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ADVERTISEMENT.

The Introductory part of this volume is entirely new, and
has been prepared with the intention of makipg the subjects
of which it treats, understood with the grea sible facility

.by youth.and private students. More than forty new cuts
have been added to this part of the werk, and by means of
which it is believed that any person with ordinary diligence,
may understand the elements of-crystallography in a few
days. , .

In the descriptive part of the work, the synonyms have been

chiefly omitted, as occupying a considerable portion of space
without any adequate advantage to the beginner. The more
rare varieties have also been left out for the same reason.
Corrections have been made in most parts of the volume,
some of them in con'sgqt_le;ce of the kindness of scientific
friends, and the whole, it is hoped, made more acceptable to
the public, both in respect to ac}:nmcy and price, than the

former edition.
J. L. C,

Hartford, June, 1832.
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INTRODUCTION TO MINERALOGY.

In the acquirement of knowledge by study, there is no
greater incentive to perseverance, than a consciousness of
having made progress. It is on this account that I shall at
once introduce my young students to the practical study of
minerals, without first incumbering their memories with a list -
of technical words, of which, at present, they are supposed to
know nothing.

Suppose, then, that we have before us three minerals, of
the names and qualities of which the pupil is entirely ignorant,
and that these are common quartz, common limestone, or car-
bonate of lime, and éron ore. Thele are selected as being
widely disseminated, and therefore t be found in almost every
section of country. S

In their appearance, the two substances first named may
resemble each other, viz. in colour, form, and transparency;
but in these, as well as in nearly; every other respect, they
both differ from all the varieties of iron ore, which are more
weighty, and generally of a darker colour. The most obvioug
properties of quartz are a splintery fracture, a vitreous, or
glassy lustre, and such a degree of hardness as to scratch
glass, and give fire with steel.

Quartz is also most commonly of a light colour, and more
or less transparent. Limestone has’an unevep fracture, a
glimmering, or shining lustre, is so soft as readily to be
scratched by a knife, and never scratches glass. The lime
effervesces, or seems to boil, when a drop of sulphuric acid is
made to touch it ; and when strongly heated, becomes opaque,
and if then a little water be thrown on it, falls into fine pow-
der, which is well known under the name of quicklime. On
the quartz the acid has net the least effect, and when this sub.

What are the thrge minerals, the qualities of which it is here proposed
10 examine 7—Why are these three selected ?—In what respects do
common quartz and limestone resemble each other 7—How may lime-
stone and quartz be distinguished frzom each other ?
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stanee is heated and thrown into water, it only cracks in pieces
like glass, but is not reduced to powder, like the lime.

Besides their greater weight, and darker colour, the iron
ores have a lustre which is metallic, that is, like a metal, or
are dull and earthy, having no lustre at all. Many kinds of
iron ore-are attracted by the magnet, especially when reduced
to small particles. Carbonate of lime,and quartz, never pos.
sess this property. If the iron ore is not magnetic in its natu-
ral state, it becomes so after being heated on charcoal with
the blowpipe (se¢ blowpipe).

Thus the difference between quartz, limestone, and iron
ore, is readily distinguished, and may be stated in a few words.
The quartz is hard, scratches glass—cannot be scratched by
a knife, is not effected by the acids, and does not burn to
quicklime when heated. The lime yields to the knife, effer-
vesces with acids, burns to quick lime, and never scratches
glass. - The iron ore is dark coloured, heavy, and is either

magnetic “eing heated on charcoal,
Iron alsc th powdered nutgalls, after
being die : acid. .
Thus 1 little acid, a magnet, and
a few pie pipe, can, in a few minutes,
enable hi z from carbonate of lime,
and.both vill at the same time be-
come act rroperties of each of these
substanc; .
There ies of each of these mine.
rals, whi n various respects. Thus
one vari rom another in respect to
colour, fi iy, and form. The varie-
tiesof ¢t ____ e -—-- om each other, in colour,

form, fracture, lustre, odour, adbesion to the tongue, hardness,
and transparency ; while the varieties of iron ore vary in re-
spect to hardness, colour, lustre, form, fracture, magnetism,
specific gravity and hardness. Still there are some confion
properties in respect to which all the varieties of each kind
agree.with one another. Thus, all the varieties of quartz agree
in scratching glass, in being insoluble in acids, in possessing

How does iron ore differ from the limestone and quartz ?—If iron ore

is not magnetic in its natural state, how does it become so —What is

. the sum of the differences between quartz, limestone and iron ore 7—In

what respects do the varieties of quartz differ from each othey 7—In

what respects do the varieties of limé differ from each other 7—~What

difference is there between the varieties of iron ore 7—In what do all
the varieties of quartz agree ?

-
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fnore or less a vitreous lustre, and in being infusible by
heat. The properties common to carbonate of lime, are ef
fervescence with acids, yielding to the knife, and conversion
into quicklime by heat. While the common properties of iron
ore are considerable weight, fusibility by heat, and thereby
becoming magnetic—a dark colour, and especially that of
making a black colour with nutgalls, after solution in sulphu-
ric acid, .

Thus far it is only expected that the learner will be enabled
to distinguish the several varieties of quartz, from those of
carbonate of lime, or in other words the silicious from the cal-
careous minerals, and these, from the ores of iron.

But the inquiring pupil will' soon find that there are many
species of stones which are neither silicious nor calcareous,
and that there is a great variety of ores besides those of iron,
and “which, therefore, cannot be distinguished by the tests
above described. These he will learn to distinguish by me-
thods to be described hereafter. At present we will confine
ourselves to the three kinds of mineral§ already named, and
endeavour to find the ineans of identif the several varie-
ties of each kind, or family, from one¢ andfher.*

Suppose the learner meets with a pumber of stones, or frag-
ments of minerals, the names of #hich he does not know.
He begins by ascertaining whether any of them will scratch
glass, effervesce with acids, or attract the magnet. If there
are crystals among them, he had better neglect these until he
has gained some knowledge of the otbgr specimens. The
most common minerals should be examiféd first, and among
these will almost every where be found those of carbonate of
lime, quartz, and iron ore. g

By every experiment the learner makes, he will acquire
more or less knowledge, for if he ascertdins only what the
specimen is not, he takes a step towards asceraining what it és.

The most common colours of quartz are white, yellowish
white, yellow, reddish, and brown. The colours of carbonate

* The pupil is advised to refer to the Glossary, for every technical
term which he does not understand.

What are the properties common to all the varieties of carbonate of
lime 7—What are the common properties of iron ore 7—How does the
learner begin when he wishes to ascertain unknown minerals 2—Which
should the learner first examine, the common or rare minerals 7-——-What
minerals will probably occur in most common collections 7—Does the
learner gain any knowledge by ascertaining what a mineral is not 7—
What are the most gommon colours of quartz ?
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of lime are white, greyish white, red, brown, and black.
Sometimes these colours are variously mxxed forming spots,
stripes, or bands, in the same specimenm, as is often seen in
the polished marbles, which are all of them varieties of car-
bonate of lime. The varieties of the two families may, how.
ever, be readily distinguished from each other, by the hard-
ness of the quartz and the effervescence of the lime, as al- |
ready described ; and the iron ore will as readily be known
from these, by xts weight, colour, and magnetism.

If the pupil has a considerable number of specimens be.
fore him, and undertakes to learn the naimes of each, indis-
criminately, he will soon become confused, and unless he has
uncommon perseverance will grow fatigued, and discouraged.
The best method, therefore, will be to select out all the mine-
rals of certain families, or kinds, leaving the others for future
examination. Thus let him select out all the specimens
which scratch glass, then all those which effervesce with acids,
and then all such as are' magnetic, and let each kind be laid
by themselves. Lastly let all the crystals, of whatever form,
also have a.place by themselves. Thus the pupil will have
ascertained which are probably silicious minerals, which are
calcanous, and which are ferruginous, or belong to ores of
iron.

His next step will be to inform himself what are the specles,
or varieties, and consequently what the names of the speci-
mens in each division.

QuaRTZ.

The species, quartz, contdins a considerable variety of mine-
rals, which differ from each other in many, or most, of their
external characters, and which are known under different
names. S

Among the specimens which possess the vitreous lustre
scratch glass, and give fire with steel, one may be white, an-
other brown, another green, or yellow, &c. Some or many
of these may be the result of crystallization, for there is no
mineral more disposed to form crystals than quartz. But
neglecting at present the crystalline forms, we proceed to
compare our specimens with the sub-species and varieties of
quartz, as hereafter described. We shall include within the
range of uncrystallized quartz the varieties of chalcedony,

‘What are the common colours of carbonate of lime —What is said
concernirig the indiscriminate examination of & large number of mine.
rals 7—How is the learner to proceed ?—What is said about the disposi.
tion of quartz to form crystals ?
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carnelian, flint, and hornstone, these substances having the
characters of quartz, except the lustre, which is not so deci-
dedly vitreous.

The names of the principal varieties of quartz are, granu-
lar quartz, smoky quartz, fetid quartz, yellow quartz, brown
quartz, limpid quartz, milky quartz, rose quartz, ferruginous -
quartz, and violet quartz, or amethyst.

The pupil, having ascertained by the directions already
given that his specimen belongs to the quartz family, has now
only to compare it with the descriptions of the several varie-
ties of that substance in order to determine its name, and
leading properties. Thus if the specimen is granular, that is,
composed of fine grains, of a white or greyish white colour,
and massive, thatis, not crystallized, it is granular quartz. 1If
the specimen is of a yellow colour, it is yellow quartz, or cit-
rine ; if of a rose colour, it is rose quartz, &c.

Many of the varieties of quartz are found both massive,
(that is, uncrystallized,) and in crystals ; but there are seve.
ral varieties of stones which are composed almost entirely of
quartz, or silex, which always occur massive, being never
found in the form of crystals. Now asinerals are arranged
in systematic books, according to their chemical compositions,
and not according to their external characters and forms,
these varieties are included in the quartz family, because,
like quartz, they are composed almost entirely of the earth

Scalled silez. These varieties also agree, in many of their ex-
ternal characters, with the description of quartz already given.
They scrateh glass, give fire with steel, and most of them are
moré or less transparent, though, as already stated, they want
thevitreous or glassy lustre, which is so distinct in pure
quartz. These species, or varieties, are flint, chaldedony;
opal, and carnelian.

Flint is of a grey,’or blackish colour, of various shades.
Its lustre is glimmering, and its fracture smooth and concave,
the fragments being sharp edged. It is found in rounded no-
dules in chalk beds, and hence these nodules are always co-
vered with a coat of chalk. It gives lively and copious sparks
with steel. It is never transparent, but generally translucent
in thin pieces. y

‘What are the names of some of the varieties of quartz 7—How does
the student, having ascertained that his specimen belongs to the quartz
family, proceed to find its name ?—What is meant by grarular quartz ?
~How are minerals arranged in systematic books ?—What are the spe-
cies of uncrystallized quartz mentioned 7——What is the colour of flint?
What its fracture, and in what formzi’:l itfound?
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Chalcedony is characterized by a milky, or cloudy translu.
cency, when held between the eye and the light, the colour
being similar to that of milk diluted with water. It is never
transparent, but some specimens, or parts of the same speci-
men, are more translucent than athers, and hence its clouded

: or spotted appearance.

Cachalong is a variety of chalcedony, of a milk white co- _
lour, and nearly opake. It is commonly found united with
chalcedony, the two minerals alternating with each other in
layers, in the same specimen, and producing stripes or zones,
alternately translucent and opaque.

Carnelian is thus named because its colour resembles that
of flesh. But although pale red is one of its most common
colours, it -is sometimes found blood red, yellowish red, and
nearly white. . ‘

Agate is made up of carnelian, chalcedony, cacholong, and
often of several other minerals arranged in stripes, dots, zones
and clouds, of different colours. Each variety of the mineral
of which it is composed having its distinct shade of colour,
although the whole are joined so as to compose a single piece.

Agate bears a high polish, and exhibiting such a variety of
colours, is often a very Beautiful mineral. It is in common
use in jewelry, and is: employed for the tops of snuff’ boxes,
seals, &c. .

Opal. There are several varieties of this mineral, which
differ from each other chiefly in respect to colour. The pre-+
cious opal may readily be known by the variety or play of

. colours, which proceed from the interior of the stone, as it is

turned in different directions towards-the light. Common opal
is of a milk-white colour, and is translucent. It emits slight
changes of colour as its position is varied in respect to the
light; but it never displays that beautiful effulgence of the
prismatic rays for which the precious opal is so distinguished.

There are still many species of minerals not belonging te
the quartz family, which scratch glass, and give fire with
steel. These will be described in their proper places, and
the means of distinguishing them pointed out.

Having given this short account of the quartz family, we
will resume that of the limestone species.

By what appearance is chalcedony characterized 7-—How may cacho-
Jong be known from chalcedony ?-——Whence does carnelian derive its
name ?—What is the colour of this mineral ?—Of what minerals is
agate composed 7—What is the appearance of agate, and what its co-
lours 7—What are the uses of agate 2~How may the precious apal he
known ?—~What is the colour of common opal ? .
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CarBOoNATE oF LIME.

The means of distinguishing limestone, or carbonate of
lime, from the silicious minerals, and both these from the ores
of iron, have already been pointed out. ,

Carbonate of lime, on some accounts, offers one of the most
important and interesting mineral families which the earth
presents. ~ All the beautiful marbles, of which there is so
great a variety of colours, are carbonate of lime.

The varieties of 'this species differ greatly in respect to
form, lustre, transparency, fracture and colour, but we have
seen that they all agree in yielding to the knife, effervescing
with acids, and in burning to quicklime when strongly heated.

Some of the principal varieties of carbonate of lime are
common limestone, granular limestone, stalactite, satin spar,

Jetid carbonate of lime, chalk, bituminous limestone, and calca-
reous tufa. - )

Common, or compact limestone, 'The colour of this variety
is most commonly greyish white, or yellowish. Sometimes
also it is reddish, bluish, or nearly black. Its lustre is glim.
mering, or dull, and its fracture is uneven. This is a com-

mon rock, and in some countries forms mountains. It is
burned to form quicklime, of which mortar for laying bricks
is made.

Granular limestone. This, when broken, appears to be
composed of small grains, or crystals, which have a shining
or glimmering lustre. It is of various colours, as yellow,
greenish, brown and black ; but the most common colour is
white, and when pure its fracture very nearly resembles that
of leaf sugar. This is the kind of carbonate of lime which is
so extensively employed under the name of marble, and of
which statues, monuments, and architectural decorations are
made. - I ’

Stalactite. 'This variety occurs in long, tapering, solid or
hollow concretions, which in form resemble icicles. Its co-
lour is commonly yellow, or grey. It is formed by the per.
colation of water through limestone rocks, which thus be-
comes impregnated with parficles of lime. As the water
drops slowly through the crevices of the rocks-into the cavern

What is said of the importance of the limestone family ?—What are
the names of some of the principal varieties of the limestone family?
~What is the colour and appearance of common limestone 2—What is
its use 7—What is the appearance of granular limestane ?—To what im-
pomn; uses is this species applied ?7—In what form does stalactite
occur ? :

.
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below, it evaporates, and leaves the particles of 'lime, which,
adhering together, form the stalactite. Sometimes the broken
limbs of trees serve to conduct the water from the roof to the
floor of the cavern, and thus become covered with a crust of
limestone.

Satin spar. The colour of this beautiful variety is white,
or yellowish white. It consists of fine, delicate fibres, ad-
hering closely together, and forming compact masses, which,
when polished, have the lustre of satin, and hence its name.
It is commonly found in thin pieces, encrusting other mine-
rals, or filling their crevices. '

Calcareous spar. This variety is found in crystals, and
therefore will not be described until we come to the subject
of crystallization,

Fetid carbonate of lime, is white, or greyish white, and
does not differ in external appearance from common lime-
stone. But when struck, or scratched with a knife, it ex-
hales & most offensive odour, resembling that of rotten eggs.
This is owing to a small quantity of bitumen which it eon.
tains. ’

Chalk. The appéarance of this variety is well known. It
effervesces strongly with acids, adheres to the tongue, and
burns to quicklime. 1t is nearly pure carbonate of lime.

Calcareous tufd  Its colour is grey, brown, or yellowish.
It oceurs in porous, spongy masses, often containing leaves,
sticks of wood, pebbles, and other impurities. It is formed
by the gradual deposition of lime from thé water of springs,
or that which has flowed over calcareous rocks. " It is conse-
quently an impure carbonate of lime, containing such foreign
materials as happen to fall into the water by which it is formed.

Izon Ore.

The ores of iron are the third family of minerals which we
propose here to examine. :

The varieties of this' ore are numerous, and some of them
highly interesting to the mineralogist, on account of their
great beauty ‘of colour, or natural brilliancy. Many of them
are magnetio, that is, are attracted by the magnet in the natu-
ral state, while others, being combined with sulphur, oxygen,

How is this variety formed ?-—What is the colour of satin spar ?—In
what situations is this mineral found 7—How does fetid carbonate of
lime differ from common limestone 2—To what is the odour of this spe.
cies attributed ?—What is the composition of chalk ?—What are the
colours of calcareous tufa, and in what form does it occur 7—What ia
said of the varieties of iron ore ? \
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L)
ot the other metals in large proportions, do not move the mag-
net until heated, by which the sulphur, or oxygen, is driven off.

The most common magnetic iron ores are the. following, .

some of which occur in crystals : magnetic oride of iron, spe-
cular oxide of iron, micaceous oxide of iron, brown oxide of
iron, magnetic sulphuret of iron. Most of these varieties pos-
sess more or less of the metallic lustre, and considerable
weight, or specific gravity.

Magnetic oxide of iron. This species is found in crystals
of an iron black colour, and often with considerable lustre.
It also occurs in masses, in thin plates, and in the state of
sand. Some specimens of this ore attract iron, and when sus.
pended by a string will turn one of its sides to the north, thus
being natural magnets. )

Native iron. This variety is found in masses, and nearl
resembles wrought iron. It is malleable and may be welded
like purified iron. It however is not pure, but contains mi.
nute quantities of lead, or copper. It has only been found in
a few places and in small quantities.

Mzeaceous oxide of iron. 'This is of an iron black colour,
and is found in masses composed of thin lamine, or Jayers,
which are easily separable from each other, often with the
finger nail. In very thin pieces it permits the light to shine
through it, and then appears of a iffood red colour.

Specular oxide of iron. This beautiful variety occurs in
crystals, the forms of which will be described in another place.
Some of these crystals possess the polish of burnished steel ;
others are tarnished, and appear of a red, blue, or yellow co-
lour. Sometimes all these colours will be seen on the differ-
ent faces of the same crystal. The crystals, which are po-
lished by the hand of nature, are not liable to rust, but hold
their brightness from year to year without change.

Brown ozide of iron. The colours of this species are-

brown, blackish brown, or yellowish brown. It is found in
masses which are nodular, or amorphous. Externally these
masses present smooth polished surfaces of a black colour,
appearing as though they had been carefully smoothed and
then varnished by the hand of man. The fracture presents
a fibrous structure, with an earthy aspect. The powder of

What magnetic ores of iron are mentioned 7—What is the colour of
magpetic oxide of iron 7—What peculiar and valuable property has this
ore —~What is said of native iron ?—What is the form of micaceous o0x-
ide of jron 7—What is said of the form and appearance of specular oxide
of iron 7—-What is said of brown oxide of iron ?

»
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this mineral is always brown, and it is seldom magnetic unless
first heated on charcoal.

ic sulphuret of iron. The colour of this species is
yellowish with a tinge of red, being of a shade between the
colours of brass and copper. It is found in masses, and some.-
times, though rarely, in crystals. Its lustre is somewhat me-
tallic, but it turns brown by exposure to the air. The mag.
netism of this species is a remarkable property, it being the
only native compound of sulphur and iron which moves the
magnet in its natural state. This property is probably owing
to small particles of iron existing in the mineral, which are not
combined with the sulphur. o

There are a number of species of iron ore, which, as has al.
ready been stated, do not attract the magnet until they have
been heated on charcoal with the blow pipe. Among these
are the following, viz. argillaceous oxide qu iron, red oxide of
iron, and bog iron ore. ,

The argillaceous oxide, is sometimes called clay iron stone,
because it is in part composed of clay. Its colours are grey,
bluish brown, and dull red. It occurs in masses of various
shapes ; sometimes in flat irregular pieces, and sometimes in
globular, or rounded masses. It is without lustre, has an
earthy fracture, may bewcratched with a knife, and often ad-
heresto the tongue.  °

Red oxide of iron. Its colour is reddish brown, but its pow-
der is blood red, or dark reddish brown. Its aspect is dull,
but somewhat metallic, and when broken its texture appears
fibrous, and often radiated. A variety of this ore is called

red hematite or blood stone, and is employed in polishing but.-

tons. .
Bog iron ore. 'This is the most common of all the ores of
iron. Its colours are yellowish brown, and reddish grey ;
its fracture is uneven, lustre dull and earthy, and it is often so
soft as to be rubbed to powder between the fingers. Some-
times it appears spongy or porous, as though it®had been
melted. This ore appears to be a deposite from water which
comes from beds of iron ore and therefore is constantly form-
ing in the earth.

Having now described a few of the varieties of quartz,

" What is the colour of the magnetic sulphuret of iron 7—What is said
to cause the magnetic property of this species 7-—What is the appear-
ance of argillaceous oxide of iron ?—In what forms does it occur 7—
What.is the colour of red oxide of iron 7—What & the use of the ore ?
~I8 bog iron ore a rare, or a.common mineral ?
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carbonate of lime, and iron ore, we will in the next place en-
deavour to point out the means of distinguishing some of their
crystalline forms from each other.

Substances crystallize under a great variety of forms, but
it is a wonderful fact, that all crystals composed of the same
kind of matter have exactly the same forms. Thus common
salt when dissolved in water, and allowed to stand until the
water evaporates, forms cubes, or square crystals, and it will
be found on examination, that these crystals, whatever their
size may be, have all of them precisely the same figure. The
like regularity is observed with respect to all crystulline sub.
stances, each substance having a certain form under which it
always appears, wherever it is found. Some crystals, how.
ever, are subject to what mineralogists call modified forms,
that is, to slight changes in their forms, a subject which will
receive attention in another place.

To investigate, and describe the forms of crystalline bodies,
is the object of Crystallography, which is one of the most in-
teresting branches of the science of Mineralogy.

The different parts of a crystal have different names, oth-
erwise no precise ideas could be conveyed in writing or speak-
ing, of their forms as a whole. The terms employed for this
purpose are few in number, and are easily understood.

Let the student in the first place make the model of a erys-
tal, by cuttinga piece of pine wood, into the form of an oblong
square, about two inches in length, and the third of an inch in
diameter. At one end leave the wood at right angles with
the sides, so that it will stand on that end when set upright on
a flat surface. Then form a pyramid at the opposite end by
cutting away the wood, at a short distance from the extremity,
in such a manner as to form four angles which meet at a
point, and four oblique triangular faces, which shall corres.
pond with the four faces of the oblong square. Then there
will be formed a quadrangular or four sided prism, terminated
by a four sided pyramid, the faces of the pyramid being set
on the lateral faces of the prism. <

Are all the crystals of the same substance of the same form 7—What
is said of the crystallization of common salt ?—What is said of modified
forms 7—What is the object of Crystallography ?—What is said of the
necessity of naming the different parts of a crystal 7—~How is the student
to make the model of a crystal 7—How is the pyramid to be formed 17—
What is the name of the crystal so formed ?
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Fig-1.  Such a crystalis represented by fig. 1. ‘Thenames, .
- ga Of its several parts are as follows. Lateral planes
A} are the four long sides or faces of the prism a. These
four sides make the body of the crystal.

Terminal planes are the triangular planes or faces
by which the crystal is terminated, marked 0. The
|| four terminal planes meet at the same point and form'

‘1| the pyramid of the crystal.,

Lateral edges are the four edges of the crystal, and

are formed by the meeting of the lateral planes.

L Terminal edges are the angles formed by the meet-
ing of the triangular planes of the pyramid. - -

The most common, perfect crystals to be obtained, are
those of quartz, or rock crystal. These are six-sided prisms
terminated by six-sided pyramids. It is not uncommon to
find such crystals perfect at both extremities, and as colour-
less and as highly polished as the finest glass. Such a crys-
tal is represented by fig. 2.

Fig 2. This form is, however, often modified in such a

manner as greatly to affect its appearance, Some-

times two opposite faces are so broad, and the others

consequently so narrow, as to give the crystal a flat-

tened shape, and at the same time one of the faces of

the pyramid will be so large asto give the termination
the appearance of obliquity, as represented by fig. 3. .

When crystals of quartz are implant-
ed in groups, with their lower extremi.-
ties attached to some other substance,
or to each other, as is often the case,
&~ then only one extremity, with perhapsa

- part of the prism, is perfect, as in fig. 8.

heied

Fig.3.

Fig. 4 . Sometimes the prism is so short that the pyra.
" mids nearly meet, there remaining only the rem.
nant of a prism between them.min other cases
the prism entirely disappears, leavingthe crystal
a double six.sided pyramid, or two six.sided pyra-
mids joined base to base, as represented by
fig. 4. » '

What does fig. 1 represent ?—What are the lateral planes —Which is
the body of the erystal —Which are the terminal planes ?—How is the
pyramid of the crystal formed 7—Which are the edges 7~—Which the
terminal edges 7—What imineral generally affords the most perfect crys-
tals 2—What is the form of crystallized quartz 2—Why do crystals of
quartz often appear oblique 7—What is the form of fig. 4? -
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Having examined some of the crystalline forms belonging
to quartz, we will now compare them with such forms of car-
bonate of lime as they most resemble, so that the pupil willbe
enabled to distinguish the difference.

_Crystals of carbonate of lime sometimes consist of two six-
sided pyramids, joined base to base, forming solids with the
same number of sides, and of a similar shape with the crystal
of quartz just described, fig. 4. But the figures of the planes,
or faces, of which the pyramids are composed, are different in
the two minerals. In the quertz the line forming the base of
each triangular face of the pyramid is horizontal, making the
two angles at each side of the base equal to each other, giving
the form of each face that of an isosceles triangle.

Fig. 5. In the crystal of carbonate of lime, fig. 5, the bases
of the triangular planes are formed by oblique, instead
of horizontal lines, making the two angles at the base
unequal, each face having the form of a scalene tri-
angle. By comparing fig. 4 and 5, this difference will
be obvious.

The crystals of carbonate of lime just described,
are.quite common, and are familiarly known under
the name of %og’s footh spar. These crystals are

most commonly grouped, or set so near each other, that only
one of the pyramids are distinet, as in fig. 6.
Fig. 6.

These crystals appear in their general out-
line to be three-sided pyramids, but on closer
W inspection, each side will be found to contain
=248 two faces, inclined to each other under a cer-
== tain anjgle. .
Pig. 7. Another crystalline form under which carbonate of
lime appears, is that of a six-sided prism, terminated
_ by a low pyramid, consisting of pentagonal, or five.
sided faces, fig. 7. These crystals are also most
commonly implanted in groups so’ that only one of
* their pyramids can be distinguished. .

Crysrars or Irox.
The crystalline forms of jron, together wiph the colour and

e ) .

Do the crystals of carbonate of lime, and those of quartz resemble
each ofher 7 What is the figurp of the plane, forming a face of a pyra-
mid of quartz? What is the figure of any face of which a pyramid of
catbonate of lime is formed? How do the bases of these two figures
differ 7. How many faces has a pyramid of carboniite of lime ? What does
fig. 7 represent ? 3 e
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metallic lustre which they present, differ so widely from those
of the crystals we have already described, that the student
will find no difficulty in distinguishing them from-the quartz
and carbonate of lime. These will therefore be described in
another place.

! CHRYSTALLOGRAPHY.

There is little difficulty, as we have already seen, in dis-
tinguishing the common minerals from each other, and espe-
cially where there is so much difference between them as there
is between quartz, carbonate of lime, and the ores of iron. -
But there are many minerals, as before observed,which scratch
glass and give fire with steel, besides the varieties of quartz ;
and in addition to the characters belonging to this species and
to those of carbonate of lime and iron, there are peculiarities
which appertain to other species, not included in the descrip-
tion of these.

It becomes necessary, therefore, before we proceed further
in the practical, or demonstrative part of mineralogy, to define
more particularly than we have done, the principles of this
science. ‘ :

None of the characters belonging to minerals, are so im-
portant in a practical relation as their crystalline forms ; foras
these forms, or their modifications, are peculiar, or nearly so,
to each species, there is often nothing more wanted to distin-
guish one mineral from another with the greatest certainty,
than a knowledge of the difference between the forms of their
crystals. - .

Now although there are a vast variety of forms under which
the crystals of different substances appear, yet on close ex-
amination it is found, that all these are only modifications of a
few predominant, or fundamental forms, and to which they
may all be traced. . :

To make this understood, we will take the cube, which isa
common form, as an example. If we take a long, square
piece of wood, of an inch in diameter, and cut off an inch
from its end, we shall have a solid, called the cube. The
cube has six faces, or planes, eight solid angles and twelve
edges.. Now if we cut off each of the eight solid angles, or
corners, we shall have a figure bounded by fourteen faces in-

What is said of the crystalline forms of iron? What is said of the
practical use of crystallography ? What is said of distinguishing minerals
by their crystalline forms 7 How many faces, solid angles, and edgeshas
;lhe cl?lbe ? If the eight corners be cut off, how many faces will the figure

ave
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stead of six faces as before. But still the predominating form
of this solid would be that of the cube, because a proportion
of the six original faces would remain, and the whole figure
would still resemble the form of a cube more nearly than that
of any other figure with which the mind is familiar. An idea
of sueh a figure would therefore be most readily conveyed by
descrfiil‘)iug it as a cube with all its solid angles truncated or
cut off.

_ The same method is followed with respect to other crystal-
line forms ; that mathematical figure which it most resembles
being selected as the foundation of the description, and then
the deviations from this form pointed out. .

Pnznounum FoRMS oF CRYSTALS,

On the examination of a vast variety of erystals, including
all the forms which are known to occur, it has been found that.
their predominating forms may be reduced to seven, and con.
sequently that from these, all the actual forms which occur,
arise by various modifications.

The predominant forms of crystals are the following, viz.
the prism, hexakedron, pyramid, dodecahedron, icosahedron,
table, and lens. -

Fig. 8.  The prism, fig. 8, has any number of sides or lat-

T 1] eral planes, from three to nine, or more. It is the
most commeon of all the predominant figures. Ex-
amples, gquartz, schorl, beryl, calcareous spar, &c.
The prism is sometimes many inches in length, and
is commonly terminated by a pyramid at one or both
extremities, but it is sometimes so short as merely to
separate the bases of the two pyramids as already
noticed when speaking of quartz.

Fig. 9. .

The hezahedron, or six.sided figure, fig. 9,
is a solid with six equal faces and eight solid an-
- i | gles. It therefore includes the cube and the
..| thomb, fig. 10.

What will be the predominant form after the removal of the corners ?

at is meant by predominant forms ? How many predominant forms

- are there 7 What are the names of these forms ? How many sides has

the prism ? 'What minerals afford examples ? What is said of the length
of the prism ? How many sides has the hexahedron?
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Fig. 10.

Fig. 10, the acute rhomb, is sometimes described
as a double three.sided pyramid, in which the lateral
plates of one, are set on the lateral edges of the oth-

er. The crystals of carbonate of lime assume botl
these forms.

Fig. 11 The pyramid, fig. 11, like the prism, has an

indeﬁnitp number of sides, or triangular planes,
_ converging to a point, which is called the sum.
- mit, or apex. The wide part opposite to the

summit is called the base of the pyramid. The

pyramid is usually set on the top of a prism.

This figure is very common. Ex. quartz, eme-

rald, carbonate of lime, &c. ,
Fig. 12. .

~ The dodecahedron, fig. 12, has twelve pen-
tagonal, or five-sided faces, and twenty solid an-
gles. This figure is rare. Ex. garnet, and

sulphuret of iron.

Fig. 13.

The" icosahedron, -fig, 13, is a solid bounded
by twenty triangular planesand twelve solid an-
gles, so that each solid angle is formed by the
meeting of five planes, as may be observed on
inspecting the figure. Example, iren pyrites.

Fig. 14 The table, fig. 14, may be considered a very

short prism. It has two broad faces or planes,

9 opposite to each other, which are surrounded by

an indeterminate number of smaller .planes.

These planes may be at right angles with the

principal faces, or not. A thin section from the end of the

prism, fig. 8, would form a four-sided table. This figure oc-
curs but rarely. Ex. sulphate of barytes, mica.

In an extensive examination of crystalline bodies, a great

variety-of modifications of these predominant, or fundamental

‘What is the form of fig. 10?2 What number of sides has the pyramid ?
Which is the base and which the apex of this figure? How many faces
has the dodecahedron? What form has the icosahedron ? What mineral
occurs in the form of fig. 13?7 What is the form of the figure called the
table ? What are examples of this figure ?
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forms, will be found to oceur, though it is believed that few,
if any, will be found, which may not be referred to one of the
figures described above. The number of changes which may
take place in some of them, and still the predominating form
be obvious, are very numerous. Thus the prism may have
the least possible number of sides, which is three, or it may
have twelve or more, and some of these faces may be broad
and others narrow, and still the figure may be that of a prism.
The length of the prism may also be oniy the twelfth of an
inch, or it may be a foot, or more.

The hexahedron has six equal faces, but these may be at
right angles with each other, as in the cube, or they may be
oblique, as in the rhomboid, fig. 10.

The pyramid occurs with three, four, six, or eight sides, all

ending at the same point.
Fig. 15.

The pyramid is also, often double, that is, two
pyramids are joined base to base, as already noticed.
Fig. 15 is a double four-sided pyramid, forming an
eight-sided figure called a regular octohedron.

Fig. 16.

* Fig. 16 is a solid with twelve equal sides, call-
ed a dodecahedron, and is formed by joining two
six-sided pyramids base to base. Examples of
the first kind are found in the diamond, zircon,
and fluor spar, and of the second in quartz, ame.
thyst, and carbonate of lime.

Fig. 17.

The table, fig. 17, like the prism, has any-

number of sides from three to twelve. This fig-
@ ure is a six-sided table. A great variety of other
modifications will be found to occur.

It is supposed, as remarked above, that to one or the otl-ner
of these predominating forms, all the actual forms under which
erystals occur may be referred. But it requires an experi-
enced eye to detect the traces of these predominating forms in
every instance. Crystals are frequently so changed in their
appearance, in consequence of truncation and bevelment, that
only slight traces of their predominant figures remain.

What is said concerning the modifications of fundamental forms ? How
may the prism be modified? How may the planes of the hexahedron
vary? What regular figure is formed by joining two four.sided pyra-
mids base to base ? What solid is formed by joining two six-sided pyra-
midsin the same manner ? How many sides may the table have ?
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TRUNCATION.

By truncation is meant, that certain edges, or angles of the
crystal are cut off, or replaced by planes. If we take a cube
of wood and cut oﬁ' all its corners, we shall have a cube with
all its solid angles truncated, and replaced by planes.

Now, although it is not probable that nature works in this
manner, first completing and then mutilating her performan.
ces, yetthe appearance of the crystal, and the idea it is wished
to convey, are precisely the eame as though this had actu-
ally been done.

" Some crystals are truncated but slightly, . and only on their
edges or angles, while others are so deeply truncated as to
entirely change their appearance. Sometimes only the an-
gles or sharp edges are taken off; in other instances the half
of a pyramid will be found wanting.

Fig. 18. Fig. 18 represents an octohedron, or double

four.sided pyramid, with all its edges slightly
| truncated, forming narrow planes instead of

A edges. By comparing this fig, with fig. 15, the

difference caused by slight truncation will be ob-
served, the predominating form remaining the same in both
cases. Examples of this kind of truncation occur in native
gold, red oxide of copper, and sulphuret of zinc.

Fig. 19. Fig. 19 represents a crystal of black oxide of -

uranium, which, if perfect, would consist of an
@ octohedron, or double four-sided pyramid. But

both pyramids are so deeply truncated as to form

a table rather than an octohedron. The edges
being also truncated, the whole has but little resemblance to
the predominating form. But still, on careful examination, it
will be obvious from the broad faces refnaining of each pyra-
mid, that the-octohedron is the predominant figure, notwith-
standmg these apparent mutilations.

' BevELMENT.

. Bevelment, like truncation, is applied to the edges and an-
gles of crystals. It is nothing more than a double truncation,
producing on the perfect crystal, two new planes, and three
obtuse angles, instead of one edge or angle. If we take a

What is meant by trunéation ?—How may truncation be illustrated by
a figure of wood ?—What is observed concerning the degrees of trunca-
tion ?—Ezxplain fig. 18.—~What 'minerals present examples of this kind
of truncation 7—Ezxplain the change produced in fig. 19 by truncation—
Explain what is meant by bevelment.
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four.sided prism of wood, and with a knife shave off'the edge,
and a part of the two contiguous lateral planes obliquely, so as
to form two new planes, which meet and form a new edge, we
shall have an example of bevelment.

This change is not so common as that produced by trunca.
tion. It generally affects the edges, sometimes the terminal
Planes, and occasiorfally the corners or solid angles of crystals.

Fig. 20. Fig. 20 represents an octohedron, or
double four-sided pyramid, bevelled on all
its edges and angles ; the three lines show.
ing that two new faces and three new angles
have been formed on the planes of each
pyramid. This modification will become

. more apparent, by comparing fig. 20 with
fig. 15, which is an octohedren with all its edges and angles
entire. Examples, galena, and fluor spar.

Fig. 21.

Sometimes the solid angles, or corners only,
are bevelled, while the edges remain entire.
Fig. 21 represents a crystal of galena, or sul-
phuret of lead, in illustration of such a change.

In these examples it may be observed that the bevelling
process has only affected the angles of the crystals, while the
predominating octohedron forms the chief outline of each fig-
ure. 'The change of figure is therefore not so great as is often
produced by truncation. .

PriviTive ForMs oF CRYsTALs.

By primitive form is meant the nucleus, or basis of the crys-
tal, and which is often concealed within the secondary, or ex-
ternal form. The primitive form may, or may not, be the
same with the external form. In most instances they differ
widely from each other. In the formation, or growth of the
crystal, the primitive form is supposed to be first produced,
and the secondary form to arise from the deposition of parti.
cles on this. - In this manner the secondary form either en.-
tirely conceals the primary, or, as is sometimes the case,
leaves one or more of its faces visible.

How may bevelment be illustrated by art 7—Explain the change pro-
duced in fig. 20, by bevelment—What examples occur of fig. 20 7—
Explain fig. 21—What examples 7—What is meant by primitive form ?—
lathe primitive form the same with the external form 7—Explain how
the primitive form is concealed by the secondary.
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Whatever may be the external form, each primitive is al-
ways found to exist under precisely the same angles, and the
same primitive is found to be the basis of many species of
minerals, differing entirely in composition from each other.
As the primitive forms throughout the mineral kingdom,
amount only te six in number, it is obvious that many crystals,
though differing in all respects from each other, must have
the same primitive. 'Thus the cube is the primitive form of the
crystals of muriate of soda, or common salt, and also_of the
sulphurets of lead and iron. The octohedron is the primitive
of the diamond, fluate of lime, spinelle, and the red oxide of

The following are the primitive forms, viz. the parallelopi-
ped, octohedron, teirahedron, hexahedral prism, dodecahedron
with triangular faces, and dodecahedron with rhombic faces.

Fig. 22. The parallelopiped, fig. 32, includes the cube,
the four.sided prism, the rhomb, or any other
figure having six faces, the two opposite ones
being parallel with each other. When itsangles
are equal in every direction, and the size of its
planes alike, it is the cube. When this figure is
extended so as to make the length greater than

the breadth, it becomes a four-sided prism, and when the an-
gles are oblique, that is, alternately acute and obtuse, itis a
rhomb. ' -

Fig. 23. The octohedron, fig. 23, has eight triangular
faces, four of which meet at points opposite to
each other. This figure is therefore sometimes
described as two four-sided pyramids joined
base to base. Itis subject to various modifica.
tions. Thus thetwo pyramids may be depress.
ed or elongated. The base may be square, or
oblique, or the faces of the pyramids may be scalene, or isos.
celes triangles. Examples, red oxide of copper, native lead.

Fig. 24. .

The regular tetrahedron, fig. 24, is a solid
contained under four similar equilateral triangles,
and is not subject to any variety of form. Ex-
amples, grey sulphuret of copper, sulphuret of
zinc.

1s the same primitive form, the basis of several secondary forms?—
How many primitive forms are there, and what are these forms ?—What
are the forms included under the parallelopiped ?—How is the octohe-,
dron modified 7—Where do examplea occur 7—What is the form of thet
regular tetrahedron, aid what examples occur of this form ?
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Fig. 5.

b The regular hexahedral prism, fig. 25, is a
solid contained under eight planes, It is a six-
sided prism, bounded by a terminal plane at each
end. This figure is variable in the proportions
between the length, or height of the prism, and
-~ the extent, or diameter of the terminal planes.

Fig. 26.

‘ The dodecahedron with rhombic faces, fig. 26,
is a solid contained under twelve rhombic
planes, all similar to each other, and is not sub-

/ Ject to any variety of form. Example, garnet.

Fig. 27.

The dodecahedron with triangular faces, fig.
27, is bounded by twelve triangular planes, and
is sometimes described as two six-sided pyra-
mids joined base to base. It is variable in the
proportions of the height of the pyramids and th
diameter of the base. Ex. quartz. '

MosT coMMoN ForMs OF CRYSTALs.

The pupil in Mineralogy, will find his progress greatly
facilitated, by acquiring, in this place, such a knowledge
of Crystallography as to be able to understand and explain
the following figures. For this purpose let him take any soft
substance, as a piece of pine wood, and with a knife form the
solid figures as he proceeds. In this way he will at once ob-
tain more correct ideas than could be conveyed by the most
labored descriptions.

Fig. 28.

The Regular Tetrahedron. This figure is’
bounded by four oblique planes or facés, and
has four points, or solid angles, and six edges.

Describe the form of the hexahedral prism—How many faces has the
dodecahedron 2—How do'the figures 26 and 27 differ *—What varieties
of fig, 27 occur ?
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Fig. 29.
. The same with the summit. truncated or
-cut off.
Fig. 30.
The same with all the corners, or sohd angles
truncated. .
Fig. 31.
The same-with the edges truncated.
Fig. 32.
"'The same with t.he edges bevelled.

Fig. 33. B .
The Cube hassix equal, square faces, eight
corners, or solid angles, and twelve edges.

Fig. 34.

The Regular Square Table. It has the same
number of solid angles and edges with the

E; Za cube. If the cube be divided in the middle,
two square tables would be formed.
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Fig. 35.
A Regular Quadrangular Prism.- This has the same
number of faces, angles, and corners, with the cube.

If two, or three cubes, be laid one on the other, this
figure would be formed.

Fig.36.  °

The Cube, with the corners truncated.

';@
3

‘The same, more deéply truncated.

S

The same, with the edges truncated.

&
8

Fig. 39.

The same, with the corners and edges truncated.

&

Fig. 40.

The Cube, with the edges bevelled, forming two
' planes and three edges, instead of one edge.

<0

————
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Fig. 41.

tained under eight triangular planes, or faces, six
solid angles, and twelve edges.

Fig. 42.

The Octohedron, with a short prism interposed
between the pyramids,

 Fig. 43,

— truncated.

Fig. 44, _
The Rhomb. This figure dnﬂ‘ers from the

. cube, in having its contiguous faces inclined
to each other under various angles, instead of
being at right angles.

Fig. 45. N

A figure bounded by twenty-four sides. The
gamet sometimes is found under this form.
Fig. 46

The Dodecahedron, with the triangular faces.

The Regular Octohedron. This figure is con.

The Elongated Octohedron, with the summits ’



Fig. 47.

The same, with a short prism isterposed, on
which the two pyramids stand.

Fig. 48.

Here is (1) the Hex-
4. ahedral, or Siz-sided
Prism, terminated by a
6-sided pyramid ; (2) A
Pyramid ; (3) An Irreg-
ular Pyramid, standing
on a short prism; (4)
== . madosr===— the same, but still more
irregular. . Crystals of quartz are found under all these forms.

Fig. 49. -

A Macle, or Hemitrope crystal, formed by the
Jjunction of two halves, one of which is inverted.

Fig. 50.

Two crystals crossing each other. Staurotide
occurs jn this form.

By obtaining, and examining closely, the solids represented
by the above cuts, the student will not only gain a general
knowledge of crystalline forms, but will also understand the
right application of the terms by which they are designated.
Thus, the difference between the Tetrahedron, and the Tetra-
hedral, or Four.sided Prism, is obvious. The Tetrahedron
has four sides only, while the Tetrahedral Prism has four
sides, more or less extended, surrounding its axis, besides its
terminations, which may consist of from one to four, or more
faces at each extremity., This figure is also called the Quad-
rangular Prism. .

4
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The Hezxahedron, or Cube, has six equal faces, while the
Hexahedral, or Siz-sided Prism, has six sides surrounding its
axis, besides its terminations. .

The Octhhedron is bounded by eight faces, while the Octo-
hedral Prism has eight contiguous planes, besides its termi-
nations,

MECHANICAL DIVISION oF CRYSTALs.

We have stated that the primitive forms of crystals are
often oconcealed within their actual, or external forms. This
fact could only have been ascertained by the mechanical di-
vision, or cleavage of the crystals, which consists in the re-

- moval of their external layers, or covering. This operation

is founded on the fact that crystals are made up of thin slices,
or layers, placed one upon the other, and that these are sepa-
rable, and may be removed by mechanical means. These
layers are nicely fitted to each other, though in many crystals
the seams, or natural joints where they meet, are readily dis-
tinguished by the eye. This is particularly the case in ga-
lena, or sulphuret of lead, in fluor spar, in common felspar,
and in the rhombic carbonate of lime. Inother minerals, as
in quartz and some crystals of iron ore, they are not so appa-
rent, though by close examination their direction may be as-
certeined in most minerals. It is between these natural
joints that cleavage is to be attempted. The instruments for
this purpose are various, and depend on the nature of the
mineral to be divided. The sulphuret of lead and zinc, in
which these joints are quite apparent, require only a sharp
knife to be introduced between them, the mineral being held
with the hand on a.table. Oxide of zinc is best cleaved with
pincers, having sharp edges, while many varieties of car-
bonate of lime yield to a slight blow wit® the knife. Some
minerals require to be heated, and in that state to be plunged
into cold water, by which fissures will be produced in the
direction of their natural joints, after which cleavage can be
effected.

The faces produced by cleavage are always smooth and
shining, and are thus easily distinguished from the surfaces
made by fracture, which never present this appearance.

‘What is meant by the mechanical division of crystals 7—What crystals
are mentioned as illustrations of this subject ?—On what part of the crys-
tal is mechanical division to be attempted 7—What instruments are em.
pleyed in the mechanical division of crystals ?—How are the faces pro-
duced by cleavage distinguished from those produced by fracture ?
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We have already stated that in somre instances the primary
and secondary forms are the same. In such cases cleavage
only dimzinishes the size of the crystal, but does not in the
least change its form. Crystals of rhombic carbonate of lime
are an example. Cleavage can only be effected in this, in the
direction parallel to all its plane surfaces, and hence, however
far the process is carried, the shape of the specimen will still
remain a rhomboid as at first. In all cases where the pri.
mary and secondary forms are the same, the same effect only
will be produced by cleavage. In those instances where the
primary and secondary forms are different, an entire change
in the figure of the crystal is often produced by cleavage. %n
some minerals these two forms would seem to have no con.

nection with each other. Thus the secondary form of fluor
spar is most commonly the cube, while its primary is the oc-
tohedron.

In the process of cleavage, the primitive form is known to
be obtained, when it is found that the layers continue to sepa-
rate in directions parallel to all its sides, whatever its figure
may be. It will be obvious that when this is found to be the
case, the figure of the crystal will not be changed, but only
its size reduced by continuing the cléavage. )

Fig. 51. ' . i

To make the nature of mechanical di-
vision more obvious, let fig. 51 repre.
/., sent a crystal of ‘fluer spar. The form
| ! is that of a cube, and cleavage can be
I "N effected only across its cormers. The
//? cube, it will be remembered;, hes six
AU equal sides, and eight solid angles or

N )
) *. /" corners. If, therefore, we cleave off
l\&_.__ __#*! each of these corners, we shall form a
figure having fourteen faces, viz. eight new triangular planes
instead of the corners, and a part of the six original faces of

the cube. Now it is obvious by the figure, that if the process
be continued, and layer after layer be removed from each of
the new faces, making the opposite planes parallel with each

other, that the cube will finally disappear, and that we shall

When does cleavege produce a change of form in the crystal, and
when not 7—In the .process of cleavage, when is the primitive form
known to be obtained 2—Explain fig. 51, and show in what manner clea-
vage is to be effected on a crystal of fluor.
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Fig. 52. obtain a solid having eight plane faces
p instead of eight corners, thus forming the
primitive octohedron which is seen in

the middle of fig. 52. .

This process may readily be illustra-
ted by a piece of cork, or potato¢ anda
sharp knife,

Having obtained the octghedron, it
will be found that the cleavage of the
mineral may still be continued, but that

the form of the crystal will not thereby be changed ; hence this
is the primitive form of fluor spar.

Fig. 53, Suppose now that the cube is
the primitive form, and that the -

octohedron is one of its secondary
modifications. The octohedron
has eight triangular faces, and six
- solid angles, or corners. If, there-
fore, we cleave away or truncate
each of these angles, we shall at
first obtain & figure of fourteen
faces, as in the former instance.
But the new faces will be squares
instead of triangles as before, (see
ﬁg 53,) where the dotted lines show the new faces formed by
cleavage. Now as the octohredron has six ,corners, and the
cube six sides, if we continue the cleavage go as to form par-
allel faces, we shall finally obtain a figure having six equal
sides, and eight solid angles, or a cube.

Fig. Fig. 54 shows that if the truncation
be pursued on each of the six corners
of the octohedron, the cube contaiped
within the outline of that figure will be
formed.

This experiment may be made on
an octohedral crystal of sulphuret of
lead, and a brilliant cube obtained,
whose form will not be changed by fur-
ther cleavage. This, therefore, is the
primitive form of sulphuret of lead. These examples are suf-

‘What is intended by fig. 52 7—Explain whatis said concerning fig. 53—
How many faces and corners has the vctohedron ?—8how how the oc-
tohedron will be converted into the cube by cleavage 7—On what sub.
stance may this experiment be made ?

40
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ficient to give the beginner an idea of the nature of the me.
chanical division, or cleavage of minerals.

We
which

Aneres oF CrysraLs.
have stated that the constancy of the angles under
crystalline bodies appear, is often the surest means of

distinguishing them. )
Notwithstanding the modifications of form which the crys-
tals of many substances present, still it is found that each va-
riety of the same substance afford an invariable quantity in
their angular admeasurements. Thus, if we take a six sided
~ crystal of quartz, and ascertain the quantity of the angle which

one of

the lateral planes makes with its corresponding termi.-

nal plane, we shall have the angle which all other crystals of

quartz

give at the junction of their lateral and terminal planes.

And so if we measure the angle produced by the meeting of
any two opposite faces of a pyramid of quartz, the same angle
will apply to the corresponding part of any other crystal of
the same substance.

Fis;,s‘r" Thus, in the crystal of quartz fig. 55, the angle which

its corresponding lateral plane, that is at a, or a, is
equal to 141° 40, and this angle will be found the
same on the corresponding part of any other crystal of
the same substance, from whatever part of the world it
may come. In the same crystal, the inclination of the
two opposite faces of the pyramid, meeting at o, will
be found under an angle of 75° 22’, and this mutual
inclination will be found the same in any two opposite
terminal planes of any other crystal of quartz.

a p cthe inclination of any face of the pyramid makes with
L)

- Nor does it make any difference in this respect,

whether the sides of the crystal are symmetrically formed, or
whether one side and terminal plane are enlarged at the ex-
Fig. 56. pense of the others, ornot. Thus, in fig. 56, although

4

one of the lateral and terminal planes are extended,
while the others have suffered a corresponding dimi-
@nution, still the angles at 4, and a, as well as that at
0, have the same quantities as those on the similar
parts of fig. 55.
This system of order and regularity, in respect to
angular admeasurements, prevails in all perfectly
erystallized bodies of every kind.

[ For questions, vide page 38.]
4*
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GONIOMETER.

The goniometer, or angle measurer, is an instrument by
which the angles of crystals are determined. 'The instrument
here figured is called the common goniometer, In order to dis-
tinguish it from the reflective goniometer, an instrument not o
easily employed, though more accurate in skllful hands.

Fig. 57.

The common goniometer consists of a brass semicircle, M,
N, graduated into 180 degrees. B, and D, are two steel arms
connected by a thumb screw so that they can be screwed
tighter together when occasion requires, This screw enters
a small steel nut on the under side of the bar, connecting the
two ends of the semicircle, and is the pivot on which the arms
turn. Ineach armthere is an oblong aperture through which
the pivot passes, so that they may be drawn back, the effect
of which is to move the centre of motion nearer the pointed

What is.said concerning the invariable quantity which the angles of
crystals present 7—Explain fig. 55, and point out which angles are re-
ferred to in the text—When one face of a crystal is larger than another,
does this make any difference with respect to the angles ?—Compare fig.
ures 55 and 56, gnd show the correspondence of their angular quantities,

What is the goniometer ?—Of what does this instrument consist ?
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ends of the arms.  C, is a short pin passing through an aper-
ture in the under arm so as to keep it in its place.

The most convenient mode of using this instrument is to
take off the arms, and for a small crystal, to draw them back
on the pivot, so as to bring the centre of motion near the
pointed end, -and for large ones, let them remain as they now
are. Then tighten the thumb screw, so that the arms need
not move and loose the true angle. Having applied them care-
fully to the crystal, put the under arm in its place, as shown in
the figure, and the right side of the other arm will cut the de-
gree on the graduated scale,

DousLe REFRACTION.

It is well known that when a ray of light passes obliquely
from one medium to another of a different density, it is re-
fracted, or bent out of its orijihal direction. KExperiment
shows that when the ray passes from a rarer, into a denser
medium, it is always refracted fowards a perpendicular line
passing through tlgat medium, and also that when it passes
from a denser into a rarer medium, it is refracted in a contra-
ry direction, or from such a perpendicular. The air, water,
glass, or any other transparent substance employed for such
experiments, is called a medium. Agreeably to thislaw, when
light passes obliquely from the sun into water, the rays are re.
fracted towards a perpendicular line, raised from the point
where the ray meets the medium.

Fig. 58. Thus, let the medium, b, fig. 58, be glass,
el /a and the medium, ¢, be water. Then the
b Y . _raya, as it falls from the air upon the

Z=—=—— medium b, will be refracted towards the
=——— perpendicularline ¢, d; but when it reach-

tive power is less than that of glass, it is
g d not bent towards the perpendicular as be-
fore, but is thrown from it, and approaches the original direc-
tion of the ray a, g, as it passed through the air. -
This explains the reason why objects are multiplied when
seen through the inclined contiguous surfaces of any trans.
parent medium. The light coming from the object being re-
fracted by the oblique surface, passes to the eye in a different

Explain the method of using this instrument—What is meant by re-
fraction 7—When a ray of light passes from a rarer into a denser medi-
um, how is it refracied 7—What is a medium }~—Which way is & ray of
light refracted when it passes into water ?—Explain fig. 58, and show
how the ray is affected in its passage through water and glass.
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direction from that of the real object, and hence as many ima-
ges are seen as there are oblique planes.

Fig. 59. This optical law may be well illustrated by any

- perfectly formed crystal of quartz, fig. 69. The
black point seen through the upper lateral plane,
appears in the direction in which it really is, be-
cause there, the two opposite faces, being parallel,
the light is not refracted. But though there is re-
ally but one point, or object, there seems to the
eye to be four, because the obliquity of the other

surfaces bend the rays of light, so as to make the images of the
object come to the eye from different directions. The same
effect is produced by glassor other transparent substances
cut into the same form.

In all these cases, whether the object is seen double, or
treble, the phenomena are th&e of simple, or single refraction,
because the direction of the rays of light are changed only by
the direction in which they happen to strike the transparent
surfaces. .

In the phenomena of double refraction, the effect depends
on an entirely different cause from that here explained, since
the image of a single object is doubled when seen through two
parallel surfaces.

The phenomenon of double refraction was first discovered
by means of a transparent piece of rhombic carbonate of lime,
called Iceland spar. :

To observe it, a transparent crystal with polished surfaces
must be selected. If the surfaces are not naturally smooth,
- they may readily be made so by rubbing on a plane whetstone,
and afterwards polishing on a razor strap with a little whiting.
Having prepased the crystal, draw. a line with ink on paper,
and look at it through any of its parallel faces. If the crystal
be turned so that its longer diagonal, or acute angles, corres.

Fig. 60, pond with the line, the greatest refraction
will be produced, and the two images will
be most distant from each other. Fig. 60
represents a rhombic crystal placed over a
?lack line, in the direction to show this ef.
ect.

Explain fig. 59, and show the reason why four images are seen, when
there is only one object—Does fig. 59 illustrate single or double refrac-
tion 7—What is the difference between single and double refraction 1—
By what means was double refraction discovered 7—How may this phe-
nomenon be observed 7—In what position of the crystal doesthe greatest
refraction take place ? . :
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¥g. 6L If now the crystal be gradually turned, or

made to revolve, either to the right or left,

the refracted lines will be seen gradually to

approach each other, as represented by fig.

'16; and if the revolution be continued until

) the shorter diagonal, or obtuse angles of the

Fig. 62. crystal correspond with the line, the double

‘refraction will entirely disappear, and only one

image will be seen, as in fig. 62. If a second

crystal of spar be laid on the first, so that their

positions shall correspond with the greatest de-

e of refraction, the effect will be increased,

or doubled, if the crystals are of the same thick-

ness. And if now the upper crystal be made

to revolve on the lower one, so as to bring the

obtuse angles of the first to coincide with the acute angles of

the other, three lines will be observed instead of two, as be-

fore. If the revolution be continued so as completely to re-

verse the angles, and the oblique planes of the two crystals,

the doubly refractive effect will cease entirely, and only a sin-

gle image will be seen. The property of double refraction

is possessed by a considerable number of substances. These

are chiefly native, and artificial crystals. In some of these,

this property cannot be observed, without much practical skill,

and in others the crystals require to be cut and polished in a
peculiar manner before it can be observed.

In respect to the cause of double refraction, it is perhaps
only necessary tosay here, that it has excited the attention of
philosophers ever since its discovery, and that it still remains
donbtful.

Corours oF MINERALs.

This property is exceedingly various, and though one of the
most obvious and striking among the external characters of
minerals, is not always the most sure means of distinction.
In some minerals the colour is accidental, and depends upon
the presence of certain metallic oxides. Thus guariz may be
yellow, brown, red, purple, white, or colourless, and transpa-
rent, depending on the presence or absence of certain metallic

In what position is the refraction least 7-—What is the effect, when a
second crystal is laid on the first —What position of the two crystals *
produces three lines 7—Do other substances besides Iceland spar occa-
gion the same phenomena 7—What is said concerning the cause of double
refraction ?—How far is colour to be depended on as a means of distin-
guishing minerals ? -~ ’
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oxides. The diamond also is found either yellowish, blue,
rose red, nearly black, or perfectly transparent and without a
tinge of colour. In these and many other instances, no reli-
ance, as a means of distinction, can be placed on colour alone.
This uncertainty, however, applies chiefly to the earthy and
alkaline minerals, there being others in which the colour, aris-

ing from some essential part-of the composition is invariable, _

and therefore a sure characteristic. This is especially the
case with all the native metals, and with most of the metallic
ores. Thus the ores of lead, arsenic, mercury, and many
others, may be distinguished merely by their colours.

Mineralogists have assumed eight colours as primary, or
fundamental, and then described the shades arising from these.
But in addition to colour merely, there is an important distinc-
tion, arising from the kind of surface from which the colour is
reflected. The shade of colour arising from a metallic sur-
face, differs materially from the same shade when reflected
from any other substance. Hence colours have been divided
into metallic, and non-metallic.

 Metallic colours. ‘These are copper-red, the colour of metal-
lic copper. Bronze yellow, a little darker than brass. Brass
yellow, the colour of brass. Gold yellow, the colour of pure
gold.  Silver white, the colour of pure silver. Tin white, the
colour of pure tin. Lead grey, the colour of newly cut lead.
Steel grey, the colour of broken steel. Iron black, the colour
of black oxide of iron. . .

Non-metallic colours. 'The eight primary, or fundamental
non-metallic colours are, white, grey, black, blue, green, yellow,
red, and brown. ,

The shades of each of these colours are described by some
mineralogists with great minuteness, as snow white, greenish
white, milk white, velvet black, bluish black, &c. but this ap-
pears to be hardly necessary in an epitome like the present.

