
bark. It is opake, soft, somewhat flexible, and almost
light enough to float upon water. It burns with a clear
flame, though with but little heat, and gives out a bitu~
minous odour, often mixed with that of sulpbur.

The surturbrand of Iceland contains 58 per cent. of
watery and volatile inflammable matter, leaving 42 per
cent. of carbonaceous and earthy residue.

Bituminized wood occurs in alluvial land among beds
of compact brown coal; sometimes also forming beds of
itself. It is also met with in dispersed fragments in al-
luvial soil. It abounds in the newest fletz-trap forma-
tion, and forms masses in limestone and sandstone be-
longing to the independent coal formation. In the Prus-
sian amber mines, it forms the stratum immediatel
above the amber, and nodules and stalactites of this
beautiful substance are generally found intermixed with
!t.

Earthy Brown Codl is blackish or wood brown, or
yellowish grey ; it occurs in mass, of a consistence be-
tween solid and friable ; it is without lustre ; soils the
fingers a little ; it is very soft, falls easily to pieces, and
itis a little beavier than water.

It readily takes fire, and burns with a weak flame and
disagreeable bituminous odour. It contains 15 to 20 per
cent. of earth and oxide of iron, the remainder being
water and inflammable matter. It often contains pyrites,
and then passes into alum earth. -

It is found in similar situations with bituminized
wood : in the neighbourhood of Leipsig it occurs in
beds from 20 to 40 feet thick, and of great extent.

. It is.used as an inferior kind of fuel, when little heat
1s required ; for which purpose it is moistened with wa-"
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ter, well beaten, and made into masses like bricks. In
the vicinity of Cologune, a variety is found of a rich reddish
brown colour, which is prepared as a pigment uoder the
name of Cologne umber, which is employed as a colour
both in distemper and oil painting. 1t is also found in
Hesse, Bohemia, Saxony, and Iceland. The Dutch are
said to employ it in the adulteration -of snuff, to which it
imparts, when used in certain proportion, a peculiar
softness. -

Compact Brown Coal, is of a blackish brown colour.
It occurs in mass; its fracture .is fibrous lamellar ; its
cross fracture somewhat conchoidal ; it has a resinous
lustre, and is moderately hard. Its specific gravity is
about 4.5. :

It burns readily with a weak flame, and a disagreeble
odour ; by combustion, it leaves a small quantity of
white ashes : 200 grains yield by distillation, 90 of char-
coal, 60 of acidulous water, 21 of thick, brown, oily
bitumen, and 29 of hydrogen, carburetted hydrogen,
and carbonic acid. . . '

In England, it is found at Bovey near Exeter, and is
called Bovey coal: at this place there are 17 strata
within the depth of 74 feet from the surface, alternating
with alluvial olay; the greatest thickness of the seams
or beds is between 6 and 8 feet. _Brown coal is also
found in various parts of the territory of Hesse, and in
other parts of Germany ; also in Denmark, Greenland,
and Italy. .

It is used for fuel : it passes into bituminous wood and
moor coal, and sometimes into pitch coal.

Moor coal is of a darkish brown colour. It occurs in
mass, forming verv thick beds, and is always full of cre-
vices. Internally it displays a considerably resinous lus-
tre. Its longitudinal fracture is somewhat slaty ; its cross
Aracture approaches to conchoidal; its fragments are
trapezoidal or rhomboidal. In its cheniical characters
it resembles the preceding variety of Brown coal.

It occurs in alluvial land, and in the newest fletz-trap
formation. It is met with very frequently in Bobemia ;
itis also found in Transylvania, and other parts of the
Austrian dominions ; also in Denmark, and the Ferroe
islands. .
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Bracx Coal, the Scate Coar of Mineralogists, is
perfectly bituminous ; it roay be said to comprehend all
the varieties of common coal used for economical pur-

oses. It may generally be said to be of a black colour,

aving an irridescent tarnish, and a high resinous lustre.
It is composed of about 60 pearts of carbon, and 36 of
maltha and asphalt; and from 3 to 6 per cent. of earth
and oxide of iron.