Play of colours. A few minerals present curious and inte.

resting phenomena with respect to the colour of the light which:

they reflect. These peculiarities seem to arise from different
causes, probably depending on the structure of the mineral.
The great beauty and value of the precious opal, arises from
this peculiarity. As its position is varied with respect to the
light, it transmits from its interior, most of the colours of the

Under what circumstances is colour to be depended on ?—In what -

minerals are the colours invariable and characteristic 7—How do mine.
ralogists divide colours 7—What are the metallic colours ?—What are
the non-metallic colours ?—What is observed concerning the play of
colours ? N
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rainbow, either in succession, or sometimes several at the game
instant. Dr. Brewster, afier numerous experiments, con.
cludes, that this play of light from the opal is caused by its
fissile structure, and not by accidental fractures, as others had

posed. .
s“gi‘he labradorite or opalescent felspar also presents a remark.
able play of colours, especially when cut into a convex elipti-
cal shape, and polished. The colours appear to come from
immediately under the surface, and not from the interior of
the stone as in the opal.

Iridescence. This property differs entirely from those de-
scribed above. It is sometimes evidently caused by acciden.
tal fissures in the interior of the stone, and consists in the re.
flection of prismatic rays from within its surface. Two
smooth pieces of glass, pressed together with the fingers, will
produce similar phenomena. Rock crystal, or pieces of frac-
tured glass, sometimes display these colours in great beauty.

Tarnish. Thisis a change of colour merely on the sur-
face of the mineral, arising from the different degrees of
oxidation it has undergone, and in consequence. of which vari-
ous tints, as green, blue, yellow, &c. are reflected. Such ef-
fects are chiefly confined to the metallic ores, and such sub.

- stances as contain a portion of metal in their composition, or
investing their surfaces. Specular oxide of iron, anthracite
coal, and copper pyrites, often present fine examples of irised
surfaces.

LusTtrE.

The lustre of a mineral depends on the quantity of light
which is reflected from its surface. Thisis often an important
character in distinguishing specimens, because it is uniform in
the same species, and not, like colour, liable to variations.

The kinds of lustre are the metallic, adamantine, resinous,
vitreous, and pearly.

The metallic lustre is exemplified in the peculiar appearance’

of all the metals and many of their ores, when compared with
other bodies. T

_The adamantine lustre is not easily described, but is readily

 distinguished in the diamond, corundum, and carbonate of lead.

What is the most probable cause of the play of colours in the opal 7—
Vhat is the cause of iridescence 7—How is this illustrated with two
Pieces of glass 7—What is meant by tarnish 7—What minerals are liable
to this change ?—On what does the lustre of a mineral depend 7—What

lal' e the kinds of lustre mentioned 7—What minerals show the adamantine
ustre ?

——
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The resinous lustre is that of broken resin. Examples of
this lustre occur in pitchstone, and vesuvian.

The vitreous lustre is that of fractured glass. Quartz, topaz,
and beryl, are examples.

The pearlylustre is that exhibited by the mother of pearl.
Some minerals show this lustre only when they reflect the light
in a certain direction.

Harp~ess.

This is a character of considerable importance, since it is
generally uniform in the same variety. _ It is that property by
which substances resist impressions and is ascertained by
comparing one' mineral with another. Minerals are com.
pared ,in this respect by scratching one with another, or by
making a few, well known species, the standards of compari-
son. Quartz is one of these standards. Thus if any mineral

“is found to scratch quartz, it is considered as being harder

than that substance, as topaz, sapphire, &c. Glass has also
been made a standard for the same purpose. All the varieties
of quartz scratch glass, while all the carbonaceous minerals
are softer than glass, and may be generally scratched by the
point of a knife. This is often a highly convenient mode of
distinguishing the silicious, from the limestone species.
Minerals of a lower degree of hardness than such as yield to
the knife, are such as yield to the nail. For this purpose the
thumb nail is used. Gypsum, talc, and the clays are exam-
ples.
Evrrcrrrcrry.

Some minerals become electric by friction, others by pres-
sure, and others by heat. p

There are two kinds of electricity, called positive and neg-
ative by some, and by others vitreous and resinous. When
.two substances, possessing the same kind of electricity, are
brought together, they mutually repel each other. .If one is
positive and the other negative, they attract each other.

Quartz, mica, sapphire, barytes, and many other minerals,
acquire electricity when rubbed with the dry hand, or with a

What is the appearance of the resinous lustre 7—What is the best
example of the vitreous lustre 7—What is the pearly lustre 7—What is
hardness 7—How is the hardness of minerals ascertained ?7—What sub.
stances are taken as the standards of hardness 7—How is it ascertained
that one mineral is harder than another 2—What are the two kinds of
electricity called 7—When do two electrical substances repel each
other 2—When do they attract each other 7—By what different processes
do minerals become electric ?
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piece of silk, woollen cloth, or fur. These are said to be-
come electric by friction. Those which become electric by
heat are called pyro-electric. These are chiefly crystals, and
1t 1s a curious circumstance that they acquire positive electri-
city at one end, and negative at the other. Such crystals-
often terminate in a different number of - faces at each extrem.
ity, and -it is remarkable that the end having the greatest
number of faces is always positive. Perfect crystals of tour.
maline, or schorl, display this property in the most striking
manner. »
Fig. 63. . . The electricity of minerals is shown
=, by a little instrument called an electrome-

| ter, fig. 63. 1t consists of a glass stem,
a, which isfixed Th a small wooden base,
b, and to the upper end, c, there is sus-
pended a small piece of gilt paper by a
silk thread. To try the electricity of a
crystal of tourmaline, hold the mineral in
§ a pair of forceps with a glass handle, for
a minute, over a lamp to heat it, and then
present it towards the gilt paper. The
paper will be attracted and move forward
to meet the crystal; then on presenting
the other end of the crystal, the paper
will be repelled, and retire from it, show.
ing that one end is,positive and the other
negative. The forceps with the glass handle are necessary in
these experiments, because the hand would conduct away the
electricity if it touched the mineral, whereas the glass is a
non-conductor of the electrical fluid. ’ )

Quartz, and other minerals which become electric by fric.
tion, must be rubbed on & piece of fur, or other soft non-con.
ducting substance, and then presented to the gilt paper.

In most instances, polished stones acquire positive electncxtgr
by friction, while if the same stones have their polish destroyed,
theyacquire negative electricity, by the same treatment. - Th.e
diamond, however, is an exception to thjs, being always posi.
tive, whether rough or smooth, .

What is said of the different electricities acquired by the extremities
some crystals ?—Describe the electrometer, fig. 63, and the mode of
using it—Why is it necessary to use forceps with glass handles in these
experiments 2—Which electricity dg polished stones acquire by friction ?
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PHOSPHORESCENCE. .

A body is said to phosphoresce when it gives light without
heat, or when it shines by being heated below redness,

This property is not constant, even in the same species.
Thus some varieties of fluate of lime become beautifully phos-
phorescent, when thrown on an'iron shovel heated below red.
ness, while other varieties, when treated in the same manner,
yield no perceptible light.

Some minerals exhibit this property when scratched, or rub-
bed against each other, and a few, even when brushed with a
feather. Two pieces of quartz, when struck against each
other in the dark, will emit a faint flash of light. And that
variety of carbonate of lime called dolomite, when scratched
with the point of a knife, in the dark, emits a streak of light.
Blende,-or sulphuret of zinc, exhibits the same property. The
best way to show the ‘phosphorescence of fluor, colophonite,
argentine, and other minerals requiring heat, is to make a
shovel red hot, and having immediately carried it into the dark,
sprinkle on the mineral in the state of coarse powder. As the
iron cools and turns black, the phosphorescent light will be
seen. .

. SprcrFic GRAvVITY. ,

The specific gravity of a body is its weight when compared
with the weight of a quantity of water equal to its own bulk.
Thus when we say timat gold has a specific gravity of 19, we
mean that gold is 19 times as heavy as a quantity of water
equal to itsown bulk. When a mineral is suspended in water
and waighed, it is lighter than when weighed in air, by the
weight of a quantity of water equal to the bulk of the mineral
so suspended. The reason of this is obvious, for if the sub-
stance was not, bulk for bulk, heavier than water, it would
not sink in it, but if it sinks, its weight must be diminished b;
exactly that of the quantity of water it displaces. :

To find the specific gravity of a substance, therefore, it must
first be weighed in air, or in the ordinary manner, and then
weighed in water, when its specific gravity may be found « &y
dividing its weight in air by its loss in water.”

When is a body said to phosphoresce 7—By what means are mine-
rals made to exhibit this property 7—What is the method of showing this
property in minerals requiring heat 7—What is the specific gravity of a
‘body 7—Why is the specific gravity of gold said to be 19 7—Why does
a mineral weigh less in water than in air 7—What is the rule for finding
the specific gravity of a body ?
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‘Fig. 64. " First weighthe body in a deli-
-cate pair of scales, and note
down its weight in grains, Then
¥  with a hair, or fine thread, sus.
pend it from the bottom of the
scale-dish in a vessel of water,
ag represented by fig. 64. As
it weighs less in water, weights
P must be added t6 the side of the
O scales where the body is sus-

. pended, until they exactly bal-
ance as at first. Next note down the number of grains so
added, and they will show the difference between the weight
of the body in air and in water. Now it is plain that the
greater the specific gravity of the body is, the less compari.
tively will be this difference, because each bedy displaces only
its own bulk of water, and some bodies of the same size, aré
many times more heavy than others. Thus a square inch of
platina will weigh 22 ounces, while the same bulk of silver
will weigh only 11 ounces. But the two pieces of metal when
weighed in water will loose exactly the same number of grains,
because they each displace a square inch of water, though in
comparison to their weights, the platina only loses just half
as much as the silver, beeause it weighs twice as much. This
is the principle on which the rule is founded, for the greater
the loss is, the less in proportion will be the specific gravity,
and so the contrary.

Having noted down the weight of the mineral in air, and its
loss in water, divide the number of grains representing the
first, by that representing the last, and the answer will give
the specific gravity. Thus suppose 22 ounces of platina to
lose 1.ounce, 11 ounces of silver to lose 1 ounce, then 22
being divided by 1, gives 22, and 11 being divided by 1, gives
11. The specific gravity of platina iy therefore 22, while
that of silver is 11. .'

CaeEMICAL CHARACTERS.

We have now enumerated the principal characters of mine-
rals which can be ascertained without chemical re-agents.
These are called their external, or physical characters.

Describe the method of taking the specific gravity of a body by the
scales, fig. 64—Why does a square inch of platina lose a less propor-
tion of its weight in the water than the silver 7—What are the external
er physical characters of minerals ? hd
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There is still another class of characters which are employed
in distinguishing minerals. These are called ckemical char-
acters, because heat and acids are the agents by which they
are detected. These characters are developed by means of
the mouth blow pipe, and a few simple experiments made by
means of two or three acids.

The blow pipe is a very simple instrument, but in skilful
hands is of great power, and to the mineralogist is indispensa.-
ble, as well as highly convenient.

It most commonly consists of a slightly conical, or tapering
tube of brass, 10 or 12 inches long, curved towards the small
end, and terminating in a fine orifice. A more convenient
form, however, is that represented by fig. 65. This con.

Fig. 65. - sists of three pieces, as
shown by the figure, which
are made to fit each other
accurately by grinding.
] dFor the convenience of

transportation, the smaller long piece, when the instrument is
taken apart, fits into the larger, and into this, the tip is put as
a stopper. Thus the instrument assumes a very small com-
pass, and may be carried in the pocket. )

This instrument is used by taking the large end into the
mouth, placing the small end in the flame of a lamp, and
gently blowing, so as to direct the flame on the mineral,
which is laid on a charcoal support.

To keep up a constant stream of air, is the chief difficulty
which the beginner will experience in the use of this instru-
ment. To do this, the inspiration must be made through the
nostrils, while the cheeks are employed as bellows. This
art is however soon learned by practice. A small pair of
forceps are used to hold the charcoal, on which the fragment
of ore is laid. When a very intense heat is required, and the
fragment is so light as to be in danger of being blown away by
the air, it may be confined by making a small cavity in the

,charcoal, into which the substance is put, and partly covered
by anothier piece of charcoal.

By means of this simple instrument, the most violent heat
of a furnace may be produced, while the experimenter has

What others, besides physical characters, are employed in distinguish-
ing minerals 7—By what means are the chemical characters of minerals
developed ?-—Describe the blow pipe represented by fig. 65—What is the
method of using this blow pipe ?—What are the advantages of the blaw
pipe in making experiments on minerals ?
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the advantage of constantly seeing how his specimen is af-
fected by the heat ; when it is melted ; what odour arises from
it, &c. In refractory minerals, the fragment should not ex-
ceed the size of a grain, or even half a grain of wheat.

In respect to the intensity of the heat, there is a considera-
ble difference, depending on the kind of fuel employed for
this little furnace, The flame from a tallow candle is better
than that from oil, and wax makes a stronger heat than tallow.

In making experiments with the blow pipe on the metallic
ores, flures are used, and it is often the case that the best test
of the presence of certain metals, or metallic oxides, is the
colour imparted to the flux. One of the most common and
convenient fluxes for the purpose, is glass of borax, or com-
mon borax, deprived of its water of crystallization by heat.
‘This will not spread on the charcoal, nor sink into it, but when
melted always takes the form of a globule. The mineral and
the borax should be in the state of powder, and made into the
form of a little ball with a drop of water. This being laid on
the charcoal, the heat should be gradually applied until the
borax is melted, when it may be raised to the utmost.

Action of the acids. The acids are employed in practical
mineralogy, merely as tests, to distingnish certain minerals

from each other. Thus carbonate of lime may generally be
distinguished by its effervescence, as we have already seen.
Certain minerals form a jelly with acids, and are thus known
from others which they most resemble, and which have not
this particular property.

In making experiments with the acids, one of the most con-
venient vessels is a watch crystal, in whieh a little of the acid
being placed, the mineral is dropped in, in the state of powder,
from the point of a knife. Some minerals, on which the acid
will produce little or no observable effect in the mass, will
effervesce smartly in the state of powder. The acids em-
ployed are the sulphuric, nitric, and muriatie.

CueMIcAL MINERALOGY.
In systematic books on mineralogy, the miperals are ar-

‘What should be the size of the fragment experimented on ?—Poes it
make any difference what kind of fuel is employed for the blow pipe 2+
‘What is said of the use of fluxes 7~~What is the most common and con-
venient flux 7—How is this flux to be used 7—For what purpose are the
acide employed in mineralogy ?—What is said to be one of the most
conveniept vessels in making expbriments on the minerals with the
acids ? g -
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. d according to their chemical composition, and not ac-
.cording to their colours, or external forms. When the crys-
talline form is precisely the same, it will be obvious, from what
has already been stated, that the mineral belongs to the same
individual species. But two minerals may have nearly the
same form, and still differ entirely in their compositions.
Thus one variety of carbonate of lime, and one of carbonate
of iron, so nearly resemble each other in their crystalline
orms, that the eye can distinguish no difference, and it is only
by the use of the goniometer that any variation in the quanti-
ties of their angles can be determined. - ‘

Now although the crystals resemble each other so nearly
in external appearance, it is apparent that they cannot with
any propriety be classed together, because they differ so es-
sentially in their qualities.

On the confrary, some minerals, although composed of
nearly the same ingredients, differ entirely in external form,
colour, fracture, and Justre. Thus quartz is sometimes colour-
less and transparent, and in the form of a perfectly symmet.
rical solid, and sometimes it is red, yellow, purple, or brown,
the form continuing the same. Other specimens of quartz
are amorphous, that is, without any regular form, and these
present a great variety of colours, fracture, lustre, and texture.
Still all these varieties are essentially composed of the same
constituent, stlez, the only difference being, that one variety
contains a small portion of the oxide of some metal, on which
its eolour depends, which the other wants.

The place of every mineral in the arrangement being de-
termined by its essential qualities, it is obvious that a resem-
blance of colour or form, constitutes a difference which may
be only accidental, and that the only sure method of arrange.
ment must depend on the composition of each individual
species. Thus when we find, on chemical analysis, that a
number of minerals are composed almost entirely of quartz,
or silex, though they differ in colour, form, transparency, and
other external characters, still in the most essential property,
that is, composition, they closely resemble each other, and
therefore ought to be arranged together. For the same rea-
son, all the varieties of carbonate of lime, though they differ

How are minerals arranged in systematic books 7—Does the near re-
semblance of crystalline forms, indicate a similarity of composition 7—
Do minerals of the same essentia} composition often differ much from
each other in fracture, form, and colour 7-—W by is the chemical meth-
od of arrangement the only sure one ?
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from each other in almost every external respect, siill agree
in the essential property of composition, -and therefore are
arranged accordingly.

The composition of minerals is determined by chemical
analysis, which consists in separating each ingredient, or ele.
ment, of which the substance is composed, from the others,
so that each may be tested, and weighed, or otherwise ex.
amined by itself. These processes, where the mineral is
composed of many elementary substances, are long and dif-
ficult, requiring great skill and much practical knowledge of
chemlstry

The principal substances of which minerals are composed,
besides the metals, are what were formerly known under the
general name of the earths. These substances are now some
of them considered metallic oxides, or metals forming earths,
when united to oxygen, in which state they naturally exist.
They are lime, barytes, strontites, magnes:a, silex, alamine,
ittria, glucma, zirconia, and thorina.

Of these it is not certain that any are composed of a metal
and oxygen, except the four first named, though by analogy,
the metallic nature of the others is inferred.

Besides these earths, mineral substances contain three
alkalies, called potash, soda, and lithia. The basis of potash
is a metal of a silver white colour, and so light as to swim on
water. It is called potassium. The basis of soda is also a
metal similar in its appearance and properties to potassium.
It is called sodium. When potassium is exposed to the air, it
absorbs oxygen from the atmosphere, or burns, and is thereby
converted into the well known substance, potash. By a simi-
lar process, sodium is converted into soda. These circum-

. stances are a sufficient proof that the bases of potash and

soda are metals. ‘The basis of the other alkali, lithia, is also
of a metallic nature, and is called lithtum. The metallic bases
of the earths and alkalies are called metalloids, to distinguish
them from the other, or more perfect metals. .

Some of the earths above enumerated form the principal
parts of a great number of minerals, while others have only

How is the composition of minerals determined ?—In what does analysis
consist 7—1Is the analysis of minerals, a sinple, or a laborious and com-
plicated process 1—What are the principal substances of which minerals
are composed, besides the metals 7—What are the names of the earths ?
Which of these are metallic oxides 7—What three alkalies are found in
minerals 7—What is the métallic base of potash called >—What is the
metallic base of soda called ?—By what geneml term are the metallic
bases of these substances known?
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been found in a few rare specimens. The most common and
abundant earths are lime and silex, These form the chief bulk
of the mountains in all parts of the world. Alumine, which is
the base of clay, is also very abundant. On the contrary,
zirconia has only been found in two precious stones, zircon,
and hyacinth ; and glucina, ittria, and thorina, have each been
detected but in a few instances, and only in minute quantities.

The number of metals known, besides the metalloids, are
29. Their names are as follows:—platinum, gold, silver,
palladium, rhodium, iridium, osmium, mercury, nickel, colum.
bium, tungsten, chromium, molybdenum, arsenic, tellurium,
selenium, cerium, titanium, uranium, cobalt, bismuth, antimony,
lead, copper, cadmium, tin, zinc, iron, manganese. The
metals are all simple, or elementary bodies, that is, they can-
not be decomposed or separated into more simple elements,
or parts. -

Including the metalloids, there are forty metals in the whole,
all elementary bodies, found in the earth. Besides these,
chemists’ enumerate -ten or eleven other simple substances.
These are the gases, oxygen, chlorine, hydrogen, and nitro.
gen, and the solids, iodine, sulphur, phosphorus, carbon, and
borax, which is the basis of borax, and &romine, whiéh is a
substance newly discovered in sea water, resembling iodine in
its properties.

The whole number of simple, or individual substances, there-
fore, which compose all that variety of rocks, stones, metals,
and earths, found under the surface of the globe, as well as all
the trees and vegetables which grow on it, and all the men
and animals which inhabit it, including all kinds of fish and
shells that live in the sea, amount to only fifty, or fifty-one.
This is a striking illustration of the wisdom, and power of the*
Creator ; for who beside Him *who brought all things out of
nothing,” could have made such an endless variety of forms,
colours, and modes of existence, out of such simple means.

Many of these substances are common to the three kingdoms
of nature, the animal, the vegetable, and the mineral. Thus ox.
ygen, nitrogen, hydrogen, phosphorus, sulphur, and carbon, are

Which are the most common and abundant earths ?—What is said of
the other earths 7—What number of metals are known, exclusive of
the metalloids 2—Are the metals simple, or compound bodies 7—Includ.
ing the metalloids, what is the number of metals 2—What other ele.
mentary bodies are there, besides the metals 7—What is the whole
number of simple substances of which the ctust of the earth is composed,
including all the objects existing thereon 7—What elements are found in
the three kingdoms of nature ?

.

-
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found combined with other substances, in animals, vegetables,
and minerals. All the other simple substances, with the ex.
ception of chlorine, may be considered as peculiar to the
earth and sea, though iron and perhaps one or two of the other
metals, are formed in minute quantities, in animal and vegeta.
ble bodies.  Chlorine is an artificial gas, obtained by mixing
together common salt, black oxide of manganese, and sul-
phuric acid, and never has been discdvered as a natural sub-
stance. Ozygen and hydrogen exist in a state of combination
in vast abundance, since they are the elements which form
water. Vitrogen also exists in abundance, since it forms four
fiths of the atmosphere which we breathe, the other fifth
being oxygen. Nitrogen also forms a considerable proportion
of all animal substances, and is found in nitre, or nitrate of
potash, and in certain vegetables. Phosphorus composes a
part of certain minerals called phosphates, as phosphate of
lime, and phosphate of iron. Sulphur is a constituent in &
great proportion of mineral compounds. These are called
sulphurets. About one half of the metals are found combined
with sulphur, forming the sulphurets, of silver, of lead, or
iron, &c. Sulphur is also found in large quantities in the vi-
cinity of volcanoes, being sublimed or brought up by the heat
from the interior of the earth, probably by the decomposition
of the metallic sulphurets. .

Carbon is found in abundance in the earth, being the chief
element in the composition of coal. It is also found combined
with iron, forming a carburet of that metal, The diamond is
composed entirely of carbon. Iodine is contained in sea
water, and in the waters of several springs. Boron is the basis
of boracic acid, which is a part of the composition of the well
known substance called boraz.

All the metals, except platina and gold, are found mineral-
ized, orin the state of ores, Many of them are also found in
the native or metallic state. 'This is the case with silver, bis-
muth, copper, antimony, arsenic, tron, nickel, palladium, and
quicksilver. All these metals, with perhaps the exception of -
bismuth, are however much more frequently found in the state
of ores, than in their native, or metallic state.

Is chlorine a natural, or an artificial gas ?—In what natural substance
does oxygen and hydrogen exist in abundance 7—What is the composi.
tion of the atmosphere —Where is phosphorus found ?—Where is sul-
phur found ?—What mineral substance is composed chiefly of carbon ?-—
What ie the diamond composed of —Where is iodine found 2—What is
}hedbnis of boracic acid 7—Which of the metals are never found mjneral-
ized ? ’
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Gold and platina, though never found mineralized, or in the
state of ores, seldom occur perfectly pure. Gold existsin its
native state, alloyed, or mixed with silver, copper, iron, and
several other metals. And platina always contains the metals
osmium, iridium, iron, and often several others.

Some of the metals are mineralized by only one or two
substances, while others are found combined with several.
Thus mercury is chiefly mineralized by sulphur, and is never
found in combination with oxygen, carbon, or any of the min.
eral acids, except the muriatic. Its ores are therefore few in
number, and rarely found. Iron, on the contrary, is capable
of very numerous combinations, being mineralized by oxygen,
sulphur, carbon, phosphorus, carbonic acid, and many other
substances. Its ores are consequently very numerous and .
exist in nearly every section of country.

Copper and lead are also widely disseminated, and are each
found in combination with a variety of mineralizing substances.

We come now to the classification and description of Mine.
rals, the object of which is, to distinguish.them from each
other.” At the head of each class the elements, or ingredients
which chiefly compose the species, are enumerated. The
particular composition of each species, when important, is
given with the description. ‘ g

CLASS L
ACIDIFEROUS EARTHY MINERALS.

Under this head are included such minerals as consist of
an earth combined with an acid; some of them contain small
portions of metal, as iron, manganese, and perhaps chrome,&c.

LIME. '

This earth has never been found pure except in small quan-
tities. For the most part it is found combined with carbonic
acid, forming carbonate of lime; it also occurs combined with
sulphuric acid, forming sulphate of lime, or gypsum; with
phosphoric acid, forming phosphate of lime ; and with several
other substances. e )

Pure lime is white, hot to the taste, corrosive to the touch,
and capable, when water is throwh on it by degrees, of con-
solidating it, and extricating a degree of heat which sets wood
on fire ; it destroys animal and vegetable substances, and it
turns vegetable blues to green. ’

Are gold and platina found perfectly pure 7—By what substances is
Mmercury mineralized 7—By what substances is iron mineralized 7—Is
lime ever found in its pure state ?—With what other substances is lime
principally found combined ?
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The compounds of lime are so abundant in nature, that ge-
ologists have estimated one fourth of the crust of the globe to
be formed of them.

Species 1. CARBONATE OF LIME.

This species includes & great variety of -calcareous mine.
tals, many of which differ widely from each other in their ex-
ternal characters. Some varieties occur in the form of crys.
tals, of which there is an immense number of secondary mo-
difications ; some varieties are compact, some are pulverulent,
some are granular.. The colours which the varieties of this
species assume, are so various, as to include nearly the whole
catalogue ; the prevailing colour, however, is white, or greyish
white. ' ’

Chemieal characters. Infusible, but becomes caustic or
quicklime before the blowpipe ; effervesces with acids:

Composition. Lime 57 ; carbonic acid 48.—Klaproth.

Variety 1. CALCAREOUS SPAR.

External characters. Colours, various, generally white,
yellowish or grey, often red, &c. occurs crystallized; forms
extremely numerous, amounting to upwards of 500 secondary
varieties, all originating from an obtuse rhomboid, the alter- .
nate angles of which are 105° 5, and 74° 55'; fragments
rhomboidal ; lustre, more or less shining, often pearly ; frac-
ture uneven, but difficult to be. obtained on account of the
ease with which it separates at the natural joints; cleavage
in direction of the natural joints, very easy and perfect, dis-
playing smooth polished faces, transparent or translucent ;
the transparent, particularly that from Iceland, doubly refrac-
tive ; often occurs in hemitrope, or macled crystals ; yields
to the knife : sp. gr. 2.72: ‘ )

Only a few of the most common forms can be illustrated
by figures.

Fig. 66. Fig. 67. Fig. 68. Fig. 69. Fig. 70.

-
What are the chemical characters of carbonate of lime 7—What are

the colours of carbonate of lime 7~—What is the primitive form of car-
bonate of lime ?
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- Fig. 66. 'The primitive rhombodial prism.

Fig. 67. 'The acute rhomboid.

Fig. 68. A six-sided prism.

Fig. 69. A hexahedral prism with pentagonal sides, and
terminated by pentagonal faces.

Fig. 70. A dodecahedron, composed of two six-sided pyr-
amids joined base to base ; each face being a scalene triangle.
This variety at first view appears as two triangular pyramids,
but on closer inspection, each of the three larger sides will be
found to contain two scalene triangular faces, These crystals
are commonly grouped, so that only one of the pyramids ap-
pear distinct. Itis a common variety and bears the name of
hog-tooth spar.

Fig. 7L

Fig. 71. The double six.sided pyramid, with the
summits truncated, and an outline of the primitive
form in the-centre. ' :

Fig. .

Fig. 72. The same with truncated summits and
solid angles. ' ‘

Its localities are exceedingly numerous. Fine crystals of
some of its varieties being found in almost every limestone
country. A considerable variety of ‘beautiful specimens are
found at Lockport, N. Y. -

Phillips says the rarest and most beautiful crystals are found
at Derbyshire, and the northern parts of England.

Distinctive characters. From the carbonates of lead, stron-
tian and barytes; and also from the sulphates of barytes and
strontian ; it may be distinguished by its burning to quicklime :
sulphate of lime does not effervesce with acids.

Variety 2. ARGENTINE.

Egxternal characters. Colors, milk white, reddish or grey-

ish white ; lustre pearly ; occurs in thin tabular plates, gene.

‘What is the shape of that variety called hags.tooth spar 7—What
the distinctive characters of this mineral 3—What ;‘p the colour 33
composition of argentine ?
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rally curved, or undulated; translucent, or nearly opake ;
structure of the massive, slaty, presenting curved shining lay-
ers ; yields to the knife ; easily broken; phosphorescent on
hot:coals.

Chemical characters.  Infusible, but decripitates and sepa.
rates into thin plates, and finally becomes caustic quicklime.
Effervesces with acids. -

Composition. Lime 56 ; carbonic acid 89.33 ; silex 1.66 ;
oxide of iron 1 ; water 2.—Klaproth.

It is found in primitive rocks.

Localities. Saxony, Norway, Cornwall, Granard in Ire.
land, &ec.

U. 8. Southampton lead mine, Mass.

., Variety 8. SATIN sPAR.

External characters. Colour, yellowish white, white or
pale red ; occurs massive, consisting of fine delicate fibres
adhering closely together ; lustre, that of satin; bears a fine
polish ; often chatoyant; translucent.

Composition. Lime 50.8 ; carbonic acid 47.6.—Pepys.

Localities. The finest specimens are from Cumberland,
Eng. :

I%. S. near Baltimore, Md.; Cumberland Valley, Pa. ;
Newburyport, Mass.

Satin spar when polished is a very beautiful mineral, It is
used for inlaying, and for the manufacture of ornaments, as
necklaces, ear rings, &c. instead of pearl. Itis now a scarce
mineral. ;

Variety 4. AGARIC MINERAL. ROCE MILK.

External characters. Colour, yellowish or greyish white ;
occurs in soft earthy masses, composed of particles slightly
cohering ; soils the fingers ; opake ; tender ; spongy; for a
moment swims on water; effervesces with acgids.

Composition. Nearly pure carbonate of lime.

It is disintegrated marble.

It is found in veins, in calcareous rocks.

Variety 5. APHRITE.* EARTH FOAM.

External characters. Colour white; occurs in masses,
composed of scales, of a shining pearly lustre ; opake ; soft to
the touch.

# From the Greek; a foam-like substance.

What is the appearance of satin spar 7—What is the use of satin
apar? 8
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Parian marble. This was employed by the most ancient
Greek sculptors ; but being yellowish and coarse grained, it
was supplanted by that of %tmria, and afterwards by that of
Carrara. :

The Venus de Medici, Diana hunting, and Venus leaving
the bath, are of Parian marble.

Pentelican marble. ‘This comes from the vicinity of Athens.
It is white, with black crystals of hornblende, and occasionally
green veins of talc. Of this, some of the noblest Grecian
monuments are constructed. A Bacclius in repose, a Jason,
a Paris, &c. of this marble, remain at Paris.

Translucent marble. At Venice, and in the different towns
of Lombardy, are columns of marble so translucent that the
light of a candle is visible through pretty thick masses.

Elastic marble. Tables of ancient elastic marble are still
extant at Rome. Pinkerton supposes that this quality may be
imparted by certain modifications of heat. Prof. Cleveland
states that flexible marble is found at Pittsford, Vt. and at Pitts.
field, Mass. and that according to the experiments of Dr.
Meade, it loses this property on being heated, but regains it
on being plunged into water.

The foreign specimens of this kind which I have seen are
opake, and without polish, resembling fine sandstone.

Luni marble. Carrara marble. These two kinds come
from adjacent localities. - That of Luni is pure white, and is
preferred to that of Carrara, which is often stained with veins
of grey. :

The quarry of Luni is said to have been opened in the time
of Julius Ceesar.

Laconian marble. Verde antico. 'This came from Mount
Tagetus, in Liconia, and is among the most celebrated and
‘ancient marbles. It is described as being of a most cheerful
green, like that of tender herbs or grass, variegated with veins
of a glassy white, winding in a spiral manner.— Pinkerton’s
Petrology. ‘

American marbles. The United States afford many varie-
ties of primitive marble, several of which have been quarried
for useful and ornamental purposes.

Philadelphia marble. Colour white, or greyish white, some.
times variegated with veins or clouds, of blue. It receives a
fine polish, and is extensively employed.

Potomac marble. This is a breccia, and .is composed of

What is said of Parian marble ?—What is enid of elastic marble -~
What are the principal localities of American marble.
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rounded and angular fragments from the size of a pea to that
of an ostrich’s egg. Colours red, white, grey, and blackish
brown intermixed, so as to give the whole a highly varie.
gated aspect. It bedrs a fine polish and is a singularly
beautiful marble. Of this marble are formed the shafts of the
columns in the chamber of Representatives at Washington.
They are about twenty feet high, and two feet in diameter.
The locality of this marble is about fifty miles above Washing-
ton, on the banks of the Potomac, in Md.—See Cleveland.
New-Haven marble. Predominant colour, grey, or bluish
grey, richly variegated with veins, or clouds of white, green,
orblack ; some specimens are clouded with yellow, or orange ;
in others the prevailing colour is green with black clouds of
chromate, and magnetic oxide of iron. The principal quar.
ry is seven miles from New-Haven, Ct. Prof. Silliman ob.
serves, that when this marble contains the green colours, it
belongs to the variety usually called verde antique. Chim.
ney pieces of this marble, of which there are four in the cap-
ital at Washington, cost from $250 to $500 each.
Vermont marbles. The state of Vermont affords several
beautiful marbles, viz. .

Middlebury marble. Prevailing colour, grey, running into
dark brown of different shades. Some specimens are pure
white. This marble receives a fine polish, and is sawn for
tomb-stones, chimney.pieces, &c. Professor Hall states,
that during the years 1809 and 10, 20,000 feet of slabs were
cut by one mill, containing sixty-five saws, and that the sale
of marble during the same period amounted to about 11,000
dollars in value. ‘

Quarries have also been opened at Pittsford, Shaftsbury,
and Scranton, in Vt.—Cleveland. .

Massachusetts affords several quarries of Marble.

Professor Dewey states that the apnual value of the marbie
quarried in Berkshire county alone, amgunts to more than
40,000 dollars. The localities in this state are Lanesborough ;
the colour is white and brownish. Stockbridge ; colour white,
or clouded with dark shades. Sheffield; colour white, or
clouded with dark shades.—Robinson.

Thomaston marble. Colours, white ar greyish white, diver-
sified with veins of a different colour. In the finest pieces,
the predominant colour is grey, or bluish grey, interspersed
by whitish clouds. Itisa rich and beautiful marble, receives
a fine polish, and is well fitted for ornamental purposes.
Three mills, containing in all (lii)o saws, are employed in saw.
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ing and polishing the marble. The price of the best slabs is
two dollars a square foot, and about 12,000 feet are annually
sold.—Cleveland.

Subspecies 3. COMMON LIMESTONE.

External characters. Colours white, yellowish white, grey,
.brown, reddish, bluish, black, &c.; occurs compact, some-
times granular ; fracture large conchoidal or splintery, some-
times earthy ; lustre dull, or glimmering ; sometimesit is va-
riegated or striped of different colours; translucent on the
edges, or opake. Sp. gr. 2.6 ; yields to the knife.

Chemical characters. It burns to quicklime and effervesces
with acids.

Composition. It is an impure carbonate of lime, and gene-
rally contains portions of silex, alunine, or oxide of iron.

It is sometimes difficult to distinguish secondary or compact
limestone from primitive marble, without referring to its lo-
cality. In fact, common limestone runs into marl on the one
side, and primitive marble on the other.

Secondary limestone of the oldest formation contains oxide
of iron, sulphuret of lead, manganese, sulphuret of zinc, &c.
but generally no organic remains.

The newer formations are conchitic, or contain ‘shells.

_Pinkerton says that some of the most compact varieties of
marble are'of this kind. .

* It is understood that conchitic limestone is of course of se-
condary formation. But it is not true that every secondary
limestone contains shells.

Secondary limestone is sometimes granular, but perhaps
only when it is passing into the primitive kind.

Uses. When burnt it furnishes quicklime, which, when
slacked and mixed with a portion of sand, forms mortar, an
article of indispensable use in building, plastering the walls
of houses, &c. It is also employed extensively as a building
stone, and some of the most beautiful marbles belong to this
species. '

CONCHITIC, OR SECONDARY MARBLES.

Pinkerton, in his Petrology, has enumerated a great variety
of conchitic marbles. From him we shall extract an account
of some of the most singular and beautiful,

Lumachella Marble. Colour, grey or brown; often deep

‘What are the principal colours of common limestone ?—What is its
composition 7—What is the principal use of this species 2-~What is the
colour of Lumachella pmrble. )
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brown, containing shells which form circles or semicircles, of
& golden colour ; also shells, which ig certain directions throw
out blood-red reflections, similar to the Labrador feldspar.
Some specimens also reflect the green and Llue tints of the
opal, and nearly with equal splendour. '

This marble was known to the Romans. Its locality, for-
merly unknown, has been re-discovered. It is found in small
quantities at Bleyberg, in Carinthia.

From the examination of a specimen of this singular and
most beautiful marble, in the cabinet of D. Watkinson, Esq.
of this city, it is obvious that the red reflections spring from
the fragments of a shell: but which is not discoverable, ex-
cept on close inspection.

Panno di morto, or funeral pall. Colour deep black, sprin.
kled with white shells, like snails, an inch or more in length,
at distant and rather regular intervals.

This kind is sold at Rome, and is very scarce and highly
esteemed. Its locality is unknown.

England produces some beautiful shell marble.

Pentworth marble. Colour grey, with a cast of green, and
thickly set with shells, some of which are filled with white
spar, giving it a variegated and beautiful appearance.

Bristol marble. 'This is a fine black marble, interspersed
with white shells. .

‘Yorkshire produces a grey marble, sprinkled with enthro-
chites.

Italy is famous for its beautiful marbles.

Florence, Lucca, and Pisa, are decorated with a brick.red
marble, containing white ammonites.

Fiorito marble. 'This kind is marked with spots resembling
flowers. Two columns of it, very rich in colours, are said to
have been placed in Napoleon’s Museum at Paris.- They
were of Roman workmanship, and were discovered in the
ruins of Gabium, four leagues from Rome.

Ruin marble, or Pictorial marble. ‘This marble isfound in
the vicinity of Florence. It presents angular figures of a
yellowish brown, running into a deep brown colour, on a base
of light brown, and yellow, gradually passing into a light grey.

At a certain distance, slabs of this marble so nearly repre-
sent drawings done in bistre, on a ground of yellowish brown,
that it would be difficult to convince one to the contrary.

«QOne is amused,” says Brard, ¢to observe in it kinds of

What is ruin, or pictorial marble 7—What is said of this marble ?



64 INTRODUCTION TO

ruins; there it presents a Gothic castle half destroyed; here
ruined walls ; in anothes place, old bastions; and what still
adds to the delusion is, that in these natural paintings there
exists a kind of serial perspective, very sensibly perceptible.
The lower part, or what forms the first plane, has a warm,
and bold tone ; the second follows it, and weakens as it increas-
es in distance ; the third becomes still fainter, while the upper

part presents in the distance, a whitish zone, and finally, as it.

reaches the top, blends itself, as it were, with the clouds.”

These different colours are produced by the infiltration of
different coloured oxides of iron, into the fissures of this mar-
ble. It never bears a high polish.

Fine specimens of this marble of a foot or two square,
sometimes sell for exorbitant prices.

Spain offers the conchitic marbles of Gremada, and Cordova,
of a deep red, with white shells. .

France abounds with shell marbles.

From Narbonne, comes a deep black kind, with white be-
lemnites.

Fromthe department of Aube, is brought a grey marble,

" made up of little shells, with now and then alarge ammonite.

Caen marble. 'This beautiful variety comes from Caen,
in Normandy. It is of a chocolate brown, with white madre-
pores, of all sizes and descriptions, beautifully variegated with
blue and red. Of this the tables and chimney pieces of Paris
are made. In most of the coffee houses may be seen tables
of this marble. )

Languedoc or St. Baum marble. 'Thisis of a fiery red col-
our, mingled with white and grey shells disposed in convoluted
zones.

The eight columns which decorate Napoleon’s triumphal
arch in the Carousel at Paris, are of this marble.

The United States as yet presents but few localities of shell

marble. Professor Cleveland has noticed the following.

In Pennsylvania, Northumberland' Co. is a black marble
containing white specks, like the Kilkenny marble.

In New York near Hudson, is a greyish brown marble,
beautifully variegated with encrinites and other organic re-
Near Seneca Lake is found a variegated marble, which has
a fine grain, receives an excellent polish, and will probably be

much employed. .

Do the United States furnish any localities of shell marble ?—
‘Where are such localities ? . .
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Variety 1. FETID CARBONATE OF LIME.

Esternal Characters. Colour, white or greyish white ;
does not differ in external characters from common limestone.
When scraped witha knife, or struck with a hard body, it ex-
hales an offensive odour, resembling that of rotten eggs. -

Chemical Chardcters. Before the blowpipe it loses its odour,
and burns to quick lime; effervesces with acids.

The offensive odour is owing to the sulphuretted hydrogen,
which probably comes from a small quantity of bitumen or sul-
phur, included irf' this variety. This quality is lost on the sur.
face, and in small fragments, by exposure to the air.

It is sometimes found in nodular masses.

It occurs with common limestone and gypsum, and is said
to form mountains.

Localities. Germany, France, England, &ec. |

U. 8. Allegany Ridge, Md. Near Rhinebeck, Hyde Park,
near Black river, Niagara Falls and Batavia, N. Y. North-

_ford, Conn. Stockbridge, Mass.
Variety 2. BITUMINOUS LIMESTONE.

Egaternal Characters. Colour, brown, passing into dark
brown or black ; structure compact, or sometimes lamellar ;
when rubbed, struck or heated, emits an unpleasant bitumin-
ous odour.

Chemical characters. Loses both colour and odour by heat,
and burns into quicklime.

It belongs to secondary rocks, and is sometimes found with
coal.

Uses. Phillips says, thatin Dalmatia, itis 5o bituminous that
it cuts like soap, and is employed in the construction of houses;
when raised, they set fire to the walls, the bitumen burns out,
and the stone’ becomes white ; the roof is then put on and
the house finished. It is also polished as a marble.
Localities. Ireland, Scotland, England, and France.

U. 8. Near Middletown, Conn. where it presents distinct

impressions of fish. ) »
Variety 3. ARGILLO-FERRUGINOUS LIMESTONE.

External Characters.—Colours, bluish, black, or greyish
blue ; occurs massive, in beds, and in globular and spheroidal
pieces ; gives au argillaceous odour when breathed on ; when
burnt it is of a buff’ colour; tougher than common limestone. '

‘What produces the odour.in fetid carbonate of lime? What use is said
to be made of bituminous limestone ?
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Chemical characters. 'Turns yellowish under the bléw pipe ;
does not fall to powder when slacked ; effervesces with acids.

Lias limestone, which encloses ammonites and a great va-
riety of sea shells, with the bones of unknown animals, is
similar to calp in composition. Lias is employed as a litho-
graphic stone, and occurs at Lime, in Dorsetshire.

Uses. Calp is sometimes used as a building stone. .

Some varieties form a cement which hardens under water.

Subspecies 4. CONCRETED CARRONATY OF LIME.

This subspecies contains two varieties, both of which appear
to be formed by a succession of layers.

Variety 1. ooriTE. ROESTONE.*

External characters. Colours, whitish, yellowish white, or
ash grey ; occurs in masses composed of globular particles of
the size of mustard seed, adhering by a calcareous cement ;
the particles are composed of concentric layers; fracture
splintery ; opake.

It is soft when taken from the quarry, but hardens in the air.

The houses of Bath are for the most part built of this vari-
ety of common limestone, which occurs in great beds above
the mountain lime of England.—Phillips.

This stone is however said to be liable to disintegration, and
therefore is not the best material for building.

Variely 2. PEASTONE. PISOLITE.

Ecxternal characters. Colours, yellowish white, brownish,
or reddish ; occurs massive, composed of distinct spheroidal
concretions, which are formed of thin concentric layers, gen-
erally with a grain of sand at the centre as a nucleus; these
concretions are about the size of a pea, and are united by a
calcareous cement; they are often flattened by mutual con.
tact. ' '

Pisolite is found among alluvial deposites, particularly at
Carlsbad in Bohemia, and in the waters that supply the baths
of St. Phillip, in Tuscany. It has a singular and interesting
appearance. )

Subspecies 5. CcHALK.

Ecxternal characters. Colour, white, or yellowish white ;

occurs massive ; fracture earthy ; meagre to the touch ; dull ;

# Because it resembles the roe of a fish.

In what form does oolfte occur ?—Why is this variety called roe-
stone ?—What is the form of peastone ?—Why is it called peastone ?



MINERALOGY. 67

opake ; goft ; soils the fingers ; adheres to the tongue ; givesa
white streak.

Chemical characters. Effervesces with acids; burns to
quicklime.

Composition. Itis nearly a pure carbonate of lime.

It is one of the newest secondary formations. It often
contains shells, and the remains of amphibious and land ani-
mals ; also nodules of flint from which gun flints are made.

Chalk sometimes formsbeds, risinginto hills several hundred
feet high, and which are remarkable for the smooth regularity
of their outlines.

Localities. England, particularly in the counties of Kent,
Hampshire, Berkshire, and Sussex. -France in variousplaces.
Poland, and Ireland.

Uses. When compact, it is used as a building stone. It
furnishes lime for cement and for manure, and is used in po-
lishing metals and glass. It is also used by mechanics to mark
out their work ; by starchmakers and chemists to dry precipi-
tates on, and in medicine, it is employed as an absorbent.

Species 2. ARRAGONITE.*

Eaxternal characters. Colour white, or yellowish white,
greenish grey, and pearl grey; occurs crystallized, in the
form of six-sided prisms, with equal sides; also in six-sided
prisms, of which the two opposite lateral planes are broad,
the four others being narrow. These crystals on close inspec-
tion appear to have longitudinal joints down each lateral face,
as though made up of several smaller crystals closely fitting
each other. Sometimes the prisms are so short as to resem-
ble octohedrons, or even tables, and sometimes it forms a pe-
culiar kind of twin crystal, or two crystals are seen crossing
each other, or a small one projecting out of the side or summit
of the larger. They are often deeply striated ; structure
coarsely fibrous ; lustre, shining vitreous ; translucent, or trans.
parent; scratches marble.

Fig. 73.

Fig. 73, a crystal, formed of four smaller erys-
tals-aggregated, so as to leave the half of each dis-

l tinct.. -

What is the colour of arragonite 7—Why is glt called by this name 7—
‘What are the forms of its crystals ?

# Because ﬁ}n found at Arragon, in Spain.




68 INTRODUCTION TO

Chemical characters. Thin fragments of transparent crys.
tals decrepitate in the flame of a candle; other varieties lose
their transparency and become friable. It phosphoresces on
red hot iron, and is soluble in nitric and muriatic acid, during
which process the carbonic acid is disengaged. — Moks. :

Composition. Carbonate of lime 95.2965 carbonate of
strontian 0.5090 ; water 0.1544.—Stromeyer.

Distinctive characters. 'The crystalline forms, and the gen-
eral aspect of arragonite will distinguish it from carbonate of
lime, and from strontian. It is also harder than carbonate of
lime, and does not, like strontian, tinge flame purple, but burns
to quicklime.

The phosphorescence takes place, only when the particles
are small, and at the instant they fall on the hot iron.

Ina ﬁne specimen of arragonite before me, from Weir's
cave, Va. the largest crystals appear to consist of bundles of
smaller ones adhering together, and terminating in one, two, or
three.sided summits. Among the smaller ones, some are
gradually and finely acuminated, while others are abruptly
truncated, and terminate in one, or two principal faces. Some
appear to be cylindrical, and stand in aggregated radiating
masses, the points only appearing distinct ; others are branch-
ed, sending forth smaller crystals under various and uncertain
* angles; the whole being garnished at every point with fine
¢rystals, standing in every direction.

The branched variety is often found in the cavities of iron
ore, and hence has been called flos ferri, or flowers of iron.

It was first found at Arragon in Spain, associated with gyp-
sum,

Localities. Hungary, Transylvania, Bohemia, Scotland,
Iceland, Siberia, Chimborazo, &c.

U. 8. Weir’s cave, Va. Suckasunny mine, N. J.

Species 3. MAGNESIAN CARBONATE OF LIME.

This species has several varieties, which vary considerably
in the proportion of lime and magnesia.
Variety 1. poromiTE.*
External characters. Colour, white, often with a tinge of
yellow, or grey ; occurs massive, often of a slaty texture ;
consists of fine crysta.llme grains, which are lamellar ; lustre

# From the celebrated Dolomxeu.

How does this species differ from carbonate of lime ?—Where is it
found in this country ?
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glimmering ; translucent on the edges ; when struck, or thrown
on a hot iron, mostly emits a phosphorescent light, which-is
visible in the dark; softer than primitive limestone, which it
strongly resembles : sp. gr. 2.85.

Chemical characters. Effervesces feebly with acids ; under

“the blow pipe, after the carbonic acid is expelled, it phospho-

resees with exceeding brightness, turns opake and falls into
grains. .

Composition. Carbonate of lime 52.0 ; carbonate of mag.
nesia 46.5; oxide of iron and manganese 0.75.—Klaproth.

Distinctive characters. Its slow effervescence will distin.
guish it from primitive limestone.

It is found in veins, in primitive rocks, with iron, primitive
limestone, tremolite, lead, zinc, quartz, &c.

Localities. Pyrenpees, Saxony, France, Sweden, &c.

U. 8. Near the city of New-York. Washington, Milford
hills, and Litchfield, Conn. Great Barrington, Sheffield,
Stockbridge, Pittsfield, Williamstown, and Adams, Mass,

Variely 4. BITTER 8PAR. RHOMB SPAR,

External characters. Colours, greyish or yellowish white ;
occurs in obtuse rhomboidal crystals, the alternate angles of
which are 106° 15’ and 73° 45’ ; structure foliated ; lustre
pearly and shining : cleaves into rhomboids ; translucent ; brit-
lle ; very easily separable into rhombs, at the natural joints by
a blow. . :

Chemical characters. Burnsto quicklime ; effervesces feebly
with acids, '

Composition. Carbonate of lime 52; carbonate of mag-
nesia45; oxide of iron 3.—Klaproth.

Distinetive characters. It is sometimes difficult to distin.
guish this variety from calcareous spar. In general, its slow
ind feeble effervescence will distinguish them, A surer meth-
od is solution in sulphuric acid, which, if magnesia be pres.
ent, will be precipitated by carbonate of potash, or soda;
the solution will also be bitter.

Itis found in chlorite, steatite, or serpentine, with talc, as-

&c.

Localities. Sweden, Tyrol, Siberia, &ec.

U.8. Near New-Haven, Conn. Williamstown, Middlefield,
and Southampton, Mass. ‘

Is dolomite phosphorescent 7—What property will distinguish it from
Primitive limestone 7—What are the colours of rhomb spar 1—With

¢ What other minerals is rhomb spgr found ?

7 .
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Variety 5. MAGNESIAN LIMESTONE.

Eaternal characters. Colour, yellow or buff; occurs in
amorphous masses ; lustre glimmering ; texture somewhat
sandy ; translucent on the edges. .

Composition. Carbonate of lime 61.5; carbonate of mag-
nesia 44.8 ; insoluble matter 1.6.— Thomson.

The great range of hills, extending from Nottingham to
Sunderland in England, are entirely composed of it. -

The lime obtained from it is greatly esteemed for cements,
being less subject to decay, owing to its absorbing less car-
bonic acid from the atmosphere than the lime of common
limestone.— Phillips.

When magnesia exists in considerable quantity in a soil, it
wholly destroys vegetation. Large tracts in France are bar-
ren from this circumstance. found in &

A flexible variety of magnesian limestone, is found in Sun.
derland in Englan?l'. It ?sg:laty, and fusible. 'This quality is
lost by drying.—Phillips. ‘

' Variety 6. FERRO-MAGNESIAN CARBONATE OF LINE. PEARL-

SPAR.

Exaternal characters. Colours, white or greyish, yellowish,
or reddish white ; occurs in laminated masses, and in obtuse
rhomboids, with curved faces; sometimes only the thin edges
or angles of the crystal are curved, or turned up ; lustre pearly ;
structure foliated ; crystals often placed partly over. each
other, so as to give the mass a scaly appearance; also, it oc-
curs of a fibrous texture ; translucent; sp. gr. 2.5.

Fig. 74. Fig. 5.  Figs. 74 and 75, show the com-
mon appearance of these crystals.
They are irregular rhomboids,
having their faces curved, or their
angles contorted in various direc-
: tions,

Chemical characters. Before the blow pipe, it decrepitates
with violence, and turns dark grey; or brown; with borax it
fuses with ebullition, into a yellowish green enamel ; soluble
slowly, anfl with little effervescence in nitric acid.

. Composition. Lime 27.97 ; magnesia 21.14 ; carbonic acid
44.6 ; oxide of iron 8.4; of manganese 1.5.— Heisinger.

Distinctive characters, Its peculiar contorted crystalliza-

* What effect does magnesian limestone have on vegetation 2—Of what
is pearl.spar a variety —~What is there peculiar in its crystals 7—What_
are its chemical characters 7—What are its distinctive characters ?
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tion, with its slow effervescence, will distinguish it from rhomb-
spar, and other carbonates; sparry iron ore is darker and
heavier,

Phillips thinks it probable that pearl-spar passes into sparry
iron ore.

Pearl-spar is found in metallic mines, with quartz, limestone,
iron ore, zinc, lead, &e.

Localities. Derbyshu'e, Devonshire, Cornwall.

U. 8. Near Lancaster, Penn. Leicester, on the Genesee,
Clinton, and Bethlehem, N.Y. Leverett, and Charlestown,
Mass.

Species 4. TABULAR SPAR.

External characters. ~ Colours, greyish white, often tinged
red, green, or yellow; occurs massive, composed of thin
laminze ; structure imperfectly foliated ; translucent, or opake ;
phosphorescent when scratched ; cleavesinto prismatic pieces;
fracture splintery ; yields to the knife, and is sometimes fria-
ble : sp. gr. 2.8.

Chemical characters. In nitric acid, a few bubbles escape
and the fragment falls into powder. Fusible with ebullition
into a white glass.

Composition. Silex 50 ; lime 45 ; water 5.—Kiaproth.

It is a rare mineral, and has been found only in Ceylon,
and two or three other localmes

Species 5. PHOSPHATE OF LIME.

This species embraces several varieties, which vary con.
siderably in their external characters, and chemical composi-
tion.

Variety 1. APATITE*.

Etxternal characters. Colours, white, yellowxsh white,
greenish yellow, blue, bluish green, and reddish, colours pale ;
occurs in six-sided prisms, terminated by one or more planes,
or by a six-siled pyramid, variously truncated ; prisms short ;
cross fracture conchoidal ; lustre vitreous ; translucent ; oﬁen
longitudinally striated ; ylelds to the knife.

* From the Greek, signifying to deceive, because it resembles other
minerals. )

What are the colours of tabular spar 7—Is this & common or a rare

mineral 2—~What are the colours of apatite ?—Why is it called by this
name ?
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Fig. 76. Fig. 77. Fig. 78.

1

Fig. 16, the primary form, a short six-sided prism.

Fig. 77, asix-sided prism, terminated by six-sided pyramids.

F;dg 78, the same, with the lateral edges and summits trun-
cated. ’

Chemical characters. Infusible ; dissolvesslowly and with-
out effervescence, in nitric acid ; or effervesces slightly from
foreign matter ; phosphoresces on hot iron.

Composition. Lime 55; phosphoric acid 45.—Klaproth.

Distinctive characters. It resembles beryl, and emerald,
but wants their hardness, and is solublé in acids. From car-
bonate of lime it differs, by its slight effervescence ; fluate of
lime is fusible.

It is found in primitive rocks, with garnets, fluor, tin, iron,
and quartz.

Localities. Bohemia, Saxony, Moravia, Spain, several
parts of England, &ec.

U. 8, Germantown, and Hamilton, Penn. At the former
place it is in grass.green crystals, Several places in New.
Jersey. Near Wilmington, Del. Near Crown Point, colour .
clove brown. Near New-York, colour apple green; and
West Farms, N. Y. Milford hills, (pale green,) Conn.
Topsham, (pale green,) Maine.

Variety 2. ASPARAGUS STONE.

External characters. Colours, asparagus green, greenish
White, white and transparent ; occurs in crystals only ; form,
8lx.sided prisms, with six-sided pyramidal terminations; planes
Sometimes striated longitudinally ; angles subject to trunca-
tion ; does not phosphoresce.

Chemical characters. Dissolves in nitrous acid without ef-
fervescence.

: iomposztwn Lime 54.28 ; phosphoric acid 45.72.-—Klap-
rot,

Distinctive characters. It has been confounded with apa-
tite, but differs from it in colour; in the general smooth sur-

What are its crystalline forms 2—How is it distinguished from emerald
and beryl 7—How does asparagus stone differ from apatite 2
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face of its planes; in its acuter terminations; in its non-
phosphorescence ; and in dissolving in acids without efferves.
cence.—Jameson.

It is found in primitive rocks.

Localities. Grenada, in Spain, in abundance ; Vesuvius,
Norway, and near Havre, in France. .

U.8. Germantown, Penn. Highlands, at Anthony’s Nose.
Near Lake Champlain, and on the island of New-York, N. Y.
Morris county, N. J.

Species 6. FLUATE OF LIME. FLUOR.*

This species is found crystallized, nodular, compact, and
earthy. It therefore comprehends several varieties, of which
the crystallized isby far the most beautiful, and important.

Variety 1. CRYSTALLIZED FLUATE OF LIME.

External characters. Colours, purple, red, green, yellow,
grey, blue, white, and perfectly limpid and transparent ; occurs
in crystals ; forms, the octohedron, with its varieties, the cube
and rhomboidal dodecahedrons, variously truncated ; structure
lamellar, or foliated ; cleaves into the form of the octohedron,
tetrahedron, and rhomboid ; lustre, shining vitreous ; crystals
generally smooth ; yields easily to the knife : sp. gr. 3.10.

Fig. 79. Fig. 80. Fig. 81. Fig. 82.

OmOm

Fig. 79, the primary octohedron.

Fig. 80, the cube, a form under which it most frequently
Fig. 81, the dodecahedron, with rhombic faces.
Fig. 82, the cube, with bevelled edges. .
Fig. 83 )

Fig. 83. the cube, with each solid angle bevelled,
or replaced with six planes.

* From the Latin fluo to flow, because it isused as a flux.

‘What are these minerals composed of 7—What are the colours of fluate .
of lime 7—What are the forms of it;* crystals ?
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A great variety of other forms are enumerated. Mr. Phil-
lips states that his collection presents upwards of seventy va-
. rieties of form. The same author has given a figure of one
crystal, bounded by fifty-four planes, and another in his pos-
session from Devonshire, bounded by three hundred and twen-
ty-two planes.

This mineral is rendered very interesting by the great va.
riety and beauty of its colours, and the peculiarly distinct
forms in which its crystals are often found. *

Chemical characters. Fusible with ebullition into an opake
globule; with borax into a transparent glass. In powder,
with warm sulphuric acid, emits fluoric acid gas, which is em-
ployed in etching on glass; phosphorescent on hot iron.

Composition. Lime 72.14 ; fluoric acid 27.86.— Berzelius.

Distinctive characters. Itsrich colours and peculiar prop-
erty of corroding glass will distinguish it from other minerals ;
from the gems it is readily known, by its want of hardness.

It is found mostly in metallic veins which traverse primitive
rocks. ,

Localities. Mount Blane, St. Gothard, Saxony, Germany.
Cornwall and Derbyshire, abundant. In the tin mine, St.
Agnes, Cornwall, are found the most splendid varieties ; also
in the lead mines of Derbyshire, fine specimens occur. -

U. 8. Shenandoah county, and at Shepherdstown, Va. Pe-
ter’s Creek, 17 miles from Shawneetown, Fork of Grand Pierre
Creek, 27 miles from the same place, Illinois. West side of
the Blue Ridge, Md. Smith county, Ten. Near Franklin
Furnace, and near Hamburgh, N. J.  Near Saratoga Springs,
N.Y. AtMiddletown and Huntington, Conn. At Thetford,Vt.
Southampton lead mine, Mass. White Mountains, N. H.

Variety 1. NODULAR FLUATE OF LIME.

External characters. Colours, blue, brown, purple, grey,
reddish, and yellow, variously intermixed with white, and
transparent ; it is the result of imperfect crystallizations ; the
colours run in zones or bands, often quite distinct, or are va-
riously shaded, or intermingled with each other, forming tints
of a great variety of colours. Some parts of a specimen will
be transparent, others translucent, or even opake.

This variety comes from Derbyshire, and is commonly

What s the composition of flnor apar ?—What acid is obtained fromx
fluor, and what are its peculiar properties ?
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known by the name of Derbyshire-spar. Itis called blue jokn
by the miners, and is found in veins or detached masses, from
three inches to a foot in thickness.

Uses. It is formed into vases, obelisks, candlesticks, &c.
for ornamental purposes. It bears a high polish, and its great
variety of rich colours renders it remarkably beautiful, and in
great request.

Variety 2. CHLOROPHANE,*

External characters. Colour, pale violet ; structure imper-
fectly lamellar; does not much resemble the other varieties;
translucent.

It is curious on account of its phosphorescence. When
placed on hot iron, it does not fly, but gives out the most beau-
tiful emerald green light. The experiment may be made on
a hot shovel carried into the dark.

Localities. Cornwall and Siberia.

U. 8. New Stratford, Ct. When placed on a hot iron in
a dark room, it emits a very pure emerald green light ; masses
even one inch in diameter, become illuminated in a few sec.
onds, and continue distinctly luminous when removed to a
room lighted by candles, or when viewed in weak day light—
Silliman.

Species 7. SULPHATE OF LIME.

The varieties of this species differ widely in their exter-
nal characters, but are composed of nearly the same propor-
tions of lime and sulphuric acid.

It occurs crystallized, fibrous, granular, earthy, and compact.
Variety 1. CRYSTALLIZED SULPHATE OF LIME. SELENITE.

External characters. Colours, white, either pure, or with
shades of yellow, violet, brown or red; occurs in foliated
masses, and in regular crystals; form of the foliated, oblique
hexahedral tables, each of the lateral faces of which is bev.
elled ; or in flat crystals which are oblique parallelopipeds ;
form of the regular crystals, hexahedral and octohedral prisms,
with oblique terminations ; crystals often united, somewhat in
the stellular form, er the smaller crystals are attached oblique-
ly to the larger ones ; structure foliated ; cleavage very per-

* From its green light, when heated.

‘What is the common name of fluor 7—What are the uses of this min-
eral —Whence does chlorophane derive its name 7—What cutious prop-
erty does it possess ?
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foct in one direction; lustre, shining pearly; transparent or
translucent ; soft; ylelds to the nail ; inelastic : sp. gr. 2.310.

Chemical characters. Turns white and opake, swells, and
finally, in small fragments, melts inte a white enamel ; does
not effervesce with acids, nor burn to lime.

Composition. Lime 32; sulphuric acid 46; water 22.—
Bergman.

Distinctive characters. It resembles mica and talc; but
mica is elastic, does not instantly turn opake on being heated,
and is harder than selenite ; talc is unctuous to the touch, and
of a greenish tinge.

The massive selinite sometimes appears in broad, shining,
transparent lamine, a foot or more long, and several inches
wide, without the least appearance of distinct crystals, but re-
sembling plates of mica.

Beautiful specimens of this kind are occasionally found
among the gypsum from Nova Scotia.

Selenite often occurs in the form of lenticular crystals.
These sometimes occur disseminated in the compact, or gran-
ular gypsum, or are collected into groups in the form of roses;
stars, &c.

Variety 2. ' FIBROUS GYPSUM.

Eczternal characters.  Colours, white, grey, reddish, and yel-
lowish ; occurs in extremely fine, dehcate, and nearly separate
fibres, of a shining silky lustre, and either straight,or gently
curved ; sometimes it is nearly compact, taking the form of a
concretion.

Thisbeautiful variety is polished for ornamental purposes.

Variety 8. GRANULAR GYPSUM.

Ecxternal characters. Colours, white, yellowish, and red-
dish ; occurs in masses composed of small laminated crystals,
whxch present shining faces, either straight or curved ; trans-
lucent on the edges ; very soft; yields to the nail.

This is a very common variety, and appears to be intermedi-
ate between selenite and compact gypsum.

Variety 4. coMPACT GYPSUM.

External characters. Colours, white, reddish, or yellowish,
often running in veins, or clouds; occurs massive ; fraeture
compact ; lustre glimmering ; translucent, or opake; easily
cut with a knife ; the white, often resembles spermaceti.

‘What is the composition of sulphate of lime ?7—In what forms does it
occur 7—What are its chemical and distinctive characters 2—What are
the prevailing colours of this mineral?
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This variety forms the gypseous alabaster of which cups,
vases, candlesticks, and other ornaments are made ; some spe-
cimens after being polished, are translucent, and at a few feet
distance can hardly be distinguished from spermaceti. Beau-
tiful ornaments of this mineral, and in great variety, come
from Italy. A manufactory of the same kind is also estab.
lished at Derby, England.

The beautiful white translucent alabaster, of which the Ital.
ian ornaments now so common in this country, are made,
comes from Castelino, in Tuscany, 35 miles from Leghorn.
The most perféct is found about 200 feet below the surface of
the earth, The yellowish variegated kind called alabastro
agatato, or agate alabaster, is found at Sienna, from 20 to 30
feet below the.surface.

The bluish variety comes from Guercieto, and is remarka-
bly beautiful, being elegantly variegated with blue, purple, and

The principal manufactory of these articles is at Volterra,
36 miles from Leghorn, where about 5,000 persons live by
this kind of labour, and from whence these ornaments are
transported to all parts of the world.

This information we obtain from one of the proprietors of
the manufactory.

This kind of alabaster may be readily known from the cal-
careous kind, by its softness and want of effervescence with
acids. ‘

Varigty 5. PLASTER OF PARIS.

Ezternal characters. Colour, yellowish, or brownish ; occurs
in masses, composed of small grains, sometimes of a crystal-
line appearance, and sometimes earthy ; fracture earthy ; dull;
soft ; easily broken ; yields to the nail.

Chemical characters. Effervesces slightly with acids, owing
to its containing a portion of lime. In other respects its
themical characters do not differ from the other varieties.

Composition. That of Montmatre, near Paris, contains
about 17 per cent. of carbonate of lime, and ‘a small portion
of the oxide of iron. :

Plaster of Paris is the name commonly used in commerce
for the whole species, probably from the circumstance of its
having been first exported from the vicinity of Paris.

What use is made of the compact variety —Under what name is this
variety known ?—How may this alabaster be known from the calcareous
kind ”—What is the appearance of plaster of Paris I—Why is this
mineral called plaster of Paris ?
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This variety occurs in great abundance at Montmatre, near
Paris, and is said to produce the best plaster known in com.
merce.

Bulphate of lime belongs to transition and secondary forma-
tions. Its occurrence as a primitive rock has also been as-
serted. But Saussure, who observed gypsum in several places
on the Alps, mixed with layers of mica, has notwithstanding
recorded his opinion against its primitive origin. The gypsum
of Nova -Scotia, of which vast quantities are employed for
manure and other purposes, presents, it is believed, no organic
remains. Having examined great quantities of this gypsum,
with a view to determine its geological character, and having
interested the workmen, where it is broken and ground, to ob-
serve any organic remains that might occur, the writer has
never been'able to detect a single shell, or-other organized
substance in it.

The secondary gypsum of Germany, it is believed, some-
times contains organic remains. .

Thas of Montmatre contains vast quantities of shells, skel-
etons of birds, quadrupeds, and even vegetable substances.—
Cuvier. Pinkerton.

Uses. Gypsum is ground and spread on certain soils as a
manure. (For information on this subject, see Davy’s Agri-
cultural Chemistry.)

Itis employed when calcined, in ornamenting rooms in stuc-
¢o, in taking the impressions of medals, in casting statues
and husts, &c. and when mixed with lime, gt is used in plas.
tering the walls of houses. :

Casts, busts, &c: of plaster, are easily polished whendry,
by rubbing the surface with talc.

Remark. Broken articles of plaster are mended by first
wetting the surfaces to be joined, then mixing the calcined
plaister with gum water, and applying it before it hardens.

Localities. Hungary, Italy, Bohemia; England, and most
other countries. Nova Scotia, in extensive quarries.

U. 8. Niagara, near the Falls, and at the.foot of Goat
Island. Onondaga and Madison Counties, near Cayuga Lake,
(atthe three last named places itis quarriedl.V} Manlius, Lock-
port, and in several other places, N. Y. artha’s Vineyard,
and Milton, Mass. Saltville, on Holstein river, (quarried,)

Why does it sometimes effervesce with acids ?-—~What are the princi.
pal uses of plaster of Paris ?—Is this mineral common in this country ?
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near Preston’s salt works, and at the head waters of Staunton
river, Va. St. Mary’s county, on the Patuxet, on the Poto-
" mac, near Fort Washington, and near Baltimore, Md. It is
also found in many other places in the U. States, in small
quantities.

- Species 8. ANHYDROUS* GYPSUM.

This species occurs crystallized, granular, fibrous, and
compact. It therefore affords several varieties.

Variety 1. muriaciTe.t

External characters. Colours, white, violet, bluish, or red-
dish ; occurs crystallized in rectangular prisms, sometimes
differing little from a cube, and sometimes so short as to be.
come tabular; structure lamellar, with joints parallel to the
planes of the prism; lustre shining pearly ; tmnsparent or
translucent ; soft ; yields to the nail.

Chemwal charaaer:. Infusible, but is reduced without ex-
foliation to a white friable enamel ; does not effervesce with
acids.

Composition. Lime 40 ; sulphuric acid 60.— Vauguelin. .

Lime 41.75 ; sulphuric acid 55; muriate of soda 1.—Klap.
roth.

Distinctive characters. It does not, like the sulphate of
lime, exfoliate and melt into a hard enamel, but under the
blow pipe is converted into a friable enamel.

Localities. Switzerland, and Tyrol.

U. 8. Lockport, N. Y.

Variety 2. GRANULAR ANHYDRITE.

External characters. Colours, greyish, greenish grey, blu.
ish or reddish ; occurs in concretions ; structure granular, or
confusedly folmted sometimes bladed, or contorted lustre

pearly ; translucent.
lngen contains a little muriate of soda.
Variety 3. FIBRUUS ANHYDRITE. )

External characters. _Colours, greyish, greenish grey, blu.
ish or reddish ; occurs in masses composed of fibres, either
straight and parallel or diverging ; translucent on the edges H
lustre, shining, pearly.

+ Anhydrous, without water, because it contains no water of crnul
lization. &
t+ Muriacite, because it sometimes contains muriatic acid.

Whence come the words nnhydrous and muriacite 7—What are the
prevailing colours of muriacite 7—What is the composition of this spe-

cies 7—What are its varieties ?
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Variety 4. COMPACT ANHYDRITE.

External characters. Colours, white, grey, blue and red ;
occurs massive and sometimes contorted ; fracture splintery
passing into flat conchoidal; translucent on the edges ; scratch
es calcareous spar.

Composition. Lime 42 ; sulphuric acid 56.50 ; muriate of
soda 0.25.— Klaproth.

Localities. It is found in the salt mines of Poland.

Variety 5. SILICEOUS ANHYDRITE.

External characters. Colours, greyish white, veined with
bluish grey ; occurs in distinct massive concretions ; structure
laminated ; translucent on the edges ; lustre, splendent ; soft ;
brittle.

Composition. It contains 8 per cent. of silex.— Vauquelin.

It is found with limestone at Vulpino, in Italy.

It takes a fine polish and is employed for ornamental pur. °

ses.

P Species 9. NITRATE OF LIME.

External characters. Colours, white, yellowish, or grey-
ish white ; occurs in fibrous efflorescences ; often united in
the form of silken tufts, also in delicate needles, and in a
state of powder ; tastes bitter and disagreeable.

Chemical characters. On burning coals it slowly melts
away, and emits slight detonations ; soluble in water and very
deliquescent. ’

Composition. Lime 32 ; nitric acid 57.44 ; water 10.57.—
Klaproth.

Distinctive characters. Its bitter taste, and its ready deli-
quescence will distinguish it from nitrate of potash.

It is generally found with the nitrate of potash, and occurs
about old walls, in caverns, and on calcareous rocks among
vegetable remains.

Localities. U. 8. It is abundant in the caverns of Ken-
tucky.

Species 10. SILICEOUS BORATE OF LIME.

External characters. Colour, greyish or greenish white ;
occurs massive and crystallized; form, the rhombic prism,
with the lateral edges, and solid angles, variously truncated ;
sometimes the two opposite angles, and sometimes all the an.
gles are truncated, or bevelled ; the two opposite angles are

Of what is nitrate of lime composed ?—~What are its chemical and
distinctive characters ?

.
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often replaced by three planes, forming a prism of ten sides ;
fracture imperfectly conchoidal ; lustre shining between vit-
n;))us and resinous; translucent; yields tomnife; 8p. gr.
about 3.

Chemical characters. Intumesces into a white mass, and
then melts into a globule of a pale rose colour; forms a jelly
with acids ; in the flame of a candle, turns white, opake, and
becomes friable.

Composition. Lime 84 ; boracic acid 21.67 ; silex 37.66;
water 55.— Vauguelin.

Distinctive characters. It sometimes resembles prehnite ;
but is not electric by heat, and its hardness is sensibly infe-
rior.— Cleveland. ,

: Variety. BOTRYOLITE.*

External characters. -Colour, white, greyish, and red in
concentric circles ; externally yellowish grey ; occurs in bo-
tryoidal masses, and in mamillary concretions, formed of con.
centric layers ; texture fibrous or earthy; sp. gr. 2.8.

Composition. Lime 89.5; silex 36; boracic acid 13.5;
water 6.5 ; oxide of iron 1.— ‘

This species is found at Arendal, in Norway. .

U. 8. Near Passaic Falls, N. J. It was discovered by J.
Pierce, Esq. and is well characterized.

Species 11. ARSENIATE OF LIME.

External characters. Colour, white, or greyish white ;
surface often tinged red, or violet by arseniate of cobalt ; oc-
curs in minute fibres, or in acicular crystals, commonly ag-
gregated into botryoidal masses ; lustre silky, or dull ; sp. gr.
2.6. : ’

Chemical characters. Evaporates with heat in dense white
vapour, with the odour of arsenic, leaving the lime. Soluble
in nitric acid without effervescence.

Composition. Lime 253 arsenic acid 50.54; water 24.46.

Distinctive characters. Its chemical characters will dis-
inguish it from the minerals it most resembles.
ungml‘m Andreasburg in the Hartz. Near Furstem-
burg, in Germany, with Cobalt and sulphate of lime.

* From the Greek, resembling grapes.

What is the composition of silicious borate of lime ?—Why is one of
its varieties called botryolite 7—What is the composition of arseniate of
lime 7—Is it 8 common mineral ? 8
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Genus 2. ALUMINE.

This earth derives its name from alum, of which it is the
base. It never occurs pure, but may be obtained so by
chemical means, when it is of a clear white. It occurs very
universally in argillaceous soils, and enters into the composi-
tion of several gems, as the sapphire and.ruby. ' In the spe-
cies belonging to this genus, it is combined with acids, and
forms the basis of several salts.

Species 1. SUBSULPHATE OF ALUMINE.

External characters. Colour, white, or yellowish white ;
occurs massive in small round or reniform pieces ; translucent,
or opake ; fracture earthy ; yields to the nail ; adheres to the

e; light. - :
'hemical characters. Infusible, but loses more than halfits
weight by the heat. :

Composition. Alumine 30.2; sulphuric acid 23.4; water
46.4.—Stromeyer.

Localities. Newhaven, Sussex, Eng. Halle, in Saxony.

Variety 1. SILICIOUS SUBSULPHATE OF ALUMINE.

External characters. Colour, between milk and show white ;
occurs of the consistence of hog’s lard ; smooth to the touch ;
translucent, except in patches, where it is opake and granu,
lar ; om exposure to the air, it dries and splits into masses like
starch, some of which effervesce on the surface, while cthers
are translucent, and resemble the finest pieces of gum ara-
bic.— Phillips. . :

Chemical characters. By ignition it loses 90 per cent. of its
weight,

Composition. Alumine 6.5 ; sulphuric acid 3.0 ; water 88 ;
silex 2.4.—Henry.

Localities. 'This singular mineral was found in the old
workings of a coal mine, near Oldham, in Lancashire.

Species 2. SUBFPHOSPHATE OF ALUMINE.

External characters. Colours white, yellowish white, green.
ish or bluish ; occurs in minute crystals in the form of rhombic:
prisms, with dihedral terminations ; these are grouped, or col-
lected into hemispherical, or globular concretions ; sometimes
appearing like down, but more commonly radiating from a
centre, with a pearly or silken lustre. It is often attached to

‘Whence does the earth alumine derive its name 7-—What is the com.
position of subsulphate of alumine ? :
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‘other minerals, in distinct, round, or stellular spots, presenting,
when the mineral is of a different colour, a singular and beau.
tiful appearance ; translucent.

Chemical characters. Infusible, but becomes whitg and
opake, and loses its crystalline form ; gives a greenish tinge
to the flame ; Aiken says, that with sulphuric acid it corrodes
glass. _

Composition. Alumine 35.35 ; phosphoric acid 33.40;
fluoric acid 2.06 ; lime 0.50; water 26.90; oxides of iron
and manganese 1.25.— Berzelius. . ]

Distinctive characters. It resembles zeolite, but this is fu-
sible. Its property of corroding glass is not constant, but
may sometimes be seen by placing a little of it in powder with
sulphuric acid on a piece of glass and warming it over a lamp.

Localities. Barnstable, in Devonshire ; Cornwall ; New-
Castle, and other places in England. Brazil, Bohemia, and
the Hebrides. First discovered at Barnstable, by Dr. Wavel.

A mineral found at Richmond, in Berkshire county, Mass.
is supposed to belong to the present species. It occurs sta-
lactical, or in concretions composed of minute radiating fibres ;
colour greenish or greyish white ; scratches carbonate of
lime. Infosible. . : '

Genus 3. MAGNESIA.

Like the other eartho, magnosia when' pure, is perfectly
white. That sold by apothecaries, is obtained by the decom-
position of the sulphate of magnesia. It is also found native,
in small quantities. It enters into the composition of a con-
siderable variety of minerals. It forms the basis of several
native salts, being found combined with the carbonic, sulphu-
ric, and boracic acids. :

Species 1. CARBONATE OF MAGNESIA.

Of this species there are four varieties, viz. crystallized,
compact, earthy, and pulverulent.

Variety 1. CRYSTALLIZED CARBONATE OF MAGNESIA.

External characters. Colour, white; occurs in delicate
acicular crystals, radiating, or diverging, and possessing the
lustre of satin; also in flesh coloured crusts, not more than
two lines thick, having a polished, or sparry structure. It is
totally soluble in sulphuric acid.—Cleveland. :

Whatare the coldurs, chemical and distinctive characters of subphos-
phate of alumine 7—How is the earth magnesia obtained 7—With what
acids is this earth found cowbinod ? [
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Localities. Staten Island, N. Y. Discovered by James

Pierce, Esq. in veins, or cavities, in magnesite and steatite.
Variety 2. COMPACT CARBONATE OF MAGNESIA.

External characters. Colours, grey, or yellowish ; occurs
amorphous, tuberous, and spongig)rm ; fraeture, dull, splin-
tery, and flat conchoidal ; nearly opake ; yields to the nail
externally ; internally harder than calcareous spar ; adheres
to the tongue ; absorbs from 9 to 10 per cent of water, and
becomes translucent on the edges.

Chemical characters. Soluble with effervescence,but slow-
lgr, in muriatic and sulphuric acids ; infusible, but hardens un-

er the blow pipe so as to scratch glass.—Aikin.

Composition. Magnesia 58 ; carbonic acid 49 ; water 3.—
Klaproth.

Distinctive characéters. The bitter solution which it forms
when dissolved in sulphuric acid, and its not burning to quick
lime, will distinguish it from chalk, and other forms of car-
bonate of lime. It does not, like clay, become plastic with
water.

Localities. Upper Stiria, Moravia, Italy, Spain, and Silesia.

U. 8. Bare Hills, near Baltimore.

Variety 3. EARTHY CARBONATE OF MAGNESIA.

External charaoters.  Calonr whitish or yellowish white ;
occurs in porous masses ; fracture earthy ; yields easily to the
nail; adheres to the tongue ; sometimes swims on water.

Localities. Samos, Negropont, Moravia, and Corawall.

It is called Meerschaum in the east, and is used for the same
purposes as fuller’s earth is with us.

Variety. 4. PULVERULENT CARBONATE OF MAGNESIA.

External characters. Colour yellowish white ; occurs in
small masses, which fall to powder on drying; soft te the
touch ; soils the fingers ; soluble in sulphuric acid.

Localities. India. .

U. 8. Hoboken, N. J. Discovered by James Pierce, Esq
Staten Istand, N. Y. Roxborough, Penn.

’ Species 2. SULPHATE OF MAGNESIA.

External characters. Colour, white, or greyish white ; oc-
curs in crystalline fibres, adhering together longitudinally ;
lustre silky or pearly ; translucent; not very brittle ; taste,
bitter and nauseous.

. « Wherehas crystallized carbonate of mmu been found ?-—~What are
the chemical and distinctive characters of fhis species 2
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Chemical characters. Soluble in water, from which it is
precipitated by the carbonate of potash or soda. Under the
blow pipe, it boils, gives off its water of crystallization, and
remains. a white, infusible, spongy mass. It is composed of
magnesia and sulphuric acid.

It is found on the surface of decomposing gypsum, or schis.
tus, on the surface of pamcular soils, and in mineral waters.

Localities. Epsom,* in England, and Seidlitz, in Bohemia.
At these places it is abundant in mineral springs.

U. 8. Mammoth Cave, Ky. Greenbnar,and Monroe coun-
tll‘?s’Y Va. Near Corydon, In. in abugdance. Coeymans,
Species 3. BORATE OF MAGNESIA.

External characters. Colours, yellowish, greyish, or green-.
ish white ; occurs crystallized in the form of a cube, variously
modified by truncation ; sometimes all the edges are trunca-
ted, but in every case the diagonally opposite angles are dif-
ferently modified, sometimes by simple truncation, and some-
times by bevelment; the solid angles are subject to the same
diversity : fracture uneven, passing into flat conchoidal ; lustre
ghstemng H parent or translucent ; sometimes glves spa.rks
with steel ; pyro-electric, the opposite angles being in oppo-
site electrlcal states.

Chemical characters.. Fusible into an  opake white glass.

Composition. Magnesia 16.6 ; boracic acid 88.4.— Vau-
quelin.

Distinctive characters. Its character of possessmg opposite
electricities at its opposite angles, and the dissimilar opposite
modifications of its angles, will distinguish it from all other
minerals which it resembles.

Localities. Lower Saxony, embedded in Gypsum; near
Kiel, in Holstem, embedded in anhydrous gypsum.

Genus 4. BARYTES.

When pure, barytes is white, has a caustic, somewhat al.
kaline taste, and by the chemists is placed among the alkaline
earths. It isa strong poison. It never oceurs pure in nature,

* Whence Epsom salt, the common name of the speeies.

What is the composmnn of the sulphate of _magnesia 7—What is the
common name of this salt, and whence does it receive this name ?—In
what is borate  of magnesia found ?—What is- the composition of this
salt 7—What are the chemical and distinctive characters of this salt. 7—-
‘What are the properties of bumesB*
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but is found combined with the carbonic and sulphuric acids,
forming carbonate of barytes, and sulphate of barytes.
Species 1. CARBONATE OF BARYTES.

External characters. Colours, white, or greyish white, or
yellowish, bluish, or greenish; occurs massive, stalactical,
and in crystals ; form, resembling closely the common crys.-
tals of quartz, viz. six.sided prisms, terminated by six-sided
pyramids ; sometimes with the apices truncated ; fracture of
the massive undulated ; structure fibrous or bladed; lustre
glistening ; translucent or opake; scratches carbonate of
lune : sp. gr. 4.4. :

Chemical characters. Fusible into'a white enamel ; soluble
with effervescence, in dilute nitric, or muriatic acid, a little of
which tinges burning alcohol yellow.

Composition. Barytes 78; carbonic acid 22.— Klaproth.

_ Distinctive characters.—Its weight will distinguish it fron?
the minerals it resembles, except strontian and the sulphate of
barytes. The sulphate does not effervesce ; and carbonate
of strontian, when dissolved in an acid, and mixed with alco-
hol, tinges the flame purple, instead of yellow.

The cells of the massive variety of this subgtance, often
contain the crystallized variety.

When reduced to thin plates, it gives by refracted light, two
images, one bright, and the other nebulous.—Cleveland.

The native carbonate of barytes, is next to arsenic, one of
the strongest of mineral poisons. When dissolved in muriat.
ic acid, it is employed in minute doses, as a remedy in certain
diseases.

Localities. It was first discovered by Dr. Withering in
Lancashire, England, hence Witherite, one of its names. It
has since been found in several other places in England, in
Hungary, Stiria, and Siberia. .

U. 8. Near Lexington, Ky,

Species 2. SULPHATE OF BARYTES.

Eaternal characters. Colours, white, yellowish white, flesh
red, greenish white, and bluish ; occurs crystallized and mas-
sive; primitive form, a right four-sided prism, whose bases are
rhombs ; subject to a variety of modifications by truncation;
structure lamellar, with cleavage in three directions ; crystals

What are the native salts of barytes 7—What is said of the poisonous
property of carbonate of barytes 7—Is it rare or ot }~~What are the
prevailing colours of sulphate of barytes ?
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sometimes curved ; lustre shiniirg, between pearly and vitre-
o)l;s ’;‘ yields easily to the knife ; translucent : sp. gr. 4.446.—
ohs. >
These crystals are generally so short, as to take the tabular
‘form.

Fig. 84. Fig. 84. The primary form, a right prigm,

with rhombic bases.
Chemical characters. Decrepitates,” becomes
vitrified on the outside, and finally melts into an

opake white enamel. If coloured with oxide of
copper, the flame, on the first application of heat, is tinged
green, otherwise not ; if the enamel be applied to the tongue,
it tastes like rotten eggs; it does not effervesce with acids.
Composition. Barytes 67 ; sulphuric acid 38.—Klaproth.
Distinctive characters. Its specific gravity will distinguish
it from the minerals it most resembles, except strontian, car-
bonate of barytes, and carbonate of lead. Strontian after fu-
sion never gives the fetid taste of barytes; it gives a purple
flame, when dissolved in acid, and burned with alcohol ; car-
bonate of strontian effervesces; carbonate of lead effervesces,
and is reduced to the metallic state under the blow-pipe.
Sulphate of barytes is found in considerable variety of
form and structure, and therefore admits of a number of sub.
divisions.
- Among the more remarkable tints which occur in this spe-
cies, Mohs has noticed the following, viz. smalt blue, pale
sky blue, almost indigo blue, woad-brown, and hair brown,
bright red and yellow. '
Variety 1. LAMELLAR SULPHATE OF BARYTES.
 External characters. Colours, white, yellowish white, grey,
reddish, bluish, or greenish; occurs crystallized, sometimes
distinct, but commonly in foliated masses ; form, the right
thombic prism, subject to a great variety of truncations, or
bevelments ; crystals compressed into a tabular form ; gener-
ally aggregated into masses, so as to present, when broken,
longish granular particles, of various sizes; translucent; lus.
tre shining ; pearly ; fragments rhomboidal ; easily broken.
Fig. 85.

9 Fig. 85. A four-sided table, a common form.

- What are its chemical and distinctive characters —What are the
crystalline forms of the lamellar sulphate of barytes 7—What are the va-
rieties of this species ?
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Fig. 86. )

.-86. A right prism with rhombic bases,
modnﬁed by the truncation of its alternate solid

angles.
Fig. 87.

S Fig. 87. A four-sided table with truncated
3 terminal, or narrow faces, and.solid angles.
Fig. 8. .
Fig. 88. The same, with the narrow

faces modified by bevelment, and its an-\
'gles by truncation.

The crystals are often colourless and transparent, and al-
though generally small, Lowry mentions one, six inches long.

‘The lamine of this variety are often curved, and sometimes
unite in a point like the petals of a flower.

Sometimes the folia are set on their edges, forming thin
crystals called cockscomb spar.

Variety 2. COLUMNAR HEAVY SPAR.

It consists of very thin crystals, which are aggregated lon-
gitudinally, or are collected into bundles, or columnar groups;
structure foliated ; the columns striated ; lustre pearly; trans.
lucent.

Variety 8. FIBROUS HEAVY-SPAR.

External characters. Colour, chesnut brown ; occurs in
botryoidal, or reniform masses ; structure ﬁbrous lustre, shin-
ing resinous ; transparent; bnttle.

Compo.ntum Sulphate of barytes 99; with a trace of iron.
—-K'laproth

Variety 4. RADIATED HEAVY-SPAR.

External characters. Colour, dgrey, or yellowish grey ; oc-
curs in roundish masses, composed of radiating minute crys.
tals, which appear to come from the centre, and to project un-
equally on the surface, giving it a rough exterior; fracture-
foliated ; translucent..

What peculiar property has fetid sulphate of barytes?
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This variety being calcined, then mixed with mucilage of

ﬁum arabic, and formed into small pieces, and again heated,

as the property,-after exposure to light, of shining in the
dark. It is then called Bolognian phosphorus.

It is found at Bologna, in Italy, hence the name.

Variety 5. GRANULAR HEAVY-SPAR.

External characters. Colours, white, yellowish, or greyish
white ; occurs massive ; structure finely granular ; grains, crys-
talline and lamellar ; lustre shining ; feebly translucent.

Composition. It contains 10 per cent. of silex.—Klaproth.

Variety 6. COMPACT HEAVY-SPAR.

Egxternal characters. Colours, white, greyish or reddish
white ; occurs massive ; fracture coarse, earthy, dull, soft, and
brittle.

Localities. 1Itis found in Bohemia, Saxony, and in the
mines of Derbyshire.

Subspecies 1. FETID SULPHATE OF BARYTES. ,

Euternal characters. Colours, yellowish, brownish, or
blackish ; occursin globular masses ; structure foliated ; gives
a sulphureous odour when rubbed, or heated; in other respects
it resembles the common varieties.

Oomposition. Sulphate of barytes 85.2 ; sulphate of lime
6 ; alumine 1; oXide uf iron & 5 varbon 0.5. —Klaproth.

Uses. The pure white varieties are ground and used as a
white paint, either alone or mixed with white lead, which can-
not be considered as an imposition.—Moks.

. Crystals of the present species have been artificially obtain.
ed by dissolving sulpho-cyanuret of barium in sulphuric acid,
and allowing this solution to be slowly decomposed by the in.
fluence of the atmosphere.—Mohs.

Sulphate of barytes is found in veins, in primitive transi.
tion and secondary rocks. Its localities are numerous, though
it seldom occurs in large quantities. It is commonly found
with the ores of lead, copper, zinc, &c. -

Localities. Its foreign localities are numerous, being found
in almost every country where mines are explored. .

U. 8. Cheshire, Berlin, Farmington, Hartford, and South-
ington, Con.—Silliman. Hatfield.—Gorham. Southampton.
—Eaton. Middlefield and Greenfield, Mass.— Hitchcock.
Livingston’s lead mine.—Shaeffer. Little Falls, on the Mo-

V{hnt are the uses of this species 7—Is this a common or rare mine.\
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hawk.—~Eaton. The Highlands, near the Hudson, N. Y.
Pierce and Torrey. Near Newton, Sussex County.—Chil-
ton. On the west side of Paulin’s Kill, and near Scotch
Plains, N. J.—Pierce and Torrey. Perikomen lead mine.—
Wetherill. Buck’s County, 3 miles west of New Hope.—
Lea. Bedford County, at the foot of Blue Ridge, Penn.—
Wister. Liberty, Frederic County, and Washington County,
Md.—Hayden. Near Lexington, Ken.«—Jessup. Several
of the lead mines, in Missouri.—Schoolcraft.

Genus 5. STRONTIAN.*

This earth in many respects resemblesthat of barytes. It
is white and fuses with difficulty. It is never found pure in
nature, but is combined with the carbonic and sulphuric acids,
forming a carbonate and sulphate of strontian.

" Species 1. CARBONATE OF STRONTIAN.

External characters. Colours, white, greyish, or greenish
white; occurs crystallized, fibrous, massive, and stellated;
form, the hexahedral prism, modified by truncation, of termin.
ated by pyramids ; structure divergingly fibrous, or bladed;
lustre, shining pearly ; fracture, fine graimed, uneven; crys-
tals small or acicular, often attached to the massive ; yields to
the knife ; brittle: sp. gr. nearly 4.

Chemical characters. Becomes glazed an tho outside, but
does not melt; tinges the flame purplish red; effervesces

with nitric, or muriatic acid, and a paper dipped in the solution,
burns with a purple flame ; with borax dissolves into a clear
globule. 4
Composition. Strontian 69.5 ; carbonic acid 30.—Klaproth.
Distinctive characters. It resembles carbonate of barytes,
but the carbonate melts without tinging the flame. It is found
in primitive rocks, with the ores of lead, zinc, and copper, and
'is often accompanied by sulphate of barytes, and calcareous
spar. :
pIt has not been discovered in the U. States.
Species 2. SULPHATE OF STRONTIAN., CELESTINE.t
Eaternal characters. Colours, white, greyish white, yel-
lowish white, or reddish, and more rarely light blue; occurs
fibrous, massive, stellated, and crystallized ; form, the primi-

* From its having been first discovered at Strontian, in Scotland.
t 8ky blue, from its colour.

~ Is the earth, strontian, ever found pure 7—What are the chemical and
distinctive characters of carbonate of strontian ?
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tive, a right rhombic prism, the alternate angles of which,
according to Phillips, are 104° and 76° ; structure la-
mellar, with joints parallel to the faces of the prism,, that
parallel to the base being particularly distinct ; lustre shining,
between pearly and resinous; translucent or transparent ;
yields to the knife ; brittle: sp. gr. 8.6. '

Chemical characters. Melts before the blow pipe into a
white friable enamel, without very sensibly tinging the flame ;
after a short exposure to heat it becomes opake, and then
acquires a somewhat caustic, acrid flavor, very different from
that of sulphuretted hydfogen, which heavy spar acquires in
similar circumstances.—Aiken. Phosphoresces on hot iron.

Composition. Strontian 58 ; sulphuric acid 42.—Klaproth.

Distinctive characters. It resembles the carbonates of stron-
tian and barytes, and the sulphate of barytes. But the dis.
tinctive characters given under each of those species, will
distinguish this from them.

Variety 1. FIBROUS CELESTINE.

Exzternal characters. Colours, milk white, passing into blue,
or sky blue ; occurs massive, in plates and in fibrous crys-
tals ; lustre of the longitudinal fracture, shining ; cross frac-
ture glistening and pearly ; fracture in one direction foliated ;
translucent ; loses its colour in keeping ; easily broken : sp.

. 3.8.
nghis variety is rare. It sometimes occurs in thin beds or
layers like gypsum, its fibres being perpendicular to the sides
of the bed.—Cleveland.

" Localities. Montmatre, near Paris, Switzerland, Sicily,
and in several places in England and Scotland.

U. 8. Frankstown, in the Bald Eagle mountain, Penn.

Variely 2. FOLIATED CELESTINE. )

External characters. Colours, white, grey, bluish, or sky
blue ; occurs massive, and crystallized, in four or six-sided
prisms, variously modified ; sometimes the four-sided -prism
is terminated by four.sided pyramids; and sometimes the
termination is dihedral ; often this form is deeply truncated
on its lateral edges, so as to produce a six.sided prism, crys-
tals often flat or tabular; fracture imperfectly foliated ; strongly
translucent ; crystals sometimes transparent,

‘What is the composition ol; sulphate of strontian 7—Why is this mine-
ral called celestine —~What are the natural salts of strontian ?
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Fig. 89.

Fig. 89. A four.sided prism terminated by a
\ two-sided summit, standing on the obtuse lateral
” angles of the prism.

Fig. 90.

Fig. 90. A four-sided tabular prism terminated
by pentagonal, or five-sided faces.

Localities. Bristol and Yorkshire, England. Tyrol, and
near Cadiz.

U. 8. Lockport, (Silliman,) and Moss lsland, N. Y. the
latter discovered by Prof. Douglass. Near Baltimore. Mag-
nificent crystals have been found on Strontian 1sland, in Lake
Erie.—Mobhs. .

CLASS II.
EARTHY MINERALS.

This Class includes such minerals as are composed of one
or more earths. Some of them also contain small portions of
one or more metallic oxides, which however are not conside-
red as essential ingredients.

QUARTZ.

Pure quartz, as it exists in transparent rock-crystal, is com-
posed of silex or silicious ea.rth with two or three per cent. of
water.

Silex is petfectly white, without either taste or smell. It
feels harsh ; is insoluble in any of the mineral acids ; infusible
alone, but melts and forms glass with potash. 1t is a com-
pound body, and according to Berzelius, is composed of about
50 per cent. of ogygen, united to an equal proportion of its
base, called silicium.

Spectes 1. COMMON QUARTZ.

External characters. Colours, white, yellowish, red, bluish,
‘brown, and greenish, or green, or transparent and colourless ;
occurs massive ; in concretions, with a diverging and acicu.
lar structure ; in confused crystalline masses, of which the
structure is not visible : also in crystals; form, the six-sided
prism, terminated by six-sided pyramids : also the dodecahe-
dron, or double six-sided pyramid. Both forms subject to a
great variety of modifications ; scratches glass ; sp. gr. 2.68.

Of what earth is quartz chiefly composed 1—What are its colours ?
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Chemical characters. Infusible. Two pieces rubbed to-
gether give a peculiar smell, like that of the electric fluid ;
insoluble in the acids, except the fluorie.

Composition. Silex nearly pure.—~Berzelius.

Subspecies 1. CRYSTALLIEED QUARTZ.

General characters as in the species. Common form of
the crystals, six.sided prisms, terminated by six.sided pyra-
mids. Primitive form, the rhombeid.

Fig. 91.
Fig. 91. The six-.sided prism, terminated by six-
sided pyramids.
Fig. 92. R
" Fig. 92, The dodecahedron, or two six.sided
pyramids, joined base to base, without the inter.
vention of the prism.
Fig. 93,

4

Fig. 03. The two pyramids separated from
each other by the intervention of a very short:
/ six-sided prism. -

,_/b\ Fig. 94. An irregular erystal, three planes of
the pyramid being extended at the expense of the
others; a form not uncommon. :

In figure 91, the terminating pyramids may be considered
as separated several inches from each other, by the interven-

What are its chemical characters 7—What are crystalline forms of
quartz ? o
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ing prism, or as a prism several inches long, terminated by

In figure 93, the .pyramids are merely separated by the
short prism interposed between their bages. This form, how-
ever, is still copsidered as a prism, termipated by ﬁyra.mids.

In figure 92, the prism entirely disappears, and the two ter-
minal pyramids join base to base. It now assumes a figure
of twelve sides, each end beginning and terminating a six-sided

yramid. »
P These crystals are subject to a variety of modifications, by
truncation, or the replacement of their edges, or solid angles,
by plane faces of various sizes and shapes. )

Crystallized quartz, not only occurs in single distinct crys,
tals, but is often found implanted in groups, the pyramids of
which only appear distinct. It also occurs lining the cavities
of other minerals, or incrusting their surfaces in small, but
frequently in very perfect crystals, the pyramidal terminations
having e high polish, and the specimen appearing as if it was
studded with gems.

Quartz occurs in primitive, transitive, and secondary rocks.

Localities. Madagascar, Dauphiny, the Alps, Cornwall,
&e.

The finest crystals come from Madagascar and the Alps.

Specimens sometimes contain water, air, or bitumen en-
closed. These are rare. .

Crystals often enclose clay, titanite, hornblende, asbestos,
iron ore, native silver, &c. ’

According to Pinkerton, natyre produces regular rock crys-

tals in the vast caverns of the Alps, of such enormous size,

that they weigh several tons each.

U. 8. The localities of rock. crystal are very numerous in
this country. A few, only where fine specimens are found,
«can be given. :

Lake George, N. Y. The crystals are_perfectly transpa-
rent, and sometimes & inches long.—Silliman. Frederic
county, Md. The crystals are scattered on the surface of the

round, and are perfectly transparent.—Hayden. Grafion,

t. Remarkably pure and translucent.—Hall. Newbury
District, 8. C. ; Abington and Plainfield, Mass.

Uaa.—lt is much used, when cut and polished, as an in-
ferior gem. The ancients made engravings upon i, but it is
considered too soft for this purpose. The transparent variety

Where are the finest specimens of quartz found 7—What are the uses A

of quartz?
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is polished for spectacles, and has the advantage of rot being
easily scratched. )

Crystals may be coloured by plunging them while hot into’
a vegetable, or metallic solution which possesses colour, but
they are very apt to crack by the process.

Quartz when set, may be distinguished from glass, or paste,
by touching it with a fine file, which will cut the glass, but
will not scratch the quartz.

The varieties of this species are numerous, and are distin-
guished chiefly by their colours.

Variety 1. AVANTURINE.

External characters.—Colours, brown, yellow, grey, bluish,
greenish, or white ; variegated by brilliant points or spangles,
of a golden or silver ¢olour. '

These spangles are small plates of mica, of various colours,
interspersed through the mass. It is' employed in jewelry,
and some specimens are exceedingly beautiful. It is some-
times imitated by art, apparently, by sprinkling recent brass
filings into melted glass.

Localities.—Cape de Gatte, Spain. This is of the finest
kind. Scotland, England, France, &¢.

Uses.—It is much esteemed in jewelry,

Variety 2. PRASE. 6REEN QUARTZ.

External characters,—Colour, dark green; occurs in crys-
tals, and crystalline masses; lustre resinous, or vitreous ;
translucent.

1t is seldom crystallized, but is commonly found in pebbles,
or masses among other minerals.

It seems to be common quartz coloured with actynolite, or
perhaps epidote. Sometimes the fibres of the actynolite are
distinct. .

Localities. Saxony in a metallic bed. Scotland with ac.
tynolite. Moravia, England, &c.

U. S. On Lake Superior. Near Baltimore, and on the
west side of Blue Ridge, Md. Milton, Brighton, and West
Cambridge, Mass.

Use. %t is much esteemed as an ornamental stone, and is
cut and polished for jewelry. '

‘What is the colour and appearance of avanturine 7—What is the colour
of prase —How.does prase differ from common quastz ?

v
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Variety 8. MILKY QUARTZ.

External characters.—Colour, milk-white ; occurs massive
and in crystals; hardness, that of quartz. .

When crystallized, it is remarkable that the crystals are
more regularin their forms than those of the transparent vari-
ety.—Phillips. ’

Variety 4. ROSE QUARTZ. _

External characters.—Colour, rose.red, which in small
pieces appears pale. Occurs massive and in crystals ; trans-
lucent, or nearly transparent.

It fades, when exposed for a long time to the light. Its
, colour is probably owing to a small quantity of manganese.

Localities. Bavaria, Bohemia, Finland, Siberia.

U. 8. Southbury, Con. Itis of a delicate colour, and
forms an insulated mass.—Silliman. Also at East-Haddam ;
Plainfield, and Williamsburg, Mass.; West-Chester, N. Y. ;
Keene and Acworth, N. H.

Use. Itis cut and polished for jewelry.

Variety 5. AMETHYST. VIOLET QUARTZ.

External characters.—Colour, violet blue, often deep and
pale in the same specimen; occurs most commonly in crys-
tals; form the same as common quartz; crystals generally
grouped, the pyramids only appearing distinct ; translucent ;
hardness, that of quartz. :

Composition. Silex 97.50; alumine 6.35; oxide of iron
0.50 ; oxide of manganese 0.25.—Rose.

Crystals of amethyst are rarely of the same colour through-
out. The summits only, are commonly purple, the prism be-
ing colourless; or tinged greenish.

'he Orientals were very partial to this stone. ~ The colour,
they considered that of new wine, and the Persians believed
that wine drank from a cup of amethyst, would not intoxicate.
The oriental amethyst is a sapphire, but it is probable that
the present species was the one so highly esteemed, as the
sapphire is found only in small crystals.

Crystals of amethyst very rarely occur single, but are fa-
_ciculated, or aggregated, and separate into irregular colum-
nar pieces, when struck. .

By long exposure to heat, the colour is said to disappear.

It occurs in greenstone, and porphyry, often forming geodes.
It is also sometimes found in primitive rocks.

What is the colour of rose quartz 7—Does it occus maassive, or crys.
tallized ?-.—Wlu_t is the calour of amethyst ?



MINERALOGY. o7

Uses. 1t is highly valued as an ornamental stone, and is
cut and set for ear rings, necklaces, watch seals, &c. at the
present day. )

The name Amethyst occurs in Scripture. It was the ninth
stone .in order, on the Jewish high priest’s breast-plate of judg-
ment, with the name Issachar engraved thereon.

Some of the finest engravings are on this stone. Among
these are the bust of Trajan in the Royal Library at Paris;
and more recently done, are the Apollo Belvidere, the Farnese
Hercules, and the group of Laocoon, by Sirleti.

Localities. Cambay in India, Siberia, Spain, Sweden, Bo-
hemia, France, England, &ec.

The finest are brought from India, Spain, and Siberia.

U. 8. Wallingford, Farmington, Berlin, and East-Haven,
Conn.—Cleaveland. Mount Tom, Mass. in beautiful crystals..
Silliman. Ludlow and Westniinster, Vt. Pacquanack Moun.
tain, and at Patterson, N. J. Chester County, Penn. in large
transparent crystals.—Gilmor. Hampton Falls, and White
Hills, N. H. Belchertown, Mass. in rounded masses, some-
times 18 inches in diameter.—Shepard.

Varicty 6 —YELLOW QUARTZ. CITRINE.

. Egzternal characters.—Colour, wine, honey, or straw yel-
low ; occurs massive and in crystals.; translucent ; semi.-
transparent.
When heated, its colour entirely disappears in a few seconds.
It is called false, or Bohemia topaz. .
Localities. Carngorm, Scot. ; Cornwall, Eng.
U. 8. Southampton, Mass. Near St. Louis, on the banks
of the Mississippi. Blue Ridge, Penn. Aeworth, N. H.

Distinctive characters.—The topaz, for which citrine is

often mistaken, scratches quartz, which citrine does not.

Variety 7. BROWN QUARTZ.

External characters. Colour, various shades of brown,
translucent.. ’

Localities. Jetland furnishes the finest crystals of this
variety. '

Variety 8. FERRUGINOUSB QUARTZ.

External characters. Colour yellowish, or reddish, some-
times blood, or brownish red ; occurs massive and crystallized
in the usual form of quartz; translucent or opake ; fracture
small conchoidal..

What use is made of amethyst 7—What is said of the occurrence of
this name in the Scriptures ?

9*
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Chemical characters. Some specimens become magnetic
when heated.

Composition. Silex 93.5 ; oxide of irorr 5.0 ; water 1.0.—
Buchotz. '

The massive variety is sometimes crystallized on the sur-
face ; and sometimes groups of common white crystals termi-
nate-in ferruginous quartz, the summits only being coloured.

"This variety of quartz is eoloured by the oxide efiron: hence
when the yellowish kinds are exposed to heat, oxygen is ab-
sorbed, and the colour is changed to red.

Ferruginous quartz is most commonly found. in primitive
mountains, associated with the ores of iron. .

Localities. Bohemia, Spain, England, Scotland, Siberia,
and Saxony, N

U. 8. Litchfield, Conn. At Mentzer’s Gap, Penn. in
loose masses, terminated at each extremity by three faces.—
Hayden.

Variety 9. IRISED QUARTZ. ‘

‘This variety is peculiar only for reflecting a series of pris-
matic colours, either internally, or externally. When the re-
flection is external, it probably proceeds from the deposit of
some metallic oxide on the quartz. The internal colours ob.
viously proceed from cracks; or fissures, which are sometimes
in the direction of the natural joints.

Sometimes the internal play of colours may be produced,
by plunging a crystal, moderately heated, into cold water.

Variety 10. RADIATED QUARTZ.

It occurs in crystals generally small, and closely aggrega- .
ted, which radiate from a point.

Variety 11. STALACTICAL QUARTZ.

This variety, according to Phillips, occurs in one of the
Cornwall copper mines. It has, in no respect, the appear-
ance of chalcedony, since it consists of strait stalactites seve-
ral inches long, composed of an aggregation of crystals diver-
ging from the centre.

A beautiful specimen of this varjety in my possession from
South America, is studded at every point externally, with
small brilliant crystals. Internally, and particularly near the
surface, it is composed of aggregated, radiating crystals..
€olour, milk-white, ) )
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Variety 12. PSEUDOMORPHOUS QUARTZ.

This variety either takes the forms of crystals, or of cavi-
ties once occupied by crystals.

These specimens sometimes present very curious appear-
ances, viz. : hollow vacant spaces, of the exact form of some
crystal which the quartz had once invested, but which had
been decomposed and washed away. Also, the solid form of
some crystal, under which real crystals of quartz never ap-
pear, and which form it took from the deposition of quartz into
the cavity once occupied by somereal crystal.

Localities. Bristol, Cornwall, and Durham, Eng.

U. S. Southampton and Deerﬁeld Mass. Simsbury,
Conn.

Variety 13. FETID QUARTZ.

External characters. Colour, grey, of several sha.des,
sometimes marked with spots or stripes of a dark hue ; occurs
massive, and sometimes in crystals ; translucent ; lustre re-
sinous ; gives a fetid odour when struck.

According to Professor Cleaveland, this variety, never
transparent, is always translucent or opake, and in some in.
stances phosphoresces by friction.

The odour which it emits.is like that of sulphuretted hydro-
gen, and probably arises from some bituminous. matter,"which
at the same time gives it colour.

Localities. Near Nantes, in France. :

U. 8. Topsham, Me. On the banks of Connecticut river,

- from Bellows. Falls to Middletown.— Hitchcock.

Variety 14. SPONGIFORM QUARTZ.

Eaternal characters.—Colour, white, yellowish, or greyish
white ; occurs massive ; texture loose and spongy ; easily
broken very light ; scratches glass ; floats on water for a
few minutes.

Composition. Silex, 98; carbonate of Lime, 2.— Vaugquelin.

Professor Mohs says, that float-stone- consists of a delicate
tissue of minute ¢rystals, visible-under a. powerful magnifier,
and that it insensibly passes into hornstone and flint,

Variety 16, GRANULAR QUARTZ.

External characters.. Colour, white, or greyish white ;
occurs massive ; structure, fine granular; often friable.;
sometimes flexible ; opake.

What is pseudomorphous quartz? How is fetid quartz distinguished 7
‘What is said of spongiform quartz ?
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The appearance of this variety resembles a white sand-
- stone without cement. In thin plates it is sometimes slightly
flexible. . . :

It sometimes forms extensive beds.

Localities. Brazil and near St. Gothard. Whitby, Eng.
The flexible kind ocecurs at all these localities.

U. 8. Vernon and Middlebury, Vt. Williamstown, Mass.
where it forms a hill. ‘

Variety 16. SsMOKY QUARTZ.

Eaxternal characters. Colour, brownish yellow, of various -
shades ; translucent, or nearly transparent.

Objects seen through it appear as they do through smoked

lass. :
& Localities. Cairngorm, Scot. and Brazil.

U. 8. White Hills, N. H, Shrewsbury and Wardsbo-
rough, Ver. Lancaster county, Penn. Fine crystals.—
Seybert. Cornwall, and Torrington, Conn. Topsham, Me.
Acworth, N. H. Fine specimens.

Uses. It is employed in jewelry. Some very ancient en-
gravings are said to be on this kind of stone.

' Species 2. car’s £YE.

" External characters. Colour grey, with a greenish tinge ;-
also brown or reddish ; gives out internal white chatoyant
reflections of light, sometimes greenish and pearly, resembling
the reflection from the eye of the cat ; translucent in one
direction, and nearly transparent in another ; scratches quartz.

Chemical characters. Infusible, but becomes opake and
spotted, by heat. . S

Composition. Silex, 95 ; alumine, 1.75 ; lime, 1.50 ; oxide
of iron, 0.25.—Klaproth.

This is a singular and beautiful little stone, which comes -
from India, ready cut and polished. The size is about that
of half a hazlenut, and it is generally cut in form of an ovate
hemisphere. Its peculiar pearly reflections are said to be
caused by minute fibres of amianthus, by which it is pene-
trated. )

It is in great request as a gem, and bears a high price.

Its geological situation and localities are unknown.

‘What'is the appearance of smoky quartz 7—What peculiarity has
cat's eye 1—What is the cause of the pearly reflactions in this stone ?
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Species 8. orAL.*

This species contains one of the most beautiful and costly
of precious stones. The composition of opal differs from that
of quartz, chiefly in its containing a greater quantity of water.
None of the varieties are hard enough to give fire with steel.

Variety. 1. PRECIOUS OPAL. NOBLE OPAL,

External characters. Colours, white, milk white, or yel-
lowish white ; occurs in small masses, or concretions ; trans-
lucent, or transparent ; presents as it is turned in different di-
rections towards the light, most of the prismatic colours ;
fracture conchoidal ; scratches glass; easily broken ; sp. gr.
2.1,

Chemical characters. Decrepitates and loses its colours
when heated, but is infusible.

Composition. Silex 90 ; water 10.—Klaproth.

The precious opal is readily known from its beautiful dis-
play of changeable colours ; these are green, blue, yellow,
red, and purple of various shades, proceeding from the interior
of the gem, and depending on-the direction in which it is turn-
ed towards the light.

The phenomenon of this beautiful play of colours, has not
been satisfactorily explained. Hauy attributes it to.the fis-
sures of the interior being filled with films of air, agreeably to
the law of Newton’s coloured rings, when two pieces of glass
are pressed together.

Mohs objects to this explanation, on the ground that, were
this the fact, the opal would present nothing but a kind of irri-
descence.

Dr. Brewster, however, aftera great number of observa.
tions, concludes that the play of light depends upon openings
in the interior of the mass of opal, which are not accidental
fissures, but of a uniform shape, and which reflect the tints of
Newton’s scale.

The opal was well knotvn to the ancients, and is mentioned
by Pliny, who states that the Roman Senator Nonius chose to
suffer banishment, rather than part with a valuable one to.
Mark Anthony. '

. Localities. Hungary ; where it is found in small masses,

* From the Greek, signifying eye. The ancients believed this stone
had the power of strengthening the eye ?

What is the composition of precious opal 7—How may this gem ba
distinguished ?—What causes its variety of colours ?
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in a vein of claystone porphyry. Also in the Faroe [slands ;'
near Freyberg, and in South America.

The Hungarian opal mines are at Czerwiniza, where they
are found of various qualities, from the white translucent com-
mon opal, to the utmost refulgence of the lively play of colours
by which that noble gem is (istinguished.

Uses. The opal is cut and polished for the finest and most
costly kind of jewelry. In setting it, a black féil is said to
have a powerful effect in heightening its play of colours.
Some opals of remarkable beauty, are equal in value to the
diamond. o

Jameson relates that in' the' cabinet at Vienna, there are
two pieces of opal, one of which is 5 1.2 inches long, by 2
1-2 inches in diameter, and the other about the size of a
hen’s egg. Both of them exhibit a very rich and resplendent
play of colours. These are from Hungary, and probably the
largest specimens ever found.

" Variety 2. FIRE OPAL,

External characters. ‘This variety differs from the precious
opal in possessing only a red reflection, when turned toward
the sun, or a strong light. ‘ .

The colour of fire opal is bluish white, milk white, or yel-

_lowish. It is said to occur with the precious opal, but to be
much more rare. )

Jameson describes a fire opal of a hyacinth red which gives
carmine red and greenish reflections. It comes from Mexico.

Mr. Phillips possesses a specimen of fire opal from Corn-
wall.

» Variety 8. COMMON OPAL.

Ecxternal characters. Colour, white, with shades of yellow,
blue, or green ; occurs massive, and in rolled pieces ; fracture .
perfectly conchoidal ; fragments sharp edged ; lustre resino-
vitreous ; translucent ; is scratched by quartz ; brittle; scratches
glass; sp. gr. 2. 1.

Chemical characters. Infusible ; insoluble in acids.

Composition. Silex 92 ; water 7.75; oxide of iron 0.25.
—Phillips. ‘

This varietyis entirely without the play of prismatic colours
which makes the precious opal so valuable.

When viewed by the transmitted light, the milk white va.
riety often appears of a different colour.

What is the use of this stone ?—How dbes the common, differ from
the precious opai ?
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Distinctive characters. Pitchstone, which it may sometimes
yesemble, is' fusible, and of a darker colour. Its fracture is
aore perfectly conchoidal, and it is more translucent than
semi-opal. It is not as hard as chalcedony, cacholong, or
hornstone. :

Localities. Hungary, Saxony, Bohemia, and Silesia. In
Hungary it is found with the precious opal.

U. 8. Near Easton,Penn. Litchfield, Conn.

Uses. It is cut and polished for jewelry.

Some fine ancient engravings are on this stone, but it is
considered too soft for this purpose. Of modern engravings
on it, a cameo is mentioned, bearing the likeness of Leuis
XII1. when a child. .

Variety 4. 8EMI-OPAL.

Exzternal characters. Colours, white, greyish, yellowish,
.or brownish ; occurs in compact masses, also stalactical and
reniform ; fracture imperfectly eonchojdal; translucent, or
nearly opake ; colours generally dull, and sometimes runs in
spots or veins; brittle; often covered with an opake crust
from decompaesition.

Chemical character. Infusible, but turns white.

Composition. Silex 85; carbon]l; ammonical water 8 ;
oxide of ‘iron 1.75.—Klaproth.

Distinctive characters. It is more opake than common opal ;
and is also harder. Pitchstone is generally of a darker colour,
and is fusible. It never possesses the peculiar milky white,
ness of cacholong, nor the hardness of chalcedony.

It occurs in most countries of Europe, especially in silver
veins, traversing granite and gneiss. ‘

Localities. Greenland, Iceland, Faroe Isles, and France,

U. S. Bare Hills, Md. Corlear’s hook, N. Y. At the
Falls of the Delaware, Penii.

Variety 5. wooD OPAL.
* External characters. Colour, several tints of white, grey, -
brown, and black ; occurs massive, with a ligneous aspect ;
fracture conchoidal ; harder than semi-opal ; lustre resinous
or waxy ; translucent on the edges, or opake ; sp. gr. 2.

This variety resembles semi-opal, except in its woody ap.
pearance.

It is distinguished, according to Phillips, from petrified

What is the use of commen opal 2—What are the distinctive charac-
ters of common opal ?
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wood, by its greater lightness and translucency and its con.
choidal fracture.

Localities. Hungary, in alluvium. Transylvania, in trap.

Variety 6. FERRUGINOUS OPAL.

External characters. Colour, some shade of red, yellow,
grey, or brown, generally deep, sometimes spotted ; occurs
massive ; opake or feebly translucent at the edges ; fracture
flat conchoidal ; lustre shining : sp. gr. 2.

Composition. Silex 43.5 ; oxide of iron 47; water 7.5.

Distinctive characters. Differs externally from common
opal in the deepness of its colours. It probably passes into
jasper, from which it is sometimes difficult to distinguish it.

Localities. Hungary, Siberia, Saxony, and near Constan-
tinople.

Variety *. HYDROPHANE.*

External characters. Colours, white, or yellowish ; occurs
massive, and in small concretions ; opake, when dry, but be-
comes translucent and opalescent after immersion in water ;
adheres to the tongue ; fracture conchoidal.

Composition. Silex 93.13 ; water 5.26 ; alumine 1.62.—
Klaproth.

The curious property which this variety possesses of be-
coming transparent, on immersion, seems to depend on the
porous nature of the stone. Other porous substances, con.
taining air, as white paper and linen, become more or less
transparent when their pores are filled with water instead of
air.

Winklemann describes an ancient engraved stone, with
three layers, one of which was white; and says that the
white layer became black, when the ring in which it was set
was worn, but that it became white again when the ring was
laid aside.

Itis probable that the white layer, was an hydrophane, and
that the moisture of the hand rendered it so transparent as to
show the black one to which it was attached, through it, and
thus to make itself appear black.—Rees Cyclop.

. Species 4. FLINT. ° .

External characters. Colours, grey, yellow, and blackish,
of various shades; occurs in nodular masses, covered exter-

* From the Greek, in allusion to its becoming transparent in water.

What are the colours of hydrophane 2—Whence comes the name of
this variety 7—How is the transparency of this stone accounted for
when immersed in water ?

.
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nally with a white chalky coat; texture compact; fracture
perfectly conchoidal ; lustre glimmering, somewhat greasy ;
fragments sharp edged ; translucent on the edges ; gives lively
and copious sparks with steel ; scratches quartz : sp. gr.2.58
to 2.63.

Chemical characters. Infusible, but loses its colour, and
becomes opake and brittle. :

Composition. Silex 98 ; lime 0.5; alumine 0.25 ; oxide
of iron 0.25 ; water 1.—Klaproth. :

Itis found in the upper part of chalk formations, in marl, in
limestone formations, and in alluvial deposi?s.