Slate coal is found principa;y in the independent coal
formation, and is the most widely diffused of any of the
species. It is often mixed with pyrites, and penetrated
by thin veins of quartz or calcareous spar. It always
occurs in nearly horizontal strata, which are abuadant
in Durham, Nortbumberland, Yorkshire, and in some
other parts of England, and in several parts of Europe.

The two points which are principally to be attended
to with regard to common coal, in an economical point
of view, are the intensity of heat and the duration of com-
bustion, and these are chiefly influenced 37 the propor-
tion of asphalt contained in the coal. That in which
the bituminous part is chiefly maitha, with only a small
quantity of asphalt, kindles very easily, burns briskly and
quickly with a bright blaze, cakes but little, requires no
stirring, and by ‘a single combustion is reduced to loose
ashes; such are the varieties of coal from Lancashire,
Scotland, and most of those which are raised on the
western side of England.

Those on the other hand, in which asphalt prevails,
kindle difficultly, and after lying some time on the fire, -
become soft, and almost in a state of semifusion ; they
then cohere and cake, swell considerably, and throw out
on every side tubercular scorie, accompanied by bright
jets of flame. In consequence of the cobesion and tu-
mefaction of the coals, the passage of the air is inter-
rupted, the fire burns hollow, and would be extinguished
if the top were not broken in from time to time. The pro-
duce of ashes is smaller than in the free burning coals;
the greater part of them being mixed in the carbona-
ceous part of the coal and forming grey scoriz, com-
monly known by the name of cinders, which being burnt
again with fresh fuel, give out an intense heat, and are
5}0wly reduced, partly to heavy ashes, partly to slag. The

A
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Best coal of Northumberland, Durham, and Yorkshire,
is of'this kind ; it burns slower, and gives out more heat
than the preceding, and in general bears a higher price.
, Cannel Coal or Candle Coal, is of a greyish black co-

lour, and has a glistening resinous lustre. Its fracture is
conchoidal. It is brittle, but is the most difficultly fran-

ible of all the coals, and is somewhat heavier than jet.

t is very inflammable, and burns quickly, but does not.
cake, and leaves behind 3 or 4 per cent of ashes.

It occurs in the independent coal formation. It is
found in great plenty and remarkably pure, at Wigan in
Lancashire; and occasionally in most' other English
collieries. : o :

Its chief use is as fuel, but the purest from Wigan may

be worked in the turning lathe, from which it receives .

a highwpolish ; hence it is shaped into various ornamen-
tal utensils ; and when cut into beads, is not to be dis~
tinguished from jet. ' - '

be Splent Coal, which abounds at Glimerton, near
Edinburgh, is considered to- be an inferior variety of
cannel coal.

Glance Coal. Of this there are three varieties, the .

conchoidal, the columnar, and the slaty. , .

Conchoidal Glance Coal is iron black ; it occurs in
mass, with a bright shining metallic lustre-and a perfect-
1y conchoidal fracture. Itis moderately hard, frangible,
and light.

It burns without flame or smell, and leaves a white:
ash. It is of rare occurrence, having been met with
only at Newcastle and in the Meissner at Hesse. That

from the latter place has been analyzed, and contains

nearly 97 of charcoal, 2 of alumine, and 1 of oxide of
iron.

Columnar Glance Coal is of a dark greyish black ; it
occurs in mass and possesses a shining lustre, between
resinous and metallic.. Its fracture is not perfectly con-
choidal ; is very soft, frangible, and light, and always
occurs in thick, curved, parallel, columnar, distinct con«
cretions, having smooth glimmering surfaces.

It burns without flame or smell, leaving 2 greyish white
ash. It has hitherto only b)e(en found at the Meissnet ia

-
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Hesse, where it oocurs, together with other coal, in the
newest ficetz-trap formation. ,

Slaty Glance Coal, /Anthracite, Kilkenny Coal, or
Welch Culm, is a dark iron black colour, vergiag on
steel grey ; it occurs in mass; has a bright metallic
lustre ; its fracture is somewhat slaty and curved in one
direction, and somewhat conchoidal in the other ; it
breaks easily, and is but little beavier than water.