Localities. Denmark, Poland, Siberia, France, England.
Immense beds are found in the north of France, and at Dover,
in England. ,

Nodules of flint are sometimes found enclosing organic re-
mains, and Kirwan quotes an author who says that 126 silver
coins were found in different nodules of flint at Grinoc, in
Denmark, and an iron nail, at Potsham.

Uses. Its most important use is that of making gun-flints.
It therefore assumes a very important rank among minerals,
and particularly when it is considered that the defence, and
even liberty of a nation may depend on its locality.

The manufacture of gun flints is chiefly confined to France
and England. In the former country, in the vallies of the
Seine and Marne, immense beds of flints are found, and the
manufacture is carried on to a great extent.

Good stones for this purpose are however comparatively
scarce, for Dolomieu states, that out of 20 beds, which the.
workmen go through, not more than one or two, contain good
flints for working. Nor can the stones, though good when
first raised, be worked after being exposed to the air for any
considerable time. v .

The instruments used in fashioning gun flints are, a large
hammer with square heads; a small hammer with blunt
points, nearly in the form of a triangle ; a little steel instru.
ment, in shape of a wheel, with a handle in the centre, called
aroller ; and a chisel seven or eight inches long, bevelled on
both sides. . oo

Having selected a good specimen of silex, the workman
seats himself on the ground and proceeds as follows.

How.does flint differ from other species of quartz 7—What ire the
uses of flint ? 10 ’ .
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Placing the mass on the left thigh, he divides it in the middle
with a few gentle blows of the large hammer.

He next takes one half of the mass, and with the small ham-
mer, breaks it into pieces about 2% inches long, 1} wide, and

1 of an inch thick. This requu'es peculiar dextenty and

much experience.

To fashion the flint ; he places one of the small pieces on
the edge of the chisel, which is supported by the fore-finger of
the left hand, and with light blows of the roller, it breaks
along the edge of the chisel, and is thus reduced to its proper
shape and size. o

The operation of fashioning a gun flint is done in less than
a minute, and a good workman will produce a thousand per
day. -

About 800 people are employed in this species of manufac.
ture, in a particular section of France, and they have excavated
a great proportion of the plain they inhabit.

Species 5. CHALCEDONY.*

This species presents several varieties which nearly agree
in respect to fracture and hardness, but differ chiefly in respect
to,colour. In several instances, however, they mutually pass
into each other, so that it is sometimes difficult to determine
where one variety terminates and the other begins. Chalce-
dony also passes insensibly into agate and carnelian, and per-
haps into hornstone.

Variety 1. COMMON CHALCEDONY.

External characters. Colours, white, bluish white, pa.le
“yellow, brownish, greenish, and grey ; occurs in small masses,-

in nodules, stalactlca.l concretions, and in hollow crusts ; sur. -

face rough ; fracture conchoidal, oruneven ; fragments sharp
edged ; lustre vitreous ; harder than flint ; tra.nslucent, with
a cloudy, or milky appearance sp. gr. 2. 60

Chemical characters. Infusible, but turns white and opake.

Composition, Silex 84 ; alumine 16.—Bergman.

Chalcedony when viewed by transmitted light, appears milky,
-and sometimes clouded.

It almost always occurs externally with a dark coloured,
corroded crust, and is often found hollow, with crystals of
quartz lining its cavities.

* From Chalcedon in Asia, where it was found by the ancients.

How are the nodules of this stone formed into gun flints 2-—~Whence
comes the name, chalcedony 7—What is chalcedony composed of 7—In
what form does this mineral chiefly occur ?
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Distinctive characters. It is more transparent than flint ;
is never reddish like carnelian ; nor milk white and opake,
like cacholong ; nor striped, like onyx and agate. It also
differs from all these in exhibiting marks of internal mammilla-
ry concretions, when held between the eye and the light.

Chalcedony is often called by jewellers, white carnelian.

It is found in the cavities of rocks, as amygdaloid, porphy-
1y, green-stone, and basalt.

Localities, Its foreign localities are Very numerous, but the
finest specimens are said to be found in Cornwa.ll Eng. and
the Faroe Islands.

U. S. East Haven, Con. ; specimens ﬁne, and well cha-
racterized.—Silliman. Deerfield and Middlefield, Mass. ;
Counties of Perry, Athens, Hocking, &c. Ohlo—Atwater

+ Little Britain, Lancaster County, Penn. ; very beautiful.—

. Conrad. Several places in Missouri. Near Pompton Plain,
also on Pracknes Mountain, and in Sussex County, N. J. ;
Lynn, on Nahant beach, Mass.

Uses. Chalcedony bearsa fine pohsh and is considerably
esteemed, under the name of white carnelian, as an ornamen-
tal stone, for watch seals, snuff boxes, &c.

The ancients engraved upon it, and there are still extant,
several master pieces of the art, on this stone. One of the
best is the celebrated Dionysian bull, by Hyllus.

Variety 2. onyx.

External characters. Colours, milk white .and opake, and
bluish white and translucent, alternating with each other.

The onyx, so far as we have been able to ascertain, is &
striped chalcedonic stone, consisting of alternate layers of
opake milk white chalcedony, or cacholong, and of the com-
mon bluish, translucent chalcedony.

. Good specimens of the onyx may often be found at the
present time among the obsolete, and neglected articles which
are thrown aside in every jeweller’s shop.
Variety 3. cACHOLONG.

Exaternal characters.  Colour, milk white; occurs in layers
with chalcedony ; or sometimes encrusting or penetrating it ;
opake, or as it runs into chalcédony, translucent ; hardness
equal to quartz ; lustre pearly : subject to dlsmtegrauon

This is merely a white and opake variety of chalcedony,

Is it a -common mineral ?—Wgut are its uses 7—What is the appear-
ance of onyx?
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into which it passes by insensible shades. In polished speci-

mens of chalcedony, specks of cacholong are often seen.
Localities. On the borders of the river Cach,* in Bucha-

ria, with chalcedony. In the Faroe Island, Elba, Spain, &c.

Mass .
Variety 4. samp.

This is chalcedony of a deep rich, reddish brown colour ; .

by transmitted light approaehing to blood red.—Phillips.

" 'This is most probably a variety of carnelian, but is permit-
ted to remain here, that the varieties forming the sardonyx
may be near each other.

Species 6. sarponyx. Rees’ Cyclop. .

External characters. Colours, alternately bluish, white,
and red ; consisting of stripes or layers of onyx and sard.

Systematic writers do not agree as to what constitutes onyx
and sardonyx.

Jameson says, the onyx is formed of white and brown stripes
of chalcedony.

Atken thinks, that two or more plates of any of the va-
rieties of chalcedony forms the onyx.

Hauy and Cleveland call that variety of agate, on which the

different colours are arranged in distinct parallel stripes or
zones, onyx-agate. T
Phillips agrees with Jameson in respect to onyx, and says
that sardonyx consists of sard and alternate layers of onyx, or
milk white chalcedony. _
Hauy and Cleveland, define sardonyx, to be a reddish yel-
low variety of chalcedony, &c. - h
- Amidst this confuyion, it appeared desirable that the ancient
distinctions should be adopted, if they could be ascertained,
and it appears from Rees’ Cyclop. article Gems, that the stone
anciently called onyx, was one which agreed with the above
description of that variety, and that the sardonyx consisted of
alternate stripes of sard and onyx, or sard and chalcedony, or
both. '
. This account agrees with that of Calmet, who says that sar-
donyx is sardius united to onyx.
Onyx and sardonyx have been employed by ancient, as well
as modern artists, for executing those gems in relief, called
Camieos ; the different colours enabling the artist to display

‘his taste and skill with most exquisite effect. Thus if a white

* éuch, whence the name. -

U. 8. Deerfield, Mass. (with chalcedony). Pittsfield;
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translucent zone be next to one of sard, the red ground will
impart a beautiful flesh-red colour to the face, and if a white
opake zone comes next above the translucent one, as in the
onyx, this may be converted into drapery, &c.

Many celebrated productions of this kind are still preserved,
and among them there are in the Royal Library at Paris, the
following.  ‘The Apotheosis of Augustus, of two brown and
two white layers, being an qval of eleven inches by nine.
The celebrated Brunswick Vase, representing Ceres in search
of Proserpine. Agrippina and her two children,.the stone
consisting of two layers, brown and white. The quarrel of
Minerva with Neptune, three layers. Venus on a sea-horse,
surrounded by cupids, the layers being black and white; see
Rees’ Cyclopedia.

Species'T. HELIOTROPE.* BLOODSTONE.

External characters. Colour deep green, peculiarly rich
and pleasant to the eye, interspersed with blood red, or yellow.
ish spots, or dots ; fracture conchoidal ; translucent on the
edges ; lustre glistening and resinous: sp. gr. 2.63.

Chemical characters. Infusible, but loses its colour.

Composition. Silex 84; alumine 7.5; oxide of iron 5.t~
Thomsdorf. .

Distinctive characters. It differs from: jasper by its translu..
cency, and from this and most other minerals by the richness
and peculiarity of its colours. ' ' ‘

It'is called bloodstone from the appearance of the red spots,
and sometimes oriental jasper, because the finest varieties
come from the east. hese spots appear to be fine red
Jasper. - . - )

gocalities. Siberia, Iceland, Bohemia, Faroe Islands, Scet-
land, and India.

U. 8. Near Troy, N. Y.—C. U. Shepard..

Uses. Fine specimens are highly esteemed as.an orna-
mental stone, for seals, snuff-boxes, rings, &c.

Artists who have engraved on this- stone, have sometimes
availed themselves of ‘its peculiar arrangement of colours to
produce striking, effects. Thus there exists in the royal col-
lection at Paris, a-bust of Christ on a heliotrope, in-which the
drops of blood are represented by the natural red spots on tlie
stone.

* From two Greek words ngmfymg. spotted with suns.
How are cameos formed 7—Why ‘i‘a the heliotrope called blood stone -~
. 10 e
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Variety 1. PLAsMA.*

Exzxternal Characters. Colour, green, with yellow and
white spots; fracture conchoidal; lustre feebly resinous ;
translucent : harder than quartz.

Chemical characters. Infusible, but becomes whitish and
opake.

PCompon'zion. Silex 98.75 ; alumine 0.25 ;liron 0.6.— Klap-
roth. . .

Distinctive characters. 'The green isnot so rich, and plea-
sant, as that of heliotrope. It is darker than chrysoprase, and
its translucency will distinguish it from jasper.

Localities. Italy and the Levant ; Moravia, Mount Olym-
pus, Prussia, and South America.

It was worn as an ornamental stone by the Romans, and is
still esteemed. ' ’

Variety 2. CHRYSOPRASE.}

External ®haracters. Colour, apple green ; occursin small
masses ; fracture conchoidal; translucent, lustre glimmering ;
hardness a little less than that of flint: sp. gr. 8.

Chemical characters. Infusible, but becomes opake and
white.

Composition. Silex 96.17 ; lithe 0.83 ; alumine 0.08 ; oxide
of iron 0.08; oxide of nickel 1.0.—Klaproth.

Distinctive characters. Its coloyr is a little lighter and more.
lively than those of heliotrope or plasma, and it is without

spots. The lustre of prase is vitreous, and its fracture uneven
and quartose.

Localities. Lower Siberia, in veins with chalcedony.

U. 8. Newfane, N. H.; colour apple green, amorphous.

Uses. It is highly prized as a gem ;. ringstones of the
finest quality, being sometimes sold for 20 guineas. Its high
price has produced exeellent imitations in paste.

C Species 8. CABRNELIAN.}

Egxternal characters. Colours, red of different shades, from
light flesh red, to dark blood red, passing into greenish brown,
and bright yellow ; fracture perfectly conchoidal ; lustre,
" glimmering ; translugent or semi-transparent; occurs in

rounded masses, also reniform and in thin plates.

* Plasma, Greek ; engraving ; because the ancients engraved on it.
+ From the Greek, a superior kind of prase.

t From its resemblance to the colour of flesh.

What is the colour of chrysoprase 1—What is its use I—Wheice
comes the name carnelian? -
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Chemical characters. Infusible, but turns opake and lo-es

its colour.

Composition. Silex 94 ; alumine 8.5; lime 1.5; oxide of
iron 0.75.— Bindheim.

Distinctive characters. Carnelian can only be distinguished
by its colours, and in some specimens it is difficult to decide
whether it belongs to chalcedony, agate, jasper, or carnelian.
Indeed, in many specimens all these varieties are blended to-
gether, and insensibly pass into each other. Specimens pro-
perly called carnelian, are often spotted with opake jasper,
striped, or clouded with cacholong, &c. * -

In making carnelian a species, convenience to the learner
has been consulted, rather than the dictates of authority.

1t is found with calcedony, agate, and jasper.

Localities. India, Arabia, Siberia, and almost every other
eountry. The finest comes from India.

U. S. Near Lake Superior. At the Falls of St. Anthony,
and at Herculaneum, Missouri. Deerfield, Mass.

Uses. Some of the finest specimens of antique engraving,
* are on carnelian, and the purest and most transparent stones
of this kind, are still found among these remains of ancient
art. Hence it has been supposed that the ancients possessed
the art of improving the beauty of their carnelians, by some
process now unknown.

The number of ancient engraved carnelians still preserved,
is very numerous, and hence it is inferred that this stone was
preferred to all others for this purpose.

Species 9. AGATE.

Eaternal characters. Agate is an aggregate of a variety
of silicious substances, each of which maintains, more or less,
its own character-and colour in the mass. The minerals of
which agate is composed, are chalcedony, cacholong, quartz;
amethyst, carnelian, heliotrope, jasper'and common opal.

In general, only two or three of these minerals are present
in a ‘single specimen, and occasionally specimens of
occur mostly composed of chalcedony, which generally, in.
deed, is the principal ingredient.

The variety of colours. which the agate presents, depends
chiefty on the number and kind of the simple minerals which
compase it. Some specimens are dotted or clouded with red
carnelian ; or striped like the onyx, a.ltemately with chalce-

Where is carnelian found ?—1Is it a common stone —How does agate
differ from carnelian 7—How is agate formed ?
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dony and cacholong ; or in some parts opake, with the pres-
ence of jasper, &c. The varieties depend on the arrange-
ment of the colours.

Variety 1. RIBBON AGATE.

It consists of parallel layers of several simple minerals, as
chalcedony, cacholong, jasper, &c. alternating with each
other. '

Variety 2. BRECCIATED AGATE.

This beautiful variety is composed of the angular fragments
of other varieties, united into. masses by a silicious ce-
ment. ’ :

Locality. Saxony, in a metallic vein.

Variety 3. FORTIFICATION AGATE.

It consists of a centre of one colour, for instance of red
carnelian, surrounded by zigzag angular lines of other colours,
as of white cacholong, chalcedony, &c; the whole resem-
bling, with the help of the imagination, a fortification.

" Variety 4. MOCHA-STONE. MOS8 AGATE.

It is formed of a translucent exterior, with internal appear-
ances like vegetable fibres, as roots, moss, ar trees. These
perhaps were once real vegetables, changed to stone by the
ufiltration of silicious particles.

Dr. Mac Cullock, as stated by Mr. Phillips, has instituted
an inquiry into the nature of the vegetable appearances in the
varieties of agate, and from which he concludes that they are
owing to the existence of real plants in the stone.

Agates are found in porphyry, amygdaloid, greenstone,
and serpentine, generally accompanied with chalcedony, car-
nelian, &c.

Localities. Oberstein, in Germany. Saxony, Silesia, Ita.
ly, Scotland; also in many- places in England, and most other
countries.

The most beautiful are said to come from Oberstein, in
Germany. ) ’ .

U. S. Near Baltimore, Md. ‘In most of the greenstone
hills, in New-Jersey. East-Haven, Conn. Also at Wood-
bury, Conn. Deerfield, Mass. composed of chalcedony, car:
nelian, sardonyx, and cacholong.— Hitchcock. Also, in Geor-
gia, Missouri, and Indiana. Cumberland, R. I. beautiful.

What are. the principal varieties of agate ?
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Uses. The hardness of agate, and the great variety and
beauty of its colours, have brought it into extensive demand,
both for useful and ornamental purposes. It is employed for
mortars, snuff-boxes, seals, beads, &c. )

The ancients employed it for engravings,” and some fine
cameos still exist en this stone. ’

Species 10.  JASPER.

Jasper, like carnelian, chalcedony, and agate, is chiefly
composed of silex ; but it always contains a greater propor-
tion of iron, and hence instead of being trénslucent, like these
minerals, it is always opake.

This species is subdividedintothe following varieties.

Variety 1. COMMON JASPER. :

External characters. Colours, red, yellow, and brown, of
different shades, often variously intermixed ; also, greenish,
bluish, or nearly black, and sometimes white ; occurs in
amorphous masses of various dimensions; lustre dull, or
slightly, resinous; fracture conchoidal ; entirely opake: sp.
gr. 2.70.

Chemical characters. Infusible, but turns whitish,

Composition. Silex 75 ; alumine 0.5; lime 0.02; iron 13.
—Kirwan-

Distinctive characters. Jasper is distinguished - from car-
nelian, heliotrope, hornstone and opal, by its opacity ; jaspery
iron ore is heavier than jasper, and blackens under the blow,
pipe; pitchstone is fusible.

Variety 2. STRIPED JASPER. RIBBON JASPER.

External characters. Colours, red, yellow, green, grey, or
brown, arranged in stripes or bands, sometimes in spots or
veins.

Locality. Beautiful specimens are found in the Uralian
mount ains. - ‘

Variety 3. EGYPTIAN JASPER. .

External characters. Colours, brown, red, and yellow of
various shades, the yellow ofien light, approaching to cream
colour. These colours are arranged in irregular zones, or
in spots, or dentritic delineations. It occurs in rounded or
ovate masses, with a brownish or nearly black and rough ex-
ternal coat. :

What are the uses. of agate 7—What is jasper chiefly eomposed of 7
~How does jasper differ from carnelian ?—What are the principal vari.
eties of jasper ?
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This variety is well characterized by the globular shapes of
the masses, and their dark, rough, exteriors.

Localities. 1t is found in vast abundance, in Egypt, between
Grand Cairo and the Red Sea.

Variety 4. PORCELAIN JASPER.

External characters. Colours, grey, or bluish grey, mixed
with red, or yellowish, bluish, and brick red, variously inter-
mixed in spots, clouds, or dots; occurs massive; structure
'sometimes slaty ; fracture imperfectly conchoidal ; lustre
glistening, witlr the aspect of certain porcelains ; scratches
glass ; opake; brittle; softer than the other varieties : sp. gr.
2.6.

Chemical characters. Fusible into a black scoria.

Composition. Silex 60.75 ; alumine 27.25; potash 3.66;
magnesia 3.00 ; oxide of iron 2.50.—Rose.

Itis found in the vicinity of coal mines, which have once
been in a state of combustion ; and is considered as shale al-
tered by heat. In some specimens there aré evident marks
of vitrification.

Localities. Mount Brasset, in France ; and at Madely,
Dudley, and Staffordshire, in Engla.nd

. Variety 5. RUIN JASPER.

Ezxternal characters. Colours various, but generally the
ground is some tint of brown, with different coloured delinea-
tions resembling ruined buildings ; nearly or quite opake.

When ground and pohshed it is sometimes a very beautiful
mineral.

Species 11. HORNSTONE.

External characters. Colour, greyish or yellowish whlte,
also with shades of green, or brown ; occurs in masses, no-
dules, and amorphous concretions ; transparent, passing into
nearly opake ; lustre glimmering and somewhat waxy : less
hard than quartz; fracture conchoidal : sp. gr. 2.6.

Chemical characters. Infusible, but turns opake.

Composition. Silex 71.3; alumine 15.83; protoxide of
iron 9.3 ; and a trace of lime. —Faraday.

Distinctive characters. It resembles compact felspar, and
petro silex, but these are both fusible. It is less hard than
flint, and commonly of a higher colour. Jasper is opa.ke.

Hornstone is sometimes pseudomorphous

What is the composition of jasper 7—What are the colours of horn-
stone ?—What is its composition ?,
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Wood-Hornstone, is wood petrified by homstone It has
the form and texture of wood.

Hornstone is found in veins, in primitive mountains, also in
nodules in limestone.

Localities., Bavaria, in limestone ; Sweden, where it forms
the basis of porphyry, and in most other countries.

U. 8. Middlebury, Cornwall, Bridport, Orwell, and West.
Haven, Ver. Near Saratoga Springs, N. Y. also in Albany
county, at Bethlehem, and at Bern, N. Y. West side of the
Blue Ridge, containing carbonate’of copper, and near Balti-
more, Md. West Goshen and Newlin, Penn.

Species 14. JEFFERSONITE.* Keating

Extérnal characters. Colour, dark olive green, passing
into brown ; occurs in crystalline masses ; translucent on the
edges ; cleavage in several directions which appear to be
incompatible with each other ; streak light green; lustre on
the planes of cleavage semi metalhc, on the cross fracture
resinous ; hardness equal to fluor : sp. gr. 3.55.

Chemical character. Fusible into a black globule.

Composition. Silex 56; lime 16.1; alumine 0.2 ; pro-
toxide of manganese 18.5; peroxxde of iron 10 ; oxide of zmc
10.—Keating.

Localities. Franklin iron works, N. J. in small masses,
imbedded in Franklinite. .

Species 15. yENITE.T YENITE.

External characters. Colours, brown, or brownish black ;
occurs amorphous, and ip prismatic crystals ; form the four.
sided prism, terminated by four-sided pyramids; sometimes
the prism is rhombic ; also in eight.sided prisms terminated
by eight.sided pyramids, and in fibrous masses; structure
foliated ; lusture glistening and resinous, or somewhat me-.
tallic ; opa.ke ; scratches glass, and gives spa.rks with steel :
8p. gr about4

Fig. 95

" Figure 95. A four.sided prism, longitudinally
striated, one of the common forms,

# Tn honor of Pres.Jeﬂ‘er;on.
-+ In commemoration of the battle of Jena.'

Whence does Jeffersonite obtain its name ?—What are the characters
of jenite ?
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Chemical characters. Fusible into an opake black globule,

which is magnetid.
Composition. Silex 30; oxide of iron 57.5; lime 12.5.—
Vanguelin.

Distinctive characters. Blende, which it resembles in co.
lour, isinfusible ; hornblende, and epidote are of less specific
gravity.

Localities. Elba, in two places, Siberia, and Norway. It
is found with iron ore, augite, and epxdote It is a very rare
mineral.

U. S. Chatham, Conn. First shown to be Jenite by Prof.
Torrey, of New-York.

Species 186, GARNET.

The garnet family includes several species, which are com-
posed of nearly the same elements, but in different propor-
tions. All the varieties agree in occurring in dodecahedral
crystals, when crystallized at all.

Variety 1. PRECIOUS GARNET. ALMANDINE.

Externdl characters.—Colour, red, mixed more or less with
violet or blue, sometimes blood, or cherry red ; ‘occurs in
crystals; form the dodecahedron, with its Vanetles crystals
sometimes flattened into tables ; also' granular ; structure
imperfectly lamellar ; lustre shining vitreous ; fracture con-
choidal ; brittle ; translucent, or nearly transparent ; scratch-
es quartz: sp. gr. 4. : ’

Chemical characters. Fusible into a black globule which
is often magnetic. '

Composition. Silex 35.75 ; oxide of iron 36 ; alumine
27.25 ; oxide of manganese 0.25. — Klaproth.

Distinctive characters. Spinelle ruby, which it resembles
in colour, is infusible ; Titanite, which often closely resem-
bles garnet, is by itself, infusible, and its crystalline form is
different. Hyacinth a.nd leucite are both infusible, the latter
is white.

. Almandine is found in primitive rocks, as granite and mica
slate.

Localities. Pegu, Bohemia, Hungary, Piedmont, Siberia,
Alps, &c.

"FPhe most beautiful come from Sirian, the capital of Pegu,
and are called Sirian garnets.

U.S. Hanover, N. H. Bethel and Royalton, Ver. Go-
shen, Conn. Newlin, Penn

. ‘What are the colours of garnet 'I—How is garnet dlstmgmlhed from
spmelle ruby ?7-
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The precious garnet is cut and polished for jewelry, and is
much worn at the present day for ringstones, breast-pins, &c.

When set, garnets are easily distinguished from spinelle,
and red sapphire, by their more intense colour, turpidness, and
sombre aspect. .

The garnet was highly esteemed by the ancients as an or-
namental stone, under the name of carbuncle. Some beauti-
ful specimens of ancient skill on this stone, are still preserved.
The Dog Sirius, engraved on the precious garnet, is said to
be the greatest master-piece existing, in point of deep work
andfinish. Itisin the collection of the Duke of Marlborough.
Among the more modern works on this stone is a head of
Louis XIII. preserved in the National Museum, at Paris.

In Bohemia, garnets are obtained by a regular system of
mining, and when cut and polished, constitute an article of
commerce, by which an extensive class of people are main.-
tained.

After the garnets are collected, they are passed through
vessels pierced with apertures of different diameters, by which
means they are sorted into six different sizes. Of the largest
size it takes 32 to weigh an ounce ; of the next about 40, 75,
110, 165, 256 and 400, to an ounce. :

The art of cutting and boring these stones occupies a great
number of men.

The boring is done with a diamond fixed to the end of a
small rod of metal. The garnet being properly placed and
fixed, it is bored by turning the diamond with a bow and string.
A workman can pierce 150 per day.

The large pyrope garnets are cut and polished on a disc
of sandstone with emery. Of these a workman will finish
30 per day.

This art is carried to very great perfection in Bohemia,
In the town of Waldkirck, alone, there are no less than 24
mills, and 140 mraster-workmen, occupied in manufacturing
this article of commerce.—Rees’ Cyclop.

Variety 2. COMMON GARNET.

Eaternal characters. Colours, red, yellowish red, brownish
red, or dark brown ; occurs crystallized and massive ; form
the dodecahedron, with 'its modifications ; opake, or feebly
translucent ; structure lamellar, or granular; fracture un-

What was the precious garnet formerly called 7—Give some account
of the method of cutting and polishing precious garnets in
What are the colours and forms of the common garnet ?
11
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even ; lustre glistening ; brittle ; less hard than the precious’
gaml:t‘ : 5P gr. 3.69,t0 3.76.

Fig. 96. The dodecahedron with rhombic
faces which is the primitive form, and is the
most common form under which the garnet ap-

pears.
Fig. 97

Fig. 97. The same, with the edges truncated.

Fig. 98.

Fig. 98. A solid with twenty-four trapezoid-
al faces, forming the trapezoidal garnet, a form
under which it sometimes appears.

The garnet sometimes has 36, 48, or even 60 faces.

Chemical characters. Fusible with more ease than-the
precious garnet, into a black, or greenish glass.

Composition. Silex 43 ; alumine 16 ; lime 20 ; oxide
of iron 16.— Vaugquelin.

It is a curious circumstance that the precious garnet should
be nearly transparent, with almost 40 per cent. of iron, while
the present variety is opake, with only 16 per cent. of the same
metal.

Distinctive characters. It differs from the precious garnet
in being opake, darker coloured, more easily fusible, and not
so hard.

It is mostly found in primitive rocks. ‘

Localities. The common garnet is found in almost every
section of country where primitive rocks occur. Its foreign

" localities are too numerous to mention. '

U. 8. Haddam, Chatham, Bolton, and Washington, Con.
Newbury, Bedford, Plainfield, and Cummington, Ver. Inte.
rior of N. Carolina, as large as a child’s head.—Maclure.
Barren hills, Penn. in dodecahedrons with truncated edges,

In what kind of rock is the common gamet found ?
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sometimes five inches in diameter.—Morton. Brunswick and
Topsham, Maine.
" Variety 8. PYROPE.

External characters. Colour red, often dark blood red,
with a tinge of yellow, by the transmitted light ; occurs in
rounded angular grains, but never in crystals; transparent,
or translucent ; lustre splendent ; vitreous; fracture conchoi-
dal ; scratches quartz: sp. gr. 3.9.

Chemical characters. Fusible into a black glass ; tinges
borax green.

Composition. Silex 40 ; alumine 28. 5 ; magnesia 10 ;
oxide of iron and manganese 16.75. —Klaproth

Distinctive characters. Differs from the other variéties, in
never occurring in crystals. When polished, its yellowish
tinge and greater tra.nspa.rency distinguishes it from alman-
dine.

It is found in serpentine, and alluvial deposites.

Localities. Saxony, and Bohemia ; also at Ely, in Scot.
land.

U. 8. Chester county, Pa. Its colour is fine dark red.—
Lea.

Werner considered the present variety as nearly allied to
the pyrope of the ancients, mentioned by the same name by
Pliny, and Ovid. _

Variety 4. GRossuLAR.*

External characters. Colour, green, of several shades ;
occurs in crystals of the same form as common garnet ;
translucent ; faces of the crystals smooth and shining : sp
gr. 3.37.

Composition. Silex 44 ; alumine 8.50 ; lime 33.50; ox-
ide of iron 12.—Klaproth.

Locality. Siberia.

’ Variety 5. APLOME.

External characters. Colours, deep brown, or orange
brown ; occurs in rhombic dodecahedrons, the faces of which
are striated parallel to their shorter diagonals ; fracture un-
even ; scratches quartz ; nearly opake : sp. gr. 3.44.

Chemical characters. Fusible into a black glass.

* French, Gooseberry, from its green colour ?

What is pyrope 7—What is grossular, and why is it so called ?—What
isaplome ?
)
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Composition. Silex 40 ; alumine 20 ; lime 14.5; oxide of -
iron 14.5 ; oxide of manganese 2.—Laugier:

Distinctive characters. The direction of its striae differs
from those of common garnet, and its specific gravity is less ;
in other respects they are much alike. .

Localities.  Siberia, and probably in Saxony.

Variety 6. MANGANESIAN GARNET,

Ecxternal characters. Colours, deep hyacinth, or brownish
red; occurs in dodecahedral crystals and massive ; fracture
imperfectly conchoidal ; lustre vitreous.

Chemical characters. TFusible alone ; with borax and nitre,
gives a violet globule,

Composition. Silex 35 ; alumine 14; oxide of manganese
85; oxide of iron 14.—Klaproth

It is singular that a substance differing so much in com-
position, from common gamet, should take its form and co-
lour.

Locality. Franconia.

U. 8. Nine miles from Philadelphia, Penn. in masses from
1 pound to 100 pounds.—Jessup. Corlear’s Hook, N. Y.
Jones’ Eddy, near Bath, Maine.

Variety 7. MELANITE.

Ezternal characters. Colours, black or greyish black ; oc-
curs in rhombic dodecabedrons ; often with truncated edges;
fracture imperfectly conchoidal ; lustre shining and resinous ;
opake : sp. gr. 3.7.

Chemical characters. Fusible into a brilliant black globule.

Composition. Silex 35; alumine 6 ; lime 32 ; oxide of
iron 25 ; oxide of manganese 0.4 —Klaproth

Localmec Near Vesuvius in Italy. Bohemia, and in the
iron mines of Lapmark.

U. S. Germantown, Penn. in gneiss; also at Morris’ Hill,
near the Philadelphia water works,

Variety 8. coLoPHONITE* -

Egzternal characters. Colours, blackish or yellowish brown ; ;
brownish black, or greenish; occurs in grains or in masses,
composed of grains slightly adhering ; also in rhombic dode-

- cahedrons ; opake or slightly translucent ;- aspect resinous,
and often beautifully iridescent : sp. gr. 4.

# From the Greek, signifying resin colowred.

How does the manganesian gamet differ from the emnmon one 2—
What is colophanite, and why is it so called ?
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CRemical characters. Infusible, but turns black ; with ho.
rax gives a green glass. .

Composition. Silex 38 ; lime 29; alumine 6; protoxide
of iron 25.20 ; water 0.33.—Seybert.

This specimen ‘'was from Willsborough, N. Y.

Localities. Arundel in Norway, in a bed of magnetic iron ;
also in Ceylon and Italy. . :

U. S. Willsborough, N. Y. It forms a vein 5 feet wide,
in a hornblende rock, and is so plentiful that by blasting, hun-
dreds of tons may be obtained. It is easily distinguishable
from all other minerals, by the variety and brilliancy of its
colours, and by its peculiar resinous aspect. Itis composed
of small distinct concretions, which may often be separated,
even by shaking it in the hand.—Hall.

Variety 9. TOPAZOLITE.*

External characters. Colours, topaz yellow, or greenish ;
occurs in dodecahedrons ; transparent or translucent.

Composition. Silex 37 ; alumine 2; lime 29; glucine 4 ;
iron 25; manganese 2.— Bonvoisin.

Locality. Mussa, in Piedmont.

Species 17. CINNAMON sTONE. }

External characters. Colours, red, brownish red, yellowish
brown, and orange ; occurs in fissile masses, and in splintery
fragments ; transparent or translucent ; fracture imperfectly
conchoidal ; lustre shining, resinous; sometimes occurs in
dodecahedral crystals ; scratches quartz slightly : sp. gr. 3.6.

Chemical characters. Fusible, with ebullition, into a dark
green translucent glass. . .

" Composition. Silex 38.8; alumine 21.2 ; lime 81.25;
oxide of iron 6.6.—Klaproth. v

Distinctive characters. 'The fusible varieties of garnet melt
into dark opake globules, and are generally crystallized. The
present species is translucent when melted and is rarely found
in crystals.

Localities. Ceylon, in the sands, and in Brazil.,

U. 8. Boxborough, Mass.—Nuitall.

Varjety 1. ROMANZOVITE.

External characters. Co_lours, brown, brownish black, or ‘

3

* From its'being similar in colour to topaz.
t From its colour being that of cinnamon.

‘What is topazolite 7—Whence comes the name . cinnamon stone 7—
‘What is the composition of cimu.mo: stone ?
11
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black ; occurs compact orin crystalline plates, which indicate
the dodecahedron ; fracture conchoidal ; lustre oily ; scratches
glass; brittle ; streak yellow: sp. gr. 3.60.

Chemical characters. Fusible into a dark globule.

Composition. Silex 41.2 ; alumine 24.1 ; lime 24.8 ; oxide
of iron 7.02 ; magnesia and oxide of rpanganese 0.92 ;loss 1.
98.— Nordenskiold.

Loealities, Kimito, in Finland, in limestone.

Species 18. - 1DoCRASE.* VESUVIAN.T

External characters.  Colours, yellowish or brownish green,
reddish yellow, or blackish brown ; occurs massive, but more
commonly in crystals ; form, the four-sided prism, terminated
by four.sided pyramids, or it sometimes assumes an eight-
sided prism, by truncation of the lateral edges of the four-sided
prism; the angles of the summits being also truncated ; clea-
vage parallel to all the planes of the prism; cross fracture
small conchoidal ; scratches felspar; transparent or translu-
cent : sp. gr. 3.

Fig. 99.

F[g 99. A right four-sided prism, with «
square base. This is the primitive form.

Fig. 100;

Fig. 100. The four-sided prism with the late-
ral edges truncated, forming an eight-sided prism,
with unequal sides. 'The edges of the summits
are also truncated. :

 Chemical characters. Fusible with ebullition into a trans.
lucent glass, ‘ )

Composition. (That of Vesuvius) Silex 85.50; alumine
33; lime 22.25; oxides of iron 7.50.— th

Distinctive characters.. Pargasite, which it re;embles, has

* Jdocrase, a mixed figure,.in allusion to its form.
t Vesuvian, because it was found at Vesuvius.

Does idocrase occur in crystals,.or in masses 7—What are the omas
of its crystals,
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not its translucency, and fuses into a white enamel. Grossular,
the variety of garnet which it most resembles in colour, oc-
curs in dodecahedrons. Olivine and chrysolite are infusible.
Epldote, which resembles it in crystalline form and colowr,
wants its transparency, and is only fusible in part.

It is found both in volcanic, and in primitive rocks.

Localities. Vesuvius and Etna, Siberia, Piedmont, St.
Gothard, Norway.

U. 8. Worcester, Mass. in four.sided prisms, of a brown
colour.—Meade. Salisbury, Conn. —Szlltman Cumberland,

R. I.—Robinson.

Uses. At Naples it is cut'into ring stones, and sold under

various names, as chrysolite, hyacinth, &c.—Jameson.
Variety I. EGERAN.

Euxternal characters. Colour, deep brown ; occurs in crys-
tals in the form of right four-sided prisms, with the lateral
edges sometimes truncated ; crystals deeply striated; trans-
lucent ; lustre shining vitreous. Italso occurs massive, com-
posed of prismatic concretions; scratches felspar ; sp. gr.
3.29.

Chemical characters. Fusible, into a blebby glass.

Composition. Silex 41 ; alumine 22; lime 22; iron 6 ;
manganese 2; potash 1.—Borkowski. :

Locality. Eger, in Bohemia, hence the name.

Species 19. GEHLENITE.*

Eaternal characters. Colour, grey, with a greenish or yel-
lowish tinge ; occurs in rectangular crystals, nearly in form
of a cube. also tabular; surfaces rough and dull; nearly
opake ; fracture uneven, splintery ; scratches glass; structure
imperfectly foliated ; crystals commonly aggregated : sp. gr. 3.

Chemical characters. Suffers no change without a flux.
With borax, melts into a brownish glass.

Composition. Silex 29.5; alumine 14.5; lime 27.55;
oxide of iron 12.2; water 6 magnesla 0. 25 potash and
loss 10.—Fuchs.

Locality. Fassa in the Tyrol.

Species 20. PREHNITE.
External characters. Colours, pale green, or greenish:

# After the chemist, Gehlen.
4 In honour of Col. Prehn, its discoverer.

‘What is the use of idocrase 7—What is the appearance of gehlenite,
and whence comes its name
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white ; occurs in crystalline masses of a fibrous radiating
structure ; also in distinct crystals, with four, six, or eight
sides, and of a tabular form ; translucent ; in thin pieces trans-
parent ; fracture splmtery, lustre shunng, scratches glass :

sp. gr. from 2.6. to 3.1,

Chemical characters. Fusible with intumescence, into a
pale porous glass. Electric by heat.

Compontwu Silex 48.8; alumine 30.33; lime 18.83;
oxide of iron 5.66 ; water 1. '88. —Klaproth.

Distinctive ckaracters. Beryl, whxch it resembles in colour,
is much harder and infusible; stilbite never has the green
tinge of prehnite. Zeolite forma a jelly with acids, and from
felspar it differs entirely, in structure.

Prehnite, though always the result of crystallization, often
appears massive in consequence of the close and. confused
a%gregatlon of its crystals. It generally consists, on one side,

tuberose, warty excrescences, composed of minute crystals,
with shining faces, or of granular concretions composed of
radiating fibrous crystals, joined together. The other side of
the mass or crust, is generally corroded and black.

* Variety 1. xavPmoLITE.*

Ez'umal characters. Colour, white or yellowish white ;
occurs crystallized in small rhombic tables ; transparent ;
lustre glistening and pearly. .

Fig. 101. =

Fig. 101. A rhomboidal plate, the common
form. ‘

Composition. Silex 48 ; alumme 24; lime 23; oxide of
iron 4.—Vaugquelin.

Prehnite is found chiefly in secondary rock, as amygdaloid,
greenstone, hornblende, Tock, &c.

Localities. Cape of Good Hope, where it was first disco-
vered by Col. Prehn ; Tuscaay, Tyrol, many places in Scot-
land, and in England

U 8. Scotch Plains, Patterson, and near Newark, N . J.
At the latter place, masses are found near a foot in dlameter
—Torrey. Staten Island, N. Y. New-Haven, Berlin, Wood-

* From the Greek, signifying a light stone.

What is the colour and appearance of prehnite ?’
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bury, Simsbury, Granby, Farmington, Hartford, and Windsor,
Conn. Brookfield, Watertown, and Charlestown, Mass, At
the latter place, in hexagonal tables.— Waterhouse. Bellows
Falls, Ver.

Species 21.  STILBITE.*

External characters. Colours, white, grey, yellowish,
brownish, orange red, and brick red; occurs crystallized in
the form of four.sided prisms, which is the primitive form;
also variously modified by truncation. Sometimes it is com-
pressed into the form of a table, and sometimes it assumes
the form of a six-sided prism. It terminates in four-sided
pyramids, 6ften with truncated angles ; translucent, or trans.
parent ; structure foliated in one direction ; yields to the knife ;
lustre pearly ; crystals sometimes slender a.nd fasciculated :

sp. gr. 2.5.
Fig. 102.

N

Fig. 102. A four-sided prism, terminated by four-
sided pyramids, the faces of which, are set on the
(>)angles of the prism. This is a common form.

. Chemical characters. Fusible into a blebby, colourles
lass
& Composition. Silex 50.24 ; alumine 29.3; lime 9. 46 ;
water 10.—Vauquelin. )

Distinctive characters. Zeolite, which it resembles, forms
" a jelly with acids, and becomes electric by heat. Prehnite is
harder than stibite, and has not its pearly lustre. Stilbite is
foliated, which is not the case with prehnite.

Stilbite is found in the fissures of primitive rocks. Itis also
associated with zeolite, chabasie, and carbonate of lime, in
secondary rocks.

Localities. Dauphiny, of a pale straw colour. Arendal, in
Norway. Iceland. Scotland. Giant’s Causeway, and in
the Faroe Islands.

U. 8. Woodbury, Conn. Deerfield, Mass. associated with
chabasie.— Hitchcock. Scotch Plains, N. J. in four-sided
prisms, and six-sided tables.—Pwrce Torrey. West Farms,
N. Y. pale and deep red.

*A peculm' lustre.

What are the colours and crystalline forms of stilbite.
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Species 22. HEULANDITE. FOLIATED ZEOLITE.

External characters. Colours, white, yellowish white,
brownish, red, and sometimes colourless ; occurs crystallized
in the form of a right oblique angled prism, (two of its oppo-
sed lateral planes being longer than the other two,) generally
modified by truncation; faces bright and shining; lustre
pearly ; translucent or transparent ; brittle.

Chemical characters. Fusible, with phosphorescence into a
porous glass.

Composition. Silex 52.6 ; alumine 17.5; lime 9 ; water
18.5.— Vauquelin. ' :

Distinctive characters. It does not form a jelly with acids,
like zeolite. Its crystalline form differs from that of stilbite.

Localities. Faroe Isles, Giant’s Causeway; Tyrol and
Norway. '

This mineral was considered as a variety of zeolite, by
Werner and Jameson, and a variety of stilbite, by Hauy.

U. 8. Chesterfield, Mass. associated with stilbite and cha-
basie. Distinguished by its superior pearly lustre. Chester,
Mass.

Species 23. ZEOLITE. MEZOTYPE.

Egzternal characters. Coloury, white, sometimes shadeg with
yellow, grey, or red; occurs in masses and in crystals; form
the four.sided prism terminated by four-sided pyramids; but
more commoaly it is found in masses composed of radiating
fibres, or in fasciculated minute crystals of a stellular aspect.
Sometimes the crystals are so broad as to give a foliated ap-
pearance ; fracture splintery; lustre pearly or silky ; translu.
eent, sometimes nearly transparent ; scratches carbonate of
lime : sp. gr. 2.

Fig. 103.

Fig. 103. Radiated zeolite.

f \

Chemical characters Fusible, with intumescence, and phos.
phorescence into a spongy enamel. Phillips says, fusible
without intumescence. It forms a jelly with nitric acid. The
proportion of acid should be small.

Composition. Silex 54.24; alumine 29.3 ; lime 9.46 ;

What are the colours of Heulandite 7—What are the colours of zeo-
lite ?—=What are the chemical characters of zevlite.
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water 10.— Vauquelin. Tennant found 17, and Gehlen 15
per cent. of soda. Possibly these gentlemen analyzed differ-
ent minerals.

" Distinctive characters. In its radiated structure, zeolite
closely resembles prehnite, but differs from it in colour, hard-
ness, and lustre.  Stilbite is foliated. Chabasie is crystallized
in cubes, and from all these as well as from analcime, har-
motome, and heulandite, it 'may be known by its forming a
jelly with nitric acid.

Zeolite is often found in thin fibrous coats investing other
minerals.
Variety 1. MFSOLITE. NEEDLESTONE.

External characters. Colours, whlte, or greyish white, or
colourless ; occurs in long slender prisms, terminated by four-
sided pyramlds ; crystals often radiate from a centre ; lustre

early ; resembles zeolite, except in the distinctness and
length of the crystals. .

Chemical characters. Becomes opake, curls, and then melts
into a porous bead.

Composition. Silex 45.8 ; alumine 26.50 ; lime 9.87 ; so-
da 5.40 ; water 12.30.—Berzelius.

Localities. Pargas, in Finland. Iceland, Faroe Islands,
and i in the Tyrol.

Variely 2. NATROLITE.

External characters. Colours, white, yellowish whnte, or
reddish brown, disposed in alternate zones around the centre ;
occurs in mammilliry masses composed of diverging fibres;
lustre pearly or dull : sp. gr. 2.2

Chemical character. Before the blow-pipe, behaves like
zeolite.

Composition. Silex 48 ; alumine 24.25 ; soda 16.5 ; water
9; oxide of iron 1.756.—Klaproth.

Localities. Near the lake of Constance. In Scotland, and
in Suabia. :

Variety3. MEALY ZEOLITE.

External characters. Colours, white, yellownsh grey, or
reddish ; occurs in dull friable masses, or in thin coats on
other mmera.ls fracture earthy.

It is, probably, zeolité in a decomposing state.

How is this mineral distinguished from others? What are the vari.
eties of zeolite ?
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Variety 4. THOMSONITE.*

External Characters.—Colours, white and translucent ; in
thin pieces transparent ; occurs in radiating fibrous masses,
in the cavities of which are sometimes formed crystals, in
form of a right prism, with square bases,

Chemical characters. Infusible, but swells, curls, and be-
comes snow white, and opake, and loses 13 per cent. of its
weight.

Composition. Silex 36.8 ; alumine 31.36 ; lime 15.4 ;
magnesia 0.2 ;" peroxide of iron 0.6 ; water 13.— Thomson.

Phillips has made a species of Thomsonite, but it is evident.
ly a variety of zeolite.

Zeolite is found in secondary rocks, as basalt, greenstone,
porphyry, and amygdalvid. It occurs in small masses, or -
investing these minerals in thin coats. Sometimes it runs in
veins, but is seldom more than half an inch, or an inch thick.
It is associated with prehnite, stilbite, analcime, calcareous
spar, &c. ’

Localities. Scotland, England, Faroe Islands,. Brittany,
Tyrol, &c.

U.8. Near New Haven, Con. in secondary greenstone.
—~8illiman. Patterson and Scotch Plains, N J. in four-sided
prisms. Deerfield, Mass. in radiated masses.— Hitchcock.
At Jones’s Falls, Md. Near Philadelphia. Near Baltimore,
Md. in quadrangular prisms.—G'ilmor.

Species 24. WERNERITE.

External characters. Colours, greenish'grey, olive green,
bluish green, and greyish white ; occurs massive and crystal-
lized in eight-sided prisms, terminated by four-sided pyramids ;
lustre glistening or shining ; structure foliated ; translucent
or transparent ; crystals often long and deeply striated ; the
massive is composed of parallel or diverging crystals; frac-
ture splintery ; fragments angular ; scratches glass : sp.

gr. 2.25.
Chemical characters. Fusible, with intumescence, into a
white, shining enamel. -

Composition. Silex 40 ; alumine 34 ; lime 16; oxide of
iron 8 ; oxide of manganese 1.5.—Jokn. :
Lecalities.” Buoen, in Norway. Ulrica,in Sweden.

#In honour of Dr. Thomson.

° What are the colours of Wernerite ?
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Variety 1. ' scAPOLITE.

External characters. Colours grey, white, greenish white,
yellowish, and greenish grey ; occurs massive and crystal.
lized in four or eight.sided prisms, terminated by four-sided
pyramids ; primitive form, a right four.sided prism ; cleavage
parallel to the sides, terminal planes, and both diagonals of a
square prism ; crystals long and often striated ; sometimes
acicular and radiating, but more often broad, and collected in-
to groups or masses ; structure foliated ; translucent ; lustre
pearly ; scratches glass: sp. gr. 2.5.

Chentical characters. Fusible, with intumescence into a
shining white enamel. ' Liable to decompdsition, by which it
becomes dull, and efflorescent.

Composition, Silex 45 ; alumine 83 ; lime 17.6 ; potash
0.5; soda 1.5; oxide of iron and manganese 1.— Laugier.

Distinctive characters. 1t is harder, and less easily fusible
than zeolite, or stilbite, nor is it like these soluble in acids.
. Its crystalline form and structure will distinguish it from preh.
nite and analcime. Apophyllite separates into flakes in acid,
which scapolite does not.

Localities., Arendal, in Norway, with oxide of iron. In
various places in Sweden and Greenland. _

U. 8. Bolton, Mass. colour white, crystals two inches long,
form four-sided prisms.—Meade. . Near Baltimore, Md. At
Cold Spring, and at West Point, N. York,

The external characters of Wernerite and scapolite are
very nearly the same, and with the exception of a small por:
tion of alkali in the Wernerite, there is nearly an identity of
composition. Cleaveland has blended the descriptions of both
under scapolite. Jameson and Phillips make them separate
species. The alkali has not been thought a sufficient reason
for separating them, and scapolite has therefore been placed
a8 a variety of Wernerite, until further analysis shall deter.
mine its place. -

Species 25. zoISITE.

Ezternal characters. Colours, grey or greyish yellow, or
brown ; occurs in rhombic prisms, which are compressed and
deeply, striated longitudinally ; terminations commonly incom.
plete. Italso occurs massive ; cleavage parallel to the sidés

What are the colours and chemical characters of scapolite? How is
this mineral distinguished? What i; zoisite ?
. : j ¢
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of aright rhombic prism ; translucent ; lustre pearly ; scratch-
es glass.

Chemical characters. Fusible at first into a yellowish tran-
sparent glass, but finally into a vitreous scoria ; with borax
swells, and melts into a vitreous scoria.

Composition. Silex 45 ; alumine 29 ; lime 21 ; oxide of
iron 2.4.—Klaproth. .

Distinctive characters. It resembles epidote and tremolite ;
but the first gives a colored glass with bomx, and the second
melts into a white enamel.

Localities. * Carinthia, Franconia, Bavaria, and Tyrol..

U. 8. East Marlborough, in regular tetrahedral prisms.
Pittsfield, Mass. Near Philadelphia, Penn. Woodstock, Vt.
Species 26. EPIDOTE.

External characters. Colours, yellowish, bluish, or black-
ish green ; occurs massive, granular, and crystallized in four,
six,’eight, or twelve.sided prisms ; lustre of the massive, glim-
mering, of the crystals, shining ; translucent or opake ; frac-
ture of the massive, uneven and splintery ; crystals generally
grouped, and the crystallization often confused ; scratches
glass : sp gr. 3.45.

Fig. 104,

\

! Fig. 104. A four-sided prism with truncated edges,
and termmated by two faces standing on the truncated

angles,

" Fig. 105, . .
Fig. 105. A four-sided prism, also truncated

and termmated by four planes standing obllquely
on the lateral planes.

Fig. 10,

- Fig, 106. A six-sided prism, w1th unequal late-
ral planes, and terminated by two unequal faces. .

What are the distinctive characters of zoisite? What are the colours
of epidote ?
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Chemical characters. 'Turns black, the sharp angles only
being fusible into a shining glass. With borax slowly fusible
into a greenish transparent glass.

Composition. Silex 37; alumine 21 ; lime 15; oxide of
iron 24; oxide of manganese 15.— Vaugquelin. :

Dustinctive characters. 1t resembles actynolite, but the lat-
ter turns greyish white, under the blowpipe. This difference
will always distinguish these two minerals, provided crystalline
fragments of each be taken. Hornblende is easily fusible into -
a black shining globule. Idocrase is fusible into a translucent
yellowish glass. - Sahlite whitens and becomes glazed with a
yellowish glass. These differences will distinguish the pre-
sent species. '

Variety 1. MANGANESIAN EPIDOTE.

Euternal characters. Colours, reddish brown, or violet ;
occurs in small prismatic crystals, closely aggregated into
groups ; opake ; yields to the knife.

Chemical characters. Fusible with ease into a black glass ;
with borax into a transparent glass.

Composition. It contains about 12 per cent. of oxide of
manganese. -

Localities. Piedmont, in gneiss, with quartz and asbestos.

Variety 2. GRANULAR EPIDOTE. SKORZA.

External characters. Colour, yellowish green ; occurs in
grains of various sizes, and appears to be common epidote dis-
integrated and reduced to grains by attrition.

Composition.. Silex 43.0 ; alumine 21 ; lime 14 ; oxide
16.5; oxide of manganese 0.25.

Localities. ‘'The borders of the river Arangas, in Transyl-
vania. .

Epidote is found chiefly, in primitive rocks, both dissemina-
ted and in veins.

Localities. lIsere, in France. Chamouni, in the Alps.
Arendal, in Norway, crystals an inch in diameter. England,
Scotland, freland, &c. o

U. 8.  Middlebury and Chester, Vt. - Near Lake George,
N.Y. Cumber]and, R. I. Near Baltimore, Md. Blue Ridge,
Va. Milford, Con. Litchfield and Washington, Con. ; also
at Haddam, Saybrook, and Tolland, Con. Near Boston,
Brighton, ‘Dedham, &c. Mass. Also at Newbury, in large

What are the chemical and dlstinctive characters of epidote 7—What
ate the varieties of epidote ?—1Is epidote a rare, or a common mineral ?
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erystals.— Webster. Franconia, N. H. Near New York;
also in West Chester, and in the Highlands, N. Y.
Species 27. AXINITE.

External characters. Colours, violet, brown, green, grey,
yellow, and white ; occurs in crystals, the form of whichis an
oblique rhomb, or four.sided prism, so compressed that the
edges appear sharp like the edge of an axe; angles often
truncated ; lustre splendent ; fracture uneven ; fragments an.
gular; translucent or transparent ; occurs also massive ;

scratches glass : sp. gr. 8.2 to 3.30.
Fig. 107.  Fig. 108.

Figs. 107 and 108, present the common
forms of these crystals. .

Chemical characters. Fusible into a dark greenish glass.

Composition. Silex 44 ; alumine 18; lime 19; oxide of
iron 14 oxide of manganese 4.——Vauquelm

The crystals are generally striated, except the greemsh va-
riety, which is the most perfect.

The same crystal is sometimes of various colours, and has
various degrees of transparency.

Some crystals, and particularly the v1olet coloured, become
electric by heat.

It is found in primitive rocks and is rather a rare mineral.

Localities. © Thum* in Saxony. In the Pyrennees. Mount
Atlas. Arendal, in Norway. France. Cornwall, Eng.

" Species 29. LAPIS LAZULL '

External characters. Colour, azure blue of various tints,

but always intense and ‘beautiful ; occurs massive ; structure -

fine grained and compact ; Justre glimmering ; fracture une.
‘ven; scratches glass; opake or translucent on the edges :
sp. gr. 2.9.
Chemieal characters. Fusible with difficulty into a glassy
globule, at first bluish, but soon hecomes white. With borax
orms a clear glass.
Composition. Silex 49 ; magnesia 2; alumine 11 ; hme

* Jameson calls it thumerstone on this account.

What are the colours of axinite —What ig the colour of lapis lazuli ?
~~What is the composition of this mineral?
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16 ; potash.and soda 8; oxide of iron 4'; sulphuric acid 2.—
Gmelin.

Klaproth: found neuher soda nor potash Clement found
soda 23.2, and sulphur 3.1.

Distinctive characters. lis pecuha.r and beautiful colour,
will distinguish it from most other minerals. ‘The blue car-
bonate of copper, which its colour most resembles, becomes
dark, and is'reduced by the blow pipe.

The colour of Lapis Lazuli is seldom uniform, and the
stone is often interspersed with spots, or veins of iron pyrites.

Localities. China, Persia and Bucharia.

According to Patrin, as quoted by Pmkerton, it chiefly
comes from Great Bucharia, where it exists in rocks of gra.
nite. 'The amount of Patrin’s information on this subject is as
follows. -

Lapis is seldom found pure, except in small pieces.

It is disseminated through a granite rock, m all sorts of
proportion, but it is rare to find a piece as blg as one’s head,-
in which the blue predominates over the white and grey.

It is sometimes found in solid pieces, and particularly on

the Lake Baikal.
. Uses. Lapis Lazuli receives a high polish and is in great
demand as an ornamental stone. Specimens in which the
yellow pyrites is intermixed, are often extremely beautiful.
In the palace which Catharine II. built for her favorite Orlof,
at St. Petersburg, Patrin says, there are some apartments en-
tirely lined with lapis, and that it would be scarcely possible
to imagine a decoration more simple, and at the same time
more magmﬁcent,

But the most important use of this mineral, is that of fur-
nishing the celebrated and beautiful pigment called ultra-ma-
rine blue.

Beckmann, in hls history of inventions, has devoted an en.
tire chapter to this subject, and as usual, has quoted a great
number of authors. From him we learn as follows.

Lapis Lazuli was well known to the ancients, under the
name of sapphire.

The process of preparing the ultra-marine, was known as
early as the 15th century:

In the eleventh century, lapis, or some preparation of it,
was used in medicine.

What is the use of this minersl 7—Where is it found ?—Was it known
to the ancients ? 19%
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It appears also that the process for making ultra.mmarine,
was for a long time kept a secret, and the paint sold at.a-great
price. In 1763, an ounce of it cost at Paris, four pounds
sterling. It was also sold at a ducat per ounce at Hamburgh,

. and was warranted to ¢ stand proof by fire.”

- 'The walls of the palace at St. Petersburg mentioned above,
Beckmaun says, are covered with amber, interspersed with
plates of this costly stone.

The process of extracting the ultra-marine, is found in
books on chemistry. It is employed in oil, and not only gives
the richest and most beautiful of all blue colours, but is said
never to fade; hence its high price,

Some engravings have been executed on this stone, but it
is much too.soft for this puipose.

Species 80. DIPYRE.

External characters. Colours, greyish or reddish white ;
occurs in slender prisms, fasciculated into masses ; form six-
sided prisms, but often so minute as to render.it difficult to
ascertain their modifications ; scratches glass : sp. gr. 2.63.

Chemical characters.' Turns milk white, phosphoresces,
and melts into a blebby colourless glass.*

Composition. Silex 60 ; alumine 24 ; lime 107; water 2.—
Vauguelin. o

Localities. Pyrennees, in steatite, mingled with sulphures
of iron. It is very rare. :

Species 31. LAUMONITE.T - :

Euxternal characters. Colours, white, sometimes with a
tinge of yellow, or red; occurs in aggregated crystalline
masses, and in regular crystals; form an octahedral prisnr,
with dihedral summits, variously modified by truncation ;
primary form, an oblique rhombic prism ; fracture foliated ;
structure lamellar ; cleavage perfect.in two directions ; trans-
Jucent, or transparent; scratches glass: sp. gr. 2.27

Fig. 109. S

Fig, 109. A four-sided prism with rhombic ter-
iI minations, and truncated lateral edges.

* Honce the name, which in Greek signifies the double effects of fire,
in allusion toits turning white and phosphorescing.
% In honor of Gilbert Laumont._

‘What is the appearance, and whence the name of Dipyre 1—What is
the colour of laumonite, and what are its peculiarities ?
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Fig. 110.

Fig. 110. A short four.sided prism, truncated
on the solid angles. These'are two of the most
common forms. :

Chkemical characters. Fusible with difficulty, into a porous
eolourless glass. Forms a jelly with acids.

Composition. ' Silex 49; alumine 22 ; lime 9; water 17.5;
carbonic acid 2.5. —Vogel

The above description applies to the present specnes, only
in its recent, or perfect state. On exposure to the air it efflo-
resces, or loses its water of crystalllzatlon, and divides into
angular fragments ; becomes opake, of a milk white colour,
and pearly lustre, and finally falls into powder. Its appear-
ance in this state, is much like that of selenite, after being
exposed to heat.

Localities. Brittany, in a lead mine. Ireland, and Faroe,
in trap. China, Transylvania, St. Gothard. England, in
several places.

U. 8: Near New Haven, Conn.—Szlltman Phillipstown,
N. Y.—Barratt. - .

Specu:s 82. CLAY SLATE.

Ez-temal characters. Colours, reddish, bluish, or greenish,
-brown, also yellowish brown and black, always dull ; occurs
massive ; structure slaty ; lustre ghmmermg, prmcnpal frac-
ture slaty ; cross fracture earthy, or uneven; opake ; yields
to the knife ; does not adhere to the tongue : sp. gr. about 2.5.

Chemical characters. Fusible into a black slag

Composition. Silex 48 ; alumine 25.5 ; magnesia 1.6 ; oxide
of iron 11.8 ; oxide of manganese 0.5; potash 4.7 ; carbon 0.3;
water 7.6. —-Ku-wan -

It is very universally distributed, and forms vast stra.ta in
different countries.

Localities. England, Scotland. Ireland, &c.

. U. S. Hartford, Windsor, Suffield, Conn.
‘Variety 1. ROOF SLATE.

External characters Colours, brownish blagk or bluish
black ; occurs massive in beds ; fracture splintery ; cleavage
perfect in one direction ; easily fusible ; surface smooth, or

‘What is the coﬁmsiﬁon of clay slate.
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slightly undulating ; divides into large thin plates; sonorous;.

when suspended and struck with a hard body.

It is found both in primitive and secondary rocks. -

Localities. 1t is found in most Enropean countries.

U. 8. Wayne, York, and Lancaster counties, Penn. (quar-
ried). Hoosack,N,Y. (quamed) Dummerston, Rockingham,
Castleton, and Brattleborough, Ver. Charlestown, Mass.
extensively quarried.

Uses. It is employed extensively in cities, to cover the
roofs of buildings. Also, to write upon in schools, &c.

In Pennsylvania, roof slate is quarried, to the amount of
about 1600 tons annually. It sells at Baltimore, for 22, the
ton.—Hayden. It is also extensively quarried at Dummerston,
and Brattleborough, Ver —Hall. And at Charlestown, Mass.
—Dana. .

Variety 2. SHINING ARGILLITE.

Egternal characters. Colours, blue, bluish black, grey, and-

reddish ; occurs massive ; fracture slaty ; surface undulatmg
or waved lustre shmmg, sometimes pseudo-metallic.

This. variety is primitive, and passes into mica. slate. It
abounds with ores ; most of the tin and copper mines of Com-
wall traverse this rock.

Variety 3. SHALE.

Ea:temal characters. Colours, grey, bluish black, brown,
reddish, or greenish; occurs massive; fracture uneven ; lus.

tre dull ; more. or less fusible ; ylelds to the knife; layers-

often uneven, protuberant, or knobby ; adheres a httle to. the.
tongue.

Chemical characters. It is fusible by the. blow pipe.

This variety often dlsmtegrates, and falls in pieces.

Distinctive characters. It is less solid, and'not so hard as
argillite ; -and, does not, like roof slate, splxt mto thin smooth
layers.

Variely 4. BITUMINOUS SHALE.

External characters. ~Colour, black or brown; structure
slaty; fracture conchoidal ; lustre a little shining or dull ;
yields easily to the knife : sp. gr. about 2.- )

This variety contains a considerable quantity of bitumen.
When heated or struck, it exhales a strong bituminous odour,

and often burns with a ﬂame It is a strong indication of coal. _

What is the colour and what are the uses of roof slate ?—ant is
shining argillite 7—How does bituminous shale differ from clay slate ?
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. Sbale frequently exhibits impressions of vegetables, as

xeeds, ferns; leaves, &c. It also exhibits impressions of fish.

Localities, - England, Scotland, &c.

U. 8. Virginia, Rhode Island, Ohio, Connecticut, &c.

Itis found with the Rhode lsland anthracite, containing im,
pressions of vegetables.
. At Westfield, Conn. is a bed {of highly bituminous shale,
containing numerous impressions of fish. Sometimes the fish
are a foot, or two feet long, the head, fins, and scales, being
perfectly distinguishable. A single specimen sometimes pre: .
sents parts of three or four fish, lying in different directions,
and between different layers. They are sometimes contorted
and almost double. 'Their colour, sometimes grey, is usually
black, and the fins and scales, appear to.be converted into.
coal.—Silliman.

Variety 5. - NOVACULITE. WHRT SLATE.

External characters. Colours, yellowish white, or blackish
grey, often running in stripes ; translucent on the edges ; tex-
ture fine grained or compact ;. structure slaty, more or less
fissile ; fracture concheidal ; fragments sharp edged: sp. gr..
2.75. . :

Chemical character.- Fusible into a brownish, porous ena-
mel.

Composition. Silex 71.8; alumine 15.3; oxide of iron
9.3 ; water 8.3.—Faraday.

The Turkish hone often presents the two colours, pale yel-
low, and bluish or greenish grey, in distinct layers, or stripes.
It is from this circumstance, perhaps, that this substance is
thought by many to be petrified wood. Sometimes the two

.layers are cemented together. The yellow, is generally more
compact and hard, than the bluish.

Localities. . In the primitive mountains of Saxony, and in
several parts of Germany. It was first brought from the Le-
vant, hence it was called Turkish hone. _

U. S. Berks county, Penn. It is explored, and sells at 25
cents the pound.— Cooper. Arkansas Territory, of a good
quality.—Schoolcraft. Charlestown, Malden, and Dorches-
ter, Mass.—Dana. Thetford, Ver.—Hall. Kennebec river,
Maine.— Cleaveland. '

What is said of impressions of fish and vegatables on bitumi
shale ?—Is the Turkish hone.a petrifaction or not ?—Is novaculité found
in this country ?
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Uses. It is employed to give a fine edge to cutting instru-
ments.

Variety 6. ALUM SLATE.

External eharacters. Colours, bluish or greenish black, or
iron black ; sometimes iridescent ; structure slaty ; layers
often curved or undulated lustre glimmering or dull ; frac-
ture uneven or earthy : sp. gr. 2.33.

Chemical characters. Fuslble It turns red by the action
of heat, and falls in pieces.’ ' :

Composition. Silex 40; alumine 16 ; carbon 19.6 ; sul-
phur 2.8 ; sulphate of iron, lime, and potash 1.5 each ; 1ron
6.4; water 10.7. ——Klaproth.

On exposure to the air, it disintegrates, and throws out a
) saline efflorescence, which covers the surface with a white

powder, and which is found to be alum. The production of
this salt is explained on the principle of chemical affinity.
The sulphur, on exposure, absorbs oxygen from the atmos-
phere, and is converted into sulphuric acid, which then unites
to the alumine and potash,and forms a sulphate of alumine and
potash, or-alum. The alum is then obtained by lixiviation.

Localities. Yorkshire, and near Whitby, Eng. At Whitby
are extengjve alum works. Also in Italy, near Rome.

U. 8. Frederic and Washington Counties, Md. Near
Zanesville, Ohio. Near New Lebanon Springs, N. Y. Pow-
nal, Vt. Also in the western counties of Pennsylvania.

Variety 1. ADHESIVE SLATE.*

External characters. Colours, yellowish grey, or greemsh
brown ; occurs massive ; texture slaty, which becomes visible
on exposure ;, but if the mass be moistened, the slaty charac-
ters disappear ; splits easily ; yields to the knife ; adheres to
the tongue: sp. gr about 2.

Composition. Silex 82.50 ; alumine 0.75; lime 0.25 ;
magnesia 8.0 ;. carbon 0.75 ; iron 4. —Klaproth '

Localzty Near Paris, in the gypsum formations.

Variety 8. POLISHING SLATE.

External characters. Colours, white, yellowish white, or
yellow ; Joccurs massive ; structure slaty ; opake ; ‘brittle ;
often swims on water for a short time.

" Composition.  Silex 83.50 ; alumine 4 ; lime 8. 50 ; oxide.
of iron 1.60 ; water 9.0. —Bucholz.

" # Because it adheres to the tongue.

' What is aluxﬂ slate, and how is alum obtained from it ?
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Localities. Bohemia, Saxony, and Auvergne. It is sup-
posed to bie a volcanic production.

Uses. 1t isused for polishing glass, marble, the metals, &c.

" Variety 9. GRAPHIC SLATE. BLACK CHALK.
External characters. Colours, black, greyish, or bluish
black ; structure slaty ; fracture earthy ; leaves a black dull
trace on wood, or paper ; opake ; soils the fingers: sp.
gr.2.14.
. Composition. Silex 64 ; alumine 11.25; carbon 11 ; ox-
ide of iron 2.75 ; water 7.5.— Weiglib. )

) It is_found with argilite, and in the vicinity of coal forma-
tions.

Localities. Spain, France, Italy, Iceland, &c.

U. S. Rhode Island, with anthracite. On the.Susque-
hannah, Penn. .

Uses. It is employed for tracing lines on wood, and for
making crayons, for drawings.

. . Species 33. SILICIOUS SLATE.

External chardcters. - Colours, grey, bluish grey, reddish,
brown or black ; occurs massive ; structure slaty ; fracture
imperfectly conchoidal ; lustre glimmering; hardness about
equal to that of quartz ; translucent on the edges ; colours
sometimes arranged in spots or stripes : sp. gr. 2.59 to 2.64.

Chemical characters. Infusible, but turns reddish.

Composition. Silex 75 ; the remainder being lime, magne.
sia, and oxide of iron.— Weiglib. v

Localities. Saxony, Bohemia, France, Scotland.

Variety 1. BASINITE. TOUCHSTONE.

External characters. Colours, -greyish black, or black ;
occurs massive, and in rolled pieces; opake; fracture con-
choidal ; streak black. )

"This variety was formerly much employed as a test of the
purity of gold. The metal being drawn across the stone, a
judgment of its purity or quantity of alloy, is formed by the
colour of the streak ; and if this is not satisfactory, the trace
of metal is touched with nitric acid, which dissolves the alloy-
ing substance without touching the gold. Hence the name
louchstone. '

Localities. U.S. Topsham, Mass. Northampton, N. H.
Near Reading and Bethlehem, Penn. Topsham, Me.

What is the use of graphic slate ? What is the composition of sili-
cious slate ? What is the use of the touchstone ?
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‘ Spectes 84. crLav:

" The vari¢ties of this species are composed of silex and alu-
mine, with variable proportions of oxide of iron, and sometimes
a little carbon, manganese and water.

Variety 1. INDURATED CLAY.

External characters. Colours, grey, yellowish grey, brown,
reddish, and sometimes greenish ; occurs massive ; fracture
conchoidal and splintery ; yields to the knife ; texture com.
Jact, or porous ; yields an argillaceous odour when moistened ;
‘crumbles and falls in piecesin water ; opake ; specific gravnty
about 2.21.

It sometimes forms the basis of porphyry.

Chemical characters. Infusible, but becomes glazed by
heat.

It often occurain extensive beds.

Variety 2. 1RON CLAY.

External characters. Colour reddish, or yellowish brown,
occurs massive ; fracture earthy ; opake ; easily broken ;
gives an argllhceous odour ; often porous, or amygdaloidal.

Localities. Ireland, Scotland, England, &e.

Variety 8. wacke.*

,Ea:tcrnal characters. Colours, yellowish grey, brownish,
greenish, or reddish ; occurs massive ; fracture conchoidal,
or, earthy ; opake ; unctuous to the touch ; gives the argxlla.
ceous odour when breathed on ; may be cut by a knife :
gr. 2.53, to 2.89.

Chemical character. Fusible into a porous slag.

Composition. Silex 28 ; alumine 23 ; lime 4.5; water
16.18; oxide of iron 26 ; carboni¢ acid 2.32.— Webster.

It is associated with basalt, and seems to be intermediate
between that substance and clay

Localities. Germany, Scotland, Saxony, Norway.

U. 8. Near Boston, Mass. It there forms the basis of
amygdaloid.—Cleaveland.

It frequently contains embedded crystals, of mica, horn-
blende, calcareous spar, &c. In it are also found _magnetic
iron, chalcedony, agate, and zeolite. It also sometimes con-
tains fossil bones, and petrified wood, but Jameson says, it
never, like basalt, contains augite, of ohvme .

* Pronounced Wak-ke.

‘What are the,varieties of clay composed of ?—What kind of a stone
is wacke ?

\
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Variety 4. ROTTEN BTONE.

Estcmal characters. Colour, brownish grey, or reddish -
brown, passing into black ; occurs massive ; fracture earthy
and dull; soft; soils the ﬁngers— fetid when rubbed or scraped.

Compasztum “Alumine 86 ; silex 4 ; carbon 10.—Phillips.

Locality. Derbyshire, where it is beheved to arise from
the decomposition of the shale, of that country.—-PhdlqM

U.S. Albany, N. Y.

Variety 5. PORCELAIN CLAY. KAOLIN,

Ecxternal characters. Colour, yellowish, or reddish white ;
occurs massive ; composed of small particles slightly cohe-
remt ; soft ; friable between the fingers ; unctuous to the
touch ; adheres slightly to the tongue ; absorbs water, and
falls to powder ; but does not form a ductile paste : sp. gr.
2.20 to 2.40. .

Chemical character. Infusible.

Composition. (From Saxony,) Silex 55; alumine 27 ; lime
2; water 14 ; oxide of iron 5. ——Vauquelm. (From Corn.
wall,) Silex 20 alumine 60 ; water 12.— Wedgewood. (From
Vermont,) Silex 56 ; alumine 43.—Smith.

This is the clay of which China or porcelain ware is manu.-
factured. It is infusible even in a porcelain furnace, when .
pure, but hardens, and acquires a degree of firmness, though
not sufficient for the purposes of the manufacturer, without
the addition of some flux, as a little lime, by which it is softened
in the fire, and as it cools assumes the proper degree of hardness
and firmness.

Sometimes the best porcelam clay is of 'a yellowxsh colour,
probably from the intermixture of earthy matter, as it becomes
white in the fire. When coloured by oxide of iron, or other
metallic oxides, it pecomes reddish or brown in the fire, by
which its value is greatly lessened. The value of this clay,
can therefore be ascertained, only by actual experiment.

Porcelain clay is found in primitive rocks, where it occurs
in beds, more or less extensive. It is produced by the de-
composition of felspar, one of the component parts of granite,
and more particularly of graphic granite, which is almest en-
tirely cothposed of felspar.

Localities. Meissien, in Saxony, and from whlch the Saxon
porcelain is made. Limoges, in France. Comnwall,in Eng-
land. Near Passau, in Austna, &e.

What is the colour of porcelain clay ?~~Why is it called porcelam cky ?
‘Where is this clay found ? .
3
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U.S. Monkton, Vt. At this place, it appears to form &
large bed, and to be of a good quality for the manufacture of
porcelain.—Silliman. Near Wilmington, Del. Near Phila-
delphia, Penn. in several places.—Wister. Washington,
Conn. in small quantities.

Variety 6. LITHOMARGE.*

External characters.  Colours, reddish or yellowish white,
also bluish, and greyish white, often spotted internally ; occurs
massive ; opake ; fracture conchoidal ; texture fine grained ;
soft ; adheres to the tongue ; polishes With the nail ;. falls to
powder in water, but does not forma paste : sp. gr. 2,20,

CRemical characters. Infusible ; sometimes phosphoresces,
when heated.

Composition. Silex 45.2 ; alumine 89.5; water 14 ; oxide
of iron 2.7.—Klaproth.

It is found in veins in porphyry, gneiss, and serpentine, and
in beds over coal.

Werner divides it into two kinds, tndurated and friable.

Localities. Saxony, England.

U..S. Bare I:Illla near Baltimore, Md. Montgomery
County, Penn.

’

Variety 1. FULLER’S EARTH. _

External characters. Colours, enish brown, greemsh
grey, greenish white, yellowish, reddish, and bluish, sometimes
*striped or spotted ; occurs massive ; fracture somewhat con.
choidal ; texture earthy ; polishes with the finger nail ; unc.
tuous to the touch ; soft and tender ; 3 becomes translucent
when thrown into the water, and falls into a pulpy unpalpable

powder ;- but does not become ductile : sp. gr. 1.7 to 2.
Chemical characters. Fusible into ‘a porous slag. Turns

white when heated.

Composition. Silex 53 ; alumine 10 ; water 24 ; magnesia
1.25; lime 0.5, muriate of soda 0.1; oxlde of iron 9.75.—

Klapm!b.

‘It is found im beds, sometimes encloamg fosnl wood, sea
shells, sulphate of barytea, and quartz.

Localities. 'The best, is said to occur in Engla.nd. Itis
also found in Austria, Saxony, &c. .

U. 8. Newfield, Maine. - Kent, Conn.

Uses. This earth was formerly much employed, in the

* Signifies, Rock Marrow.

‘What are the colours of fuller's garth?
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filling of cloth, whence its name. At the present time
is generally substituted. ' # b S0P
Variety 8. TmIPOLL*

Eaxternal characters. Colours, various shades of grey, yel-
low, and red ; occurs massive ; fracture dull, coarse, and
earthy ; yieldstothe nail ; rough to the touch, opake ; aspect
argillaceous ; indurated or friable ; does not form paste with
water: sp. gr. 2.20. ’

Chemical characters.” Infusible, sometimes effervesces
with acids, from foreign ingredients.

Composition. Silex 90 ; the rest being alumine, oxide of
iron, and lime. -

It is found among secondary rocks, or in alluvial earths.

Localities. France, Bohemia, Saxony, Brittany, &ec.

Uses. It is used, like emery, for polishing metals, stones,
marble, &c.

Variety 9. BOLE.

External characters. Colours, reddish yellow, brownish
black, yellowish white, or pitch black ; occurs in solid amor-
phous masses; opake ; fracture conchoidal; smooth to the
touch ; yields an argillaceous odour when moistened ; soils
the fingers : sp. gr. 2, -

Chemical ckaracters. Turns red, or black, and melts into
a porous slag. , .

Composition. (From Lemnos,) Silex 66; alumine 14.5;
water 8.5 ; oxide of iron 6; soda 3.5; lime and magnesia
0.5.—Klaproth. .

It is found with basalt and wacke.

Localities. Armenia and Lemnos.

Bole appears to be a fine clay, coloured by iron.

Uses. Formerly the Armenian bole was much employed
in medicine as an astringent and absorbent. That of Lemnos
was used when moistened, and made into a thick paste, to take
the impressions of seals, and hence was called terra sigillata.
Bole from Sienna, called Terra de Sienna, is a dark brown
colour, and is used as a paint. At the present time, the red
bole is employed at Constantinople, to form the bowls of their
tobacco pipes. It takes an -exact and'beautiful impression

* It was first brought from Tripoli. -

Why is this variety called by this name 7—What in' the composition
of Tripoli, and what jts uses 2—~What are the uses of bole ?
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from the: mould, and when gilded, appears like the finest work-
manship. _
Variety 10. cimoLITE.

Eczxternal characters. Colour, internally greylsh white, bu¢
acquires a reddish tint by exposure ; occurs massive.; frae-
ture earthy ; texture a little slaty ; yields to the nail ; adheres
to the tongue ; gives a shining streak ; falls to pieces in water =
sp. gr. 2.

PC’Iwﬂm:al charactcrs It whitens, but is infusible.

Composition. Silex 63 ; almmne 23; water 12 iron 1.25.
—Klaproth.

Locality. Argenteria, formerly Cimolus, an lsland in the
Archipelago, situated near Milo.

Uses. It was employed by the ancients as a detergent,
and is used by the inhabitants of the island as a substitute for
fuller’s earth, at the present day.

Variety 11. MOUNTAIN MEAL.

" This singular substance was found in the form of a bed, by -
Fibbroni, at Santa Fiori, between Tuscany and the Papal ’do-
minions. It is formed inte bricks, so light as to swim on
water.— Phillips.

Composition. Silex 79 ; alumine 5; oxide of iron 3 ; water
12.—Klaproth. '

Variety 12. PIPE cLAY.*

External characters.  Colour, yellowish white ; fracture
earthy ; feels smooth and greasy ; adheres to the tongue ;
when kneaded with water becomes plastic and tenacious.

Chemical characters. Becomes white in the fire, but isin-
fusible.

This is merely a pure kind of potter’s clay.

Localities. Devonshire and Dorsetshire, Eng.

U. 8. Martha’s Vineyard, Mass.

Uses. Besides tobacco pipes, it forms the basis of queen’s
ware,

Variety 13. POTTER’s CLAY.

* Eaternal characters. Colours, grey, greyish white, reddish,
or bluish ; occurs massive in beds; fracture earthy ; texture
more or less compact ; sometimes friable ; soft and unctuous

* Because tobacco pipes are made of it.

What is said of cimolite and mountain meal 2-—What are the colours,
qualities, and uses of potter's clay ?
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to the touch ; when dry, receives a polish from the nail; when
moistened and worked, it makes a very tenacious and ductile
paste:spgrfromlOBto2 !
Chemical characters. Infusible. Some varieties, however,
softenin a  porcelain heat.
Silex 43.5; alumine 33.2 ; lime 3. 5; ; iron
1.0 ; water 18. —Klaproth.

It is found in beds, or forming hills. It often contains or-
ganic remains of animals, fish, and plants.

Uses. 'This clay is employed in large quantmes, in the
manufacture of sione ware, consisting of pots, jugs, churns,
Jars, &c. which are of a yellowish, or greyish white colour.
When quite pure, it is necessary to mix with it a proportion of
ground flints, to temper it for the potter’s use. When it con-
tains a sufficient quantity of fine silicious matter, this becomes
unnecessary. ’

Stone ware is glazed in the furnace, by ehrowmg in d quan.
tity of common salt, at a certain stage of the burning. Itmay
also be glazed by a mixture of alkali, ground silex, and oxide
of lead, spread on each vessel.

Localmes. Devonshire, and Hampshire, in England, from
whence large quantities are taken to supply the potteries at
Staffordshire and Newcastle.

‘U. 8. Near Philadelphia, Penn. Burlington and Borden-
town, N. J. of a good quality for pottery. Also in Maryland.
Martha’s Vineyard, Mass. It is white, and fit for pipe clay
Missouri, on the right bank of the Mississippi. This is an im.
mense bed of 34 miles long, and from one to ten feet in thick.
ness.—Jessup. '

Variety 14. LoaM.

Loam or brick earth, varies very much in appearance, tex-
ture and composition. It consists of potter’s clay mixed with
a portion of sand, carbonate of lime, oxide of iron, mica,
chalk, &c.

1t is the substance of which bricks are made, and is found.
in almost every country.

- Variety 15. REDDLE. RED CHALK.

External characters. Colour red, of different shades; oc.-
curs massive ; fracture conchoidal ; texture earthy ;  struc-
ture- often slaty ; soils the fingers, and leaves a bright red
trace on paper ; opake ; adheres to the tongue, and gives an

What is said of red chalk 7 \
13*
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argillaceous odour when moistened ; falls to powder in water,
but does not form a paste : sp. gr. from 3.13 to 3.93.

It seems to pass into red oxide of iron. It occurs in smal}
masses in clay-slate and sandstene, of the more recent
formations. )

.Localities. France, Germany, Siberia, &c. That used in
commerce, is brought from Germany and France. .

Uses. 1t is principally used for drawing. The coarser
varieties are used by the carpenter, the finer by the painter.

- It is either used in the matural state, or is pounded, washed,
and mixed with gum, and cast into moulds. The crayons
which are designed for small and delicate drawings, are mix-
ed with a large portion of gum, in order to give them sufficient
hardness.—Jameson.

Species 85. FAHLUNITE.*
* External characters. Colours, dark reddish brown, streak
greyish white ; occurs massive, and in thin layers ; opake, or
translucent on the edges; yields to the knife ; seratches
glass; lustre waxy ; texture crystalline ; sometimes shows a
tendency to form six.sided prisms.

Composition. Silex 46.74 ; alumine 26.73 ; magnesia 2.97 ;
oxide of iron 5.11 ; water 12.5.— Heisinger.

Locality. Fahlun, in Sweden, embedded in a slaty taleose
rock, in a copper mine.

Species 36. HARMOTOME.

. External characters. Colours, greyish white, milk white,
sometimes with a tinge of yellow, or red ; occurs in crystals
which are rectangular four-sided prisms, terminated by rhom.
bic planes, or four-sided pyramids ; solid angles often trunca-
ted ; crystals cross each other lengthwise, or so that the
broad planes of one prism are perpendicular to the broad
planes of the other. (gryatala often compressed into a tabular
form ; translucent, or transparent ; .lustre pearly ; scratches

§lass; structure foliated : sp. gr. 2.35.
Fig. 111.

Fig. 111. A compressed four.sided prism, termi-
nated by a pyramid, consisting of four rhombic faces.

* From its locality. ) 4

What are the colours and crystalline forms of harmotome ?
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Fig. 112

Fig. 112. A double, or twin crystal, consisting of
‘two four-sided prisms joined together, and intersect-
ing each other so as to make their axes coincide.

Chemical characters. Fusible into a diaphanous glass. On.
hot coals phosphoresces with a greenish light.

Composition. Silex 49 ; alumine 16 ; barytes 18; water
15.—Klaproth. *

Distinctive characters. It does not, like zeolite, form a
jelly with acids; arragonite is infusible; staurotide is of a
deeper colour and infusible. Stilbite exfoliates on hot coals.

Localities. In the Hartz, it is found in metaliferous veins,
with carbonate of lime, and sulphuret of lead. "Also in Nor»
way, Scotland, and Germany. It is a rare mineral.

Species 87. AMIANTHOIDE.*

External characters. Colours, olive green, or greenish
white ; occurs in long capillary filaments, very flexible and
elastic; lustre shining and silky.

Chemical characters. Fusible, with difficulty into blackish
enamel. .

Composition. Silex 47 ; lime 11 ; magnesia 7; oxide of
iron 20 ; oxide of manganese 10.— Vaugquelin.

Distinctive characters. It is more elastic than amianthus,
and more flexible than asbestos. The result of its fusion, will
also distinguish it from both.

Locality. .Oisans, in France. .

U. 8. Topsham, Maine.—Cleqveland.

: Variety 1. BYssorLiTE.}

. Exzternal characters. Colours, green, or brownish yellow ;
occurs in delicate filaments implanted on other minerals,
standing erect, and somewhat resembling a kind of moss.
These filaments are flexible and elastic.

Composition. Silex 34 ; alumine 43 ; lime 9 ; oxide of iron
19.—Saussures )

Localities. At the foot of Mount Blanc, and at Oisane, in
France. =~ ' -

* From resemblance to amianthus.
+ From its resemblance to lichen or moss.

How is harmotome distinguished from zeolite ?—How does amian-
thoide differ from amianthus ?
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Species 88. AUGITE. PYROXENE. .
. Egternal characters, Colours, green, brownish, or black-
ish green, yellowish green, grey, and sometimes white ; occurs
in crystals, in grains, and amorphous ; form, six or eight-sided
prisms, terminated at each extremity by two principal faces ;
primary form, an oblique rhombic prism; cleavage parallel
to the sides of this prism ; lustre glimmering or splendent ;
opake ; scratches glass; structure foliated ; fracture con-
choli;.iﬂl,l l(:’runeven: sp. gr. from 3.16 to 3.57. ‘
ig. 113, .

Fig. 113. A short four.sided prism, termi-
pated by two principal faces, and truncated on
the lateral edges.

Fig. 114,
I Fig. 114. A short six-sided prism, terminated
by two faces, each face including the three late- .
ral planes of the prism. '

Sometimes it occurs in hemitrope crystals. It is subject to
decomposition, by which it is reduced to a yellowish green,
earthy mass. .

Augite is found in primitive rocks, and in the productions
of volcanoes. But whether in the latter case, it existed in the
rock previously, and had passed the action of the volcanic fire
unaltered, or whether its crystals are formed in the lava, after
its ejection, is a matter of doubt and dispute, among geologists.

Chemical characters. Fusible, in small fragments, into a
glassy globule, the colour of which, depends on that of the
specimen.

Composition. Silex 54.86; lime 23.57 ; magnesia 16.49 ;
]Il‘r:‘t;)xide of iron 4.44; manganese 0.42; alumine 0.21.—
istinctive characters. It is commonly darker, and always
harder, and heavier thanolivine. Hornblende is more easily
fusible than augite, sahlite is commonly more translucent,
yenite fuses readily, and attracts the magnet. By these dif-
ferences, this species may be distinguished. = - .

‘What are the colours of augite, and what are its crystalline forms 7—

What are the situations in which it is found 7——What minerals does it
most resemble ?7—What is the composition of augite ?
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Localities. Vesuvius, Etna, Stromboli, Teneriffe, Bourbon,
&ec. in volcanic products. Bohemia, Hungary, Transylvania,
and Hese, in Basalt. Norway, in primitive trap. NorthWales,
Scotland, England, &c. in trap and basalt. .

U. 8. Kingsbridge, N.Y. in primitive limestone. It is
white.— Bruce. Litchfield, Conn. in whitish crystals, some-
times four inches long. —Brace. Also at Washington, and
Brookfield, Conn. Deerfield, Mass. in black imperfect crys.
tals. Elght miles from Balt.imore, in white six-sided prisms.
Also five miles from Baltimore, in six-sided prisms, of an olive
green, or brownish red colour, and sometimes five or six
inches long.—Haydep. Pittsfield, Mass.

The following mixerals, are considered varieties of augite.

Variety 1. DIOPSIDE.* ‘

Euternal characters. Colours, green, greenish white, grey-
ish,r and yellowish white ; occurs in crystals, of which the
primitive form is an oblique rhombic prism ; secondary forms,
six, eight, or twelve.sided prisms, terminated by four or six
faces ; crystals longitudinally striated ; translucent, or trans-
parent ; often compressed into tables; sometimes the crystals
are fibrous, and are aggregated into radmtmg masses ; strue-
ture foliated; scratches glass ; lustre vitreous and shmmg
sp. gr. between 3.23 and 3.30.

Chemical characters. F usxble, thh dlﬂiculty, into a greyish
limpid glass.

Composition. Silex 57 ; magnesia 18.25 ; lime 16. 5 oxides
of iron and manganese. 6.—Laugter

Distinctive characters. It differs from augite and sahhte,
in being. more transparent, and of brighter green.

Localities. Mussa, in Pnedmont and hence it has been
called mussite.

U. 8. Phillipstown, N. Y. Pennsborough, Penn.

- Variety 2. PYRGOM. FASSAITE.}

External chdracters. Colour, green, of various shades,
often blackish green; occurs in crystals of six or eight sides ;
also in the form of an octohedron, or double four.sided pyra.
mid, truncated on the edges; cleavage parallel to the sides of
an obhque rhombic prism ; crystals in confused groups ; trans-
lucent or opake ; scratches glass.

* From the Greek, signifying transparency. '
t From the valley of Fassa.

What is diopside ?
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Locality. Inthe valley of Fassa, in the Tyrol.
Variety 3. sanLITE.*

Eczxternal characters. Colours, greyish green, or pale green ;
occurs in four or eight-sided crystals, with dihedral summits ;
also massive, and in granular concretions ; structure of the
massive lamellar, with joints parallel to the planes.of an
. oblique prism ; lustre shining, or glimmering; a whitish foli-
ated substance often interposes between the natural joints ;
slightly unctuous to the touch ; translucent or opake ; breaks
easily into rhomboidal fragments: sp. gr. about 3.

Chemical characters. Infusible, or melts with difficulty into
a porous glass.  In small fragments with borax it does not
melt, but seems to impart its colour to the glass.

Composition. Silex 53; alumine 3 ; lime 20 ; magnesia
19 ; oxide of iron and manganese 4.— Vauquelin.

Distinctive characters. Sahlite is of a paler green than

augite, and less transparent than diopside, into which it passes.

Fassaite occurs most commonly in crystals, sahlite rarely.

Localities. Sahla, in Sweden, in a silver mine. Arendal,
in Norway, with iron, lead, and hornblende. Siberia, with
beryl and mica.

U. 8. Near lake Champlain, N. Y. Near Ticonderoga,
N. Y. in green octohedral crystals of an inch in diameter.—
McEewen. Near New-Haven, Comn. in serpentine. Itisolive
green and foliated.—Silliman.

Variety 4. BAIKALITE.

This substance receives its name from the lake Baikal, in
Siberia, and was considered by Werner as a distinct variety.
But no difference can be observed between it and sahlite.
They are therefore considered to be the same mineral.

. Variety 5. coccoriTe.}

External characters. Colours, greyish, or bluish green,
- greenish black, red, or reddish brown ; occurs in grains ad-
hering together, and forming masses of irregular shapes ;
lustre vitreous and shining ; scratches glass; translucent ;
grains angular, and easily separable by the fingers: sp. gr.
from 3.30 to 3.37.

* Because it was found at Sahla.
+ From the Greek, a granular stone.

Of what mineral are diopside, pyrgorm and sahlite varieties 27—
I;Wh“ is the composition of sahlite 7—What is the appearance of cocco-
ite 7 : .

-
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Chemical characters. Fusible with ease, into a vitreous
opake globule. _

Composition. Silex 50 ; alumine 1.5 ; lime 24 ; magnesia
10 ;. oxide of iron 7 ; oxide of manganese 3.— Vaugquelin. -
- 'The grains of this substance are of all sizes from that of the
smallest sand, tojthat of a pea. Their form is angular, or
rounded with irregular shining faces, often resembling crys.
tals. In the same mass the different colours, red, green, &c.
sometimes occur in distinct grains. Sometimes thin, white,
and apparently silicious partitions run through the masses, and
divide them into layers. . :

Localities. Arendal, in Norway, with iron and carbonate
of lime. Antrim, in Ireland, disseminated ip limestone.

U. 8. West Chester, Ticonderoga, and Phillipstown, N. Y.
Charlotte, Ver. At the last locality it is found in abundance,
.and of various colours.—Hall.

Variety 6. wurre coccorite.—(Dr. Barratt.)

Eaternal characters. Colour, clear white, or -yellowish
white ;. occurs in masses composed of angular grains of the
size of gun shot.

Locality. Phillipstown, Putnam county, N. Y. The masses
are interspersed with crystals of white augite.

This is a new variety, and was discovered by Dr. Barratt,
in'1820.

Dr. Barratt also found at the same locality, rose coloured
coccolite.—Silliman’s Journal.

Species 39. HORNBLENDE. .

External characters. Colour, dark bottle n, passing
into black ; occurs massive, crystallized andgsll:;'; tgorm of
the primitive, an oblique rhombic prism; secondary form, a
six-sided prism, variously modified; crystals striated and of-
ten flattened ; sometimes distinct, but commonly aggregated,
intersecting each other, or in confusedly radiating masses ;
opake ; lustre shining, sometimes pseudo.metallic; indents
under the edge of the hammer ; breaks with difficulty ; frac.
ture, foliated or fibrous; streak and powder, greyish green ;
yields to the knife : sp. gr. 3.15 to 3-38.

Chemical characters. Fusible, with ease, into a greyish
black glass.

Composition. (Deep green.) Silex 47.21 ; aluming 13.94 ;
lime 12.73 ; magnesia 21.86 ; oxide of iron 2.28; oxide of
manganese 0.57; fluoric acid 0.90; water 0.44.— Bonsdorff.

‘Where is it found in this country 7—What is the colour of hornblende ?
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There is a considerable variety in the composition of this
species.

PeDutmctwe characters. Scherl, which it resembles,.is much
harder, does not give ‘a green ‘streak and powder, and is
generally found in distinct, nine-sided crystals. It differs from
augite in being more easily fusible, softer and tougher.

ornblende ie a very abundant mineral. It is found chiefly
in primitive rocks, but occurs more or less in secondary for-
mations.

It frequently enters into the composition of granite, gneiss,
and mica slate, and is an essential ingredient in syenite and
greenstone. o

Localities. U. 8. Jerico, Ver. in long capillary crystals.
—Hall. Franconia, Ver. in superb polished crystals, some
of which are nearly half an inch broad, also in long and slen-
der crystals, in a hornblende and serpentine rock. On the
Schuylkill, Pern. in large masses, and in bladed, or acicular
crystals.—Lea. Brunswick, Maine, fibrous homblende oc-
curs with white granular hmestone.—Cleaveland

Variety 1.  MASSIVE HORNBLENDE.

This variety presentsa. crystalline mass, consisting of long,
straight, or curved fibrils, often intersecting each other, bei
closely compacted together. Sometimes the fibrils are twist
or curled, and appear like knots of wood, and sometimes like
tufts of hair. It is very tough, and dlﬁicult to break. Colours
as in the species.

Variety 2. HORNBLENDE §LATE.

E.rterml Characters. Colour, greenish black ; occurs in
beds, more or less extensive ; texture slaty, each layer being
composed of fibres, interlacing, diverging, or curled into
knots.

This variety agrees in all its characters with the massive,
except in its slaty structure, .

_ Variety 8. BASALTIC HORNBLENDE.

External characters. Colours, black, brownish black, or
jetblack ; occursin distinct crystals, in lava, volcanic scoria,
and basalt ; opake ; often moves the magnet ; crystals some-
times have a brilliant lustre ; structure fohated easxly broken ;

scratches glass : sp. gr. 8. 25.
Chemiical character. . Melts with difficulty.

What are the distinctive characters of hornblende 7—With what min-
erals is it associated 7—Is it a mre, or an-abundant species ? -
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Composition.  Silex 47 ; alumine 26 ; lime 8 ; magnesia 2 ;
iron 15.—Klaproth.

Distinctive charucters. It is of a more intense black, and
has a much stronger lustre than common hornblende. Schorl
is harder, and'more easily broken. Its matrix also will gene-
rally distinguish it from’other black crystals.

Localities. Saxony, Bohemia, Hungary, and other coun.
tries, where basalt and volcanic products exist.

Variety 4. PARGASITE.

External characters. Colour, light bottle green; occurs
crystallized in six-sided prisms, with dihedral summits ; also
in rounded crystalline masses’; cleavage parallel to the lateral
planes of a rhombic prism; translucent ; scratches glass:
sp. gr. 3.11.

Chemical characters. Fusible into a green glass.

Composition. Silex 42 ; alumine 14.1; lime 14.3; mag.
nesia 18.3 ; oxide of iron 3 5 ; of manganese 1.0 ; water and
fluoric acid 3.

Distinctive characters. 'This mineral resembles hornblende
in every respect, except its lighter colour and translucency.

The specimen before me from Pargas, resembles in colour
and translucency, some varieties of prehnite.

Localities. Pargas,* in Finland, in calcareous spar.

U. S. Chester, Mass.

Variety 5. HEDENBERGITE.

External characters. ,Colours, greenish black, or dark

brown, powder pale brawnish green; occurs in masses com-

posed of shining plates; fracture uneven; fragments rhom.
boidal ; scratches carbonate of lime; phosphoresces by heat

and friction : sp. gr. 3.15.

Chemical characters. Fusible into a black shining glass,
which is sometimes magnetic.

Composition. Silex 40.63; .alumine  0.37; water 16.5 ;
protoxide of iron 35.25 ; oxide of manganese 0.75 carbonic
acid 4.93. -—Hedcnbcrg.

- Locality. Tunaberg, in Sweden, in calcareous spar,
with iron pyrites, quartz, and mica. ,
This variety seems to differ from common hornblende,
chiefly in the form under which it occurs.

*Whence the name pargasite.

How does the basaltic, differ from the common hornblende 7—To
what species do pargasite and hedel:tbexgm belong ?
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Pinkerton quotes several authors to prove that mountains of
hornblende exist in several parts of the world. Patrin, he
says, observed in Siberia, many mountains entirely composed
of it, with occasional veins, or masses of grauite.

Species 40. TREMOLITE.

Tremolite ocqurs massive, crystallized, fibrous, and:granu.
lar. Its colours are generally white, and greyish, or yellow.
ish white ; lustre shining, vitreous, or silky ; it affords several
varieties, depending chiefly on the different forms.

Variety 1. CRYSTALLIZED TREMOLITE. .-

External characters. Colour; white, often with a tinge of
g:ey, yellow, or red ; occurs in crystals, which are either very
. flat four, six, or eight.sided prisms, deeply striated, or minute

fibres, the forms of which, it is difficult to determine ; crystals

seldom well defined, but commonly compressed ; translucent,
sometimes nearly transparent; very brittle ; harsh. to the
touch ; lustre glistening or silky; scratches glass: sp. gr.
about 3.

Chemical characters. Fusible, in small particles, into a
porous white enamel. ’ .

Composition. (Fibrous.) Silex 65 ; lime 18; magnesia 10.
?‘3’: water and carbonic acid 6.5 ; oxide of iron 0.16,.—Klap-
The carbonic acid in the above analysis probably came from
the gange, which is commonly limestone or dolomite.

Distinctive characters. It may regemble asbestos, but tre-
molite is very brittle, while asbestos is flexible. It never has
the green colour of actynolite. The foliated structure of stil-
bite, and the electrical powers and chemical qualities of zeolite,
will distinguish them from tremolite.

Variety 2. FIBROUS TREMOLITE. )

External characters. Colour, white, often very pure and
beautiful ; occurs i masses consisting of fine delicate fibres,
sometimes long and straight, or gently curved, and sometimes
radiating ; lustre silky ; fibres separable by the fingers ; harsh
to the touch ; friable sometimes between the fingers, in which
case it is apt to penetrate the skin.

‘What is the prevailing colour of tremolite 7—How is tremolite dis-
lt_ing";xislmcl from asbestos 7—What is the appearance of fibrous tremo-
ite '
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Fig. 115.

Fig. 115, represents the common
appearance of fibrous tremolite.

Distinctive characters. 'This variety resembles fibrous gyp-
sum, but gypsum instantly becomes opake, when heated, and
falls in pieces. :

Variety 8. BLADED TREMOLITE. -

External characters. Colours, white, or yellowish, or bluish
white ; occurs in long flattened prismatic crystals, resembling
in form the blade of a double-edged knife ; translucent ;- tra-
versed by cross fissures ; easily broken ; several inches long.

These are.flattened, four or six-sided prisms,

Variety 4. PYRALLOLITE.*

Ezxternal characters. Colour, greenish, becomes white by
long exposure ; occurs massive, and in crystals ; form, the flat
rthombic prism, resembling the bladed variety of tremolite ;
crystals an inch or more long ; fracture dull and earthy ;
cleaves into triangular prisms, but not with shining faces ;
opake, or in thin lamine, translucent : sp. gr. 2.67. .

Chemical characters. Becomes black, then white, and the
edges are reduced to a white enamel. In powder, phospho.
Tesces on hot iron. .

Composition. Silex 56.6 ; alumine 3.4 ; lime 5.6 ; mag-
nesia 23.4 ; oxide of iren and manganese 1.1 ; bituminous
matter and loss 6.4.—Nordenskiold.

Localities. Pargas, in Finland, in foliated limestone.

U. 8. Kingsbridge, N. Y. in limestone.—Nuttall.

* From the Greek, signifying change by fire, in allusion to its turning-
black or white under the blowpipe.

What are the varieties of tremolite ?
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Variety 5.' cALAMITE.* -

"External characters: Colour, light green ; ‘occurs in thom-
bic prisms, striated longitudinally ; translucent; cleavege
parallel to the sides of a rhombic prism ; soft ; resembles tre-
molite in the form of its crystals, which are traversed by
fissures.

Locality. Normark, in Sweden, with oxide of iron, -

Tremolite is a common and abundant mineral. It is found
in limestone, and particularly in that variety called dolomite.
It was first found in the mountains of Tremola, in Switzerland,
whence the name.

Localities. Its foreign locations are very numerous. Beau-
tiful specimens come from 8t. Gothard, in Switzerland.

U. 8. Litchfield and Washington. Con. Beautiful speci-
mens of the bladed and fibrgus varieties are found at both pla-
ces in dolomite. Also at Milford, Canaan, and Goshen, Con.
Newbury and-Bolton, Mass. Great Barrington and Sheffield,
Mass. At Sheffield the fibres are two feet long.—Dewey.
Wardsborough and Bellows Falls, Ver. Near Baltimore, Md.
East Marlborough, Penn. fibres a foot long.—Jessup. Kings-
bridge and Tarrytown, N. Y. Smithfield, R. I. very beauti-
ful.—Webb. West Marlborough, Penn.

Species 41. ACTYNOLITE.

External characters. Colours, green, sometimes deep and
beautiful, also dark green and brownish ; occurs in single,
long, straight, four-sided flattened prisms, crossing each other
at various angles, and in fibrous masses, either radiated or
curved ; lustre highly shining ; crystals often deeply striated ;
translucent ; scratches glass; brittle : sp. gr. from 3 ta 3.30.

Chemical characters. On the first application of the heat,
it turns deep brown, afterwards becomes ash grey, with the
edges glazed with a black enamel ; tinges borax light green.

Composition. Silex 50 ; alumine 0.75 ; lime 9.75 ; mag-
nesia 19.75; oxide of iron 11; oxide of chrome 3 ; of man-
ganese 0.5 ; potash 0.5; water 5.0.—Laugier.

Distinctive characters. Its colour will distinguish it from
hornblende and tremolite, both of which it very nearly resem-
bles in form. Epidote is of a lighter, or yellowish green, and
zeolite is greyish white. L

% From Calamus, Latin, a reed, from the appearance of the crystal.

Is tremolite a common, or rare mineral 7—Whence comes the name
tremolite 7—What is the colour of actynolite ? How is it distingnished
from tremolite and hornblende ? :
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Variety 1. BLADED ACTYNOLITE.

Esternal characters.  Colour, deep green, often of various
shades in the same crystal ; occurs in long, slender, flat, four
or six-sided crystals, with alternate sharp lateral edges, and
often deeply striated ; summits commonly incompletd ; trans.
lucent ; lustre shmmg ; brittle ; commonly occurs in tale,
crystnls cmsslng each other at various angles.

Fig. 116. -

Fig. 116. A flat six-sided prism, the common form,

Fig. 117. The same thh the lateral edges trun.
cated.

Varzety 2. ACIOULAR ACTYNOLITE.

. Eaternal characters.  Colour, lighter green than the bla-
ded ; occurs in capillary crystals, closely aggregated, and
cither parallel, intersecting, diverging, or radiating from a
centre ; lustre glistening ; opake ; harsh to the touch bnttle
and melastxc.

Variety 3. GLASSY ACTYNOLITE. :

It differs from the ahove variety, in possessing a vitreous,
or glassy lustre.

' Variety 4. ASBESTIFORM ACTYNOLITE.

External characters. Colour, greenish grey ; occurs-in
slender, somewhat elastic, fibrous crystals, closely aggregated ;
lustre silky ; fibres parallel or diverging, and easily separable
by the fingers ; very brittle.

Distinctive charadters. It resombles amianthus, but is easnly
known from it, by its brittleness. :

Variety 5. MASSIVE ACTYNOLITE.

Eaternal characters.  Colour green, occurs in lamellar
masses, composed of granular concretions ; structure folmted
also disseminated in other minerals.

What are the crystalline forms of uctynolne 1—What are the varieties
of actynolite ? 14
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Actynolite is found in primitive rocks; as granite, mica slate,
and in veins of talc. - ' :

Localities. Tyrol, and St. Gothard, in long six-sided prisms.
Norway, Sazony, Piedmont, England, Scotland, and most other
countries. )

U. S. Bolton, Middlefield, Hawley, and Chelmsford, Mas.
Windham, Vt. in compressed four-sided prisms, sometimes
five inches long.—Hall. Brunswick, Maine, in all its varie.
‘ties.—Cleaveland. Near New Haven, and also at Litchfield
and Canton, Conn. Near Baltimore, Md. in all its varieties.
Concord, Penn. in large masses.—Conrad. On the Island of
New York, N. Y. Near Philadelphia, Penn.

Species 42. HMYPERSTHENE. :

External characters.  Colour, blackish green, or dark
brown ; occurs massive ; structure lamellar ; cleavage paral-
lel to the sides, and shorter diagonals of a rhombic prism ;
lustre, when viewed in certain directions; greenish, in others,
copper red, and strongly metallic ; opake or translucent on
the edges; powder, dark greenish grey ; yields to the knife
slightly, scratches glass.

Chemical chargcters. Fusible on the sflarp edges ; with
borax, gives a dark green glass. ‘

Composition.  Silex, 54.26 ; magnesia, 14.0 ; alumine
2.26 ; lime 15 ; oxide of iron, 24.5 ; water 1.— Klaproth.

Localities. Hypersthene was first found on the coast of
Labrador, and hence has been called Labrador hornblende.
It occurs, forming a constituent of a rock, with Labrador fel.
spar. It is also found in Greenland.

U. 8. On Brandywine creek, Penn. colour dark green ;'
lustre metallic.—Jessup. Hingham, Mass. with hornblende.
Essex, N. Y. crystals two or three inches long, colour greyish
brown.— Hall. . ‘ ‘

Uses. It is sometimes cut and polished for iingstoneé, and
broaches.—Cleaveland.

Species 43. METALLOIDAL DIALLAGE.

External characters. Colours, bottle, emerald, or olive
green, metallic grey, brownish, or nearly white ; occurs mas-
sive ; structure lamellar, sometimes curved ; lustre metallic ;
" opake; colours suddenly appear and disappear as the speci-

men is turned towards the light, in this respect resembling the
Labrador felspar: sp. gr. about 8. -

Is actynolite a common mineral 2-.What is the colour of hypersthene ?
What is the use of hypersthene ? ’ .
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Chemical characters. Fusible with difficulty into a blackish
enamel.

Composition. Silex 41; alumine 3; lime 1; magnesia 29 ;
oxide of iron 14 ; water 10.—Drappier. '

1t is commonly found in serpentine.

Localities. Tyrol, Saxony, Scotland, England. *

U.S. Near Haverstraw Bay, N. Y.—Schaeffer. Middle-
field, Mass. . ’

Species 44. GREEN DIALLAGE. SMARAGDITE.

External characters. Colour, brilliant emerald green, or
grass green ; occurs massive and disseminated ; structure fo-
" liated ; cleavage parallel to the sides and diagonals of a
slightly rhombic prism ; - opake or translucent ; lustre of the
laminze, pearly orsilky ; scratches carbonate of lime : sp. gr.
about 3.

Chemical characters. Fusible with difficulty ihto a grey, or
greenish enamel., o

Composition. . Silex 50 ; alumine 21 ; lime 18 ; magnesia
8; with a little oxide of iron and chrome.— Vauguelin.

It seldom or never occurs in distinct crystals.

Localities. On the banks of the Lake of Geneva, in saus-
surite. Near Turin. Corsica and Switzerland.

U. 8. Crown Point, N. Y.—Gibbs. New Haven, Conn.
in serpentine.—Hall, .
‘ Species 44. AsBEsTOS. =«

There are several varieties of this mineral, which differ
considerably in their external characters, but they generally
agree in possessing a fibrous structure, more or less a vegeta-
ble appearance, and in being infusible in a common fire.

Variety 1. AMIANTHUS,

Eaternal characters. Colours, white, yellowish, silver grey,
greenish, and reddish ; occurs inlong threads or plates, easily
separable ; lustre silky ; somewhat unctuous to the touch;
soft, flexible, and elastic ; fibres usually straight, often resem-
bling raw flax, and sometimes the finest silk.

Chemical characters. Becomes white, brittle, and opake,
and then melts into a white enamel ; gives a diaphanous glass
with borax.

Composition. Silex 59 ;. alumine 3 ; lime 6 ; magnesia
29.—Cheneviz. - ‘

‘What is the appearance of green diallage 7—Does it o¢¢ur in crystals,
or not 7—In what form is mian&u found ? ’
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Distinctive characters. It resembles amianthoide, byssolite
and common asbestos. The two first are fusible in a black
enamel and tinge borax green. Asbestos is inflexible ; the
others are flexible.

It is found in veins, in serpentine.

Localities. Corsica, in great abundance. Savoy, ﬁbres a
foot long. Pyrennees, Cornwall, &c.

U. S. Hoboken, N. J. Staten Island, N. Y. it is uncom.-
monly beautiful. The fibres are sometimes more .than two
feet long.~Pierce and Torrey.. New Haven, Conn. in ser-
pentine ; also at New Milford. Some specimens are exceed-
ingly soft and fine. Kellyvale, Ver. Mount Holly, Mass.
very abundant.— Hall,

Uses. It is said that the ancients preserved the ashes of
their dead, by wrapping their bodies in cloth made of this sub-
stance, before they were committed to the funeral pile. It
was also used for incombustible wncks but is v considered
chiefly as a curiosity.

In Siberia it is said to be manufactured into various articles,
mlﬁloves, purses, &c. Incombustible paper has also been

e of it, a.nd lf it be a fact, that ultra.marine blue, will < stand
proof by fire ;” as it was anciently advertised to do, we should
have the materials for making incombustible records, an im-
provement of great consequence to the world.

Cloth is made by mixing the amianthus with ﬂax, and spin-

ning and weaving the mixture in the usual way, after which
the flax is burned out, and the incombustible cloth remains:
When such cloth requires cleaning, it may be thrown into'a
fire, and moderately heated for a few minutes. A strong heat
would render it brittle.

Variety 2. COMMON ASBESTOS.

External characters.  Colours, greenish grey, green, or
yellowish grey ; occurs massive, composed of fibres of various
lengths, either straight, curved, or radiating from a. centre ;
often appears nearly compact. from the close aggregation of

its fibres ; fracture splintery or fibrous ; fibres inflexible and

ihelastic ; translucent on the edges : lustre shining : sp. gr.
from 2.54 to 8. )

Chemical characters. Easily fusible into a.dark enamel.

Composition. Silex 63.6 ; magnesia 16.0 ; lime 12.8;
alumine l.l ; oxide of iron 8.— Bergman.

‘What are the uses of amianthus ?—Wlnt is said of incombustible -

cloth and paper ?
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Distinctive characters. Its melutxelty will distinguish it
from amianthus, and its soﬁness, pamcula.rly in powder, from
tremolite and actynolite.

Itis usually found in serpentine.

Localities. Sweden, Hungary, Uralian mountains, &c.

U. 8. On the summit of the Green mountains, Vt.—Hall.
New Castle county, Del. in abundance. On the Island of
New York, N. Y. Also on the banks of the Hudson. Wash-
ington, a.nd near New Haven, Conn. :

Vanety 3. MOUNTAIN CORK.
Eaternal characters.  Colours, grey, brown, yellowish
brown, or pale yellow ; occurs in amorphous, or flattish pieces;
_ structure fibrous, with the fibres interlacing each other in ev-
ery direction ; it is somewhat elastic, and so light as to swim
. in water.
Variety 4. - LIGNIFORM ASBESTOS.

Ezternal characters.. Colours, brownish, or yellowish ; oc-
curs massive, structure fibrous, often much resembling chips
of wood ; it is hard, the fibres rigid, sometimes straight, but
often interwoven, curved or mdmted opake and dull : sp. gr.
about 2.

" Chemical characters. Fusible thh difficulty, into a black
slag. . )

Localities. U.S. Mount Holly, Ver. Newlin township,
Pennsylvania. : »

Variety 5. MOUNTAIN LEATHER.

External characters. Colours, brown, reddish white, or
reddish ; occurs in flat layers composed of fibres, straight, or
curved ; opake ; layers sometimes separable ; has more or
less the aspect of leathér.

Locality. Washington, Conn.

Variety 5. MOUNTAIN PAPER.

Egxternal characters. Colour, white ; lustre silky, or pearly ;
separable into thin layers, having the aspect of paper.

Locality. . Washington, Conn.

Species 46. SAPPHIRE.

External characters. Colours, blue, red, violet, yellow,
green, and chatoyant ; also limpid ; occurs crystalhzed and
i rolled pebbles and angular fragments ; primary form the -
rhomb ; secondary forms the regular six.sided prism, ofterr

How is common asbestos distinguished from amianthus 7—What are
the varietiés of common asbestos 7-—What are the colours of the sap«
" phire 7 What are tho forms of its crystals ? P
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truncated, and the double six-sided pyramid, or dodecahedron ;
also modified by truncation ; transparent or translucent ; hard-
ness only inferior to that of the diamond ; fracture conchoidal ;
cleavage indistinct : sp. gr. about 4. .
Fig. 118.

Fig. 118. A double six-.sided pyramid.

A short six-sided prism, with the solid angles alternately
truncated, is also a common form.

Chemical characters. Infusible alone, but loses its colour.
With borax slowly dissolves into a colourless glasa.

Composition. Alumine 98.5 ; lime 0.5; oxide of iron 1.
—Klaproth. ' .

The varieties of sapphire depend on its different colours.

Variety 1. BLUE sappmIRE. (Oriental Sapphire.)

External characters. .Colour, azure, or indigo blue ; trans-
lucent, or transparent.

The colour of this variety often differs in the same speci-
men, some parts being deep blue, while others are nearly
colourless.

Variety 2. RED sAPPHIRE. (Oriental Ruby.)

Ezternal characters. Colour, blood red, passing into aurora,
or rose red ; cleavage more distinct than in the blue variety ;
sometimes chatoyant, translucent or transparent.

Vatiety 8. ASTERIATED SAPPHIRE.

External characters. Colours, reddish, or violet. When
cut in a certain manner, it shows a silvery star, of six rays.

The term oriental, merely signifies that the stone.comes.
from the east, and as most of the gems come from the eastern
quarter of the globe, dealers in these articles often attach this
epithet to the name of the stone, in order to raise its value.

In addition to the above varieties, lapidaries make the fol-
lowing distinctions. The violet sapphire, is called Oriental
Amethyst, the yellow sapphire, Oriental Topaz. Green sap-
phire, Oriental Emerald. ‘

What are the varieties of sapphire 7—What is the composition of the
sapphire 7—What does the term oriental, signify, as applied to the
sapphire ? . - '

[ )




MINERALOGY. - 163
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Sapphires are found in alluvial earths, and in the sand of
rivers, generally at the foot of primitive mountains. Their
matri is primitive rock, as granite and gneiss, though it has
seldom been found in its native situation.

Localities. 'The finest are found in Pegu, on the Island of
Ceylon, and in the kingdom of - Ava, in the East Indies. It
occurs also in Bohemia, France, Switzerland, and Portugal.

The sapphire is often mentioned in Scripture, and was the
fifth stone in order, on the high priest’s pectoral, or breast.
plate of judgment, having the name of Simeon inscribed
upon it. ' ’

Pliny says, that the best sapphires come from Media : per-
haps from Mount Sephar, mentioned by Moses. Calmet says,

that Shaphir in Hebrew, which he translates sapphire, signifies
- beauty, and that the orientals had an extraordinary esteem
for this stone. Those who wore it about them thought it to
be the occasion of their happiness and good fortune.

Uses. The sapphire is ranked among the most valuable of
gems. It yields in hardness only to the diamond, and is em.
ployed in the finest kind of jewelry. It is als¢ employed for
Jewelling the pivot holes of chronometers, and other astrono-
mical instruments. :

- No ancient engravings exist on this stone, probably because
its hardness is such, as to resist, like the diamond; the ancient
means of engraving gems. : , -

Since djiamond dust has been used for cutting hard stones,
the sapphire has been employed by a few artists. Caldore
engraved a portrait of Henry IV. of France, on a sapphire,
which was in the cabinet of the Duke of Orleans, and one or
two Gierman artists have tried their skill upon it. .

The red variety is most esteemed under the name of orien.
tal ruby. . .

The price of the oriental ruby is estimated by carats, after
the manner of estimating the diamond.—(See Diamond.)

A perfect ruby, above three and a half carats or fourteen
grains, is more valuable than a diamond of the same weight.
If the weight be one. carat, it is worth ten guineas, two carats
forty guineas, three carats, one hundred and fifty guineas, six
carats, above one thousand guineas. It is said, that'in the
throne of the Great Mogul, there are one -hundred and eight
oriental rubies, weighing from, one hundred to two hundred
carats each.

Where are the finest sapphires found 2—In what situations are these
stones found —How is the value of the sapphire estimated?
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A blue sapphire of good quality, weighing ten carats, is
worth fifty guineas, one of twenty carats, is worth two hum.
dred guineas.

Among the crown Jewels of France is a ruby weighing one
hundred and sixty.six carats. At ten guineas the earat, this
would be worth two hundred seventy-five thousand, five hun.
dred and sixty guineas. Itia said that the lapldanes expose
the light-blue varieties to a certain degree of heat, when they
become white, and are worn instead of the diamond.

The sapphire is cut with diamond dust, and polished with
emery.

Species 47. coruNDUNM.

External characters. Colours, greenish, greyish green,
reddish, yellowish, bluish, brown, or white ; occurs in six-
sided crystals, in rolled pieces, also granular and amorphous ;
structure foliated ; cleaves into rhomboidal fragments lustre -
shining ; translucent o opake : sp. gr. nearly 4; hardness
nearly equal te that of sapphire.

Chemical characters. Infusible. Fusible by the compound
blowpipe.—Silliman.

Composition. Alumine 85. 5 silex 7 ; oxide of iren 14.—
Cheneviz.

Distinctive characters. 'The extreme hardness of this mine-

- ral, will distinguish it from all others which it resembles.

Localities. India, in the kingdom of Ava, on the coast of
Malabar. At Bengal, in China, Thibet, &c. Itis aocompa-
nied with garnet, fibrolite, zircon and magnetic iron.

That of China and Ava is brown, or greenish, and some-
times nearly black. That of the Carnatic is blue, or reddish -
purple. That of Thibet is reddish brown, often coated with
steatite.

The vanety which comes from China was formerly ca.lled
adamantine spar.

U. 8. Laurens District, 8. C. asnx-snded prism_has been
found. Litchfield, Conn. in cyanite. It is greyish blue, and
occurs massive and in six-sided prisms.— Brace.

‘Uses. - 1t is employed like emery, for the polishing of hard
stones and metals, .

Variety 1. EMERY.