When pulverized and heated, it becomes red and
slowly consumes with a very light lambeot fame, with-
out smoke, and when pure emits no sulpbureous or bitu-
minous odour ; it leaves a variable proportion of reddish
ashes.

The Kilkenny coa! is somewhat harder than is cus-
tomary with this variety.

Slaty Glance coal consists of carbon, with from 3 to
30 cent. of earth and iron.

'P:irs mineral occurs in imbedded masses, beds, or
veins, in primitive, transition, and fleetz rocks. It is
found in gueiss, in micaceous schistus, in wineral veins,
with calcareous spar, native silver, miceral pitch, and
red iron ore ; and bas been discovered by Jameson in
the independent coal formation in the isle of Arran.

JET. PITCH COAL.¥

a

Jet is generally of a velvet black ; it occurs in mass,
and sometimes in the shapes of branches, with a regular
woody structure. It has a brilliant, resinous lustre, and
a perfectly conchoidal fracture ; it is soft and britile,
and is but little heavier than water. S

It burns with a greenish flame and a strong bitu-

* Coal is faid to exift abundantly ncar Cape Breton, and in the N. E.

rt of Nova Scotia.

ThE coal of Rhode-Ifland is mingled with quartz, and occafionally with
fibrous afbeftos. Yet it has but little hydrogen, and lefs bitumen. It is
overlaid by coarfe fhale, containing numecrous and ftrong impreflions of

erns. .

The indications of coal along Connecticut river, have raifed high expec-
tations, even in the minds of miners and geologifts. But the digging,
boring and fearching, have not hitherto difclofed any thing very confide-
rable.” The fmall famples I have feen, abound in bitumen, and feem to
be fofficiently inflammable. It has been fuppofed that the bituminows
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minous smell, leaving a yellowish ash. It occurs princi-
pally in marly, schistose, calcareous, or sandy beds.
. It is met with in several places in France : where itis
sometimes found enclosing amber. In one place it oc-
curs in oblique beds, at a considerable depth, between
beds of sandstone. It is likewise found near Wettem-
berg in Saxony, and in several places in Spain. Tt oc-
curs in the Prussian amber mines in detached fragments,
and is there called black amber. -

In France, Germany, and Spain, it is worked into va-
rious trinkets, chiefly worn as part of the mourning habit;
but when not sufficiently fine and hard for that purpose,
it is used as fuel.

AMBER.*

Is & mineral of a yellow or-reddish’ brown, or of 2 - .— 
greenish or yellowish white colour.;: It is found in no-

fchiftas which contains th: figures of fithes, overlays cof®¥" and the con-
jecSture carrics great weight.

The coal around New-York, as on Long-Ifland and Staten-Ifland, for
example, tonfifts moftly of carbonized or vitriolated wood. " The aFcci-
mens of coal from the neighbourhood of Newark, Middletown, and {fome
other places, though they afford indications of bitumen, are tdo fanty to
be of any economical ufe. !

In Pennfylvania, thert are two great coal formations ; one fituated S.E,
of the mountains, and the other N-W. The former is the glance coal; ex-
tending almoft from Delaware along the head waters of the Lehigh and
Schuylkill, and to Wilkefbarre on the Sufquehannah, and along the Junia-

“ta. The latter abounds at Pit\fburgh, and in the adjoining lands along the
Alleghany and Monongahela rivers, as well as extenfively on both fides
of the Ohio. (Dardy.) .

A confiderable body of coal exifts on the fouth fide of James river, in
Virginia. This is extenfively in ufe for fuel, and tranfported to ditant
S{aces, coaftwife. It refts upon a primitive bottom, and is ovetlaid by

1le, containing vegetable impreflions. ( Maclure.)