External characiers. Colours, blacklsh or bluish grey, .
powder brownish black ; occurs massive ; structure finely
granular ; fracture uneven, or splintery ; opake ; lustre a

What is the colour of corundum ?—1In what form does it occur ?
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little ghnemng or somewhat metallio ; hardness equal to co-
rundum ; conducts electricity : sp. gr. 4.

Cmpomm Its constituents are the same as those of co-
rundum.

Localities. Saxony, in steatite. Naxos, in the Archipela.
g0, where it is found in abundance, in fragments, or rolled
pieces at the foot of a primitive mountain. Italy, Spain, East
ndies, and Ireland.

The emery of commerce, is chiefly from Naxos.

Uses. It is employed almost universally in cutting and po-
lishing stones, steel, &c. For this purpose it is reduced to
powder in a steel mill. .

Even the sapphire and oriental ruby, the hardest substances,
uext to the diamond, yleld to emery when placed on the lapi-
dary’s wheel.

) Species 48. D1ASPORE.* -

External characters. Colour, greenish grey ; occurs mas-
sive, consisting of lamine slightly curved, and easily separa-
ted ; occurs also in cellular masses, consisting of slender crys.
mls; lustre pedrly ; translucent in thin lamin ; also, though
rarely, in separate crystals, in form of a doubly oblique prism :
sp. gr. 3.43.

Chemical characters. In the flame of a candle, it cmckles,
and is dispersed into minute fragments, or spangles. It is in-
fusible alone ; with borax melts into a colourless glass.

Composztwn Alumine 80 ; water 17 ; iron 3.—-Vauqueh’1|

Nothing is known of its geologlca] situation.

When heated in a retort, it decrepitates vmlently, and splits
into small white brilliant scales — Phillips.

Species 49. TURQUQISE.

External characters. Colour, bluish green, passing into.
sky blue, and apple green; occurs in reniform masses, from
the size of a nut to that of a goose’s egg; opake; powder
white ; lustre waxy, or dull ; fracture conchoidal ; not so hard
a8 quartz ; decomposes on the outside, when it 'resembles por-
celain clay : sp. gr. about 3.

Chemical characters.. Infusible alone ; with borax mel(s
info a_limpid glass. Suffers no change with acids. .

- * From 'the Greek, in allusion to its being dispersed by hen..

Of what species is emery a variety ?—What is the colour of turquome ?
In what form does it occar ? 5 ) ‘
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. Alumine 73 ; water 18 ; oxide of copper 4.5
oxide of iron 4.—Johns.

Localities. Persia and Turkey, in alluvial soils.

A kind of turquoise, which for distinction is called occidental
turquoise, is found near the town of Simore, in Lower Langue-
doc. This is supposed to consist of horns, or teeth of animals,
penetrated and coloured by oxide, or carbonate of copper.
This variety consists chiefly of phosphate of lime.

Uses. The oriental turquoise receives a fine polish, and
is much esteemed for ring stones, bracelets, watch ornaments,
&c. It is greatly esteemed by the Persians, who work it into
handles for sabres, &c.

The ancients, especially the Egyptians, held this stone in
great estimation. Some fine engravmgs were executed on it,
but it was considered much too soft for this purpose.

This stone is so nearly imitated by the French lapidaries as
to make it difficult to discover the difference.

Species 50.  ciBBsrTE.*— Torrey.

External characters.  Colours, greenish, yellowish, or
greyish white ; occurs in irregular stalactical masses, with a
knobby surface, from one to three inches in length, and an
inch in diameter ; presenting an aggregation of elongated
tuberose masses, somewhat resembling those of prehnite ;
structure fibrous, radiating from the centre ; translucent on
the edges ; easily reduced to powder ; harder than calcare-
ous spar : sp. gr. 2.40.

Chemical characters. Infusible, but whitens. Does not
effervesce with acids. '

Composition. Alumine 64.8 ; water 34.7.—Torrey.

This is a new mineral.

Localities. U. 8.  Richmond, Mass. in a neglected mine
of brown heematite, where it was first discovered by Dr. Em.
mons. Also at Pittsfield, Mass.

Species 51.  FIBROLITE.}
External characters. Colours, white, or greyish white ;
occurs in minute fibres, closely united, and crossing cach other

in various directions ; harder than quartz ; form indetermi.
nate ; electric by friction : sp. gr. 3.2.

#* In honour of Col. Gibbs.
1 Becaise it occurs in ﬁbres.

‘What is the use of turquoise ?—What is the coloyr and what the form
of Gibbsite 7—Where was Gibbsite first discovered ?
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Chemical characters. Infusible. Emits a phosphoric light,
when two pieces are rubbed together. '

Composition. Alumine 58.25 ; silex 38 ; iron 0.75.—
Cheneviz.

Localities. It is found with corundum in the Carnatic and
China. It is a rare mineral. -

U. 8. Cummington, Mass.—Nuttall. Saybrook, Conn.—
Nuttall, |

Species 52. rINITE.

External characters. Colours, brown, blackish brown, or
grey ; occurs in crystals only ; form the regular six-sided
prism, variously modified by truncation ; sometimes four of
its sides are extended, while the others are diminished, giving
itthe aspect of a four.sided prism with bevelled edges ; some-
times it is truncated so as to appear as a twelve.sided prism ;
structure foliated ; lustre glistening, sometimes slightly metal-
lic; fracture splintery ; powder unctuous; odour argillaceous ;
opake or translucent on the edges : sp. gr. 2.98; yields to
the knife.

Fig. 119.

£

Fig 119. A twelve-sided prism ; or a six-sided
prism so truncated as to give twelve faces.

Chemical characters. Infusible, but becomes glazed on the

edges. . .

dgComposition. Alumine 63.75 ; silex 25.9 ; oxide of iron
8.75— Klaproth.

Distinctive characters. 'The form of its crystals, which often
appear round, will distinguish' it from most other minerals.
Some specimens have the aspect of mica. It is softer than
scapolite or cyanite. .

Localities. Saxony, in & mine called Pini, whence its
name. France, Savoy, Cornwall, &c. )

U. S. Haddam, Conn. in a micaceous rock, crystals seve-
ral inches long.—Silliman. Bellows Falls, N. H. in cylin-
drical crystals.—Hall. Lancaster, Mass. in six-sided prisms,

What is the appesarance of pinite 1—What is its composition ?
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Species 58, EKYANITE. CYANITE.*

External characters. Colours, azure blue, passmg into
light blue, or bluish white ; also bluish green, greyish white,
- and reddish ; colours often" vary in the same crystal, from deep
blue, running in veins, to blaish white ; occurs in masses, .
composed of a confused aggregation of crystals; also in dis-
tinct crystals; form, four, or eight.sided prisms, greatly com-
pressed, and having two broad shining faces; translucent or
opake'; lustre pearly ; scratches glass ; yields a little to the
knife : sp. gr. 3.50. :

Fig. 120.

Fig. 120. A four.sided lamellar prism, with
two broad and two narrow faces.

Chemical characters. Infusible, but turns white.

Composition. Alumine 55.5 ; silex 43 ; oxide of iron 0.5.
— Laugier.

Cyanite or Sappare, generally occurs in long imperfect
crystals closely aggregated, and crossing, or standing on each
other, so as to present a singular and curious aspect. Some
of the crystals are curved, others are corrugated, or wrinkled,
as though they had been pressed endwise, or had not room to
stretch themselves at full length, others are presscd into trian-
gular shapes, &c.

It is found in primitive rocks, especially in gramte

Localities. Switzerland, Tyrol, Spain and Hungary.

U. 8. Several places in Maryland. Chester County, De-
laware County, and several other placesin Penn. Litchfield,
Harwinton, Middle Haddam, and near New Haven, Conn.
That of Litchfield is of a fine azure blue. That of Haddam,
i8 brown. Chesterfield, Mass. imperfect crystals sometimes
two feet long.— Webster. Conway, Granville, Deerfield, and
Plainfield, Mass. Grafton, Norwich, and Bellows Falls, Ver.
Orford, N. H. East Marlborough, and East Bradford, Penn.

* From the Greek, signifying blue.

What is the colour of cyanite 7—Why is this mineral called eyanite ?
Does cyanite occur in -distinct, or in aggregated crystals ?—Ig this a
common or rare mineral ?
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: - Species 54. STAUROTIDE.

External characters. Colour, reddish brown; occurs erys.
tallized, in six-sided prisms, terminated by dihedral summits,
often variously modified by truncation ; crystals often cross,
orintersect éach other ; lustre, sometimes shining, with a
smooth surface, and sometimes rough and dull ; scratches
quartz ; opake or trandlucent.

Fig. 121. oot ‘

Fig. 121. A single six.sided prism, the common
form.

Fig. 122.
’/\‘ \ _

Fig. 122. Two six-sided prisms united
in the form of a cross. This is not an un.
common form. .

Chemical characters. Infusible alone ; disgolves slowly with
borax, giving it a greenish tinge. .

Composition. Alumine 52.25; silex 27 oxide of iron
18.50 ; oxide of manganese 0.25— Vauquelin. -

Distinctive characters. Its colour resembles thé garnet,
but its form and infusibility will distinguish them. Titanite
hds a metallic lustre and a different form, and pinite differs
from it in form and colour. ' :

Staurotide is found most frequently in mica-slate, and some-
times in granite, and gneiss.

Localities. U. S. Bolton, Litchfield, Harwinton, and
Haddam, Conn. Near Baltimore, Md. Sheffield, Northfield,
Cummington, and Middlefield, Mass. - Chester and Putney,
Ver. Near the city of New York, N. Y. Winthrop, Sidney,
Paris, and Hallowell, Maine. .

Specigs 55. AUTOMOLITE. .

. Eaxternal characters. Colours, dark bluish green, or black-
ish green ; occurs in octohedrons, or hexahedrons, variously

What is the colour of staurotide 7—Under what form does its ctystals.
occur 7——What minerals does it rissimble ?
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modified by truncatien ; faces of the crystals ofien unequal,
sometimes mackled ; cleavage parallel to all its planes ;
scratches glass ; lustre shining and resinous; opake, or trans.-
lucent on the edges: sp. gr. 4.26 to 4.69.

Chemical characters. Infusible alone ; in powder, with bo-
rax gives a gteenish glass.
~ Composition. Alumine 42 ; silex 4 ; oxide of zinc 28;

oxide of irap 5 ; sulphur 17.—Vaugquelin. '

Distinctive characters. It is heavier and not so hard as
spinelle ruby, and pleonaste ; garnet is fusible.

Localities. Fahlun, in Sweden, in a talcose rock.

U.S. Franklin Iron Works, N. J.—Phillips.

Species 56. TOPAZ.

External characters. Prevailing colour, wine yellow, of
various tints, also bluish, greenish, lilac, and white ; occurs
crystallized, in rolled pieces, and massive ; form, a six, eight,
or ten-sided prism, with various and dissimilar terminations ;
structure lamellar ; cleavage parallel to the sides of a right
rhombic prism ; often electric by heat ; fracture small con-
choidal ; lustre vitreous ; scratches quartz ; translucent, or
nearly limpid: sp. gr. 3.5.

Fig. 123.

Fig. 123. An eight-sided prism, terminated by
ir unequal planes. .

Fig. 1.

g. 124. The same with the solid angles re-
yd by truncation.

--- . waracters. - Infusible, but after long heating be-
comes opake ; with borax melts into a limpid glass.
Composition. (Yellow Brazilian.) Alumine 47.5; silex
44.5 ; fluoric acid 7 ; oxide of iron 0.5.— .

In the composition of this species, there is a considerable
variety. -

‘What is the colour of topaz ?—What are the forms of its crystals ?
‘What is the composition of topaz ?
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Distinctive characters. It is harder than citrine, which is
infusible with borax. The greenish Siberian topaz becomes
“electric by heat, and not by rubbing. The emerald and beryl
are not electric at all. From coloured glass, which is often
sold for real topaz, it may be distinguished by a fine file, which
will scratch the paste, but not the topaz.

Topaz belongs to primitive rocks. .

Localities. Siberia, Saxony, Bohemia, Brazil, Savey.
Cornwall, Eng. and Aberdeenshire, Scotland.

U. 8. Huntington, Conn. Colour, honey yellow ; struc-
ture foliated. One crystal from this locality weighed 13 lhs.
and a fragment of another 2 lbs. 1 oz.— Hitchcock. Goshen,

ﬂ'ﬁ his locality was discovered by the Rev. Mr. Hitch-
cock It exactly resembles the limpid topaz of Rio Janeiro.

The largest crystal of topaz, probably ever in Europe,
weighs 7 ounces, and was found in Aberdeenshire.~—Jameson.

The topaz was known to Moses. But whether it was the
same which we call by that name may admit of doubts. The
ancient topaz was of a green colour. Pliny says it was first
found by king Juba, but whether he  means the same stone
with that mentioned by Moses, is also uncertain.

The topaz was the second of the first row in the Jewish
pontifical breast-plate, with the name of Simeoa inscribed
onit.

Uses. The yellow variety is chiefly employed in jewehry,
and when of an equal colour, and without flaws, itis consider-
ably esteemed, though much too common to be highly valued
by the lapldanes

The ancients engraved on the topaz, df which a few exam.-
ples still remain. the imperial llbra.ry at Paris, there is a
beautiful intaglio on this gem, representing an Indian Bacchus.
The cabinet of the emperor of Russia also contains several
portraits of emperors, and empresses, on the same stone.

The topaz is polished on a copper wheel with tripoli and
spirits of wine.

Variety 1. PYROPHYSALITE.

External characters. Colours, greenish white, or pale bluish
green ; occurs in small roundish masses, and in crystals;
translucent or opake ; structure lamellar in one direction ;
fracture uneven or conchoidal ; lustre glimmering ; not so
hard as quartz : sp. gr. 3.4.

Where has topaz been found in this country ?-—Wu topa.z khown to
the ancients ?
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Chemical characters. It intumesces, and gives out a green-
ish phosphonc hght ~— Phillips,

Composition. It is composed of nea.rly the same mgredx-
ents as topaz. .

Localities. Fahlun and Finbo, in Sweden. -

U. 8. Goshen, Mass.

Species 57. PYCNITE.

External characters. Colour, dull yellowish, or reddish
white ; occurs in long six-sided prisms, longitudinally striated ;
crystals closely aggregated laterally; possesses no regular
structure ; full of transverse rents; lustre shining ; scratches
quartz ; translucent brittle ; electnc by heat : sp. gr. 3.5.

Chemical characters. Infusible alone; with borax slowly
dissolves into a limpid glass.

Composition. Alunine 60 ; silex 30 ; lime 2; fluoric acid
6; water 1.— Vauquelin.

Localities. Altenberg, in Saxony. Bavaria, Bohemia,
Norway, Siberia, &c.

U. 8. Chester, Mass.

Species 58. CHRYSOBERYL.*

External characters. Colour green, with a yellowish or
brownish tinge, sometimes reflects a whitish light, which ap-
pears to come from the interior of the crystal; occurs mas.
sive, crystallized, and in rolled pieces; form, a short, broad,
four or six-sided prism, or table, terminated by four or six.
sided summits ; translucent, or nearly transparent ; structure
foliated ; lustre shining ; electric by friction ; scratchestopaz :
sp. gr. 3 8. ’

Fig. 125. .

Fig. 135. A broad, short, four-sided prism, or
table. "

Fig. 1

\\’ Fig. 126. A flat six-sided prism, so truncated as to
| appear as an eight.sided priem terminated by six-sided
yramnds _

*A supenor kmd of beryl.

‘What is said of pycnite ?—What is the colour and form of cb'ysoberyl ?
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Chemical characters. Infusible alone ; with borax, in small
particles melts into a yellowish green ttanspa.rent glass, which
becomes colourless on cooling.

Composition.” Alumine 71.5; silex 18; lime 6; oxide of
iron 1.5,—Klaproth.

Distinctive characters. The beryl ‘is infusible with borax ;
the emerald with borax melts into a colourless glass. Its
great hardness being next to that of sapphire, will distinguish
it from most minerals.

Localities. Ceylon and Braznl where it is found jn alluvial
soils with the topaz, ruby, and sapphlre

U. S. Haddam, Conn. where it occurs chiefly in tebular
crystals, of a yellowish green colour, embedded in granite
with garnet, beryl, and talc. -

Use. Iiis sometimes cut and polished for jewelry. It
takes a high polish, but its colour is seldom of that rich and
pleasant green exhibited by the emerald.

Species 58. SPINELLE.

External characters. Colour, red, often with tints of violet,
yellow, or crimson, also dark brown, or black; occurs in
round and angular grains, and crystallized in .octohedrons,
variously modified ; translucent, transparent, or nearly opake ;
structure lamellar; fracture conchoidal ; lustre vitreous ;
scratches quartz : sp. gr. 3.7.

Fig. 127.

Fig. 127. The regular octohedron.

Fig. 128.

/ \\> Fig. 128. The same with edges truncated.

Chemzcal characters. Infumble, and retains its colour, even
when melted by the compound blow pipe.

Composition. Alumine 84.47; magnesia 8.78; chromic
acid 6.18 —-Vauquelm

How is chrysoberyl known from beryl, emerald, and other minerals ?
—~Where has this mineral been found in this country 7—What is the
colour and what the crystalline forms of spinelle ?—-What is its compo-
sition ?
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The colour is probably owing to the chromic acid.

Distinctive characters. It resembles the precious garnet,
but the garnet is fusible ; it also resembles some varieties of
the zircon, but these lose their colour by heat. The red
sapphire is harder and of a more lively red than spmelle. It
may resemble octohedral iron, but this is magnetic.

Itis found with sapphire and zircon, in the sand of rivers.
Its geological situation is little known.

The scarlet coloured is termed spinelle ruby ; the rose red,
the balas ruby ; the orange red, rubicelle, and the violet co-
loured, almandine ruby.— Phillips.

Localities. Ceylon, Mysore, and Pegu.

U. S. Boxborough, Mass. colours, bluish grey, and dark
green.—Robinson. Warwick, N. Y. At this locality, Dr.
Fowler, of Franklin, has discovered red and black spinelles of
enormous and unprecedented sizes. The red is of various
shades, inclining to brown, and the largest crystals, (octohe-
drons,) are nearly 4 inches in circumference. The black
crystals are still larger ; the largest measures 16 inches around
the base, and many others give a base of 4 and 8 inches.

Both kinds are embedded in pink carbonate of lime, asso-
eiated with crystals of serpentine.—Silliman’s Journal.

Variety 1. PLEONASTE.

External characters. Colour, dark blue, or greenish black ;
occurs in.octohedral crystals, and in rounded grains; struc-
ture indistinctly foliated ; cross fracture conchoidal ; scratches
quartz ; feebly translucent ; transmits, in thin pieces, a dark,
bluish, or greenish light: sp. gr. 3.8.

Chemical characters. Suffers no change alone ; with borax
melts into a dark green glass. !

Composition. Alumine 72.25 ; silex 5.48; magnesla 14.
63 ; oxide of iron 4.26. — Berzelius.

Dz‘stinctive characters. It is not so hard as spinelle.

Localities. Ceylon, in alluvial soils. Vesuvius and Somma,
in the cavities of volcanic rocks.

Species 59. 10LITE.*

External characters. Colour, violet blue, or purple, some-

times with a tinge of black; by transmitted light, in one di-
rection, brownish yellow, in another, indigo blue ; occurs
mnsswe, and in regular six and twelve-sided prisms; clea-

# From the Greek, a v:olet, or purple stone.

-

Does it occur in this country ?—What does the name iolite signify ?
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vage parallel to the sides of a six-sided prism ; lustre, shining
vitreous ; fracture imperfectly conchoidal, or uneven; trans-
lucent or opake; structure foliated; scratches ‘glass, and
sometimes quartz : sp. gr. 2.56. '

Chemical characters. Fusible on the edges; with borax
dissolves slowly into a diaphanous glass.

Composition. Silex 42.6 ; alumine 34.4 ; lime 1.7; mag. '

nesia 5.8; oxide of iron 1.5; oxide of manganese 1.7.—
Gmelin.

Localities. Cape de Gatte and Grenada, in Spain, in a blue
cl€y. Tunaberg, in Sweden, with pyritous copper. Green-
land, embedded in quartz, or felspar. Siberia and Ceylon, in
rolled masses. .

Variety 1. PeLiOM.*

External characters. Colour, blue ; occurs in six-sided
crystals, truncated on the angles; fracture conchoidal ; re-
sembles the iolite in every respect except in colour.

Locality. Bodemnais, in Bavaria, in grey granite.

Variety 2. STEINHEILITE.T

External characters. Colour, light blue, sometimes with a
tinge of red; rarely colourless; translucent; occurs amor.
phous; lustre shining ; fracture conchoidal: sp. gr. 2.69.

ition. Silex 49.95; alumine 32.28 ; magnesia 10.
45 ; oxide of iron 5.—Von Bonsdorff.
Locality. Finbo, in Finland, mixed with pyrites.
Species 60. LAZULITE. AZURITE.

External characters. Colour, fine azure blue ; occurs in
crystals ; form, the oblique four-sided prism, and the six-sided
prism ; also, and more commonly, in grains and small masses
of the size of a hazlenut; structure foliated ; translucent ;
scratches glass; lustre vitreous and shining ; brittle.

" Chemical characters. Infusible alone; with borax forms a
yellowish glass. ’

Composition. Alumine 66 ; silex 10 ; lime 2 ; magnesia18;

oxide of iron 2.5.— T'romsdorf.

Distinctive characters. Tt resembles lapis lazuli and the
azure carbonate of copper. But the lazulite is never impreg-
nated with iron pyrites, and the lapis rarely occurs in crystals.

* Signifying blue colour.
+ After Count Steinheil.

Where is jolite found 7—What are the varieties of iolite 7—What is
the colour of lazulite I—How is lazulite distinguished from lapis lazuli,
and azure carbonate of copper ?
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The carbonate of copper is heavier, blackens under the blow
pipe, and tinges borax green. :

The lazulite does not afford the ultra.marine.

Localities. Stiria, in quartz, and Saltzburg, in clay slate.

Species 61. CHRYSOLITE.

External characters. Colours, green, yellowish green, and
brownish green ; occurs in angular rounded crystalline grains;
primary form, a right prism, with rectangular bases; secon-
dary form, eight, ten, or iwelve.sided prisms, with truncated
pyramidal terminations ; the number of terminal faces varies
from six to ten ; sometimes the termination is wedge-shaped,
with truncated edges; fracture conchoidal ; lustre, splendent
and vitreous ; translucent or transparent ; crysm]s often com-
pressed with 'the broad lateral planes stnated scratches glass:

sp. gr. 3.4.
Fig. 129.

Fig. 129. A ten-sided prism, with two broad fa-
ces, terminated by two principal planes, corre-
sponding with the lateral planes.

Chemical characters. Infusible alone, but turns brown ;
fusible with borax into a greenish transparent glass.

Composition. Magnesia, 50.5 ; silex 38; oxide of iron 9.
5.— Vaugquelin.

Localities. Hungary, in serpentine. In the isle of Bour.
bon, among volcanic products,

The chrysolite of commerce comes from the Levant.

The chrysolite was the tenth stone in the Jewish high priest’s
pectoral, bearing the name of Zebulon.

The Hebrew word commonly translated chrysolite, has also
been rendered carbuncle and beryl.—Calmet.

Uses. Chrysolite is sometimes employed in jewelry, but is
little esteemed on account of its softness.

Variety 1. oLIVINE.*

Ecxiernal characters. 'Colour, olive green ; occurs in masses’
of various sizes, from grains to many pounds in weight ;
translucent; lustre shining, often metallic and m'ldescent

* From its colour.

" Whatis the prevallmg colour of chrysolite 7—Wu this stone known
to the ancients 7—What is olivine ?
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from decomposition ; fracture amall conchoidal ; structure
somewhat foliated ; brittle : sp. gr. about 3.24.

Chemical characters. Becomes brown, but does not melt ;
with borax fuses slowly into a yellowish green, translucent
glass. Loses its golour in nitric acid.

Composition. Silex 50 ; ‘magnesia 38.5 ; lime 0.25 ; oxide
of iron 12.—Klaproth.

Distinctive characters. Its metallic lustre, foliated struc-
ture, and deeper coloured glass when melted with borax will
distinguish it from chrysolite, and its localities from the other
minerals which it resembles.

Localities. Bohemia, in basalt. Isle of Bourbon, in lava,
and in most volcanic products. It is also occasionally found
in trap and greenstone porphyry.

Olivine is said also to have been found by professor Pallas,
in the meteoric iron of Siberia.

Species 62. BrRUCITE.*—Gibbs.

Exzternal.characters. Colour, wine or amber yellow, or
yellowish brown ; occurs in grains and crystalline masses ;
also in four-sided prisms, with rhombic bases ; lustre a little
pearly ; structure net apparent, or mdlstmctly t‘ohated in one
- direction; crystals generally imperfect, sometimes terminated
with dihedral summits ; ; fracture uneven ; hardness equal to
that of felspar; translucent: sp. gr. 8.2.

Chemical characters. Infusible alone, but becomes white ;
with borax fuaes slowly into a transparent globule, tinged with
iron.

Composition. (From Pargas.) Magnesia 54 ; silex 38;
oxide of iron 5.1; alumine 1.5; potash 0.86; manganese a
trace. —D’Ohsson.

(That of Sparta.) Magnesia 54.000 ; silex 32,666 ; fluoric
acid 4.086 ; potash 2.108; peroxide of iron 2.333; water
1.000.—Seybert. .

Localities. Sudermannland, in Sweden.

U. S. Sparta, N. J. in foliated limestone, where it was dis-
-covered by Dr. Langstaff. Warwick, Orange county, N. Y.-

" "Species 63. HYDRATE OF MAGNESIA.

External characters. Colour, white, often tinged with
* In honor of Prof. Bruce, of New-York. -

Where is olivine found ?—What is the colour of brucite 7—Whence
does this mineral derive its name 7—Where is brucite; found in thul
country ?

16 -
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green; occurs in plates, or thin pieces; structure foliated ;

the folia often radiating from a centre ; lustre shining and

.pearly ; somewhat elastic; translucent, in thin plates trans-

parent; soft; yields to the nail ; "adheres slightly to the

tongue ; dissolves entirely, without effervescence in acids : sp.
T. 2.13. : N

8 Composition. Magnesia 70; water 80.—Bruce.

Localities. U. S. Hoboken, N. Y. in veins, from a few
lines, to two inches in thickness, in serpentine. Also in Unst,
one of Shetland Islands, traversing serpentine in all direc-
tions.

Species 64. SERPENTINE.*

External characters. Colours, green, yellowish, brownish,
or blackish green ; also, reddish and greyish ; colours often
run into spots, stripes, or veins; occurs massive, and very
rarely in rhombic crystals; fracture splintery, uneven, or
conchoidal ; translucent or opake ; receives a high polish ;
unctuous to the touch ; yields to the knife : sp. gr. 2.5.

Serpentine, in rhomboidal crystals, has been discovered by
Samuel Fowler, M. D. in Warwick, Orange county, N. Y. It
occurs in crystalline carbonate of lime, with spinelle, scapolite,
and brucite.—Silliman’s Journal.

Warwick is probably one of the richest mineral localities
in this, or any other country. :

Chemical characters. Infusible alone, but turns white ; with
borax slowly dissolves with bubbling into a transparent green-
ish glass. ’

' Variety 1. PRECIOUS SERPENTINE. .

External characters. Colours, green, yellowish, or blackish
green, or brown, often clouded; occurs massive; fracture
conchoidal ; translucent ; fragments sharp edged ; lustre glim.-
mering ; unctuous to the touch ; yields to the knife; texture
compact : sp. gr. 2.2. ’

Composition. Silex 32 ; magesia 37.24 ; alumine 0.5 ; lime
10.2 ; oxide of iron 6 ; water 14.— Hisinger.

Diistinctive characters. It is softer and more easily broken
than nephrite, or jade, which it most resembles.

It is found in masses and beds in primitive limestone, gneiss,
and mica slate.

* From its resemblance to the skin of a serpent.

‘What is the composition of hydlf-ate of magnesia ?—What are the co-
lours of serpentine 7—Does it ever occur in crystals 7—What minerals
does precious serpentine most resemble ?

/
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Localities. Sweden, Bohemia, Saxony, Cornwall. In Italy
it is intermixed with limestone, forming the verd antique.

U. 8. Milford, Conn. It is embedded in primitive lime-
stone, in irregular masses commonly enveloped in amianthus;
and containing chromate of iron. Its colour is a rich green,
and it receives a high polish. Near Newburyport, Mass.
The precious serpentine of this place is often extremely beau-
tiful, and perfectly resembles that of Kevens, in Cornwall.—
Dewey. Phillipstown, N. Y. associated with white augite.—
Barry.

Variety 2. COMMON SERPENTINE.

Egternal characters. Colours, green, yellowish green,
blackish. green, brown, bluish grey, or reddish ; colours va-
riously intermixed, or running in stripes or veins ; opake or
feebly translucent on the edges; oceurs massive; fracture
uneven, or splintery ; harder than precious serpentine ; scarcely
yielding to the knife ; often gives out the odour of clay, when
breathed on: sp. gr. 2.5.

Composition. 'Magnesia 44 ; silex 44 ; alumine 2 ;'oxide of
iron 7.3 ; oxide of manganese 1.5 ; oxide of chrome 2.— Vau-
quelin. ~

It is found in ‘primitive mountains, and according to Wer-
ner, in more recent formations overlaying the older primitive
rocks.

It occurs with, and commonly embraces the precious ser-
pentine.

Localities. Portsoy, in Scotland. Shetland Isles, Hebri-
des, Cornwall, &c.

U. S. Bare Hills, near Baltimore, Md. Waest Chester, and
Montgomery county, Penn. Hoboken and Compton Plains,
N.J. Rye, N.Y. Newport, R. I. Grafton, Ver.

At mount Roso, serpentine is found at an elevation of from
7to 9,000 feet.

The whole front of the Alps which looks towards Italy,
every where affords serpentine.

France, has some mountains of this mineral, particularly in
Limousin.

The finest serpentine is said to occur near Grenada, in
8pain, superb columns of which decorate the churches, and
palaces of Madrid.

The mountain, called Red Horn, near Mount Rosa, is ele-

In what city are columns of serpentine to be seen ?
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vated upwards of 7,000 feet, and is composed of compact ser-
pentine, divided into irregular masses of immense size.

The serpentine of Bareith, is spotted with garnets of the
size of a pea, the base being green. Ornaments are made of
this, presenting fine red spots, contrasted with a deep rich
green ground. ‘

Saussure, found on the shores of the lake of Geneva, a va-
riety of serpentine of remarkable specific gravity, it being
8.00.—8ee Pinkerton.

Uses. Jameson says, that at Zoblitz, in Upper Saxony,
several hundred persons are employed in qoarrying, cutting,
turning and polishing the serpentine, which occurs in the
neighbourhood, and that the various articles into which it is
manufactured, are carried all over Germany..

Species 65. zIRCON.

External characters. Colours, grey, green, yellowish, red,
bluish, brown, and reddish ; oceurs in rounded grains or frag-
ments ; also crystallized, in the form of four.sided prisms, ter-
minated by four-sided pyramids, and in dodecahedrons, com-
posed of four hexagonal lateral faces, and of four. rhomboidal
terminal ones at each extremity ; cleavage in two directions
parallel to the axis of the erystal ; structure indistinctly folia-
ted ; harder than quartz ; translucent or transparent; lustre
resinous, or 'adamantine : sp. gr. 4.4. "

Fig. 130. +

Fig. 180. A four.sided prism, terminated by four-
sided pyramids. This is the common form.

Chemical characters. It is infusible, but loses its colotir ;
with borax it forms a transparent glass.

" Composition.- Zirconia 69 ; silex 26.5; oxide of iron 0.5.
—Klaproth. :

Distinctive characters. It is not so hard as chrysoberyl. It
is more transparent than staurotide. Idocrase, which it re-
sembles, is fusible alone, and from these and all other stones
which it resembles, it may be known from its greater spécific
%Iravity, hardness, and peculiar oily lustre when cut and po-

ished. )

‘What use is made of this mineral in Upper 8axony ?-—What are the
colours of zircon 7—What is the most common crystalline form of zir-
con ? : .
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It occurs in the beds of rivers and alluvial soils, with spi-
nelle, tourmaline, &c. also embedded.

Localities. Ceylon, in the sand of rivers, and embedded in
crystalline slate. Norway, in sienite. Galloway, in Scotland,
and Auvergne in France.

U. S. Buncombe County, N. C. in four-sided prisms, ter-
minated by four-sided pyramids. On the Schuylkill, 14 miles
from Philadelphia, Penn. in small light brownish crystals.—
Jessup. Near Trenton, N. J. Also at Franklin Furnace.
At Schooley’s Mountain, N. Y. Sharon, Conn. Colour,
dark brown, crystals seldom exceed half an inch in length.—
Silliman. Two miles from Baltimore, Md. Philipstown, N.
Y. East Marlborough, Penn. in beautiful tetrahedral prisms ;
colour, brownish red.— Carpenter and Spackman.

Uses. ltis cutand set as a precious stone. Jameson says
it exhibits in a faint degree the play of colours belonging to
the diamond, and that it is frequently sold as an inferior kind

of diamond. The pale variety is used in the jewelling of -

_ watches instead of the diamond.
Variety 1. HYACINTH.

Ezternal characters. Colour, various shades of red, as yel-
lowish or brownish red ; occurs in small angular, or rolled
grains, and in crystals ; form the four.sided prism, terminated
by four planes, which are set on the lateral edges ; crystals
short, small, and often variously terminated ; lustre vitreous,
inclining to resinous ; structure foliated ; transparent or trans.
lucent ; fracture conchoidal ; cleavage parallel to the sides of
the primitive octohedron : sp. gr. 4 to 4.6.

Chemical characters. Infusible, loses its colour but retains
its tramsparency. With borax fuses into a colourless glass.

Composition: Zirconia 70 ; silex 25 ; oxide of iron 0.5.—
Klaproth.

It occurs in primitive rocks, and is found in the beds of
rivers,

Localities. Ceylon. Near Pisa, in Italy. Auvergne, in
France, in volcanic sand. Lisbon, Saxony, and in Fifeshire,
in Scotland. . .

The oriental hyacinth is an orange coloured sapphire. The
occidental hyacinth is a topaz. a%e volcanic hyacinth is the
idocrase, or vesuvian.

In what countries is zireon found 7—What are the localities of zircon
-in this country ?~-What are the uses of zircon 7~~What are the colours
of hyacinth ? o*
1
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The hyacinth is frequently mentioned by the sacred writers.
St. John says that the eleventh foundation of the heavenly
city is a hyacinth, and in Canticles, gold rings, set with hya-
cinths, are spoken of. Moses often speaks of the hyacinth
colour, which learned interpreters say meant, violet colour,
or azure blue tinged with red. Hyacinth colour now means
yellowish red, so that it is at present uncertain what stone the
ancients meant by the hyacinth, most probably, hawever, it
was the amethyst.

Uses. When of a good colour, and without flaws, it is
much valued in jewelry. It is said, that, after destroying the:
colour by heat, it is sometimes sold for the diamond.

Variety 2. JARGOON.

External characters. Colours, greenish, bluish grey, and
brownish red, always faint and passing into colourless ; occurs
in small four-sided prisms, and in grains ; lustre splendent
and adamantine ; transparent or translucent : sp. gr. 4.4.

Chemical characters. Becomes limpid by heat, but is in-
fusible.

Composition. Zircon 66 ; silex 31 ; oxide of iron 2.—
Vauquelin.

Localities. Ceylon, in the sands of rivers. Italy, Spain,
and several parts of India. .

Uses. It is employed in jewelry, particularly in ornament.
ing watch cases, and is said to be frequently sold in Paris for
the real diamond. Indeed after the colourless variety is cut
and set, it is difficult to distinguish it from diamond. It is con-
sidered the most valuable of the varieties of zircon.

Species 66. EUCLASE.*

External characters. Colour, light green of various shades,
greenish white, bluish green, or sky-blue : occurs in crystals,
in the form of oblique angled, four-sided prisme, vari mo-
dified and terminated ; structure laminated ; cleavage parallel
to the sides of the prism : lustre strongly vitreous ; croes frac.
ture conchoidal ; scratches quartz ; very brittle ; translucent
or transparent: sp. gr. 2.91 t0 8.32. Crystals longitudinally
striated. ‘ : '

Chemicut charatters. Fusible into a white enamel.

* From the Greek, signifying easily broken, in allusion to its brit-
tloness.

What do the setiptures say of the hyacinth ?--What is the use of hy-
acinth 7—What is its composition ?—What is said of jargoon t=-What is
the prevailing colour of euclase ?
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Composition. Glucine 21.78 ; silex 43.32 ; alumine 30.54 ;
iron 2.22 ; oxide of tin 0.70.—Berzelius.

Distinctive characters. Its fusibility and brittleness will
‘distinguish it from the greenish varieties of zircon ; idocrase
melts into a yellowish glass. The different forms of its crys-
tals will distinguish it from emerald and beryl,

Localities. Peruand Brazil. Its localities and associations
are unknown.

Jameson observes, that it is a beautiful fossil, but cannot be
employed in jewelry on account of its brittleness.

. Phillips has given the figure of a crystal of euclase, which
exhibits 78 longitudinal faces. The faces are so narrow as
to make it appear striated.

Species 67. BERYL.

External characters. Colours, green, yellowish green, blu-
ish green, or greenish white, always pale ; occurs in six-sided
crystals, terminated by six-sided  pyramids ; crystals often
taper gradually, from one end to the other, and are of all sizes,
from a line to a foot in diameter ; lateral faces striated, often
so deeply as to render the angles indistinct ; large crystals
frequently contain other substances, or are hollow in the line
of the axis; transparent or translucent ; lustre vitreous ;
scratches quartz ; fracture uneven or conchoidal s sp. gr. 2.67.

Chemical characters. Infusible, but turns white and turbid.
With borax, it fuses into a nearly transparent glass.

Composition. Silex 68 ; alumine 15 ; glucine 14; lime 2 ;
oxide of iron 1.—Vauquelin. *

Disstinctive characters. It differs from the emerald in being
- of a paler green ; apatite is much softer and dissolves in nitric
acid, it also phosphoresces on hot coals. The greenish variety
of tourmaline resembles the beryl, but is softer, electric by
heat, and fusible alone. _

Beryl belongs to primitive rocks, and particularly to that
variety of granite called graphic. It is associated with gar-
nets, quartz, chrysoberyl, schorl, topaz, &c. :

Localities. Siberia, Persia, on the confines of China. Li-.
moges, in France, Aberdeen, in Scotland. Peru, Brazil, Sax-
ony, and Elba. 4

U. 8. Haddam, Brooklyn, Litchfield, Chatham, and Middle

" Haddam, Conn. Crystals 7 or 8 inches long have been found

What- is the composition of euclase I—What is the colour of beryl ?
#Hlow does beryl differ from emerald 7—Is beryl a common or rare
mineral ? :
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at Haddam. One in the cabinet of Yale College is 7 inches
long, and 9 in the diagonal diameter.—S:lliman. German-
town, Chesnut Hill, East Marlborongh, and in Chester County,
Penn. Chesterfield, Goshen, and in the vicinity of Boston and
Northampton, Mass. At Goshen, two rose-coloured emeralds
have been fopnd, one of which is an inch and a half long.
~Gibbs. In the state of Maine, it is found more or less con-
stantly to an extent of 30 miles in the counties of Lincoln and
Cumberland, also at Topsham and Bowdoinham.— Cleaveland.
Cumberland, R. I.

Uses. Beryl is occasionally employed in jewelry, but its
pale colour and numerous fissures commonly render it unfit-
for this purpose. The greenish variety is set with a steel
coloured, or greenish blue foil. The pale or nearly limpid va-
riety is seton a black ground like the diamond, or on a silvery
foil.

The beryl is mentioned in Scripture as the eighth stone in
the high priest’s pectoral, or according to Calmet, the twelfth,
with the name of Napthali, engraved on it. According to
some learned writers, our beryl is the same with that meant
in scripture. .

The only remarkable differences between the emerald and

. beryl are in their colours, which, however, produces such an
uninterrupted series, that only arbitrary limits can be fixed
withinit. The colour of emerald, is emerald green ; all the
varieties of other colours are beryl.—Mohs.

- Species 68.—EMERALD. \

External characters. Colours, lively emerald green, or
bluish green, always rich and beautiful ; occurs in long six.
sided prisms, generally perfect, and variously terminated ;
structure imperfectly foliated ; not so large as beryl ; scratch-
es quartz ; lustre vitreous and shining ; becomes electric by
friction ; crystals seldom more than two or three inches long ;
transparent or translucent : sp. gr. from 2.60 to 2.77.

Fig. 131

Fig 131. A six-sided prism, acuminated by
six planes corresponding with the lateral planes.

- I8 our beryl the same as that mentioned in scripture *—~What is said
of the green colour of the emerald ?
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Fig. 182.

Fig182. A six.sided prism, with truncated
lateral planes.

Fig. 133.

Fig. 133. A six-sided pmm, terminated by a
six-sided pyramid, the planes of which are set on
the angles of the prism, with the angles of the
summit truncated.

Chemical characters. Fusible with difficulty into a porous
glass. With borax slowly dissolves into limpid glass.

Composition. Silex 64.5; glucine 13; alumine 16 ; lime
1.6 ; oxide of chrome 3.25.— Vauquelin.

Distinctive characters. It is known from beryl by its deep- .

er and richer green, and from green tourmaline by the same
quahty From apatite by its greater hardness and insolubility
in acids, and from chrysoberyl, by being less hard, more tran-
sparent, and of a brighter green.

The emerald has been found chiefly in secondary coun.-
tries, but it is supposed that its proper situation is in primitive
rocks.

Localities. The finest emeralds formerly came from Manta,
in Pery, but it is said that this mine is exhausted, and that the
best are now found in the valley of Tunca, in Santa Fe, where
they occur in granite.

The emerald was well known to the ancients, and was the
third stone, according to Calmet’s arrangement, on the high
priest’s breast-plate of judgment, with the name of Zebulon
mmscribed on it. .

In the time of Pliny, this stone was held in so high estima-
tion, that it was seldom or never engraved upon, which pro-
bably is the reason, that scarcely any well authenticated an-
tique engravings exist on this gem. The moderns have, how.
ever, engraved upon it, as there exists, in the royal collection
at Paris, a head of Henry IV. and another of Lewis XIV. on
the emerald.

What are the crystalline forms of the emerald 2—~Whence do the
finest emeralds come ?
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An emerald is said to have existed at the Chapel of our Lady,
at Loretto, in Italy, larger than a man’s head, and for which
an English gentleman offered 90,000 crowns.

Keysler, in his travels, has given the outline of an ememld
which he saw at the monastery of Reichenau, in Switzerland,
and which was presented hy Charles the Fat. This emerald,
says he, weighs 28lb. 3qrs., and could he sold for £6,550
sterling per pound.

hI;ater authors, however, say that this is green fluor, or green
S,

Probably the largest real emerald ever found, was that pos-
sessed by the inhabitants of the valley of Manta, in Peru,
which'according to De la Vega, was about the size of an .os-
trich’s egg. When the Spaniards arrived there, it was wor-
shipped, as the goddess; or mother of emeralds, and smaller
ones were brought to it as offerings.

But perhaps the most magnificent specimén of genuine eme.
ralds in the world was presented to the cathedral of Loretto,
by one of the Spanish kings. It consists of a mass of white
quartz, thickly implanted with emeralds more than an inch in
diameter.

According to Mohs, the locality where the ancients procured
their ‘emeralds, had been lost until within a few years, but has
been re-discovered in Mount Zalara, Upper Egypt, in granite -
and nica-slate.

Uses. Emeralds are cut and polishied for the most expen-
sive kind of jewelry. Those of the first quality require no
foil, but are set on a black ground like the diamond ; inferior
ones are set with a green gold foil, or on.green satin.

Species 69. GADOLINITE.*

External characters. Colours, greenish, or brownish black ;
occurs massive, and rarely in crystals which are ten-sided
prisms ; lustre splendent, or shining resinous; slightly trans-
lucent; scratches glass ; fracture conchoidal : sp. gr. 4.20.

Chemical characters. Before the blowpipe it intumesces
and throws out cauliflower.like ramifications.—Phillips.

Mohs says it decrepitates, but does not melt except in small
splinters.

Cleaveland says that it becomes red, as if burning. In ni-
tnc acid it loses its colour, and is converted into a jelly.

* After Gadolin, who first found it.

What is the use of the emerald 7—Is the emerald a valuable gem ?
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Composition. Ittria 54.75; silex 21.25 ; glucine 5.5 ; alu-
mine 0.5-; oxide of iron 17.5 : water 5; magnesia, a trace.—
Klaproth.

Localities. Sweden, in several places.

The new earth ittria, was first discovered in this' mineral
by Dr. Gadolin.

U. S. Bolton, Mass.— Webster.

CLASS III.

. ACIDIFEROUS ALKALINE MINERALS.

_ This Class includes such minerals as consist chiefly of an
alkali, united with an acid. Some of the species contain for-
eign matter, rendering them very impure. This division in-
cludes but a few articles.

Genus 1. POTASH.

This genus contains only one species.
Species 1. NITRATE OF POTASH. NITRE.

The well known salt, nitre, or saltpetre, often occurs native,
in greater or less quantities, Itis found in capillary crystals,
and crusts, of a saline cooling taste ; transparent or translu.
cent ; deflagrates when thrown on burning clfarcoal, and dis-
solves in water. )

It is particularly found on old walls, and in the earth, and
decayed substances of ancient buildings. It is also found in
some calcareous countries, and in ancient situations, once in-
habited, but now lying waste.

Localities. Several plains in Spain ; on the chalk forma-
tions in some parts of France, in the grottoes of Mount Ham.-
berg, in Germany. In Hungary, Arabia, ltaly, Persia, and
other countries.

In many of these countries, nitre is extracted from the earth
in particular places by lixiviation, and after being purified and
crystallized, is fitted for commerce.

U. S. Rackoon Mountain, Geo. Abundant in a cavern,
the earth of which contains from 3 to 10 lbs. of salts to the
bushel. It is partly nitrate of lime, which is decomposed by
wood ashes.— Cornelius. Madison County, Ken. in a cave
646 yards long, and about 40 feet broad. The earth contains

What is the composition of gadolinite ?—What are the minerals of
the third class chiefly composed of ?
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both nitrate of potash, and nitrate of lime. It is lixiviated,

and the nitrate of lime decomposed by wood ashes, Ken.

tucky furnishes large quantities of nitre, from this and other

localities.—Cleavelarid. In some parts of the state of Ken-

tucky, it is said that masses of na#tve nitre are found weighing
several pounds.

Nitre is also obtained from earth found in sheltered places,
in several parts of Ohio.— Atwater.

Uses. lts principal employment is in the manufacture of
gun-powder, and the nitric acid. It is also used in the curing
of meat ; for the purpose of obtaining oxygen for chemical
expenments for medicinal purposes, for fluxes, &c. '

Potash is essentially composed of the metal potassium and
oxygen:

Genus 2. sopa.

Soda is found combined with carbonic, sulphuric, nitric,
boracic, and muriatic acids, forming sulphate, carbonate, ni.
trate, borate, and muriate of soda.

Species 1. CARBONATE OF SODA.

External characters. Colours, greyish, or yellowish white ;
.occurs crystallized, massive, fibrous, encrusting, and effiores-
cent; the massive is compact or granular; the fibrous, often
radiated ; lustrg glistening ; translucent ; taste, urinous and
saline.

Chemical characters. It effervesces with acids, and when
dissolved in muriatic acid, forms common sakt ; in sulphuric
acid, forms glauber’s salt.

Composition. (When pure,) soda 22 ; carbonic acid 15 ;
water 62.

Soda is composed of the metal sodium and oxygen.

It is always impure in the natural state, being mixed with
various portions of - muriate, and sulphate of soda, or muriate
of lime.

This salt is found in.many parts of the world in crusts, on
certain decomposing rocks, in lakes, on the surface of the
soil, or in the waters of certain springs.

Localities. Bohemia, dissolved in the hot springs of Carls-
bad. Egypt, in the Natron Lakes. These are six in number,
situated in a barren valley westward of the Delta. The edges

‘What is the composition of nitrate of potash 7—What are the uses of
nitrate of potash 7—What are the substances with which soda is found
naturally combined ? 'What is the composition of common salt ?—What
is the composition of pure soda ?
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of these lakes in the hot and dry season, are surrounded by a
band of white salt, several yards in breadth. It consists chiefly
of natron, but is mixed with common salt. Hungary contains
several lakes, which in winter are full of water, but in summer,
when the water evaporates, saline eflorescences appear, con-
sisting of natron with a little glauber’s salt, and epsom salt.
One crop being gathered, another appears in a few days, and
this harvest continues until fall. Africa, between Tripoli and
Fezzan, contains large quantities of the radiated variety,
called #rona. It lies in a thin stratum, in a bed of common
salt. Froin this place it is said hundredg of tons are annually
collected.

Uses. 1t is principally employed in the manufacture of
soap and glass. It is also used in the Levantto give a sharper
tagte to smoking tobacco, by mixing a little with it. The
ancient Egyptians are said to have made use of natron, in pre-
paring the bodies of their dead for mummies.

Species 2. sULPHATE'OF 50DA. " GLAUBER SALT.

External characters. Colours, greyish, or yellowish white ;
occurs in efflorescences and in an earthy form, but is more
commonly dissolved in certain mineral waters. When water
containing it, is evaporated, it yields prismatic crystals with
dihedral summits ; when exposed to the ait, they soon efflo-
resce, or lose their water of crystallization, and fall into a
white powder. It rarely if ever is found in native crystals ;
taste saline and nauseously bitter.

- Composition. (When pure.) Soda 15; sulphurie acid 27 ;
water 58. '

It is found in many mineral waters, generally with other
salts, as epsom and common salt, and, perhaps, is the result
of the mutual decomposition of these two salts. :

LocaZitiés. 1t is found in the lakes of Austria, Lower Hun.
gary, Siberia, and Russia. Near Madrid, it is said to occur
in efllorescences at the bottom of a ravine. Indeed, small
quantities of it are found in most countries.

The glauber’s salt, generally used in medicine, is prepared
from bittern, the liquor which remains after the extraction of
common salt from sea-water.

Species 3. NITRATE OF 80DA.
This salt is described by Mariano de Rivero, in the Ann.

What are the uses of the ﬁrbonato of soda 7—What is the composi-
tion of glauber’s salt —How"is the glauber’s salt used in medicine ob-
tained ? 1
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des Mines, for 1821, p. 596, as occurring in immense quantities
.in the district of Tarapaca, in Peru,near the frontiers of Chili,
and three days’ journey from La Conception. It there forms
a bed several feet thick, which in many places appears on the
surface, and occupies an extent of more than forty leagues.
The salt appears occasionally as an efflorescence, sometimes
crystallized, but more often mixed with clay or sand ; to the
taste it is cool and bitter ; it is deliquescent, and when exposed
to heat, it behaves like nitrate of potash ; it contains.a little
sulphate of soda. Very large quantities of: this salt, purified
by solution and crystallization, have already been imported
into Europe.—Phillips.
Species 4. BORATE OF SODA. BORAX.

Exzternal characters. Colour, white, sometimes with atinge
of blue or green ; occurs in prismatic crystals, variously ter-
minated, and yielding to cleavage parallel to the sides of the
primitive form, which is an oblique rhombic prism ; translucent
or transparent ; sometimes opakk. .

Chemical characters. Intumesces largely, gives somewhat
of a crackling noise, and fuses into a transparent globule,
which is unalterable by the heat of the blowpipe. ,

Composition. - Soda 17 ; boracic acid 36 ; water 47.—
Berzelius. o .

This salt is supposed to have been known to the ancients,
and to be the substance called crysocolla, by Pliny. Itis
brought from the East Indies, in an impure state, and in com.
merce is denominated tincal. After being purified, which is
done by the Dutch and British, it is called boraz.—Thompson.
. Tincal is brought chiefly, if not only, from Thibét, where
itis procured from a lake which is entirely supplied by springs.
The edges and shallows of the lake are covered with a stra-
tum of borax, which is dug up in considerable masses, and the
holes thus made, are gradually filled by a fresh deposition,.—
Phillips. ) .

. It is said also to be met with in Ceylon, and in considerable
quantity in Potosi.—Mohs. ‘ L

Uses. Borax is made use of as a flux, and is especially
useful in testing mineralogical specimens, and particularly
ores. It enters into the composition of artificial gems, and is

uged in soldering, and in medicine.
~ 'The purification of tincal is an art confined to a few chem-
ists, and the processis kept a secret. :

‘What is the composition of borax ?—w E ence does borax come, and
what is the mode of obtaining it ?7—What are the uses of borax ?
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. Species 5. MURIATE OF S0DA. COMMON SALT.

. Pure rock salt is so universally known as to require no de-
" scription. Its primitive form is a cube, and iqto this it may
readily be cleaved ; structure lamellar ; translucent or trans.

« parent. o .

' Chemical characters. It decrepitates violently, but, between
‘two pieces of charcoal, may be fused; when it tinges the
flame yellow, diffuses itself over the surface of the charcoal,
and sinks into its substance. Heat does not increase its solu-
bility in water.

Composition. 'Soda 53.44 ; muriatic acid 46.55.—Berze-
tius.

In its impure state, as it is commonly raised from the mine,
rock salt is in large and selid masses of a crystalline structure,
and of a reddish or bluish colour; translucent, presenting im-
purities to the eye in spots, or veins.

It is almost always associated with gypsum,. which either
lies above, or below it, or both, or is intermixed with it.
Someétimes the gypsum is so impregnated with the salt, as to
be worth working:on that aceount.

Common salt is one of the most abundant productions of
nature. Besides the immense beds of it which are known to
exist in different parts of the world, together with inland
springs, which contain it in large quantities, the ocean contains
about a thirtieth part by weight, of common salt, and may be
considered its greatest repository.

Localities. Spain, contains vast quantities of -rock salt.
In Spanish' Navarre, between Caparosa, and the river Ebro,
is a hill of considerable elevation, and about four hundred pa-
ces long, by eighty wide, composed of rock salt, with inter-
posing layers of gypsum.—Bowles.

But a much more remarkable deposit of the same kind ex-
ists at Cordova, sixteen miles from Barcelona, in Spain. This
is a mountain of massive rock salt, about four or five hundred
feet high, and a league in circumference. It is without
chasms, crevices, or layers. The colour of this salt is white,
sometimes red or blue.—Bowles. <

Ulloa mentions the vast deposites of rock salt which exist
in Peru, and says the mountains of salt are equally as high as
those which yield silex and mercury. These mines of salt

What is the composition of common salt 'I—-—Whai is the mineral with
which common salt is chiefly associated 7—What is said of the quanti.
ties in which common salt exists ?
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form a part of the grand chain of the Andes, and are situated
ten or twelve thousand feet above the level of the sea.

In Siberia, there is said to be a mountain of rock salt, one

hundred and eighty feet high, and one hundred and twenty
feet in length.— Pinkerton.

Poland and Hungary afford immense quantities of common
salt. The celebrated mines near Cracow, have been wrought
since 1251. One of the shafts of this mine is more than a
thousand feet deep. )

In descending to the bottom, says Shaw, the visitor with
surprise, finds a subterraneous commonwealth. of families,
who have their peculiar Jaws and polity. They have public
roads, horses and carriages. These horses, when once im-
mured in this destination, never more see the light of day,
and many of the people are buried alive in this abyss, having
been born there, without ever having made a journey to the
surface of the earth. This subterraneous' commaunity have
several chapels hewn out of the rock salt, and many crucifixes
and images of saints, before which hghts are constantly burn-

Germany, Italy, Russia, Sweden, Norway, and almost every
other country possess either mines of salt, or springs from
which it is produced by evaporation. .

England yearly exports great quantities of salt. From the
springs in Worcestershire, 16,000 tons are annually produced ;
and 156,000 tons of rock salt are annually raised from the
great deposit, near Norwich, in Cheshire.

U. 8. The United States are well supplied with the means
of manufacturing this indispensable article, ~ Salt springs are
numerous, and most of them situated far inland, thus prevent-
ing the necessity, in many instances, of transporting so heavy
an article to any great distance by land.

Salt springs exist in Arkansas, Missouri, in several places
at the head  waters of the Ohio, in Vu‘glma, Kentucky, Illi-
n01s, New-York &e.

Near Shawneefown, Illmons, is a spring which yields annu-
ally 150,000 pushels of salt.” It sells'at 70 cents per bushe]
Schoolcraf.

Near the Muskingum, in Ohlo, is a salt spring, Which fur-
nishes 80 bushels of salt daily.—Atwater. _ .

- In what countries are the most remarkable deposites of common salt ?
—What is said of the salt mines of Cracow —Wherg are the salt
springs of the United States ?
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The state of New-York furnishes more than 500,000 bushels
of salt yearly.——Gibbs.

The whole quantity of salt annually extracted from saline
springs in the United States, was several years ago estlma.ted
at one million of bushels.—Cleaveland.

: Genus 3. AMMONIA.

Ammonia, or volatile alkali, when pure, exists only in a
gaseous form, It ig composed of - about 98.24 nitrogen, and
1.76 hydrogen. Sir Humphrey Davy, from his experiments,
‘was led to suppose that its base was a metal, but this requires
further proof.

It is. found combined with the sulphurlc and muriatic acids,
forming sulphate, and muriate of ammeonia.

Species 1. SULPHATE OF AMMONIA.

External characters. Colour, greyish or yellowish; occurs
in stalactites and crusts ; externally it is usually covered with
a whitish dust ; taste acrid and bitter.

Compoutum Ammonia 40 ; sulphuric acid 42 ; water 18.
—Phillips.

Localities. Sienna, in Tuscany, surrounding certain small
lakes ; also in the lavas of Etna and Vesuvius. .

Species 2. MURIATE OF AMMONIA.

Egxternal characters. Colours, greyish whlte, white, yel-
low, green, and brownish black ; occurs massive, with a fibrous _
structure, plumose, in crusts, und in angular crystals, of which
the cube is the primary ﬁorm taste pungent and saline ; ex-
ternally dull ; internally, shmlng and vitreous.

Composition. (That of Vesuvius.) Muriate of ammonia 99.
%; muriate of soda 0.6.—Klaproth.

The crystals are small, and intersect each- other. -

Jameson, from Estner, enumerates the following forms, be-
tides the cube under which it appears. Complete homboid.

Rectangular four.sided prism, accuminated by four planes.
Garnet dodecahedron, sometimes truncated on all the edges.

When rubbed with quicklime, it emits the odour of ammoma.

It is the product of volcanoes, or of art. :

Localities. - Etna, Solfatera, Vesuvwﬂ, Lipari, Hech and

other volcanic countries.

The sal ammoniac of commerce was formerly brought from

Egypt, but is now prepared in large quantities in several parts

In what form does puré ammonis exm 7—With what auds is amma.
hia found combined ?
17‘
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of Europe, and particularly at Paris. Different processes are
employed in its manufacture. At Paris, two separate kilns
are constructed, into one of which are put a mixture of com-
mon salt and sulphuric acid, and into the other animal matters,
as parings of hides,. horns, hoofs, &c. On the application of
heat, muriatic acid gas is extricated from one kiln, and am-
monia from the other. These two gases are conveyed in
pipes to a chamber lined with lead, where they combine and
form muriate of ammonia. In England, a process somewhat
different is employed. ‘

CLASS IV,
ACIDIFEROUS ALKALINO.EARTHY MINERALS.

The minerals arranged under 'this class, contain an atkali
and an earth, acidified by the sulphuric, or fluoric acids, form-
ing salts of différent characters. The species are few in -
number, and some of them but little known.

Species 1. SULPHATE OF ALUMINE AND POTASH. ALUM.

External characters. Colours, white, yellowish, or grey-
ish white ; occurs in efflorescences on argillaceous minerals,
chiefly on alum slate, or alum stone ;.also in crusts and sta-
lactites, or massive, with a fibrous texture ; taste, sweetish and
astringent. :

Composition. Alumine 15.25 ; oxide of irpn 7.50; potash
0.25 ; sulphuric acid and water 77.—Klaproth.

(Artificral alum.) Alumine 10.50; potash 10.40 ; sulphuric
acid 30.52 ; water 48.58.—Vauquelin.

Native alum is found in ,volcanic countries, but more com-

*monly on alum slate, where it is formed by the combination of
the alumine, potash, and sulphuaric acid, which the stone con-
mins. : . . .

Localities, B8cotland, in the coal mines near Paisley. Bo-

hemia, in many places on alum slate. In the vicinity of vol-
canoes, as Stromboli, Solfatera, Vesuvius, &ec. :

U. 8. Catskill mountain, and twelve miles from Catskill,
N. Y. Navesink hills, N. J. Several placesin Ohio. Pow-.
nal, Vt. Leydén, Mass. Bolton, Conn.

Mode of making alum.—Ferber says, that the rocks which
yield the Roman alum, are situated at Tolfa, in Italy. In
colour, they afe white, or whitish grey. They are conside-

How is the ammonia of commerce prepared 7—What are the minerals
of the fourth class chiefly composed of —What is the camppsition of
alum ? .
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rably elevated, and full of large excavations made by the
workmen, 'who descend by ropes, a.nd procure the kind proper
for use, by blasting.

. Having raised the alum stone to the surface of the earth, it
is first calcined in a wood fire, and then, while hot, thrown
into reservoirs of water, where it remains until the ‘alum is
extracted by the water. 'The liquoristhen drawn off and boil-
ed.in brass pans, until it is in a proper state for the alum to
crystallize, when it is removed: into wooden coolers, and al-
lowed to shoot into crystals. While bon]mg, a qua.ntxty of lime
is mixed with-the lixivium.

The alum rock contains ‘sulphate of ifon, a.lumme, and pot-
ash. The calcination converts'the sulphur to sulphuric acid,
which uniting to the alumine and potash, forms sulphate qf
alumine and potdsh, or alum. When the rock contains no al-
kali, a little is added, and for this purpose, wood ashes is
commonly used.

U. 8. At Cape Sable, Md. is a manufactory of alum. Rhe
ore consists of earthy lignite, mixed with pyrites. This is
piled in heaps and suffered to remain in that state for about a
year, when the sulphur is acidified by the action of the atmos-
phere. Itis then lixiviated, and the liquor concentrated by
boiling, when crystals of ‘alum are formed. —Cleaveland’
Mineralogy.

" Species 2. ALUM-STONE.

Eaxternal characters. Colours; greyish white, brownish, or
reddish ; occurs massive and crystalliZed ; form' the obtuse
rhomboid, variously modified by truncation, one or more of
the solid angles being commonly replaced ; crystals very mi-
nutg, and .gencrally found in the cavities of the massive ;
massive, translucent ; ylelds to the knife; fracture conchon-
dal, splintery, or sometimes earthy : sp. gr. from 2.42 to 2.77.

C]lemu:al characters. Decrepltaxes, emits a sulphureous
gas, and afterwards absorbs moisture from the tongue, and
glves the taste of alum; insoluble in water. - )

ton.. Alumine 48.92; silex 24; sulphunc acld
25; potash 3.08; water 4.— Vaugquelin.

Prof. Mohs says, -that. on charcoal, by itself, it does not
melt, but is fusible with borax into a eolourless glass, and that
when reduced to powder, it is soluble in sulphuric-acid.-

Whatis the mode of _making alum ?—What are theé chemical combi-
nations by which alum is formed 2—Where is alum mnufo.cturod in this.
sountry "—Whgt is said of alum stone ?
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Localities. 'Tolfa, near Rome ; algo in Tuscany, and Hun.-

,and in the vicinity of several burmng mounmtains. .Ac-

cording to Cordier, as quoted by Phillips, it exists in almost
all burning mountains. -

Uses. 1t is used in the manufacture of alum, and the supe-
rior quality of that produced at Tolfa, is ascribed to the em-
" ployment of this mineral.— Mohs.

Species 3. ALKALINE FLUATE OF LIME.

External characters. Colours, white, greyish white, or
brownish ; occurs massive ; structure perfectly lamellar, with
. joints parallel to all the planes of a rectangular prism ; trans.

lucent ; becomes transparent by i lmmersxon in water ; not so
hard as fluor : sp. gr. 2.94. .

Chemical characters. Fuses into a transparent globule,
which becomes opake on cooling.

Composition. Alumine 21 ; soda 32 ; fluoric acid and water
47.—Vauguelin.

Localities. West Greenland, in two small layers in gneiss,
one of which contains the white variety, and the other those
that are coloured. .

Species 4. AMBLYGONITE.

Exzternal characters. Colours, greenish white, or sea green H
occurs in rhombic prisms, which are rough externally; clea-
vage parallel to the sides of the prism ; lustre brilliant ; trans-
parent, or translucent when in'thin lamine ; hamdness equal to
felspar : sp. gr. 3.00.

Chemical characters. Easily fusible, with mtumescence
into & white enamel.

Composition.  Alumine, lithia, phosphoric, and fluoric aclds.

Berzelius considers it as a double sub-phosphate of alumine
and lithia, containing fluoric acid.

Locality. Near Penig, in Saxony, where it occurs in granite

along with tourmaline and topaz.
Species 5. ANHYDROUS SULPHATE OF S0DA AND m
GLAUBERITE. .

External ¢haracters. Colour, yellowish or greyish white ;
occurs massive, and in the form of flat rhombic prisms ; late-
ral -planes striated transversely, the terminal ones smoot.h
structure foliated ; lustre vitreous ; streak white ; seml-tra.na.
parent ; yields to 'the knife : sp. gr. 2.7.

Chemical characters. Fusible with decrepntahon, into a
white enamel. If thrown into water 1& becomes opake, and is

P
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partly dissolved. The same happens if exposed to a moist
atmosphere.
Composition. - Sulphate of soda 51.0 ; sulphate of lime 49.
0.—Brongniart.
Localities. - Near Ocana, in New Castle, also in Upper
Austtia.
Species 6. POLYHALLITE.* Stromeyer.

External characters. Colour, brick red or colourless ; oc-
curs in amorphous masses, partly compact and partly fibrous ;
fibres, parallel or curved; transparent or translucent; the
compact yields to cleavage parallel to all the planes of the
cube ; brittle; scratches calcareous spar: sp. gr. about 2.77.

Chemical characters. In the flame of a candle becomes an
opake mass of a brownish colour ; melts instantly before the
blow pipe.

Composition. Sulphate of hme 28.25 ; anhydrous sulphate
of lime 28.42 ; anhydrous sulphate of magnesia 20.03 ; sul-
phate of potash 27.70 ; muriate of soda 0. 19 red oxxde of
iron 0.34. —Stromeyer.

Localities. Ischel, in Upper Austria ; also at Vic, in Lor-
raine ; in both places among rock salt

"CLASS V.
ALKALINO.EARTHY MINERALS.

The minerals belonging to this class, consist of earths in va-
rious proportions ; including generally, in their composition,
one or more of the alkalies. Many of them also contain
smill quantities of thé oxides of one or more metals, as iron,
or manganese, from which they derive their colours ; but these
are not considered essential ingredients.

Species 1. mica.t

External characters. Colours, white, green, brown, black,
red, yellowish, and bluish ; occurs crystallized, massive, and
disseminated ; form, six-sided ‘tables,” and oblique rhombic
prisms ; structur_e perfectly foliated ; lustre glittering, or
somewhat metallic ; translucent ; the .white variety in thin
pieees, transparent ; easily separable into thin plates, which

* From the Greek, signifying a stone of many salts ?

+ Vulgarly called rsm_glaes Its name comes from the Latin, mico,

to shine, or glitter.

Whatiis the composition of glaubente ’l——What are the properties of
polyhallite ?—~What are the minerals of the fifth class chiefly composed
of 7—=What are the colours of mica ?
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are flexible and ‘elastic to a high degree yields- easlly to the
knife : sp. gr. about 2.7.°

Chemical characters.” Fusible into an enamel of dlﬁ'erent
colours, depending on that of the mica.

Composition. é rom Siberia.) Silex 48; alumme 34.25;
potash 8.75; oxide of iron 4.5; of manganese '0.6; ‘water 1.
25. —Klaprolh :

There is much difference in the oomposmon of the several
caloured varieties.

Distinctive charwcters. 'Talc, which it most resembles, ls
unctuous, to the-touch, and inelastic. Foliated gypsum, which
it also resembles, is melastxc, and in the heat of a candle,
instantly turns white and' opake. Cyanite is harder, inelastic,
and infusible. ) e

Variety 1. PLUMOSE MICA.

. 'The most common colour is greylsh white, but it may as- '

sume any of the colours of the species. It occurs in fine deli-
cate crystals, diverging from a central line, so as to imitate
the feathers of a qul%l or plume, whence the name.

, ' Variety 2. LAMINATED MICA. '’

It occurs in large plates, which according to Hauy, are
sometimes found in Russia, a yard in extent. - It is easily
separated into thin shining laminze.

Mica, although it does not form beds alone, is a very abun-
dant mineral, being universally distributed. among primitive
rocks, and formmg an essential ingredient i in gramte, gneiss,
and mica slate.

Hence its localities are in every primitive country, and onlv
a few, where fine specimens occur wil] be ‘mentioned.

Localities. U. S. Germantown, Penn. in six-sided. ta-

bles, and prisms.—Wister. In the Highlands, at Muno iron
works, N. Y." in bldck six-sided tables, six inches in diameter.
—Pierce.  'Woodbury, Conn. violet.coloured ; also at. Wa.
tertown, occurs the plumose variety, and near Hartford, in
small crystalline masses resembliag the garnet. Bellows
Falls, Ver. rose coloured.—Silliman.. Brunswick, Maine, of
a beautiful green.—Cleaveland.

Uses: 1t was formerly employed for the wmdows of houses
instead of glass, and until lately, was used in the Russian
ships of war, it-being not so liable as glass to be broken, by

‘What minerals most resemble mica, and how is mica distinguiehed |

4from them ?—What are the varieties of mica ?—What are the uses of
mica ?.
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the discharge of cannon. At the present time, it is used in-
stead of horn or glass, in lanterns, and for enclosing objects
for the microscope.
Lowry says, that in Siberia, mica s quarried, and employ-
ed for the purposes to which glass is applied in Europe.
Species 2. LEUCITE.*

External- characters. - Colours, greyish white, white, and
reddish white; occurs in small angular masses, apparently
rounded by attrmon also in crystals,whose sides are bounded
by twenty-four equal and similar trapeziums ; crystals'some-
times elongated ; angles often rounded ; transparent, passing
into opake ; lustre, shining vitreous ; structure. obscurely la-
mellar ; scratches glass with difficulty : sp. gr. 2.47.

Chemical characters. Infusible alone ; with, borax, slowly
dissolves into a diaphinous glass. -

Composition. Silex 53.75 ; alumine 24.62; potash 21.35.
—Klaproth.

It is found in the products of volcanoes, which clrcumstance
will serve to distinguish it from the minerals it most resem-

. bles.

Localities. Ttaly and Bohemla, in basalt and lava. The
road from Rome to Frascati, is said in many places to be
covered with it. .

’ Species 3. ANDpALUCITE.T

External characters. Colour, reddish, or purplish red ;
occurs massive and in rectangular, or slightly rhombic prisms ;
structure lamellar, with joints parallel to the sides of a rhom.
bic prism; translucent or opake; easily frangible : sp. gr.
about 3 ; scratches quartz, and sometimes spinelle.

Chemical characters. Infumble alone, thh borax melts into
a limpid glass.

Composition. Alumine 52 ; silex 38; potash 8; oxide of
iron 2.— Vauquelin.

Distinctive characters.” It is distinguished from felspar, by
its greater hardness and higher specific gravity, and from
corundum by its inferior specnﬁ(. gravity aad its form. —Jame-
son.

It is found in primitive rocks only,

* Signifying a white stone.
t From Andalusia, i Spain, where it was first found

What are the colours and crystalline forms of leucite 7—In what itu-
ations is leucne found ?



200 ' INTRODUCTION TO

_Localities. Andalusia, in Spain. Forez, in France, ina
vein of felspar. Near Freyberg, and at Penig, in Saxony.

Wicklow and Kilkenny, in Ireland.

* U. 8. Readfield, in Maine.—Cleaveland. East Bragdford,
Penn. )
Species 4. BUCHOLZITE.*

External characters. Colours, black, and white, nrra.nged
in spots ; occurs amorphous ; lustre ghttermg, and glassy, or
sometimes waxy ; the black part separates into fibres ; cross
fracture conchoidal ; structure indistinctly Jamellar; frag-
ments wedge-shaped ; opake or translucent on the edgen 3
scratches glass.-

Composition. Alumine 50, silex 46 ; potash 1.5 i’ oxide
of iron 2.5.—Brandes.

Localities. The Tyrol. First nohced by Dr. Brandes.

U. 8. Brandywine creek, Del.—Nuttall.

Species 5. ICHTHYOPHTHALMITE.} "APOPHYLLITE.

External characters. Colours, white, greyish white, green.
ish, or rose red ; occurs in square prismatic crystals, and in
lammated masses ; crystals often truncated on the solid an-
gles, by triangular planes, so as to give them.a four-sided
pyramidal termination ; lustre glistening and pearly ; structure
foliated and easily separable into thin shining plates, like those
of selenite ; brittle ; translucent or nearly transparent : sp. gr.
about 2.5.

Chemical characters. Exfoliates, and finally: melts into a
blebby glass. In nitric acid, divides into flakes.

- Composition. ~ Silex 51 ; lime 28 ; potash 4 ; water 17.—
Vauquelin. . '

Distinctive characters. It yesembles adularia, sulphate of
strontian, and barytes. It is much softer than' the first, and
does not like barytes give a fetid-taste when melted, nor Jike
strontian a sour one, Neither of these substances ﬁ)rm flakes
in nitric acid.

- Localities. Utoe, in Sweden, in a lamellar limestone.
Arendal, in Norway. East Gothland. Fassa, in the Tyrol,

~and in the Isje of Sky.

# After Bucholz, the chemist.
+ From the Greek, meaning fish-eye-stone, owmg toits petuliar lus.
‘tre.

‘What are the niost obvious characters of bucholzite —Whence does
ichthyophthalmite derive its name *—How is apophylllte distinguished
from the mmeull it most resembles ? )
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U. 8. Near Lake Champlain, N. Y.—Cleaveland. Near
Saybrook, Conn.—Gibbs. . )
Variety 1. ALBIN.*

Eaxternal characters. Colour, opake white ; occurs in
crystalline and laminated masses; forms a jelly with nitric
acid ; found in Bohemia. g

Species 6.  NACRITE.}

External characters. Colours, pearl white, greenish, or
grey; occurs in minute aggregated scales; lustre pearly ;
friable ; unctuous to the touch ; adheres to the fingers ; gives
out an argillaceous odour when breathed on ; swells on being
moistened.

Chemical characters. Swells, and melts with ease.

- Composition. Silex 50 ; alumine 26 ; lime 1.5 ; potash 17.
6; oxide of iron 5; and a trace of muriatic acid.— Vauquelin.

Distinctive characters. Lepidolite, which it resembles, is
of a lilac colour, and not so unctuous. It is more easily fused
than talc, and never is of so dark a colour as chlorite.

It is met with in small masses in the cavities of primitive
rocks, and particularly in quartz. '

Localities. Near Freyberg, in Saxony. - At Piedmont, and
in Bohemia. - :

U. 8. Farmington, Conn. Smithfield, R. I, \

Species 7. lL_\UYNE:‘:

External characters. Colours, indigo blue, and opake,
or bluish green, and translucent; occurs in grains, in
crystals, and massive ; form the dodecahedron, with brilliant
faces ; harder than quartz ; very brittle ; structure imperfectly
foliated ; lustre vitreous: sp. gr. 3.

Chemical characters. Fusible with loss of colour into a po-
rous glass ; with borax into a diaphanous glass, which turns
yellow on cooling. In powder, it forms a jelly with acids.

Composition. Silex 30 ; alumine 15 ; sulphate of lime 20.
5; lime 5; potash 11 ; oxide of iron 1 ; water 17.5.—Phil.
U

Lps. .
Localities. . In the vicinity of Nemi, Albano, and Frascati,

¥ From the Latin, albus, white.
t From the French, naore, pearl.
1 In honor of the celebrated Hauy.

‘Where is thjs mineral found in this country 7——What is the appearance
of nacrite, and in what situations is it found ?

~————
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in Italy, associated with mica, leucite, and augite. Also near
Vesuvius, and Tiree, one of the Scottish Isles, in limestone.
Species 8.  0BSIDIAN.

Ezternal characters. Colours, black, greyish, or brownish
black ; also, greenish, bluish, or yellow ; occurs in roundish,
or angular masses ; fracture large conchoidal, with round
circular lines, increasing in dimensions from the point of frac-
ture ; lustre splendent and vitreous ; translucent on the edges,
or opake ; scratches glass ; easily broken, and flies like glass :
sp. gr. about 2.35.

Chemical characters. Swells, and finally melts into a spongy
mass. It does not melt into a solid glass even at a white heat.

Composition. (That of Hecla.) Silex 78 ; alumine 10;
potash 6 ; lime 1; oxide of iron and manganese 8.6.— Vau-
quelin.

Obsidian in its aspect, fracture, and lustre, very much re-
sembles coloured glass, as the thick part of a broken junk
bottle. It also may resemble pitchstone.

Sometimes it is variegated, p: ing several colours in
the same specimen, and some pieces exhibita play of colours,
with a pearly lustre.

The origin of obsidian has been a subject of considerable
doubt and dispute among mineralogists. Some supposed from

* the circumstance of its being commonly found in the vicinity
of volcanoes, that it is of igneous origin, and that, indeed, it is
only a mixture of siliceous and alkaline substances reduced to
glass by volcanic fire, hence it is often called volcanic glass.

On the contrary, obsidian has occasionally been found with
the remains of decomposed granite, gneiss, and porphyry,and .
even alternating with beds of the latter. Other mineralogists,
therefore, suppose that it is of aqueous origin.—See Pinker-
ton’s Petrology. b

But it is said, that wherever obsidian has been found, there
always exists marks of volcanic agency in the neighbourhood ;
so that on the whole, there is little doubt but this substance
owes its origin to volcanic heat.

Localities. Hecla, and in almost every part of Iceland.
Also inthe Lipari Islands, in Teneriffe, Peru, Mexico, &c.

Variety 1. PEARLSTONE.*
External charagters. Colours, grey, greyish black, brown-

# From its pearly lustre.

‘What are the colours of obsidian and what common substance does it
most resemble 7—What is the most probable origin of obsidian ?
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ish, reddish, or yellowuh occurs in large, coarse, angula.r
concretions, consisting of grains or spaller concretions, com
posed of lamelle ; concretions often embrace a nucleus of
obsidian ; surface smooth and shining ; lustre pearly ; trans.
lucent on the edges, or opake ; scratches glass; very fragile ;
gives an argillaceous odour, when breathed on : sp. gr. 2.34.

Chemical characters. Fusible with intumescence into a
white frothy glass.

Composition. Silex 75.25; alumine 12; lime 0.5 ; potash
4.5 ; oxide ofiron 1.6 ; water 4.5; potash 4.5; oxide of iron
1.6; water 4.5.—Klaproth.

Pearlstone occurs in the same geological situations with ob.
sidian, and the same arguments and objections are brought
for, and against its 1gneous and aqueous ongm

Localities. Tokay, in Hungary, where it is found enclos.
ing black masses of obsidian. Cape de Gatt, in Spain. Antrim,
in Ireland, &c.

Species 9. 61ESECKITE.—Slromeyer.

External characters. Colours, externally brownish, inter-
nally greenish, intermixed with black ; occurs in six-sided
prisms ; fracture uneven, splintery ; cleavage not perceptible ;
lustre waxy ; has the appearance of soapstone, more than of
a crystalline mineral ; opake or translucent on the edges;
yields to the knife ; ‘streak whitish ; scratches glass : sp. gr.
2.7 to 2.9. .

Composition. Silex 46.27 ; alumine 33.82 ; magnesia 1.2 ;
potash 6.2 ; oxide of iron 3. 35 water 4.8. —S

Locality. Greenland, from ‘whence it was brought by Sir
C. Giesecke. Hence the name.

Species 10. FELSPAR.*

' Few minerals arg more widely diffused than this. It forms
a necessary part of most primitive and many secondary rocks.
Its colours are various, but it has a peculiar lustre, and a foli-
ated structure, by which it is easy to distinguish it from other
minerals.

It has several varieties, which all agree in respect to struc.
ture and peculiarity of lustre.

® From the German, signifying field-spar, from its being often found
loose in fields.

What is luppoaed to be the origin of pearlstone ¥—Why is this variety
. called pearlstane 7—Whente does felspar denve its name ?

-
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Variety 1. COMMON FELSPAR.

External characters. Colours, white, yellowish, grey, brown,
bluish, red, and green ; occurs massive, disseminated, and
crystallized ; form, an oblique prism, the sides of which are
unequal, and vary from four to ten in number ; primitive form,
the oblique parallelopiped ; common forms, a broad six-sided
prism, terminated by dihedral summits, the planes of which
stand on the narrow faces of the prism ; an oblique four-sided
prism, flatly bevelled on the extremities; a six-sided prism,
terminated by five unequal faces ; structure foliated ; cleavage
in two directions ; lustre shining, and often pearly ; translu-
cent; the dark varieties nearly opake ; cross fracture con-
choidal ; fragments rhomboidal ; crystals generally indistinct,
and closely aggregated, crossing each other, or forming hemi-
tropes: scratches glass : sp. gr. 2.54.

Fig. 134.

Fig. 134. An oblique parallelopiped, the primi-
tive form.

Fig. 1%5.

Fig. 135. A short six-sided prism, truncated on
four of its lateral edges, forming a ten-sided ctystal,
.)with alternate broad and narrow faces, and termi-
nated by four unequal planes.

Chemical characters. Fusible into a white translueent
enamel. :

Composition. Silex 62.83 ; alumine 17 ; potash 13 ; lime
3; oxide of iron 1.— Vaugquelin. .

There is considerable difference in the composition of dif.
ferent varieties of this species, and particularly in respect to
the quantity of alumine, and potash which they contain.

This variety is very generally diffused, and perhaps is more
common than any other mineral, with the exception of quartz,
the ores of iron, and carbonate of lime.

It forms a constituent part of gneiss, granite, and mica-slate,

‘What are the colours of common felspar ?—What are its crystalline,
forms 7—What is the composition of felspar ?—1Is felspar a common or
a rare mineral ? .
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among primitive rocks; and of greenstone, and most volcanic
substances, among those of secondary formations. It also
occurs in porphyry and sienite. : ' .

Felspar, according to Pinkerton, intermixed with small
quantities of other minerals, forms entire mountains in several
parts of the globe.

Felspar with garnets, forms a mountain in the west of Scot-
land. In Siberia, the common foliated felspar, forms entire
mountains. In the north of Scotland, there are mountains,
and large strata of the same mineral.

Variety 2. ADULARIA. MOON-STONE.

External characters. Colours, white, bluish white, some- -

times with tints of green, yellow or red ; occursinrolled mas.
ses, in crystals of the forms above described, and disseminated
in granite ; lustre pearly, and especially when cut and polish-

ed, it throws out greenish and bluish white chatoyant reflec--

tions from the interior ; fracture uneven ; cleavage in two
directions; crystals often present the hemitrope arrangement,
which in polished specimens becomes obvious from the differ-
ent directions of the grain, or laminge : sp. gr. 2.54.
Chemical characters. Fusible into a trangparent glass.
Composition. Silex 64; alumine 20 ; lime 2; potash 14,
—Vaugquelin. .

Distinctive characters. From common felspar into which it _

passes; it differs in being more translucent, and in displaying
strong pearly reflections. Cat’s eye is harder, and has not
its foliated structure ; it is harder than ichthyophthalmite,
strontian, or barytes, the two last also possess peculiar chemi-
cal properties. Spodumene splits and flies when heated.

Adularia is found in cavities of granite, gneiss, clay-slate,
and limestone. '

Localities. St. Gothard yields the finest specimens, some.
times a foot in thickness. Beautiful specimens also come
from Ceylon. :

U. 8. Ticonderoga, N. Y. of a milk white colour, also en
the margin of Lake Champlain, at a place called Split-rock:
“~Hall. Near Baltimore, Md.—Gilpor. Germantown and
Conestoga creek, Penn. Haddam, Conn. Near the city of
ﬂew York. Southampton, Oakham, and West Springfield,

What is adularia a variety of *—How does adularia differ from fel.
spar ?—In what situations does adularia occur ?—Where is it found in
¢his country ? ) 8

Al
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According to Jameson, the water opal, and the fire opal of
the Italians, as well as the sun.stone, which is distinguished by
its red colour and beautiful silvery reflections, are varieties of
adularia.. T

Uses. Adularia is sometimes polished for jewelry. Itis
commonly cut with a convex surface like the cat’s eye, but is
easily distinguished from it, by observing that the reflections
proceed from particular points on a plane surface, whereas in
the cat’s-eye, the pearly light is obvious in every direction.

Variety 3. GLASSY FELSPAR. A
. External characters. Colours greyish, or yellowish white ;
occurs commonly in broad four.sided crystals, terminated by
two planes; lustre vitreous, or glassy ; crystals cracked in
various directions ; transparent or translucent.

Localities. Solfatera, Bohemia, and Hungary, in pumice.
Isle of Arran, in Scotland, in pitchstone.

Variety 4. LABRADOR FELSPAR.

External characiers. Colours, smoke grey, with spots of
opalescent, or iridescent, variable tints, consisting of blue, fire
red, green, brown, yellow, or orange, according to the direc-
tion in which the ligbt falls uponit ; sometimes several of these
colours are perceptible at the same instant, but more commenly
they appear in succession, as the stone is turned towards the
light ; occurs massive ; structure like that of common felspar,
and easily recognized as one of that family.

This most beautiful variety was discovered by the Moravian
Missionaries, on the Island of St. Paul, situated on the coast of
Labrador. .

Dr. Anderson, who gave an account of this mineral, soon
after its discovery, describes it as displaying all the variegated
tints of colour that are to be seen in the plumage of the pea-
cock, pigeon, or most delicate humming-bird.

Specimens of it being sent to England, they were bought
with great avidity, and the desire among the collectors all over
Europe, to possess specjmens was so great, that single pieces
were sold at £30 sterling. :

Localities. Near Petersburg, Russia. Near Laurwig, in
Norway. Bohemia, Saxony, and Labrador.

U. 8. Near Lake Champlain, N. Y. in an jron mine.—
Gibbs. Near Pompton Hills, N. J. in a large rounded mase.

That of Labrador often contains magnetic oxide of iron.

What is the use of adularia 7—What are the peculiarities of Labrador
felspar =—Where was this mineral first discovered ?
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Uses. It is highly valued as a curiosity, and is cut and
polished for ring stones, and breast-pins. When cut in an
oblong convex shape, or en cabochon, as the French term it,
most of the colours are apparent at the same instant. When
held between the eye and the light, it appears of a dingy grey
colour, and without theleast beauty, and one isthe more aston-
ished after viewing it in this manner, to witness the beautiful
display of colours which it exhibits by the reflected light.
Variety 5. GREEN FELSPAR.

Euxternal characters. Colour, applé green; occurs in the
common form of the species. It is called Amazon Stone.

Localities. Uralian Mountains.

U. S. Near Baltimore, Md. in granite. At Cow Bay, on
Long Island, N. Y. colour apple green.— Pierce and Torrey.
Topsham, Maine, in imperfect crystals.—Cleaveland.

- Variety 6. COMPACT FELSPAR.

Eaternal characeters. Colour, white, bluish white, greenish,
reddish, brown and flesh red, colours sometimes arranged in
spot or stripes ; occurs massive, disseminated, and in crystals ;
texture compact, or minutely foliated ; fracture conchoidal ;
lustre glimmering ; translucent on the edges : sp. gr. from
2.60 to 2.74.

_ Chemical characters. Fusible alone into a white porous
enamel.

Composition. Silex 51 ; alumine 30 ; lime 11.25 ; soda 4 ;
oxide of iron 1.75 ; water 1.26.—Klaproth.

It is one of the constituent parts of primitive, transition, and
secondary rocks. It sometimes occurs in large beds, or even
formos hills.

Localities. Saxony, Tyrol, Scotland, &c.

U.S. Inthe Fishkill Mountains, N. Y. in gneiss. Malden,
Dorchester, and Milton, Mass. Colours, sometimes red and
white, arranged in veins. :

This variety resembles hornstone, and sometimes jasper.

According ta M. Godon, as” quoted by Cleaveland, the vi-

- cinity of Boston furnishes compact felspar, perfectly analogous
to the Turkey stone (hone) ; and also a veined variety, which
strongly resembles certain antique engraved stones wrought
by the Greeks and Romans in dasse-relievo.

What use is made of Labrador felspar 7—What other varieties of fel-
spar are described ?
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Variety 7. FETID FELSPAR:

Necronite.*—Hayden.  Sill. Jour. Sci. Vol. ii.

Eaternal characters. Colour, clear white, or bluish white ;
occurs amorphous, and crystallized in hexahedral prisms, re-
sembling the beryl, and in rhomboids similar te the form of
felspar ; structure lamellar ; transparent, passing into opake ;
scratches glass, and even felspar in a slight degree; when
struck, or pounded, emits a most noisome cadaverous smell.

Chemical characters. Infusible, and unalterable even with
borax in the strongest heat of a smith’s furnace. Acids do
not affect it, either cold or hot. ’ :

Locality. This mineral appears to have been first described
by Dr. Hayden, of Baltimore, who discovered it in 1819,
about 21 miles from that city. It occurs in primitive rarble,
associated with brown mica, sulphuret of iron, and tremolite.

Variety 10. aNorTHITE.— Rose.

External characters. Colour, and streak, white ; occurs
massive, composed of rhomboidal prismatic, aggregated crys-
tals, resembling those of albite ; cleavage perfect intwo direc-
tions ; fracture concheidal ; lustre upon the planes of cleavage,
pearly ; in other directions vitreous ; translucent or transpa-
rent ; hardness, that of felspar : sp. gr. 2.65 to 2.76.

* Chemical characters. Fusible like the other varieties of the
species, the globule being turbid.

Composition. Silex 44.49 ; alumine 34.46 ; oxide of iron
0.74 ; lime 15.68; magnesia 5.26.— Rose.

Distinctive characters. It is entirely decomposed by con. '
centrated muriatic acid. . :

Locality. Mount Vesuvius, lining the cavities. of limestone,
and associated with augite. )

This mineral has recently been discovered.

Species 11. TaLc.

Eaternal characters. Colours, green of various shades, as
emerald, or apple green, or greenish white ; occurs massive,
consisting of thin folia easily separable with the fingers, also
indurated and in ecrystals; lustre shining ; translucent ; in
thin plates transparent; soft, and very unctuous to the touch ;
yields easily to the nail ; folia curved, undulated, or straight ;
lustre shining, pearly ; colour of the thin lamina white.

* From the Greek, in allusion to its cadaverous smell.

What are the colours of talc ?
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Chemical characters. Before the blowpipe it turns white,
the lamine separate, and the thin fibres become glazed.
With borax it melts with' effervescence into a greenish transpa.-
rent glass. )

Composition. Silex 61 ; magnesia 30.5; potash 2.75;
oxide of iron 2.5 ; water 0.5.—Klaproth.

Distinctive characters. It resembles mica, but this i§ both
flexible and elastic, while talc is elastic but not flexible.
Chlorite and nacrite are fusible without difficulty. Its unc.
tuosity will also distinguish it from these substances, and from
selenite, and cyanite.

It occurs in primitive rocks, as granite and serpentine,
and though common in small quantities, is never very
abundant,

Localities. U. 8. Grafton, Windham, Cavendish, Lud.
low, &c. Ver.—Hall. - Smithfield, silvery white, with rhomb
spar.— Webb. Near Baltimore, Md. fibrous, ligniform, and
foliated.—Hayden.  Delaware County, Penn. sometimes
crystallized ; also on the Schuylkill, ten miles from Philadel-
* phia, of a fine green colour, with rhomb spar.—Lea. Had.-
dam and Litchfield, Conn. Southampton, Cummingten, and
Middlefield, Mass. Brunswick, Maine, in limestone, with
actynolite ; colours, silver white, and apple green.—
Cleaveland.

Variety 1. INDURATED TALC.

Euxternal characters. Colour, greenish grey ; occurs mas.
sive ; texture compact ; structure slaty ; lustre a little pearly ;
less soft and unctuous than common talc ; translucent on the
edges; insensibly passesinto steatite. It is found in primitive
mountains, in clay-slate and serpentine.

Localities. Austria, the Tyrol, Switzerland, Scotland, &c.

Distinctive characters. It has a strong resemblance to pot-
stone, but is more unctuous, and less hard. '

+ Uses. 'This variety is employed by tailors, to trace out-

their work on woollen cloth.
Species 12. STEATITE. SOAPSTONE.

External characters. Colours, various shades of green,
grey, white, yellow, and red, and always dull ; grey and white
are the most common ; colours commonly arranged in spots,

What are the chemical charactersof talc 7—How is talc distinguished
from the minerals it most resembles ?—Is talc rough or unctuous to the
touch 7~—What is the use of indurated talc 2—What are the most obvious
characters of soapstone ?
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veins, or clouds; occurs massive, forming large beds, or hills ;
fracture splintery, or uneven, with marks of confused crystal.
lization on close inspection ; yields easily to the knife, and
may be cut when first taken from the quarry ; unctuous to the
touch ; translucent on the edges ; leaves a shining streak : sp.
gr. about 2.50.

Chemical characters. Hardens, turns black, but is hardly
fusible.

Composition. Silex 64; magnesia 22 ; oxide of iron 3;
water 5.— Vaugquelin.

Soapstone sometimes presents pseudo-morphous crystals, in
the form of carbonate of lime or quartz, which appear to have
been moulded into cavities once occupied by true crystals.

Distinctive characters. 1t is less unctuous to the touch than
indurated talc, into which it passes. Jameson observes, that
the white variety approaches to lithomarge, and the green to
fuller’s earth, but both of these are softer and adhere to the
tongue. Serpentine is harder than steatite, and not so unc-
tuous.

Steatite occurs in masses, and in beds of considerable
extent, in pnmmve mountains;. Sometimes accordin
Pmkerton, it forms mountains or hills of considerable dl
mensions.

Localities. Cornwall, in Englands Bohemia, Scotland,
Spain, Hebrides, &c.

U. 8. New Haven, Litchfield, and Somers, Conn. At
the latter place it is quarried extensively. On the Schuylkill,
ten miles from Philadelphia, Penn. It is extensively employ-
:'ed. Staten Island, N. Y. in abundance. Smithfield, R. I.

T Itis employed in the arts.—Eaton. Grafton, Ver. This

steatite is employed in the construction of aqueducts.—Hall.
Orford, N. H. It occurs in large quantities, and is extensively
employed —Hall. Near the Falls of St. Anthony, Louisiana.

According to Pinkerton, the Arabs made use of soapstone
instead of soap.

The inhabitants of New Caledonia, it is conﬁdently said,
either eat a soft kind of soapstone alone, or mix it with their
food.

. Humboldt says, that a certain race of inhabitants on the

Oronoko, are almost entirely supported by a kind of soapstone,
for three months of the year.

Uses. Soapstone is extensively employed in the arts of life,
for various purposes. It is soft, and well fitted for turning,
cutting, or sawing, It is bored for aqueducts, and will proba.
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bly come-into general use for this purpose, being much cheaper
"than lead, and without the least deleterious property. It re.
sists the fire, and is well calculated for the backs of chimneys,
and the sides of fire places, &c. After being heated, it will
receive a tolerable polish, and might be employed for jambs
instead of marble.
Variety 1.. PorsTONE.

External characters. Colours, greenish grey, passing into
leek greem, often spotted ; occurs massive ; texture compact ;
structure slaty ; unctuous to the touch ; often yields to the

.nail’; not easily broken ; lustre glistening ; opake ; fracture
earthy, or uneven; odour argillaceous : sp. gr. nearly 3.

Composition. Silex 38; magnesia 35; iron 15; alumine
7; with a little lime and fluoric acid.— Weiglib.

It is found with serpentine, argillite, and soapstone.

Locality. Como, in Lombardy, where it has been quarried
more or less, ever since the days of Pliny, and turned into
culinary vessels. Hence the name potstone.

It is often difficult to distinguish potstone, from indurated
talc and soapstone. It is, however, commonly less unctuous
than the former, and more compact and finer grained than the
latter. ’

Variely 2. AGALMATOLITE. CHINESE FIGURE STONE.

Exzternal characters. Colour, greenish, or yellowish green ;
sometimes with veins of lilac, or brown ; occurs massive ;
greasy to the touch ; translucent; texture eompact ; easily
cut with the knife ; receives a polish : sp. gr. 2.8. )

Chemical characters. Whitens and becomes opake, but
does not melt.

Composition. Silex 56; alumine 29 ; lime 2; potash 7 ;
oxide of iron 1; water 5.— Vauquelin.

Distinctive characters. It resembles nephrite in colour,
translucency, and texture, but is much softer.

It comes from China, carved into the form of grotesque
images, and chimney ornaments. It is also found in Nagyag,
in Transylvania, and in Wales.

Species 13. CHLORITE.

Chlorite occurs crystallized, compact, slaty, and earthy.
As its hame sigfifies, it is always of a green eolour, usually
dark ; it is shightly unctuous to the touch, but much less so

What are the uses of soapstone 7—How does potstone differ from
soapstone 7—What is said of Chinese.figure stone I—What are the
forms in which chlorite eccurs 7—What are the colours of chlorite ?
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than tale. When moistened it commonly yields the odour of
clay. Most varieties yield to the nail.
' Variely 1. CRYBTALLIZED CHLORITE,

External characters. Colour, dark leek green; occurs in
flat six-sided crystals ; structure foliated, and readily divisible
into thin layers ; lustre shining ; crystals occur separate and
intersecting each other, in small masses, or investing other
minerals.

Chemical characters. Fusible with difficulty into an ash-
grey scoria. With borax forms a green glass.

It is found in the veins and cavities of prumtwe rocks, with
chalcedony, axinite, felspar, &c.

Variely 2. COMMON CHLORITE.

Euternal characters. Colours, leek green, or blackish
green ; occurs massive, composed of minute scales, or of an
earthy texture ; lustre shining, or glimmering ; slightly unctu-
ous; yields to the nail : sp. gr. from 2.6 to 2.9.

Chemwal characters. The same as above. - .

Compcmtwn Silex 26 ; magnesia 8 ; alumine 18.5 ; oxide
of iron 43 ; muriate of soda and potash 2.0 ; water 2;——Vau-
quelin.

There is much difference in the'proportions of these ingre-
dients. Lampidius obtained only 9.7 oxide of iron, &nd
Hoepfner obtained magnesia 39.47.

Distinctive_characters. It is of a darker green than talc,
or epidote. Nacrite is easily fusible, and potstone is of a
more compact texture.

Localities. 8t. Gothard, Englnnd Scotland, Saxoqy, &ec.
Itis a common mineral.

- U. 8. Harper's Ferry, Vir. Chester county, Penn. Rye,
N. Y. containing long and slender crystals of schorl. New
Haven, Brookfield, and Saybrook, Conn. At the latter place,
in small crystals.—Porter. Charlestown, Brighton, Bridge-
water, angd West Stockbridge, Mass. Topsham, Maine.
Variety 3. CHLORITE SLATE. ‘

External characters. Colours, green, blackish green, or
greenish grey ; structure slaty, or foliated ; layers often curved;;
opake ; occurs massive ; appears on inspection to be compo-
sed of minute scales; 'lustre glistening ; easily cut with a
knife ; slightly unctuous to the touch.

What are the chemical characters of chlorite ?
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Distinctive - eharacters. From mica slate, it is known by its
unctuosity and colour, and from argillite and greenstone slate,
by its sofiness, as well as the above named qualities. Talc
and soapstone are more unctuous to the touch than chlorite.

This variety.is found in beds, in primitive mountains, and
often contains crystals of mica, magnetic iron, garnets, &c.

Localities. U. 8. Williamstown, Mass. also at Westfield,
containing crystals of mica.—Dewey. Near New-Haven,
and West-Haven, Conn. the latter abounding with magnetic
iron.— Silliman.

: Variety 4. GREEN EARTH. .

External characters. Colours, green of various shades,
sometimes bluish or greyish greea; occurs in small amor-
phous masses, or lining the cavities of amygdaloid or porphyry ;
fracture earthy ; yields to the nail ; adheres to the tongue ;
slightly unctuous: sp. gr. about.2.5. .

Chemical characters.  Fusible into a brownish black slag.

Composition. (From Verona.) Silex 53 ; magnesia 2 ; pot-
ash 10°; oxide of iron 28 ; water 6.—Klaproth.

Localities. Bohemia, forming beds. Mount Pazza, where
it occurs in pseudomorphous crystals, of the form of augite.
Near Verona, where it has been long explored.

U. 8. Near Imlaytown, in Patterson, N.J. On the Hud.
son, N. Y. Near Boston, and at Deerfield, Mass. in amyg-
daloid, & , " .

Uses. Green earth is used both raw as a green colour, and
burnt as a reddish brown colour, for painting houses, &c.—
Mohs. o
) Species 14. TOURMALINE. SCHORL.

Eaternal characters. Colours, green, blue, yellow, black,
and white ;. occurs in crystals and crystalline masses ; form, .
six, nine, or twelve-sided prisms, or six-sided prisms so trun.
cated as to appear under six, nine, twelve, or even twenty-four
faces. The terminations are various, and commonly differ in
the number and size of the faces at the two ends; erystals
long, striated, and complete, or aggregated into irregular
masses, their terminations not being obvious; translucent or
opake ; scratches glass; electric when heated ; the .end ha-
ving the greatest number of faces being positive ; the other
negative : sp. gr. about 3. ' -

How is chlorite slate distingnished from the minerals it most resem.
bles —What are the varieties of chlorite ?—~What are the uses of green
earth 2—What are the colours of tourmaline ?

19
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\

Fig. 136. A nine.sided prism, obtusely terminated
by five planes. Only four of the sides and two of
the planes are obvious in the figure.

Fig. 137.

Fig. 187. A three.sided prism, truncated on its
lateral edges so as to present nine unequal sides, and
terminated by three principal faces, to whicha fourth
is added by the truncation of one of the solid angles.

Variety 1. BLACK TOURMALINE. COMMON SCHORL.

External characters. Colours, velvet black, or brownish
black ; occurs massive, disseminated and crystallized, in three,
8ix, or nine-sided prisms, variously bevelled or truncated, and
obtusely terminated by an uncertain number of planes ; crystal
striated ; opake-; lustre shining, or nearly glistening ; brittle :
sp. gr. 3.

PCghremical characters. Fusible with ease into a brownish
slag. With borax, it is singular that so deep a coloured mi-
neral, should form a nearly colourless and transparent glass.

Composition. Silex 38; alumine 34; magnesia1; potash
6 ; oxide of iron 21 ; manganese, a trace.— Klaproth,

Schorl is a very common mineral, but it- never occurs in
such quantities as to form the principal part of rocks. It is

- disseminated in crystals, and in small masses, in primitive
rocks, as granite, and quartz.

The crystals, though described as six, nine, or twelve.sided
prisms, are commonly triangular, having three principal sides,
which on inspection will be found to contain several plasie
faces each. :

Black tourmaline is often a very beautiful mineral. The
crystals are of all sizes, from that of a small needle, to seve-
ral inches in diameter, These are often long, straight, and
perfect, and when occurring in milk white quartz, produce a
very handsome effect, by the contrast of colour.

Distinctive characters. Schor] resembles hornblende ; but

‘What are the forms of its crystals 7—What are the chemical charac.
ters of tourmaline 7—What is said of the electrical propertiesof tourma-
line ? :



A ——

MINERALOGY. 15

schorl has a vitreous lustre, a conchoidal or uneven fracture,
and is electric by hagt.: Hornblende has a splintery fracture,
a laminated structure, is sefter than achorl, and is non-electnc.

Schonl is found chiefly in granite and quartz, sometimes i in
gneiss and mica slite,

Localities. Schorlaw, in Saxony, where it was first found,
and hence its name, Bohemxa, Bavaria, Switzerland, Spain,
Hungary, &c.

U. 8. Grafton, Brattleborough, and Stafford, Ver. Near
Baltimore, Md. crystals sometimes more than three inches in
circumference.—Gilmor. Rhinebeck and Kingsbridge, N.Y.
Haddam and Litchfield, Conn. Hallowell, Litchfield, Bow.
doin, Maine.

Variety 2. GREEN TOURMALINE.

External characters. Colour, bluish green, passing into
dark leek green; occurs under the forms above described ;
translucent or opake; electric by heat.

Localities. . Ceylon, Brazil, St. Gothard in Switzerland,
and in Sweden.

‘U. 8. Chesterfield, Mass. in a vein of quartz and felspar,
traversing granite. The green tourmaline oftén encloses a
prism of rose coloured rubellite runmn% through its axis. The
crystals of tourmaline are sometimes four inches long. _The
same granite ‘contains the blue tourmaline and emerald.—
Gibbs.  Also at Paris, in Maine.

‘ Variety 3. YELLOW TOURMALINE.

- Eaternal characters. Colour, honey, or orange yellow ;
translucent or transparent ; other characters common to the
species. - .

Localities. Ceylon.:

U. S. Near Baltimore, Md. in primitive limestone. Chester
county, Penn. in transparent crystals with oxide of titanium.
Daltori, Mass. colour straw yellow, and from one to two
inches long.

-Variety 4. INDICOLITE.*

‘External characters. Colour, indigo blue, often very dark ;
occurs crystallized in the form of the species, but eommonly
less perfectly. -

* From its colour, being that of indigo.

What are the distinctive characters of tourmaline 2—What is said of
the greQWumalme of Chesterfield T—Where is yellow tourmahne
found ?—What is indicolite ? ‘
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Localities. Utoe, in Sweden, of an indeterminate form.

U. S. Harleem Heights, N. Y. Goshen and Chesterfield, ,
Mass. crystals often of so deep a colour as to appear black.
Bellows Falls, Ver. in primitive rocks. Hinedale, N. H. in
large crystals.—Silliman. ‘

Variety 5. WHITE TOURMALINE., g

Localities. 'This rare variety occurs at St. Gothard, Elba,
and Siberia. : :

U. 8. Paris, Maine.

Variely 6. RUBELLITE.* RED TOURMALINE.

External characters. Colours, red, pink, crimson, violet,
or rose red ; occurs under the same forms as the. species ;
crystals not often distinet, being closely aggregated into groups,
or variously crossing and intersecting each other ; translucent
or transparent ; harder than the other varieties.

Chemical characters. Splits, intumesces, turns white, does
not fuse, but vitrifies on the edges ; with borax affords a trans-
parent glass. _ )

Composition. Silex 42 ; alumine 40; soda 10; oxide of
manganese and iron 7.— Vaugquelin. ot '

Distinctive characters, Its fine colour and its form will dis-
tinguish it from all other minerals of this species.

Localities. Ceylon, with lepidolite. Moravia, Uralian
mountains, Ava, and Sweden.

U. 8. Chesterfield, Mass. in red crystals, often surrounded,
or embraced by crystals of green tourmaline ; also in Goshen,
Mass. with lepidolite, or rose red mica. Kingsbridge, 15
miles from the city of New-York. . Paris, Maine.

It is sometimes cut and polished, and worn as a jewel, but
is not highly esteemed. R

Fine specimens of rubellite, on account of their variety and
beauty, sometimes sell at great prices. Thus Jamesonsaw a
three-sided prism of rubellite, of an inch in diameter, at Dres-
den, which cost 400 rubles, and in the collection of Mr. Gre-
ville, which he sold to the British government, there was a
specimen of the samé mineral valued at £1000 sterling.

Species 20. sommiTE.} -
Ezternal characters. Colours, greyish, or greepish white ;

* From its being of a ruby red colour.
fFrqmiuocmringonMonte Somma.

¢

‘What is the calour of rubellite? What is the oonipo-iﬁm of rubellite ?
~What is said of the prices of some. rubellites =—~Whence comes the
name of sommite ? .
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occurs in small crystals and crystalline grains ; form, a regu.
tar six.sided prism, with the lateral edges and terminal angles
often replaced ; cleavage parallel to the planes of the prism ;
cross fracture conchoidal ; lustre shining, vitreous; scratches
glass : sp. gr. about 8.2, .

'Chemtcal characters. Fusible into a blebby colourless glass.
Renders nitrous acid cloudy, when immersed in it.

 Composition. Silex 44.11; alumine 33.73; soda 20.46 ;
loss 0.62.— Arfwedson. '

Distinctive characters. It resembles phosphate of lime, but
is harder and does not phosphoresce on hot coals.

Ldcalities. Mount Somma, near Vesuvius, with mica and
idocrase. Near Rome, in lava, '

_ Species 21. ANALCTHE.* )

Eaternal characters. Colours, white, grey, yellowish, or
deep red ; occurs crystallized in cubes, either perfect, or ha-
ving its solid angles replaced by three planes ; also, in twenty-
four sided crystals, the faces of which present trapezoidal
figures, like those bounding the sides of the garnet ; scratches
glass; transparent or translucent, and sometimes opake ;
crystals often implanted and grouped; lustre shining and
pearly ; by friction acquires a weak electricity : sp. gr. about
2.25. : ;

Chemical characters. Fusible without intumescence into a
diaphanous glass. '

Composition. Silex 58 ; alumine 18, lime 2; soda 10 ;
water 8.5.— Vauguelin.

Distinctive characters. Leucite, which 1t resembles, com-
monly occurs in distinct crystals, or small masses, and never
in implanted groups like the present species ; leucite is also
mfusible. The garnet, which the red variety resembles, is
much harder and heavier. Fluor-spar melts into a white
globule, carbonate of lime effervesces, and from stilbite, and
zeolite, it differs in crystalline form. -

It occurs in primitive rocks, and in trap, and lava.

Localities. Bohemia, in the Hartz, Iceland, Faroe islands,
llf:r Edinburgh, and in several other parts of Scotland, Ire-

d, &c. e o .

U. 8. Paterson, N. J. in greenstone. East Haven, Conn,

with agates and chalcedony. -Deerfield, Mass. in greenstone.

* From the Greek, in allusion to its weak electric powers.

What are the colours of analcime 7—What minerals does analcime
mostresemble, and how is it dinting;ished from them ? ‘
" :
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Species 23. PITCHSTORE.. .

Euxternal characters. Colours, grey, blue, green, yellow,
red, brown, and black . of various shades, but always dull;
occurs massive, and in prismatic concretions ; structure slaty;
sometimes curved ; lustre, resino.vitréous; fracture imper-
feetly conchoidal ; opake or translucent; scratches glass :
sp. gr. from 2.32 to 2.64. )

‘Chemical characters. Some few .varieties are infusible,
others melt into an enamel, the colour of which depends on
that of the specimen. : :

Oomposition. Silex 73; alumine 14.5; lime 1 ; soda 1.75;
oxide of iron 1 ; oxide of manganese 0.1 ; water 8.5.—Klap-
roth.

Distinctive characters. Its imperfectly conchoidal fracture
will distinguish it from obsidian, which also has a more vitre-
ous lustre than pitchstone. Its fusibility will distinguish it
from flint, jasper, semi-opal, and hernstone.

It is found in primitive countries, also in trap rocks, in lava,
and in formations of doubtful origin. Though generally found
in veins and small masses, it sometimes forms whole moun-
tains, as Kirwan states to be the case in Misnia; Pinkerton
states the same fact in regard to certain mountains in Ger-
many and New Spain. :

Localities. Cairngorm, in Seotland. Germany, in many
places. Ireland, near Dublin. Mexico, Teneriffe, &c.

U. 8. Bare Hills, near Baltimore, Md. in serpentine.

Pinkerton meations a pitchstone porphyry which eceurs at.
Auvergne, in France. The base is dark bottle green, with
lighter green crystals of felspar. In a specimen of this kind
before me, the crystals of felspar often cross each other, or
are set in the form of stars, and being of a light apple green,
contrasted with the dark ground, forms a beautiful mineral.

Species 24.  LAva. .

External characters. Colours, yellowish, or greenish grey,
greyish black, ‘or greenish black, sometimes sulphur yellow,
and often spotted with red; occurs massive, with internal
marks of fusion, being vesicular, or porous, the vesicles being
empty ; fracture more or-less conchoidal, or fibrous; lustre
glistening or shining ; opake, or feebly translucent on the

. edges; also compact, with a dull earthy fracture, and often

containing crystals of felspar, leucite, hornblende; &c.; brit-
tle ; often attracts the magnet. . ' '

‘What are the colours of pitchstone 7—How. is pitchstone disti

distinguished
from the minerals it most resembles 2~~What are the colours of lava ?
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« Chemical characters. Fusible into a dark coloured glass.

(,ompoutwn (Compact lava.) Silex 51 ; alumine 19 ; lime
10; soda 4; iron 14; water 1.—Phdbpa.

Distinctive characters Lava is heavier than pumice, and
does not possess its fibrous aspect, nor its silky lustre.

It is found in volcanic countries only, and is the product of
the action of volcanic fire on earthy minerals.

Localities. Etna, Vesuvius, Hecla, and most other volca-
noes. .

.Werner and Jemeson notice two kinds of lava, slag lava,
and foam lava. Hauy enumerates six species, and Karsten
nine. Many mineralogists, however, believe that some sub-
stances formerly included among the lavas, are not volcanic
products, and consequently not true lavas,

Lava frequently includes crystals and other substances
which are easily fusible, but which in appearance have not
been altered by the fire ; such are felspar and hornblende.
On this account some mmeraloglsts have doubted its volcanic
origin.

x.l'%‘he above description is intended to embrace only such
substances as are undoubted lavas.

Species 25. PUMICE.

External characters. Colours, greyish or yellowish brown,
or light smoke grey ; occurs massive ; structure fibrous ; tex-
ture extremely porous; pores round or elongated ; lustre
shining, pearly ; very brittle ; opake, or translucent on the
edges ; scratches glass'and steel fracture fibrous, or imper-
fectly conchoidal ; yields to the knife : sp. gr. 1.4, but is
sometimes so light as to swim on water.

Chemical characters. Fusible into a yellowish green glass
full of bubbles.

Composition. Silex 77.5; alumine 17.5; oxide of iron 1.
75 ;. potash and soda 3.—Klaproth.

Pumice is generally considered a volcanio product, though
‘some geologists consider it an aqueous deposite. That it is-
sometimes of volcanic origin, there cannot be a doubt, as in
some cases of submarine volcanoes, pumice has been formed,
and Hoated on shore; but_ all volcances do not seem to pro-
duce it, as it is but sparingly found at Vesuvius, and not at all
at Etpa.

How is lava distinguished from pymice *—Whatia tho origin of lava ?
~What are the colours of pumice ?—What is the origin of pumice ?
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. Pumice often contains crystals of hornblende, felspat,
quartz, mica, &c. ) .

Localities. Auvergne, in France. Iceland, Teneriffe, Li-
pari, Hungary, &c.

The pumice of commerce comes chiefly from Lipari.

Uses. It is used under the name of pumice stone, for scour-
ing brass, polishing certain metals and glass, and by cabinet
makers for smoothing wood and varnish. In the countries
where it is found, it is sometimes employed as a building
stone.

Species 26. BASALT.

Eaternal characters. Colours, greyish black, brownish
grey, or bluish black ; occurs in large amorphous masses, or
in globular, columnar, or tabular forms ; fracture splin.
tery, or coarse grained, uneven ; sometimes conchoidal ; lus-
tre feebly glimmering, or dull ; opake ; streak, ash grey ;
often porous, or vesicular; cavities sometimes of considerable
size, of a flat, oblong, or round shape ; often, ‘also, porphyri-
tic : sp. gr. from 2.8 to 3.

Chemical characters. Fusible into an opake black glass.
With borax it slowly dissolves into a greenish transparent
. glass. - ’ c
g Composition.  (From Saxony.) Silex 44.5; alumine
16.75; lime 9.5 ; magnesia 2.25; soda 2.6 ; oxide of iron
20 ; oxide of manganese 0.12; water 2.— Phillips.

Distinctive characters. 1t is of a darker colour, and wants
the greenish tinge of greenstone. And from indurated clay
and argillite, it may generally be known from.the difference
of lustre and fracture, as well as from the vescicles and em-
bedded minerals which it contains.

Basalt is often porphyritic, containing embedded crystals,
as hornblende, olivine, felspar, quartz, mica, analcime, clay,
&c. Sometimes its cavities are lined with incrustations of
lime, steatite, and zeolite.

It frequently attracts the magnet, and is subject to decom-
position, in consequence of the quantity of iron it contains.

Variety 1. COLUMNAR BASALT.

It occurs in columns of a prismatic form, having from three
to nine plane sides or faces, but more commeonly only five or
six. These columns are of all sizes, from a-few inches to
several feetin diameter, and sometimes nearly a hundred feet

‘What is the use of pumice 7—What are the colours of basalt 7—What
are the chemical characters of basalt ?
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high, occasionally straight but oftener curved. The columns
are jointed, or composed of many pieces of the same shape
and dimensions, lying one on the other.*

Locality. Giant’s Causeway, north of Ireland.,

Variety 2. GLOBULAR BASALT.

External characters. 'This variety occurs in tabular mas-
ses, from a few inches to several feet in diameter. They are
composed of concentric spheres, or layers, one without the
other, forming globes, which are filled with lesser globes, gra-
dually diminishing in size to the centre. These spheres are
cross-cracked, so as to give the mass a radiated structure.

Sometimes, says Mr. Bakewell in his geology, these spheres
appear compressed against each other, so as to flatten their
sides. At the centre they often contain a fragment of com-
pact basalt, or some other substance, as a piece of shell lime-
stone, as a nucleus.

Basalt is undoubtedly a secondary rock, but mineralogists
disagree as to the mode of its formation. Some contend that
nothing but fusion could have produced the crystalline form,
-and the vesicular structure of this rock ; while others see no
difficulty in accounting for these and other peculiarities, on
the supposition of its aqueous origin, and contend that basalt
is a deposit from water. ’

Notwithstanding the strong marks of fire which basalt seems
to bear, there are many circumstances which discountenance
its velcanic origin. It often contains substances apparently
unaltered, which are easily fusible, as hornblende, felspar,and. -
clay. It also embraces organic remains, both of animals and
vegetables, and sometimes rests on coal, or bituminous wood,
without leaving any marks of fire on these substances. An.
other strong argument against its volcanic origin is, that it fre.
quently alternates with limestone, and sandstone.

On the whole, it is most probable that some basalts have
originated: from fire, and others from water. According to
Phillips, the basalt of Germany is believed by most geologists,
to be of Neptunian or aqueoussorigin, while that of France is
universally acknowledged ta be volcanic.

Probably the most remarkable locality of this rock existing,
is that called the Giant’s Causeway, in the north of Ireland.

* See Bakewell’s Geology.

‘What is the form and appearan¢e of '.globulu.bault 7—What is sup-
posed to be the origin of basalt 7—Where is the most remarkable locality
of basalt ? :
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At this place, a vast number of basaltic columns stand side by
side, forming the walls of a gap, from the sea into the side of
the mountain. The area of this gap is about 600 feet long
by 30 wide. The columns are mostly straight, and about 40
feet high. : ‘ ’

Another very interesting locality of this mineral is at Cader
Idris, in North Wales, where a vast number of these columns
are lying in confusion on each other, as though they had been
thrown gown by some terrible convulsion. Bakewell has given
a drawing of thisscene. . .

Species 27. JADE. NEPHRITE.

External ckaracters. Colours, mountain green, passing into
dark grass.green, sometimes light sea green ; occurs massive,
and in rolled pebbles ; fracture splintery ; lustre glimmering,
and greasy, when polished ; ‘translucent, sometimes only on
the edges’; unctuous to the touch ; strongly coherent, and
very difficult to break ; scratches glass ; structure compact;
cleavage, none. )

Chemical characters. Fusible into a greenish glass.

The descriptions of this mineral by different authors, are
quite discordant. Kirwan says; jade is infusible by the strong-
est heat of a furnace. Hauy and Cleaveland say, it is easily
fusible by the blowpipe.- Aiken says, that it yields to the
knife. Phillips, that it scratches quartz, &c. -

In respect to composition, Kirwan gives, silex 47 ; magne-
sia 38 ; clay 4; lime 2; iron 9.

Saussure, silex 57.75; lime 12.75 ; alumine 1.5 ; oxide of
iron 5 ; oxide of manganese 2 ; soda 10.75; potash 8.5 ;
water 2.25. -

These characters and compositions are so widely different,
as to render it impossible that they should belong to the same
species. It is most probable, therefore, that the same name
has been applied to minerals of entirely distinct species.

The above specific description, applies to what the writer
has considered undoubted specimens of jade.

Uses. Its great tenacity, observes Jameson, enables the
artist to execute on it beautifully delicate figures without the
risk of breaking. The Turks cut it into handles for sabres
and daggers, which they prize highly. It issaid even to have
been wrought into chains.

.

‘What are the colours of jade 2—What are the peculiarities of jade ?
‘What are the uses of jade ? ' ‘
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. Species 28. ocHaBASIE.*

External characters. Colours, white, yellowish white,
greyish, or pale-red ; occurs in crystals only; form, an obtuse
rhomboid, scarcely to be distinguished from a cube, its alter.
nate angles being 94° and 86°; subject to various modifica-
tions ; cleavage parallel to the planes of the rhomboid ,
scarcely scratches glass ; translucent. or transparent ; struc.-
ture lamellar ; crystals often implanted, or set on other mine-
rals; lustre vitreous : sp. gr. 2.7. ’

*. Chemical characters. sible with slight swelling into a
white spongy mass. Acids do not act on it,

Composition. Silex 43.33 ; alumine 22.66 ; soda and pot-
ash 9.34 ; water 21 ; lime 3.34.— Vaugquelin.