* Amber has be¢n found near Crofwitk’s Creek, a few miles from P
Trenton. There are two varietiés, the white and the yellow, Of the lat-
ter, 1 have a fpecimen from General Wilfon, about two inches long, and
an inch broad ; a part of a latger mafs. It has a granular or cryftalline
conftitution internally ; and appears externally, as if it had been moulded
ar figured by the conta& of wood. There are fragments of fbells cotinedted
with it.  Thefe are probably marine, as a belemnite was brought along,
the better to thow the locality. This amber lies in the alluvial foil, reft~
ing upon carbonmated wood, fattered in grains through fhell-marl, and
mingled with decompofing pyrites,  Though after fridtion it readily at-
traetts light fubftances, it is not finc and tranfparent enough for ornamen-
tal purpofes.
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dules or rounded masses, from the size of coarse sand te
that of & man’s head. .

It is sometimes transparent, always.translucent, and
occasionally encloses insects of the ant species, in re-
markable preservation. It is somewhat heavier than
water. The strong electric powers of amber are gene-
rally known. This property gave rise to the science of
electricity, which was so called from Haxsgoer (Electron)
the Greek name for amber. It seems to belong exclu~
sively to countries of late formation. -

In Greenland, Kamschatka, and Moravia, it is found
in grains disseminated through coal. It also occurs on -
the shores of the Baltic, of Sicily, and of the Adriatic
sea; in Poland, France, Italy, and many other coun-
tries; and occasionally in the beds of gravel in the
neighbourhood of Liondon, and on the coast of Norfolk
and of Suffolk. Near the sea coast in Prussia, there are
regular mines of amber : under a stratum_of sand and
clay about 20 feet thick, succeeds a stratum of trees 40
or 50 feet thick, balf decomposed, impregnated with py-
rites and bitumen, and of a blackish brown colour.—
Parts of these trees are impregnated with amber, which
scmetimes is found in stalactites depending from them.
Under the stratum of trees were found pynites, sulphate
of iron and coarse sand, in which were rounded masses
of amber. The mine is worked to the depth of 100
feet, and from the circumstances in which the amber is
found, it seems plain that it originates from vegetable
‘uices.

* 'The real nature and orfgin of amber are not under-
stood : it is generally considered to be a fossil resin,
somewhat mineralized. It yields by distillation an acid,
called the succinic actd, (succinum being the Latin for
amber) and leaves as the residue, an extremely black,
shining coal, which is employed as the basis of the finest
black varnishes, When exposed to flame in the open
~ air, amber takes fire and burns with a yellowish flame,
iving out a dense, pungent, aromatic smoke, and leav-

ing a light, shining, black coal.. :
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MELLITE. HONEYSTONR.

"The -Mellite i3 a raré mineral, having hitherto only
been found in Thuringia, in the district of Sdal, atid in
Switaerland. It occurs on bituminous wood; and éarthy
coal, and is generally dccompanied by sulphur.  Ia
‘Switzerland it is accompanied by asphaltum. -

‘The honeystone is softer than amber, is transparent,
brittle, and electric; possesses a double refraction, and
is found crystallized in the octohedron.

When burnt in the open air, neither smoke nor flame
are observable, and it eventually acquires the colour and
consistence of chalk. The Mellite is composed of 84
parts of mellitic acid, about 14 of alumine, 2 of silex,
and some iron. Its composition differs essentially from
that of every other combustible mineral.

RETINASPHALT.

Retinasphalt has been found at Bovey Tracey in De-~
vonshire, adbering to brown coal in_the form of irregu-
lar opake lumps of a pale brownish- yellow colour, with
a glistening lustre and imperfect conchoidal fracture. It
is very brittle and soft, and somewhat heavier than wa-
ter. When placed on a hot iron, it melts, smokes, and
burns with a bright lame, giving out a fragrant odour ;
it consists of 55 parts of resin, 42 of asphalt, and 3 of
earth.

YOSSIL COPAL.¥ BIGHGATE RESIN«

Fossil Copal or Highgate Resin was found in con-
siderable quantity in the bed of blue clay of which

* 1 have received Foffil Copal from Jucatan, whence it is fometimes:
brought to New-York. The maffes are as large occafionally as a man's:
fitt, of a yellowifh tranfparency and a refinous fra&ure. It is vfually dug
out of the ground, and feems occafionally to be wathed from the upland
into the fea ; for navigators have obferved cepal to be raifed from the bos-
tom, with the mud that adheres to their anchors..

X2
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Highgate Hill near London, in great measure consists.

It is in irregular roundish pieces of a light yellowish
dirty brown colour, sometimes transparent and with a
resinous lustre ; it is brittle, yields easily to the knife,
and is but little heavier than water. It gives out a
resinous aromatic odour when heated, and melts inte
a limpid fluid; when applied to the flame of a can-
dle it takes fire, and before the blow-pipe burns away
entirely,
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Amazonian-ftone 59 ligniform
Amber 243 common
Amethyft 3| Afteria
. 75 | Afparagus-fione
Amianthus 35 | Avanturine
AMMONIA 145 | Augite
fulphate of 345 | Automalite
muriate of %45 | Aurum graj




Bafalt
Bafaltic hornblende
Bafanite
Beilftein
Bell-metal-ore
Beryl
BISMUTH
native
fulphuret of
ochre
oxide of
Bifmuthic filver
g'gfh'e
claftic

<

Bituminized wood

Bituminous cinnabar
limeft

one
Black chalk
coal

Blende
Blood-ftone :
Blue carbonate of copper

felfpar

iron-ore s

lead-ore

fpinelle

iron-ore
Bolognian-ftone
Bole - |

armenic

brown

red

yellow
Borate of maguchs
Borate of ma

fods

BORON
':;zzolite
t white-cobalt.
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29| Briftol diamonds

81| Brittle fulphuret of filver
filver glance
Bronzite

earthy
. compa&
iron-ore
ifron-ochre

par .
volcanic hyacinth

Calc-finter
Calamine

[
Icftra
lime
magnefia
E)u{h
ver

foda
firontian
240 zine

195 | Carbuncle
155 | Carnchian

243 |Cat’s-cye
162 mekey
Celettine

296 | Cerite
82|CERIUM
158 |Chabafic
214 |Chalcedony
Chalk

341 | Chlorophane

»fii GHROME

226 |Gbromate of irom
lead

93




Chryfoberylt
Chgfocolla
Chryfolite
opalefcent
oriental
of Vefuvius
Chryfoprafe
Cimolite
Cinnabar
- hepatic
bituminous
Cinnamonftone
Clay
alluvial
fire
indurated
iron
iron-ftone
pipe. -
potter’s
reelain
ate
Clinkftone
Coal
black
brown
carthy
compact
cannel
glance
columnar
conchoidal
flaty
Kilkenny
Kimmenidge
moor
itch
te
fplent
CQBALT
arfenical
bright white
- carthy
EWY

. fulpbate of
Coccolite

Colophonite
COMBUSTIBLES
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242
242
70
239
242
240
241
180
181
181
182
181
182
182
38
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COMBUSTIBLE MINERALS 225

Common limeftone
Compa& limeftone
bitumen
COPPER
arfeniate
black

- 97
7

agy
18

198
195

COPPER, carbonate of 196

emeral x97

fahlerz . 193

glance 192

grey 193

. martial arfeniate of - 200

muriate of 197

native 19T

nickel 133

pyrites 194

purple 198

phofphate of 198

red oxide of 195

.rub 198

fulphate of 197

fulphuret of 9%

white 194

yellow 194

Cornifh diamonds 3

Corundum 74

Cottam marble o7

Crofs-ftone . 4

Cryolite 3

Cubic Zeolite 54

Cupreous arfeniate of iron 200

Cyanite 177

Datholite 116

Diamond 2

Diafpore 98 .

Dioptafe 197

Dipyre 17

Dolomite 108

Double- refra&ing-fpar 9%

Drawing-flate 13

EARTHS xiv

analysis of the xv

as mineral constiluents XV

relative ages of the  XVi

Earthy cobalt 182

Egyptian ]afger 3z

3r

Etfenkelfel 6

Eifenthon 69

Elaftic bitumen 235

Electric calamine 221

ELEMENTS OF MINBRALS vi

Emerald 127

¢ 197

orintal 73
Emery 76
Epidote 27
Epfom falts 122
Eudlafe 125
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EXPLANATIONS OF TERMS |Gritftone 7
xxvii|Gyplum s
:&lﬂ; 193 anhyérous m
opazes 13 1y
Felfpar 47 phmee 13
blue 82
common 48| Heematites red 153
compa& 48 browa 54
zhﬂl: 9l black 15§
n 43| Harmotome k1
radore 49| Hatiyne 53
lamellar 48| Heavy-fpar . 13
tough 59 columnar 21)
FPettftein 57 *  granular 132
Fibrolite * 76| Heliotrope 1 4
Fire clay 26| Hepatic Cinnabar 2%y
marble 97 |Hepatite  §1)
Fifh-cye flone 45 |Highgate Refin wo
Flint 9 |Houney-ftone M,
ferruginous 9|Hornftone 6 .
Flinty flate 9t|Hom filver i 188
Flos Ferri 104 uickfilver PYTO
Fluate of lime 109 | Hyacin |
Fluor 109| . brown volcanic 20
FLUORINE xii of Compoftella 6
Foflil co - 245 |Hyalite - 6
Fulles's Barth 63| Hydrargillite 83
. HYDROGEN il
Gabronite 63| Hydrophane 8
Gadolinite 129 | Hyperithene 36
Gshnite 79
Galena 213 |Iceland fpar 93
Garnet ax lchthyopr i 45
noble &r precious 13| Idocrafe 20
coal 241 | Indicolite 29
calumnar 241 |Indurated clay 26
conchoidal 241 flate 27 !
flaty 242 talc 46
copper 192 |IRIDIUM 206
Glauberite 115 |IRON 7
GLUCINE 125 arfeniate of 160 |
GLUCINUM Y chromiate of 159
GOLD - 400 clay 6 |
native 3071 cupreous arfctiiate of 200
Graphite . a3s glance 153
Granular limeftone “native 148
Gtaphic telluriom 208 meteoric 149
Gréen carth 46 (T
felfpar 43 ore, blue 14
vitriol 159 bog 157 '
carbonate of copper 196 black' 158
Grenatite 78 heematites 155 !
€rey antimony 210 brown 154
cobalt © 181 hematites 154
“ copper ¥ magnétic 151
mangancfe xgi pea 157
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Iton ote pifiform 157| Lime, tungftate of 167
red 152| Limeftone 90
hxmatites  153] Aberthaw 107
phofphated 15 bituminousg 99
fyrim 150 common 97
'Pa[hofe 158 compa& 97 .
ulphate 159 granular. 9
fulphuret of " 350 magnefian xoz
tungftate of 167 primitive 94
‘erine : 170] Lithomarga 41
Lithograpbic art 108
Jade 58} Loam > ) 24
common 58| Lumachelli marble 97
Jargoon . 124} Lychnites 95
argoon of Ceylon 124{ Madreporite 108
per 11| MAGNESIA 17
oriental 13/ borate of 122
. ribbon 2| - carbonate of 120
enite 14 * native 117 13k
et 243 fulphate of  ° jax
ew’s-houfe tin 164| Magnefian limeftone 106
Magnefite 120
Kaolin 26 49| MAGNESIUM 117
Kilkenny coal 242| Magnetic iron ore 151K
Killas 62 Malachite 196
Kimmeridge coal 90| MANGANESE 161
Koupholite 19 grey 161
Kupfernickel 183 ghofphate of 163
* ulphuretof 162
Labradore Felfpar 49 white x62
Lapis Lazuli 31| Marble, Carrara 95
Latialite 53 cottam 97
Laumonite 16 fire 97
Lava . 54 lumachelli 97
Lazulite ’ 81 (l‘ychnites) 95
LEAD 211 of Luni 95
arfeniate of 317 Parian 95
carbonate of a1s (Pentelicus) 95
chromate of 218 ruin 97
molybate of 218 ftatuary 94
muriate of 316 verd antique 97
ore, blue 214] Marckanite 52
hofphate of 216{ Marl . 103
ulphate of 217| Martial arfeniate of copper 200
fulphuret of 212| Meerfchaum 32
triple fulphuret of 214| Meionite
Lepidolite 51| Melanite 26 -
Leucite 41| Mel:ite 245
Lias 107| Mellitic acid xiv
Lilalite : st Melilite 68
LIME . 89| Menaccanite 170
carbonate of 90| Meniliwe 8
fluate of 109; MERCURY 233
nitraie of 115 Mefotype 43
Fhofphatc of 208 .Victaluferous ore, description of 3%
ulphate of 112 METALLIFEROUS MINERALS 147
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Meteoric iren
Mica

Miemite
MINERAL ELEMENTS
Mineral :;loutcho-c

Mifpickel
Mocha-ftone
Molybdate of lead
MOLYBDENA of
ulyhllrct

Mooan-ftone
Moor-coal ‘
Mountain cork

leather

wood
Muller’s glafs
Muriacite
Muriate of ammonia
’ i

filver
foda
Mufcovy glafs

Nacrite

Naptha

Native amalgam
antimony,
arfenic
bifmuth
o]
coppr
iron

mag;leﬁa

NATIVE METALS, &c.
meteoric iron
minium
palladium
platina
uickfilver
ilver
fulphar
tellurium

Natrolite

Natron

Nickel

coﬂpﬂ‘
" Nigrine
Nitrate of lime

117 121
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xviii) Nitre

comparative ages of the xxi] NITROGEN
;z:pard‘iﬂ view of

Noble opal
xxii
349|Obfidian

42|Ochre
104] red
vi]Oct
235 |Olivin
233/Onyx

35 wood
35|Opalefcent chryfolite

6]Oricntal alabafter

m :hn:_;tfh ft
145 olite
197 emerald
216 jafper
188 ruby
143 topaz
43)|Orpiment
OSMIUM
49!0xide of antimony
233 arfenic
223 bifmuth
209 copper
178 tin
176|OXYGEN
181

201 | Parian marble
148|PALLADIUM |
native

147 | Pea iron-ore

149 Pea-ftone

214 | Pearlftone

207 | Pearlfpar

204 Petroleum

223 | Petuntzé

185 | Pharmacolite

227) Phofphate of copper
44 lead
140 ) lime

183 m
183 PHOSPHORUS
x84/ Pierre a biur
169 de trippes
11§ | Pinite

137! Pipe clay

h .

efe




carbonate of
nitrate of
POTASSIUM
Potftone
Potter’s clay
Prafe
Prehnite
Pumice
Purple copper
Pycnite
Pyrites, arfenical
common
copper
iron
+  magnetic
tin
. white
“Pyrope
Pyrophyfolite
oxene
Quartz
compa
eryftaftized
fat
ferruginous

ﬁbro:ln
nular
o

:}cudomorphous

;_ofe it
pongiform
QUICKSILVER
mative
Resl
Red g:'timony
bole

chalk 23

cobalt
wopper

r$74Red hematites iron-ore
§0O] iron-ore
173 ochre

55 fchorl

8 filver

13 vitriol
ac3freddle
204} tetin
80]RHODIUM
232} <ibbon agate
208 jafper

25} oe-ftone

26] Rack-fale
135Rottenftone
136] Rubellite
137|Rubicelle
135 | Ruby, almandine

39| balay

2§ oriental

4 fpinelle

18 copper

44 filver
193|Ruin agate

5| Rutil
179| Rutillite
151
194|8ahlite
150|Sal ammoniac
151 | Saline minerals
166|8alt, common
51 ;ock

39 pr
,84]8ad rcmg'
37|Sandftone

Sanidin

2|Sapphire
4/|Sapphirin
2|Sappare
§|Sarcolite
6]Sard
4|Sardonyx
4|Satin {]

224 Scctjlelfer‘_fpu
223 |Schiller
Schorl P
178 red
210 violet
s 4| Scotch pebble
154
182|Selenite
)93ysam-opll'
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carbonate of
muriate of
) fulpbate of
Sadalite
SEDIUM
Spmmite
‘Spar, calcarcous
double refradting;
Iceland
fatin -
. fchicfer
flate
Spathofe irom
igelle rub
seiocle by
31
Spipellan
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TELLURIUM
Tellurium, nacive
graphic
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TERMS, cxplanation ob
Terra figillata :
Thallite
‘Thumerftone
TIN

Fyrites ',;t

wood
‘Ticanite .
TITANIUR
"Foaditohe

Topaz
oricntad
rock .
Touchftone
Y curmalinies
‘Fremolite -
‘Triphane |
- *Friple fulphuret of lead
. Tripeli
‘Trona

Tufz

TUNGSTEN

Tungfate of iron
lime

Tarquoife

URANIUM
Uranite

fulphures
Uran-ochre 173 Zinciferous fpinelle.

ZIRCON’
Verd agitique 97| Zirconite
Vefuvian 20| ZIRCONIUM:
Violet fchort of Dagphiné. 30| Zoyfite
‘Vitreous filver 186
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BOOKS

GEOLOGY AND MINERALOGY,
FOR SALE BY .

COLLINS & Co.

IMPORTERS AND PUBLISHERS OF SCIENTIFIC BOOKS.
No. 189, Pearl Sireet.

JAMESON'S Complete System of Mineralogy, in 3 vok
8vo 2d Edin. Editien.

JAMESON'S Treatise on the External, Chemieal and Phy-
sical characters of Minerals, 8vo Edin.

KIDN'S Outlines of Mineralogy, 2 vols. 8vo’Oxford.

KIRWAN'S Elements of Mineralogy, 8d edition, 2 vols.
8vo London. .

MAWE'S Descriptive Oatalogue of Minerals, infended for
the use of Students, 8vo London.

OLEAVELAND'S Elementary Treatise on Mineralogy
and Geology, being an introduction to the Study of these
Sciences, Boston, 8vo.

MAWE'S Treatise on Diamonds and precious Stones, in-
cluding their History, Natural and Commercial ; to whick
are added, the best method of cutting and polishing
them, 2nd edition.

WILLIAMS'S Natural History of the Mineral Kingdom, re-
lative to the strata of coal, mineral veins and the prevail-
ing strata of the Globe, 2d Edition, with an appendix by
James Millar. ,

BRANDE'S Outlines of Geology, London, 8vo.

ACCUM'S Elements of Crystallography after the method
of Haily, with or without series of Geometrical models,
with Engravings, 8vo London.

MACLURE'S Observations on the Geology of the United
States, with some remarks on the effect produced on the
nature and fertility of soils, by the decompositon of the
different classes of rocks, 8vo Phila.

WERNER'S New Theory of the Formation of Veins,
with its application to the ast of working mines, with an
appendix by Charles Anderson, 8vo Edin.

CUVIER'S Essay on the Theory of the Earth, with mine-
ralogical notes by Professor Jameson, to which are added
observations on the Geology of North America,by Samuel
L. Mitchill, New-York, 1818.

BLACK'S Travels, through Norway and Lapland, with
-mineralogical notes by Professor Jameson, 4to Londop.

AIKINS’ Maoual of Mineralogy, 12mo Phila.

PHILLIPS'S Qutline of Geology, 12me New-York, &e.

N Lo
4".._‘.' A ' .: /.




i









T FRSITY OF CALTIFORNTA LIBRARY

ved.
sed below.



Digitized by GOOS[@



Digitized by GOOS[@