Dustinctive characters. From carbonate of lime and zeolite,
it differs in resisting the action of acids ; fluor-spar, which it
also resembles, is acted on by acids, phosphoresces when
heated, and decrepitates, neither of which characters belongs
to chabasie. '

It is found chiefly in amygdaloid, basalt, and greenstone.

Localities. Obersteid, in Germany. Fassa. Island of
Sky. The finest specimens come from the three first named
places. )

U. 8. Deerfield, Mass. in greenstone, and balls of zeolite.
—Hitchcock. - . .

Species 29. LEPIDOLITE.}

. External characters. Colours, lilac red, rose red, or pearl
grey ; occurs massive, presenting an aggregate of minute,
shining, flexible scales, or hexagonal plates ; fracture fine
grained, splintery ; lustre, glistening and pearly ; yicldsto the
knife with ease ; in powder, unctuous to the touch : sp.
gr.2.8.

Chemical characters. Fusible with ease into a transparent
globule, at the same time says Aiken, tinging the flame pur.
plish red.

Composition. Silex 654 ; alumine 20.61 ; potash 9.6 ; oxide
of manganese 0.5 ; lime 16 ; water 1.86.— Vauquelin, *

Another variety yielded, says Prof. Gmelin, silex 52.254 ;
alumine 28.345; oxide of manganese 3.602 ; potash 6.903 ;-
lithion 4,792 ; fluoric acid 3.609. -

*From the Greek, signifying a particular species of stone.
+ From-the Greek, signifying a scaly stone.

What are the distinctive characters of chabasie 7—In what rocks is
chabasie found 7—What are the colours of lepidolite ?—1Is lepidolite fusi-
ble, or infusible ?
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Prof. Gmelin, before the analysis, supposed this mineral to
have been mica, crystallized in large lamin®e.—Silliman’s
Journal.

Distinctive characters. Its appearance much resembles an
aggregation of small scales of mica, but mica melts into a
greyish or black enamel, and is not unctuous to the touch. :

Lepidolite is often a very handsome mineral. Its colour, ap-
proaching to that of peach blossom, in some instances, is re-
markably soft and pleasant to the eye, while its scales are so
disposed as to give it a glittering and brilliant lustre in- what-
ever direction 1t is held. :

Wpes. It is cut into snuff-boxes, and various other orna-
iments. ’

Species 30. SPODUMENE.

External characters. Colours, greyish, or greenish white ;
occurs massive, and in crystals; structure laminated ; clea-
vage parallel to the sides, and shorter diagonal of a rhombic
prism ; lustre shining, and somewhat pearly ; translucent ;
scratches glass ; cross fracture uneven and splintery: sp.

r. 3.19. S
& Chemical characters. Exfoliates a little, and then melts into
a nearly limpid glass.

Composition. Silex 84.4 ; alumine 24.4; potash 5 ; lime
3 ; oxide of iron 2.2.— Vauquelin. .

Distinctive characters. ¥From adularia, which it most resem-
bles, it differs in the shape of its rhomboidal fragments, and
jin not emitting the peculiar moon-stone reflections. It is
harder than carbonate of lime. Zoisite is commonly of a
darker colour, and melts into a porous glass. It is harder
than ichthyophthalmite, which separates into flakes in' nitric
acid. .

Localities. Utoe, in Sweden, in a matrix of red felspar,

" quartz, and mica.. Tyrel, in a granite rock.
. U.8. Goshen, Chester, Conway, Lancaster, and Sterling,
Mass. At Goshen, it is abundant.—Robinson. - At Sterling,
it fills the place of felspar in a granite rock.—Silliman. -
: Species 81. CLEAVELANDITE.*
External characters. Colours, white, greyish white, bluish,

# In honour of Prof. Cleaveland, of Bowdoin University, Maine.

What does lepidolite most resemble 2-—What use js made of lepido-
lite 7—What are the colours of spodumene 7—How does spodumene dif.
fer from adularia 7—What are the colours of cleavelandite ?
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and reddish, or red; occurs massive and crystallized in rhom-
bic tabular crystals, of which the lateral edges are sometimes
truncated ; crystals often aggregated, 80 as to present stellular
groups ; structure laminated ; cleavage perfect in two direc.
tions ; texture of the massive, approaching fibrous, being com.
posed of slender crystals, diverging in rows from straight or
curved lines, and producing a feathery aspect ; translucent or
semi-transparent ; scratches glass : sp. gr. 2.60.

According to Phillips, some specimens afford distinct clea-
vage parallel to all the planes of a doubly oblique prism, yield-
ing to the reflective goniometer, in one direction, alternate
angles of 93° 80’, and 86° 30, in another direction, ll-%" 30,
and 60° 30, and in another of 115° 65'. '

Chemsical characters. Fusible into a white translucent

lass.
8 Composition. Silex 70.7 ; alumine 19.8 ; soda 9.0; lime
0.2 ; oxide of manganese 0.1.—Si .

Mr. Levy, (Ann. Philo.) has examined Cleavelandite with
much attention. Its primitive form he finds, as the result of
various observations, to differ from that of felspar.

The primitive of the present species is a doubly oblique prism,
while that of felspar is an oblique rhombic prism. These forms
are incompatible, notwithstanding their great analogy., The
two species very nearly resemble each other, in every re
and often occur in the same specimen. Cleavelandite, how.
ever, Mr. Levy obseryes, has a certain brilliancy which does
not belong to felspar. On re-examination of many specimens,
heretofore considered felspar, they have been found to be
Cleavelandite, either entirely, or in part. Mr. Levy, indeed,
considers the varieties of the present species, to be at least as
numerous as those of felspar. :

Localities. Mr. Turner, of Edinburgh, from whose collec-
tion Mr. Levy has made the above observations, has speci-
mens from Dauphiny, 8t. Gothard, Tyrol, Piedmont, Baveno,
Elba, Vesuvius, Saxony, Sweden, Norway, Siberia, Greealand,
United States, and South America.

U.S. Haddam, Conn. Chesterfield and Goshen, Mass.
At Chesterfield, it contains rubellite, green tourmaline, and
indicolite. , '

Species 32. sILLIMANITE.*
External characters. Colour, dark grey, inclining to clove
# In honour of Benjamin Silliman, LL. D. of Connecticut.

‘Where is Cleavelandite found ?
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brown; occurs crystallized in four-sided rhomboidal prisms,
whose alternate angles are 106° 80’ and 78° 70’ ; the inclina-
tion of the base to the axis of the prism being 113°; cleavage
parallel to the longer diagonal of the prism ; cross fracture
uneven, splintery ; structure lamellar ; lustre of the cleavage,
brilliant ; of the cross fracture, vitreous ; translucent on the
edges; angles and sides of the crystals often rounded ; hard-
ness greater than that of quartz ; sometimes scratches topaz ;
brittle, and reducible to powder : sp. gr. 3.41.

Chemical characters. Infusible, even with borax. Insolu-
ble in acids. ‘

Camposition. Alumine 54.111 ; silex 42.666 ; oxide of
iron 1.999 ; water 0.5610.—Bowen. '

Distinctive characters. It somewhat resembles zoisite, but
the infusibility and great hardness, as well as the crystalline
form, and especially the peculiar cleavage of Sillimanite, will
distinguish it from this, and perhaps every other mineral.

The analysis of this species, and the quantity of several of
its angles, has induced Prof. Mohs, to conclude thatit may be
a variety of disthene-spar (cyanite.) But we may remark,
that minerals composed of entirely different constituents, are
found to crystallize under nearly the same angles, and that
the hardness and composition of Sillimanite, indicate a distinct
species. The varieties of cyanite yield to the knife, while the
present species scratches quartz, and even topaz. Saussure
and Laugier, both found cyanite to coptain lime. Saussure
found, 2.30, of magnesia. Klaproth found the same
mineral to contain a little potash, neither of which belong to
Sillimanite. : :

Locality. Saybrook, Conn. in a vein of quartz, penetrating
gneiss. ‘

~ CLASS VI.

NATIVE METALS AND METALIFEROUS MINERALS.

This class includes the native metals, together with the ores,
or metals combined with other substances, as exygen, sulphur,
or acids. .

In some instances, the quantity of metal does not amount to
more than one third of the whole weight of the ore, with which

‘What are the colours and chemical characters of Sillimanite 7—What
are the distinctive characters of Sillimanite 7-——Where is this mineral
found 7—What substances are included in the sixth class ?
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it is arranged, the remainder being either some other metallic
substance, or clay, sulphur, or silex, &c.
T Genus 1. PLATINA. ,

This metal is found in its native state, and also combined

with the metals, iridium, palladium, and rhodium.
' Species 1. NATIVE PLATINA.

External characters. Colour, steel grey, approaching to
silver white ; occurs in grains, seldom exceeding the size of
a pea ; hardness nearly equal to that of iron ; malleable, and
may, like iron, be welded ; structure sometimes lamellar ; but
more often not obvious ; streak unchanged : sp. gr. 17.33.

Chemical characters. Infusible by the blowpipe. By the
compound blowpipe, slowly fusible. Soluble in aqua regia
only. . Not oxidated by expesure to the air.

Nothing is known of the geological situation of this metal,
it being found only, in small grains in alluvial deposits.

Localities. South America, and St. Domingo, but chiefly
in the former, where it occurs with zircon, iron ore, and native

gold. .
Native platina is not perfectly pure, but is mixed with the

metals palladium, iridium, and rhodium, together with a little

iron.

In a single instance, a mass of platina has been found
weighing 11b. 9oz. 1dr. Its diameter is about two inches, and
its shape nearly round. It was found in Choco, South Ame.
rica, and is preserved in the royal museum at Madrid.—
Phillips.

Uses. The infusibility of this metal and its insolubility in
most of the acids, renders it extremely valuable in the con-
struction of many useful instruments. In chemistry it is used
for spoons, forceps, evaporating dishes, &c. It 1s also em-
ployed in the construction of philosophical instruments, for
naval uses, for the covering of other metals to prevent their
rusting, for painting porcelain ware, &c.

Genus 2. @oLp.

Gold, like platina, is found 'only‘ in the native state, though
often alloyed with other metals.
Species 1. NATIVE GOLD. ‘

External characters. Colour, golden, or orange yellow,
passing into greyish yellow ; occurs massive, capillary, amor-

What are the states in which platina is found ?~~What are the uses of
platina 7—In what state is gold found ?
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phous, dentritic, and crystallized, in cubes, and ootohedrons
with various modifications ; fracture hackly ; lustre metallic ;
soft and malleable : sp. gr. 14.85 to 19.25.

Fig. 138. .
Fig. 138. The octohedron. '
Fig. 139. X
. dFig. 139. The same with the .edges trunca-
ed. :
Fig. 140.

Fig. 140. The rhombic dodecahedron.

These are some of the common forms under which crystal-
lized gold appears ; but in many instances the crystals are
very irregular, and their geometrical forms difficult to deter-
mine. The crystals are generally minute.

Chemical characters. It is soluble in nitro-muriatic acid,
which solution will tinge the skin of an indelible purple. Fu-
sible with the blow.pipe.

Distinctive characters. 'The malleability of native gold
will distinguish it from iron and copper pyrites, and from yel-
low mica, for each of which it is often foolishly mistaken.

Gold is found in rocks, and in alluvial soils. The rocks,
according to Kirwan, in which it most often qccurs, are
fmmte, or quartz, slate, hornstone, sandstone, and limestone.

t also occurs in veins of iron ore, antimony ore, barytes,
blende, &c.

The gold of commerce is, however, almost exclusively
found in alluvial deposits, where it occurs in small particles,
or grains called dust. .

‘What are the erylullmo forms of native gold ?—-W‘Int are the distinc.
tive characters of native gold ?
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According to Mawe, the gold mines of Brazil and Africa,
are entirely on the surface, the gold being separated from the
sand and gravel, among which it is found by the simple act of
washing.

In Brazil, alone, according to the same author, above twenty
tons weight of gold are annually procured, which forms a
large share of the circulating medium of Europe.’

In Africa, gold dust is an article of commerce, and consid-
erable quantities are exposed for sale, or to exchange for
.commodities.

The gold of Africa is often adulterated with those varieties
of pyrites, which are nearest its colour, and also with brass
filings.

This fraud might easily be detected, by throwing the dust
into nitric acid, which would dissolve the other substances,
leaving the gold untouched.

Gold is found in greater or less abundance, in almost every
part of the globe. Jameson observes, that although in com-
parison with iron, gold occurs in very small quantities, yet it
is nearly as widely distributed in nature. .

In some rare instances, considerable masses of gold have
been found. In 1730 a mass was found in Peru weighing 45
pounds. In Paraguay, several masses are said to have oc.
curred weighing from 20 fo 50 pounds. - Cleaveland mentions
a mass found on Meadow Creek, N. Carolina, which welghed
28 pounds, and Phillips mentions one which occurred in Wick-
low, Ireland, weighing 22 ounces. '

In the vnceroyalty of La Plata, in South Amenca, there are
thlrty gold mines, or workings.

- The mines of Huhgary are said to be the most valuable in
urope.

Thl; gold mines of the United States, are confined to the
state of North Carolina. According to the statement of
Prof. Olmsted (Sill. Jour. vol. l)x the gold country is spread
over a space of not less than a thousand square miles, in that
state.

Reed’s Mine, in Cabarras County, where the large mass
above mentioned was found, hes also afforded many smaller
pieces weighing from four to six hundred penny weights.

Anson Mine, is situated in the county of Anson, on the wa-

In what foreign countries is gold found ?—What has been the weight
of some masses of native gold 1—Where has gold been found in this,

coul ?
i 20*

L
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ters of Richardson’s creek. Thm locality was discovered
three years since.

Parker’s Mine, is situated on a smnll stream, near the Yad-
kin river. ‘

These three mines are regularly wrought, by making exca-
vations a few feet below the surface, and washing the earth
in a manner similar to the process used in South America for
the same purpose. The prevailing rock in the gold country is
argillite. The country is of a diluvial formation, consisting of
clay and sand, generally barren and the inhabitants poor.

t is not easy, observes Prof. Olmsted, to ascertain the pre-
cise amount of gold which these mines have afforded, as it is
sold to merchants, and others, in small quantities, by indi-
viduals.

In 1820, the mint of the United States had received to the
amount of - forty-three thousa.nd six hundred eighty-nine dollars
of this gold.

Genus 8. MERCURY.

Mercury is found native, also combined with sulphur, form-
ing a sulphuret of mercury ; with muriatic acid forming a mu-
riate of mercury ; and with silver, forming a native amalgam.

Species 1+ NATIVE MERCURY.

Exzternal characters. Colour, silver white ; occurs in small
globules ; perfectly fluid ; feels cold to-the touch ; lustre
splendent : sp. gr. 13.

Chemical characters. Becomes volatile when heated, and
flies off in white vapour. :

Composition. Mercury, nearly or quite pure.

It is found in small quantities among the ores of mercury.
In Idria, it occurs in limestone and sandstone.

Species 2. NATIVE AMALGAM.

External characters. Colour, silver white, or greyish, of-
ten tarnished externally ; occurs massive lamelliform, in
plates and in crystals ; form the octohedron, and rhombic do-
decahedron; fracture flat conchoidal ; lustre shining ; some.
times semi-fluid ; cleavage none ; whitens the surface of
polmhed copper, when rubbed on it : sp. gr. 10.5.

characters. Before the blowpipe the mercury
&ea off in white smoke, leaving a globule of pure silver.
Composition. Mercury 64 ; silver 36.—Kiaproth.

What are the states in which mercury is found I—How is native mer-
cury known ?—What is native amalgam ?
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Distinctive character. Its want of ducullty will distinguish
it from native silver.

Localities. Hungary, Siberia, and Sweden. It is found
with native mercury, and cinnabar.

Species 3. SULPHURET OF MERCURY. CINNABAR.

Egxternal characters. Colour, scarlet or carmme, passing
into cochineal red, and léad grey ; occurs massive and crys.
tallized in acute rhombonda variously modified ; translucent,
or opake ; streak scarlet red lustre adamantme, inclining to
metallic ; fracture granular or fibrous: sp. gr. 8.

It sometlmes occurs in thin plates, or tabular crystals, and
rarely in imitative shapes.:

Chemical characters. It is volatile before the blowpipe,
with the odour of sulphur.

Composition. -Mercury 84.5 ; sulphur 14.76.—Klaproth.

- Dustinctive characters. From red silver ore, sulphuret of
arsenic, red oxide of copper, and arseniate of - cobalt, it is
distinguished by entirely disappearing before the blowpipe,
without the odour of garlic, or without leavmg a metallic
globule.

Variety 1. FIBROUS CINNABAR,

. External characters. Colour, scarlet red, often with a
tinge of yellow ; eccurs massive ; structure fibrous ; lustre
shining silky ; soils the fingers ; often invests other minerals.

Slaty Cinnabar. This variety scarcely differs from the
others, except in possessing irregular smooth faces, having a
slaty appearance when broken.

Localities. Upper Carinthia, in gneiss. Transylvania, in
grey wacke. Its most important repositories are Idria, in
Carniola, and Almandin, in Spain. At Idria the mine has
been wrought several centuries, and is now many hundred feet
under the surface of the earth. A great proportion of the .
mercury of commerce is obtained from this locality. It occurs,
in beds of bituminous shale, associated with black mineral re-
sin, grey sandstone, and limestone. The product of this mine
has been chiefly sold to Spain, by a stipulation between the
German and Spanish governments.

The mines of Almandin occur in a mountain clay-slate, and
shale, and have been worked more than two thousand years.

In South America, there are several quick-silver mines, but

‘What is the coloni of native cinnabar ?—~How is native amalgam dis-

. tinguished from other minerals ?
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the quantity of metal which they produce is small, when com-
with those already mentioned. )

U. 8. Onthe borders of the lakes Huron, Michigan, St.
Clair, and Erie, and at the mouth of Vermillion river, cinna-
bar occurs in the form of adark red sand, which, according to
M. Stickney, yields about 60 per cent. of mercury. '

Mode of obtaining Mercury from the Cinnabar. The cinna-
bar being mixed with iron filings, or lime, and placed in re-
torts ; on the application of heat, the sulphur unites with the
iron filings or lime, while the mercury being thus disengaged,
is distilled over in its pure state.

Uses. A great proportion of the mercury of commerce is
employed for the extraction of silver from its ores by amal-
gamation. According to Humboldt, the quantity employed
in South America for this purpose amounts to about twenty-

" five thousand quintals annually. ’

Mercury is also used in the construction of two of the most
important among philosophical instruments, the barometer and
thermometer ; when united with tin foil, it forms the amalgam
placed over the backs of looking glasses. It is also used in
the process of gilding, and in medicine it is the basis of seve-
ral preparations of the highest value, and for which there is
no substitute.

Species 4. MURIATE OF MERCURY.

External characters. Colours, greyish white, yellowish
white, and ash grey ; occurs massive and crystallized, in four-
sided prisms, terminated by four-sided pyramids ; with rhombic
faces, also in crystalline crusts; translucent; streak white ;
crystals very small ; lustre adamantine ; fracture conchoidal ;
yields to the knife : sp. gr. 6.4. . : .

Chemical character. Volatile before the blow pipe.

Composition. Oxidé of mercury 88.48 ; muriatic acid 11.
52.—Mohs. ) '

Distinctive characters. 'The muriate of silver which it most
resembles, is soft, and leaves a globule of the metal under the
blow pipe. )

Localities. Idria, in Germany, and Almandin, in Spain, in
cavities of sandstone, or clay, with cinnabar.

Genus 4.—SILVER.

Silver is found native, also combined with sulphur, and mu-
riatic acid, forming sulphuret and muriate of silver. It like-

How is mercury extracted from cinnabar 7—W hat are the chief uses
of mercury 2—What is the composition of muriate of mercury ?
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wise exists in the metallic state, combined o.r mixed w{th seve-
ral other metals.
Species 1. NATIVE SILVER.

External characters. Colour, silver white, often tarnished
grey or reddish ; occurs dentiform capillary, ramose, massive,
reticulated, and in plates and spangles; also crystallized in
cubes and octohedrons : sp. gr. 10 to 10.5.

Chemical characters. Fusible into a globule. Soluble in |
nitric acid, forming a solution which tinges the skin indelible
black.

Composition. Silver, with a little iron, antimony, copper,
or arsenic.

Distinctive characters. Its colour and malleability, will al- °
ways distinguish it.

t is found in primitive, and secondary rocks, with the ores
of silver, copper, cobalt, &c.

Localities. Saxony, and Suabia, in gneiss and mica slate.
Bohemia, Norway, lreland. In several places in England,
and in many of the mines of South America.

U. S. Huntington, Conn. with native bismuth. Near Ports-
mouth, N. H. a single mass has been found. Near Sing Sing,
N. Y. in a small vein. )

Native silver often occurs penetrating crystals, or amor-
phous pieces of common quartz. These, when the quartz is
transparent, are sometimes cut into various shapes, and po-
lished as cabinet specimens, or curiosities, and are often very
beautiful. .

In several instances, large masses of native silver have been
found. Thus many years since, a mass occurred near Frey-
berg, in Saxony, weighing 100Ib. 1qr. Another mass was
found in the mine of Konsberg, which weighed 5601b ; and
Jameson mentions a block of the same ‘metal discovered in
the mine of Schneeberg, in Saxony, which was so large, that
Duke Albert descended into the mine and made use of it as a
dinner table. This huge mass, when smelted, produced four
hundred centners, (a centner being one hundred and ten
pounds,) of pure silver. .

Species 2. ANTIMONIAL SILVER.

Egxternal characters, Colour, silveror tin white ; occurs
massive, in grains, and in hexahedral prisms, or cylinders ;

‘What are the substances with which silve? is found combined ?—What
is native silver %—How inay native silver be distinguished 7—What is
said of large masses of native silver ? .

<
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.also in curved laminse ; lustre metallic ; yields to the knife ;

fracture conchoidal ; not malleable : sp. gr. 9 to 10.

Chemical characters. Fusible, with the emission of antimo-
nial vapour, into a globule of silver.

Composition. Silver 84 ; antimony 14.— Klaproth.

Distinctive characters. It is distinguished from native sil-
ver by its want of ductility, and the antimonial vapour, under
the blowpipe ; from arsenical iron, and arsenical cobalt, by its
want of the garlic odour, when heated, and from white cobalt
ore by not giving a blue globule with borax.

It is found in grapite and clay.slate, associated with the
other ores of silver.

Localities. Spain, Suabia, the Hartz, Allemont, in France.

It is a rare mineral.

Species 4. SULPHURET OF SILVER.

External characters. Colour, dark lead grey, often with an
irridescent tarnish ; occurs in cubes, and octohedrons ; also
recticulated, ramose, lamelliform, amorphous, and in plates;
lustre metallic ; cleavage imperfect ; fracture flat conchoidal ;
malleable ; easily sectile : sp. gr. 7.

Chemical characters. Fusible with intumescence, and odour
of sulphur, leaving a globule of silver. -

Composition. Silver 85 ; sulphur 156.— Klaproth.

Distinctive characters. From native silver, it may be known
by its less specific gravity and its sulphurous odour under the
blow pipe.

It occurs in primitive and secondary rocks, and is associa-
ted with the other ores of silver.

Localities. Fyeyberg, Bohemia, many places in Peru, and
Mexico, the Hartz, Cornwall, and other places in England,
and in Lower Austria.

U. 8. Livingston’s lead mine, Columbia county, N. Y.

The present species is found in almost every silver mine,
in greater or less quantity, and is an important ore for the ex-
traction of silver.

Variety 2. BRITTLE SULPHURET OF SILVER.

Euternal characters. »Colours, dark lead grey, or bluish
grey, passing into iron black ; occurs massive and dissemi.
nated ; also in hexahedral prisms, with truncated terminal
edges, and so short as to become lenticular ; lustre metallic,

‘What is the composition of antimonial silver ?—What is the colour of
sulphuret of silver 7—What ie the composition of sulphuret of silver 7—
Is this ore of any importance ?
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or dull structure foliated ; crystals mostly intercept each
other ; "soft and brittle ; fracture conchoidal : sp. gr. 7.

Chemical characters. Fusible with the evaporation of sul.
phur, arsenic,and antimony, into a globule of silver, surounded
by a slag. Soluble in nitric acid.

Composition. Silver 66.5; antimony 10; iron 5 ; sulphur
12; arsenic and copper 5.—.

Distinctive characters. It differs from sulphuret of silver,
in its want of malleability, and from arsemco-anumomnl silver,
by its darker colour and brittleness.

It is found in primitive rocks with the other ores of silver,
and is a rich ore.

Localities. Near Freyberg, in Saxony Bohemia, and
Hungary.

Species 5. SULPHURETTED ANTIMONIAL SILVER. RED SILVER.

External characters. Colour, red, of various shades, passinig
into lead grey, and greyish black ; powder crimson red; oc-
curs in masses and grains, also dentrmc, membranous, capll-
lary, and crystallized, in hexahedral prisms, terminated by
hexahedral pyramids, variously modified by truncation ; also
in double six-sided pyramids, with the edges replaced; lustre
metallic adamantine’; crystals often striated ; structure im-
perfectly foliated ; yields to the knife; translucent, opake :
sp. gr. 5.20 to 6.68.

Fig. 141

Fig. 141. A six-sided prism, terminated by three
sided  pyramids, the faces of which stand alter.
nately on the lateral edges of the prism.

Fig. 142.

Fig. 142. A double six:sided pyramid, with the
acute angles truncated.

-

‘What is the colour of sulphuretted antimonial silver 7—~What are the
crystalline forms of sulphuretted antimonial silver ?
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Fig. 143, '

Fig. 148. A dodecahedron, or double six-sided pyr-
amid with the summits truncated, or replaced by three
planes.

Chemical characters. Fusible with antimonial fumes, into
a globule of silver.

Composition. Silver 60; antimony 20.3 ; sulphur 14.7;
oxygen b.—Klaproth.

Distinctive characters. From sulphuret of arsenic, it dif-
fers in having a greater specific gravity, and in leaving a
globule of silver. Sulphuret of mercury is entirely dissipa-
ted by the blow pipe. The sulphuret of silver is malleable.
Specular oxide of iron, after being submitted to the blow pipe
is magnetic, and the red oxide of copper is easily reduced to
the metallic state by the blow pipe.

It is found chiefly in granite, mica-.slate, and porphyry

Localities. Saxony, Bohemia, Transylvania, Spain, Itnly,
and very abundantly in Mexico, and Peru.

1t is a valuable ore for the extraction of silver *

Species . CARBONATE OF SILVER.

External characters. Colour, grey, or blackish grey ;
curs massive and disseminated ; fracture uneven; texture
fine grained ; lustre glistening meta.lllc brittle.

Chemical characters. Fusible, and easlly reduced. Effer-
vesces in acids.

Composition. Silver 72.5 ; carbonic acid 12 ; oxide of an.
timony and a trace of copper 16.5.

o Localities. Furstenberg, Suabia, in sulphate of barytes.
It is & very rare ore.
Species 8. MURIATE OF SILVER. HORN SILVER,

External characters. Colour, pear] grey, greenish or red-
dish blue, yellowish or greenish white, and brown; occurs
' massive, mvestm% other minerals, reniform, amorphous, and
crystallized in cubes, octohedrons, and acicular prisms ; vari-
ously modified ; lustre % listening and waxy; soft, ylelds to
pressure ; mnlleable eebly translucent ;. becomes brown
extemally by expoaure sp. gr. 5.5. °

‘What are the distinctive characters of this ore 7—What is the compo-
sition of carbonate of silver ?
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Chemical characters. Fusible in the flame of a candle.
Under the blow pipe, emits muriatic acid fumes, and is redu-
ced to a globule of silver. Rubbed on moistened zine, it
leaves a film of silver.

Composition. Muriate of silver 88.7; oxide of iron 6 ;
alumine 1.75 ; sulphuric acid 0.26.— Klaproth.

Distinctive characters. The muriate of mercury which it
resembles, is entirely volatile before the blow pipe. The
present species leaves a silver globule.

It is found in primitive rocks, with the other ores of silver.

Localities. Friberg, in Saxony. Hungary, in several
mines, South America, Cornwall, England, Siberia, Spain,
and France.

It is a good ore for the extraction of silver.

Subspecies 1. ARGILLACEOUS MURIATE OF SILVER.

External characters. Colours, browhish white, greenish
white, or pale green, externally bluish or brownish ; occurs
massive, and coating other minerals ; fracture earthy ; opake ;
soft, sometimes nearly fluid.

Chemical characters. It feebly aglutinates under the blow
pipe, while minute globules of silver flow from the mass.

Composition. Silver 24.64 ; muriatic acid 8.28 ; alumine
with a trace of copper 67.08.—.

Locality. Andreasberg, in the Hartz,

Silver was probably unknown to the antediluvians, as it is
no where mentioned in the writings of Moses, who only
speaks of brass and iron, among the metals. In the timg of
Abraham, it appears to have been an article of common traf-
fic; in the form of bars and ingots.—Calmet.

According to Humboldt, the late annual product of the
South American silver mines may be estimated at ‘more than
32 millions of dollars.

According to Shaw, the quantity of gold and silver extraoted
from the American mines, from 1492 to 1803, has been equal
in value to 5,706,700,000 dollars, of which immense sum it
is estimated, that including- the booty which the Spaniards took
from the natives, about 5,445,000,000 was carried to Europe,
making a yearly average of 17 millions and a half for 311
years. ’

‘What are the chemical characters of muriate of silver 7—What is the
use of muriate of silver 7—At what period of the world did silver come
into use 7—What is said of the quantity of gold and silver which hds been
raised from the mines of South America ?

21
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The annual importation of these metals from South Amer.
ica to Europe has been constantly increasing. From 1492
to 1500, the yearly importation did not exceed 250,000 dol-
lars. From 1500 to 1545, it amounted to 3,000,000. From
1545 to 1600, it was 11,000,000. From 1600 to 1700, to
16,000,000. From 1700 to 1750, 22,000,000 and a half.
And lastly, from 1750 to 1803, the annual amount was 35,-
300,000 dollars. o

Humboldt calculates the weight of silver raised from these
mines in three centuries, to have been 316 millions of poungs.

Genus 5. COPPER.

Copper is found native, also combined with sulphur, with
oxygen, carbonic acid, arsenic acid, sulphuric acid, muriatic
acid, and with several of the metals. Its ores are very nu-
merous, and many of them highly beautiful and interesting.

Uses. Copper, next to iron, is probably the most indispen- .
sable metal, to the wants of man. Its uses are various and
generally known. Brass, a compound, in universal use, is
composed of copper and zinc. Bell metal, bronze, pinchbeck,
speculum metal, and mary other useful compounds, are al-
loys of copper, with various other metals. Its salts and oxides
are employed as paints, in colouring, and enameling, &c.

Species 1. ‘NATIVE COPPER. .

Egzternal characters. Colour, copper red, tarnished exter-
nally brownish black ; occurs dentritic, capillary, reniform,
and amorphous ; also.crystallized in cubes, and octohedrons,
variously modified by truncation ; malleable : sp. gr. 8.5.

Chemical characters. Fusible. Soluble in acids, forming
salts, which give a beautiful blue when mixed with liquid am-
monia. :

. Copper, nearly or quite pure. .

It is found in the veins of primitive and secondary rocks.

Localities. Siberia, Suabia, Saxony, Norway, and in many
of the copper mines in England.

U. 8. Monroe county, Illinois. Near Lake Superior,
North West Territory, a mass was found weighing by esti-
mation 2,2001bs —Schoolcralﬁ. Orange. county, Vir. Blue
ridge, Md. Adams county, Penn. Woodbridge, N.J. Ham- .
den hills, Conn. a mass was found weighing about 90lbs.
Also 12 miles from New Haven, another mass was found of

‘Blbs. weight.—Silliman. '

What are the substances with which copper is found combined 7—

What is the appearance of native copper 7—What is said of largée mass-
es of native copper ? . !
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Specics 2.  SULPHURET OF COPPER.

Eaternal characters. Colour, blackish lead grey, some-
times irridescent ; internally lead grey, or‘tin white ; occurs
massive, and in pseudomorphous crystals; also crystalhzed in
long tabular six-sided prisms, variously modified, and in ob-
tuse, and acute double six-sided pyramids, with the summits
often truncated ; structure perfectly lamellar ; cleavage easy,
with brilliant faces easily broken into grains ; crystals small
and grouped ; the massive sectile, passing into hard ; fra.cture
conchoidal : sp. gr. about 5.

Chemical characters. Fusible with the odour of sulphur,
into a greyish metallic globule. Soluble in hot nitric acid.

Composition. Copper 76.60 ; sulphur 22 ; iron 0.50.—

" Klaproth.

Distinctive characters. Grey copper decrepitates under the
blew pipe, and is-harder than the present species. Grey an-
timonial copper gives out the fumes of antimony. Red oxide
of copper is easily known from it, by the difference of colour.

Species 3. FERRUGINOUS SULPHURET OF COPPER. COPPER

, PYRITES.

Ezternal characters. Colours, golden, or brass yellow,
often with an external irridéscent tarnish; occurs dentritic,
stalactical, amorphous, in concretions, and crystal[xzed form,
the tetrahedron, with the sol;d angles often truncated, also the
dodecahedron, formed by raising a three-sided pyramld on
the faces of the tetrahedron ; lustre shining, and metallic ;
striucture lamellar ; cleavage parallel to the. faces of the octo-
hedron ; faces bnlhant crystals small and seldom perfect;
yields to the knife : sp. gr. 4.3.

Chemical characters. Fusible into a black globule, which

> on continuing the heat becomes magnetic. Tinges borax

green. .

Composition. Copper 40 to 35.5; iron 40 to 33 sulphur'

20 to 35.
Different specimens seldom yield the same proportlons of
these ingredients. It often contains a portion of silex.
Distinctive | characters. It resembles iron pyntes, but this
is commonly of a bronze yellow, and does not tinge borax
green. Native bismuth is laminated, and melts with great

‘What is the colour of sulphuret of copper 7—What is the composition
of sulphuret of copper I-—What is the colour of copper pyrites I—How
may t;mora be distinguished ?J-Wlut is the eomposition of copper py-
rites

t
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ease into a bright globule, that of the present species being
black. Native gold is malleable.

It is found in primitive and secondary rocks, and is one of
the most common and abundant ores of copper.

Localities. Spain, Bohemia, Slbena, Silesia, Norway, Ja-
pan, Cornwall, and many other places in England.

U. 8. Perkiomen lead mine, Penn. Also, in Chester, Dela-
ware county. On the Hudson, N. Y. in many places. Chesh-
ire, Simsbury, Farmington, and GranBy, Conn. - Woburn,
Brighton, and Cambridge, Mass.

It is a valuable ore for the extraction of copper, and from it
a great proportion of that used in commerce, is obtained.

Variety 1. PURPLE COPPER.

Exzternal characters. Colours, blue, or yellow, sometlmes )
intermediate between bronze yellow, and copper red ; irrides-
cent; occurs massive, and crystallized in the form of cubes
with curvilinear faces, and truncated angles ; also in plates
which are sometimes hexagonal ;- structure imperfectly lamel-
lar; cleavage parallel to the planes of the regular octobedron ;
loft, easily frangible ; lustre metallic ; subject to tarnish :
sp. gr. 6.

Chemical characters. Fusible into a globule which is ma.g.
netcl'c Effervesces with nitric acid.

‘omposition. Copper 58 ; iron 18 ; sulphur 19 ; oxygen
5.—Klaproth.

Distinctive characters. Its greater specific gravity, and its
variegated colours, will distinguish it from ferruginous sulphu-
ret of copper.

It is found in primitive and secondary rocks, with the other
ores of copper.

Localjties.  Arendal, Cornwall, watzerland Saxony, &c.

Species 4. GREY COPPER. .
Egternal characters. Colour, steel grey, passing into iron
black ; streak brownish ; occurs amorphous, disseminated,
and crystallized in tetrahedrons, of which Hauy has enumera-
ted twelve modifications ; lustre glistening and metallic.; brit<
tle ; la‘(g:rys!;uls small and grouped sp. gr. about 5.

Fig. 144. ’I‘he tetrahedron, with 'the edges
bevelled or replaced by two planes.

Of what useds this are 7—What is said of purple copper ?
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Fig. 145
" Fig. 145. The same, with the edges, and solid
anglea truncnted
Fig. 146. . .
Fig. 146, The pymmlda.l dodecahedron, with
curved faces.

Chemical cRaracters. Fusible, but not easily reduced to
the metallic state.
- Composition. Copper 52 ; iron 23 ; sulphur 14.— Cheneviz.

Distinctive characters. Specular oxide of i iron is magnetic ;

. arsenical iron is harder thai grey copper, and gives out ar-

senical fumes when heated.

It is found with the other ores of copper, and with those of
iron in primitive and secondary rocks.

Localities. Friberg, in Saxony. Gomor, in Hungary.
Several places in the Tyrol. Spain, Scotland, England, &c.

Species 4. TENNANTITE.

Ecxternal characters. Colour, lead grey, passing into black-
1sh grey; occurs crystallized in the form of rhombic dodeca-
‘hedrons ; also in cubes and regular octohedrons ; cleavage
imperfect ; structure foliated ; lustre metallic ; streak reddish
grey ; brittle : sp. gr. 4.87.

Chemical characters. Burns with a bluish flame, and then
emits arsenical vapours, leaving a black magnetic scoria.

Composition. Copper 45.32 ; arsenic 11.84 ; iron 9.26;
sulphur 28.74; silex 5.—Phillips

ity. Cornwall Eng. in leveral of the copper mines.
Variety 1. WHITE COPPER.

" External characters. Colours, internally nearly sxlver white,
sometimes with a tinge of yellow'; soon tarnishes ; lustre
metallic and glistening ; occurs massive and dlssemmated
yields to the knife ; fracture fine gmned uneven ; brittle :

sp. gr. 4.5.

Chemical characters. Fusible, with arsenical vapours, into

a dark slag.

What is the colour of grey copper —What are cryatalhne forms of
grey copper 2—What is Tenunmgel'l .
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Composition. Copper 40 ; the remainder bemg iron, arse-
nic and sulphur.— Vauqueluu

Localities. Comnwall, with other copper ores.

U. 8. Fairfield, Conn. in compact masses, colour metalhc :
sp. gr. 6.—Silliman.

Species 5. RED OXIDE OF COPPER. OCTOHEDRAL COPPER.
External characters. Colour, red, of various shades, as
deep cochineal red, greyish red, and pure cochineal red ; oc-
curs amorphous and crystalhzed in regulatr octohedrons and
cubes, variously modified by truncation, and bevelment ; struc-
ture lamellar, but rarely visible ; cleavage parallel to the
planes of the octohedron ; lustre metallic adamantine ; frae-
ture conchoidal, uneven ; translucent ; yields to the kmﬁa 3

bmtlne‘ powder vermillion red : 8p. gr. 4 to 5.9,

Fxg 147. The regular octobedron, the pri-

mary form.
Fig. 148. .
Fig. 148. The same, with all the solid angles
truncated, producing quadrangular planes.
Fig. 149, ,
Fig. 149. The octohedron, with its edges
///A\ and solid angles truncated, the angles produced
5 by the truncation being slightly bevelled, form-
\\-!/' ing three planes.
A //"
Fig. 150. S

Fig. 150. The rhombic dodecahedron, with
all its edges and solid angles sllghtly truncated.

ccordmg to Phxlhpa, this nnnera.l occurs under 100 secon-
dary forms.

4

‘What is the composmon of white copper 7—What are the crystalline
.forms of octohedral copper ?—How many secondary forms of this ore
are said to exist ?
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Chemical characters. Fusible, and eanly reduced to the
metallic state, Dissolves with effervescence, in nitric acid;
in muriatic acid, without effervescence.

Composition. -Copper 91 ; oxygen 9.— Klaproth.

Copper 88.5 ; oxygen 11.5.— Cheneviz.

Distinctive characters. The red colour of this species, and
its effervescence in nitric acid, will distinguish it from red

+ silver ore, which does not effervesce, and from the sulphurets
of copper, which are pot red. Cinnabar does not effervesce,
and is volatile by the blowpipe.

Oxide of copper is found in primitive, and secondary rocks,
associated with the other ores of copper.

It is found in small quantities, but its localities are nu-
merous.

‘Species 6.  BLUE CARBONATE OF COPPER.

External characters. Colour, blue, of different shades, as
azure or indigo blue ; occurs massive, stalactical, encrusting,
disseminated, and crystallized ; primitive form, the oblique
rhomboidal prism ; secondary forms an octohedral prism, with
dihedral summits, and an oblique four-sided priem, truncated
on its two opposite lateral edges, and terminated by four-sided
summits ; fracture imperfectly foliated, usually presenting
broad dwergmg,ﬁbres.

Chemical characters. Infusible without addition ; with bo-
rax, gives a green glass, and yields a metallic globule Dis.
solves with effervescence in nitric'acid.

" Composition. Oxide of copper 70 ; carbonic acid 24; wa.
ter 6.— Klaproth.

- Distinctive characters. 'The sulphate of copper, which it
may resemble, is soluble in water. Azure phosphate of iron
becomes magnetic under the blowpipe.

‘Some specimens of unplanted crystals present brilliant shi.
ning faces in every position, and being of an intense rich blue,
are peculiarly striking and beautiful. ‘ v

It is found in primitive and secondary mountains.

Localities. Chili, Bohemia, the Hartz. Most of the cop-
per mines in England. Chessy, in France. Uralian moun.
tains, &se.

U. 8. Perkiomen lead mine, Penn. Schuyler s mines, N.
J. Hartford, Conn.

Jameson remarks, that this species is not only used as an

What is the compoasition of this ore t—What is the composition of
blue carbonate of copper 7—What is'the use of blue carbenate of copper ?
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ore of copper, but also as a pxgment, called mountain blue, of
which there is a manufactory in the Tyrol.

Species 7.. GREEN CARBONATE OF COPPER. MALACHITE.

External characters. Colour, emerald, grass, or apple
green, also verdigris green ; streak and powder, lighter green ;
. occurs tuberose, globular, reniform, mammillary, and stalac-
tical ; also in ﬁbres, and curved folia, and rarely in crysta.ls
form four-sided prisms, generally very minute ; and in rhom-
bic prisms; lustre shining, or dull : sp. gr. about 4,

Chemical characters. 'Turns black, but does not melt alone ;
with borax, gives a dark greenish glass ; effervesces with
acids, and forms a blue colour with ammonia.

Composition. Copper 58 ; oxygen 12,50; carbonic acid
18; water 11.50.——Klaproth.

Distinctive characters. From the green oxide of uranium,
the green phosphate of lead, and the green muriate of copper,
it is distinguished by its effervescence with acids. The
green arseniate of copper gives out the garlie odour when
heated.

Variety 1. FIBROUS MALACHITE.

External characters. Colour, green, of various shades ;
occurs in delicate shining fibres, sometimes radiated, or fasci-
culated; lustre silky ; translucent; verysoft ; brittle.

It is found incrusting other minerals, particularly ores of
copper, in thin layers, composed of radmtmg, delicate fibres, of
a glistening, silky lustre.

According to Jameson, these fibres are regular crystals, of
which Estner determined, that some were six-sided pmms,
with bevelled edges, others three-sided truncated prisms, &c.

It occurs in small quantities with other ores of copper. '

ities. _Bilesia, Norway, Sweden, Russna, and the sev-
ergl mines in E la.nd.

U. 8. Schuy er’s mmes, N.J. Perkiomen lead mine,
Penn. Cheshire, Conn. in small, but good specimens.—
Silliman. ,

Variety 2. COMPACT MALACHITE.

Edternal characters. Colours, green, emerald green, pas-
sing into apple, verdigris, or grass green; occurs in masses,
composed of botryoidal, globular, or reniform concretions, of
a fibrous radiating structure, closely compacted together.
Sometimes the concretions are concentric la.mellnr, in one di-

What is the composition of green carbonate of copper ?
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rection, and fibrous in another; fracture conchoidal ; opake ;
lustre glistening and ‘silky ; aspect often striped.

Composition. Oxide of copper,72.2 ; carbonic acid 18.5;
water 9.3.—Phillips; '

It occurs with the blue carbonate of copper, and fibrous
malachite.

Localities.” Bohemia, England, Russia, Saxony, Norway,
and Siberia. ‘

U.S. Blue Hills, Md. Near Nicholas Gap, Penn. Near
Boundbrook, N. J. . Greenfield, Mass.

Uses. 1t is ground, and employed as a paint, and is some.-
times cut and polished for jewelry. Specimens are sometimes
found of considerable size, and are sawn into thin plates, and
polished as curiosities, for the covers of boxes, or are worked
into vases, &c. These, when polished, display the radiated
structure, and silky, changeable lustre of the mineral to great
advantage, and are often extremely beautiful.

Jameson remarks, that Patrin saw a slab of green malachite
at St. Petershurg, which was thirty-two inches long, and seven-
teen broad, and was valued at twenty thousand livres. -

. Species 8. MURIATE OF COPPER.

' External characters. Colour, emerald, verdigris, or leek
green ; also blackish green ; streak, pale green; occurs in
minute octohedrons, either with wedge-shaped terminations,
or variously truncated, or both ; also in lamellar masses, and
in concretions composed of acicular crystals resembling mala-
chite ; structure lamellar ; brittle.; lustre shining ; translu.
cent 3 crystals often transparent : sp. grs 3.52 to 4.4.

Chemical characters. Communicates bright blue and green
colours to the flame of a candle ; before the blowpipe gives
the muriatic odour, and melts into a globule of copper. Solu-
ble in nitric acid, without effervescence.

Distinctive characters. From arseniate of copper, it differs
in emitting -the muriatie, instead of the garlic odour. From
malachite it is known by the same properties, as well as by
the peculiar colour it gives to the flame. )

Localities. Remolinos, in Chili, with, carbonate of copper.
Peru, with the ores of silver. Vesuvius, in lava.

U. 8. Woburn, Brighton, and Medford, Mass.’

What are the uses of compact malachite 7—What is the colour of
muriate of copper 7—What are the chemical characters of muriate of
capper ?, .- '

-
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Species 9. SULPHATE OF COPPER. -BLUE VITRIOL.

Exzternal characters. Colour, deep rich blue, and sky blue 3
artificial crystals, four, six, or eight-sided prisms, often termi-
nated by dihedral summits ; native crystals very rare ; more
commonly occurs stalactical, and pulverulent ; taste styptic,
and nauseous ; when rubbed on moistened, polished iron,
leaves a coat of copper.

Bulphate of copper, or blue vitriol, is sometimes found in
solution, in the water proceeding from mines of the sulphuret
of copper, and from the decomposmon of whlch it is pro-
duced.

Localities. ~ Anglesea in England, chklow in Ireland,
Fahlun in Sweden, near Goslar in Hungary.

At the copper mine of Anglesea, considerable quantities of
the metal are obtained by throwing into the water which comes
from the mine, waste iron, on whlch the metallic copper is
precipitated.

"The blue vitriol of commerce is obtained partly by crystal-
lizing such natural solutions, and partly by hxmatmg inferior
ores of copper.

Uses. Its principal use is in dyeing. Itig also employed
in medicine.

Species 10. PHOSPHATE OF COPPER:

External characters. Colours, emerald, verdigris, or black-
ish green, often darker on the surface ; occurs crystallized in
rhombic prisms with curvilinear faces, and in octohedrons;
often elongated, and terminating in truncated pyramids ; crys-
tals very small, and fasciculated or grouped ; also it occyrs in
mammillary, or reniform concretions composed of radiating,
or diverging delicate fibres, and in thin plates, opake ; crys-
tals often translucent; lustre resinous, or sllky ; structure fo-
liated ; cleaves in two directions : sp, gr. 4 .

Chemical ‘chgracters.  Fusible into a ‘brownish globule,
which extends itself on the charcoal, and by the addition of a
little tallow, is reduced to a small globule of copper Dissolves
without effervescence in nitric acid.

Composition. Oxide of copper 68 18 ; phosphonc acid
30.96.— Klaproth.

Distinctive characters. Its solublhty wnthout effervescence,
will distinguish it from malachite, and the effects of the blow-
pipe will distinguish it from arsemate of copper, chrysocolla,

and muriate of copper. .

Is the sulphate of copper ever a natural product ?—~What is the com.
position of phosphate of copper ?
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Localities. Hungary, at several places. Comwall, in
England ; and near Cologne, in Italy. .
‘ Species 14. ARSENIATE OF COPPER.
Variety 1. OCTOHEDRAL ARSENIATE OF COPPER.

External characters. Colours, sky blue, bluish white,
greenish white, or verdigris- green ; streak pale; occurs in
obtuse pyramidal .octohedrons, composed of two four-sided:

ids joined base to base ; crystals small; cleavage par-
allel to all the planes of an obtuse octohedron ; lustre vitre-
ous ; translucent, semi-transparent ; brittle ; not so hard as
fluor : ‘sp. gr. 2.88.
Fig. 151

\. Fig. 151. An obtuse octohedron, or two four-
"\ sided pyramids set on a short common base ; a form
under which this mineral commonly occurs. The
crystals are often flattened, so as to become nearly
lenticular,

Chemical characters. Fusible into a black scoria ; with bo-
rax, yields a metallic bead of copper. Gives the garlic odour
when heated.

Composition. Oxide of copper 49 ; arsenic acid 14 ; water
35.—Cheneviz. :

Distinctive characters. It differs from malachite, in not effer.
vescing with acids, and in giving the odour of garlic. Green
oxide of uranium, is not reduced by the blowpipé. Muriate
of copper exhales the muriatic vapour. .

Locality. Cornwall, in England, with many other varieties
of copper ore.

Variety 2. RHOMBOIDAL ARSENIATE OF COPPER

External characters. Colours, pure green, emerald green,

“green, rarely bluish green, or greenish white ; occurs
in six-sided tabular crystals, of which the lateral planes are-
trapeziums ; cleavage parallel to all the planes of the rhom.-
boid ; structure foliated, with . brilliant faces parallel to the
broader planes ; transparent, translucent; crystals sometimes
arranged in rose-like forms, and sometimes form foliated, or
tabular masses, which are divisible like those of mica ; yields
to the knife, or nail : sp. gr. 2.54. : .

‘Whatis the composition of arseniate of copper ?
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Chemical characters. Fusible into a globule ; with berax,
yields a bead of copper. o .

Composition. Oxide of copper 58 ; arsenic acid 21 ; water
21.—Cheneviz.

Distinctive characters. These are similar to those of the
variety abové, while it may be distinguished from that variety,
by the forms of its crystals and foliated structure.

Localities. Cornwall, in several of.the copper mines.

Variety 3. OBLIQUE PRISMATIC ARSENIATE OF COPPER.

External characters. Colour, bluish black, or deep black ;
occurs in curved lamellar concretions, and more rarely in mi-
nute oblique rhombic prisms ; crystals fasciculated, or radia-
ting, and often of a beautiful blue, by transmitted light; when
massive, nearly black ; translucent, or transparent ;. yields to
the knife : 'sp. gr. 4.2. .

. Chemical characters. Before the blowpipe, flows like water,
and in cooling, crystallizes in plates of a brown colour.

Composition. Oxide of copper 54 ; arsenic acid 30 ; water
16.—Chenevix. - ’

Distinctive characters. Its peculiar chemical characters,
and its crystallization on cooling, will distinguish it from sub-
stances it most resembles.

Locality. Cornwall,with the other varieties of this species.

Variety 4. RIGHT PRISMATIC ARSENIATE OF COPPER.

External characters. Colours, various shades of olive green,
passing into yellowish, brownish, or blackish greenj occurs
In prismati¢ crystals; cleavage parallel to the planes of a
right rhombic prism; crystals often capillary ; translucent ;
opake ; shapes of the massive, globular, and reniform; sur-
face drusy; brittle: sp. gr. 2.28. o

Chemical characters. TFusible with a kind of deflagration,
and by continuing the heat, is reduced ; the globule of copper
being covered with a couting of the red oxide. Soluble in
nitric acid. i : :

Composition. Oxide of copper 50 ; arsenic acid29 ; water
21.—Cheneviz.

Distinctive characters. The difference between the chemical
characters of this variety, and that above, will distinguish them
from each other.

Localities. Cornwall, and Cumberland, Eng.

Specizs 15. MARTIAL ARSENIATE OF COPPER.
" External characlers. Colours, leek green, olive green,

What varieties of arseniate of copper are described ?
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passing into white ; alse, pale biue, and yellowish green;
streak, white ; occurs in reniform masses, composed of minute
crystals, and in crystals, the forms of which are right rhombic
prysms, terminated by four.sided pyramids ; lustre vitreous ;
barder than calcareous spar; translucent, or transparent;
fracture uneven ; brittle : sp..gr. 3.16.

Chemical characters. Emits an arsenical odour, and melts
into a brownish scoria, which acts on the magnet.

Composition. Oxide of copper 22.5 ; oxide of iron 27.5;
arsenic acid 33.5 ; water 12 ; silex 8.—Cheneviz.

The .great copper mine of Fahlun, in Sweden, has been
worketl to the depth of 1200 feet, and one of the Cornwall
copper mines, is 1800 feet deep. In both of these mines, the
heat is so great that the miners carry on their labour with lit-
tle or no clothing, in the coldest season. In the Fahlun mine,
according to Dr. Clarke, the heat to a stranger is absolutely
intolerable. This high temperature, is in part owing to the
fires which are kindled to softep the rock, or break it in pie-
ces, so as to lessen the labour of the miners, and in part to
the great depth of the mines, the heat increasing, it is said, in
proportion to the descent into the bowels of the earth.

Genus 6. LEAD.

"The colour of pure lead, is bluish grey, approaching to white,
but it soon tarnishes on exposure to the ajr. Its specific gra-
vity is 11. 'The ores of this metal are numerous, but with the
exception of the sulphuret of lead, they are of no considerable
importance to the arts.

Lead is found native, also combined with several of the
other metals ; with sulphur, with several of the acids, with
oxygen, with several of the acidified metals, and with carbonic
acid. '

Uses. 'The uses to which this metal is applied are nume-
rous and important. In its metallic state, it is employed in the
construction of aqueducts ; for covering the roofs of houses ;
for the linings of boilers, for certain uses; in the composition
of pewter, &c. Its oxides and salts, are employed as paints ;
in the composition of glass ;in medicine, and in several of the
more common arts. '

This metal is inert on the living system, but its salts and
oxides operate as slow, but certain poisons.

What is the composition of ‘martial arseniate of copper ?—What is
said of the copper mines of Sweden and England ?—What are the uses
of metallic lead 2—1Is this metal & poison in its metallic state >—In what

«combination does it becorde poison;;s ?
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Species 1.  SULPHURET OF LEAD. GALENA.

External characters. Colours, bluish grey, lead grey, ex-.
ternally blackish grey, and sometimes irised ; occurs crystal.
lized, amorphous, and reticulated ; form the cube, and regular
octohedron, with many of their varieties ; structure lamellated ;
cleavage parallel to the planes of the cube, which is its primi-
tive form ; lustre of the cleaved surfaces, very brilliant ; soft ;
brittle ; opake ; when massive, the structure is granular, and

the fracture uneven, flat conchoidal : sp. gr. 7.5.
Fig. 152.

Flg 152. The regular octohedron, a form next
to the cube, under which the present species most
commonly appears.

Fig. 153.

Fig. 153. The octohedron, with its edges
bevelled, or replaced by two planes.

Fig 154.

Fig. 154. The octohedron, with its solid an-
gles deeply truncated, and the edges replaced.

Chemical characters. First decrepitates, and then melts
with the odour of sulphur, into a globule of lead.

Composition. (A mean of 4 specimens.) Lead 67.5; sul-
phur 17 ; lime and silex 15.5.— Vaugquelin.

Distinctive characters. . Between the sulphuret of lead, and
the sulphuret of zinc, there are these distinctions. The lead
is reduced to a metallic globule, by the blowpipe, and isfixed ;
while the zinc being reduced, is soon evaporated. Molybdena
is infusible, as is the case with graphite.

Variety 1. GRANULAR GALENA.

External characters. Colour, the same as in the species ;
occurs massive, composed of small crystalline grains, irregu-
larly disposed ; fracture granular ; lustre shining ; resembles
steel ; less apt to tarnish, thanthe other varieties.

" What is the colour of galena —What are the distinctive characters of
galena 7. '
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In other respects, it does not differ from the species.
Variety 2. COMPACT GALENA. -

External characters. Colour, light lead grey; occurs in
nodules, or small masses ; fracture conchoidal ; structure fine
grained ; texture close, and compact lustre moderate ; oftén
contains silver.

Variety 3. SPECULAR GALENA.

Eaternal characters. Colour, lead grey ; occurs in ex-
tremely thin coatings, on quartz, and other substances ; lustre
splendid, with an appearance of polish.

This variety, from its high lustre, is called by the miners,
slickensides, or looking-glass lead ore.

This variety is found chiefly in the Derbyshu-e lead mines,
and Mr. Phillips states the curious circumstance, that when
two vein-stones meet, the surface of each being coated with
this variety, there is a loud report, or explosion, produced on
separatmg them, the fragments at the same time being pro-
jected in various directions.

Variety 4, ANTIMONIAL SULPHURET OF LEAD.

Exaternal characters. Colour, steel grey, passing into dark
lead grey, or iron black ; occurs amorphaus and crystallized,
in the form of rectangular prisms, variously modified ; or in
elongated cubes; crystals grouped; structure lamellar, af-
fording brilliant faces parallel to the planes of a four-sided
prism; brittle ; lustre strongly metallic; crystals striated on
eertain faces; soft, yields to the nail: sp. gr. 5.7.

Chemical characterx Fusible, with the escape of white an«
timonial fumes, into a metallic globule, which contains a bead
of copper .at the centre.

Composition. Lead 42. 62 ; antimony 24.23 ; sulphur 17;

copper 12.8; iron 1.2. — Hachet.

Distinctive characters. 'The antimonial fumes, which it
emits, and the globule of copper surrounded by a crust of lead
which the blowpipe produces, will distinguish this variety.

Sulphuret of lead is found in primitive and secondary moun-
tains, but most frequently in the latter, and particularly in
limestone. In granite and limestone, it sometimes constitutes
extensive beds, but more often occurs in veins of various di-
mensions and extent. It is commonly associated with the
ores of zinc, copper, and iron, and often with those of silver,

" a portion of which, it generally contains.

What are the varieties of galena 2—Wnhat is the composition of gale-
na 7—What are the ores with which galena is associated

]
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Localities. England is a great repository of this ore.
According to Phillips, the lead mines of Great Britain, pro-
duce annually from 45 to 48,000 tans of smelted lead. This
is extracted almost entirely from the sulphuret, the largest
proportion of which, is raised from the mines of ,England.

France also contains its mines of this metal,as well as Sax-
ony, Bohemia, and Spain.

U. S. Perkiomen creek, 28 miles from Philadelphia, Penn.
The shaft of this mine is 170 feet deep. Livingston’s Manor,
Columbia county. Ancram. Shawangunk mountain, and
Ulster county, N. Y. One ton from Livingston’s mine, is
said to have yielded 118 ounces of silver. Huntington, South-
ington, Middletown, and Bethlehem, Conn. None of these
are wrought. Thetford, and Sunderland, Vt. Southampton,
and Leverett, Mass. The mine at Southampton has a hori-
zontal entrance through the solid granite of nearly 1000 feet,
andis expected ultimately to yield the best ore, in large quan-
tities. Counties of Washington, St. Genivieve, Jefferson,
and Madison, Missouri. The number of mines in these
counties, according to Schoolcraft, are 45. The ore on an
average, yields from 60 to 70 per cent. of metal, and is foung
inan alluvial deposit. The whole annual product of them, is
about 3,000,000 of pounds. This ore is also found in Illi-
nois, Ohio, Indiana, Tennessee, Maryland, Virginia, and in
various places in the North-Western Territory.—See Cleave-

‘land’s Mineralogy, and Robinson’s Localities.

Species 4. CARBONATE OF LEAD.

External characters. Colours, white, yellowish white, grey-
ish white, and light brown ; occurs in tabular crystals, in six-
sided prisms, in cuneiform octohedrons, in four.sided prisms,
and in double six.sided pyramids, each form being subject to
various modifications, by truncation} also massive, compact,
in spangles, and pulverulent ; fracture uneven ; transparent,
or translucent; lustre adamantine, passing into resinous ;
brittle ; sectile ; refraction double : sp. gr. 6 to 7.23.

Fig. 155. )

Fig. 155. A six.sided prism, terminated by
six-sided pyramids.

‘Where are the principal lead mines of this country 2—What are the
colours of carbonate of lead ? .
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Fig. 18 .
Fig. 156. The same figure modified by trun-

cation.

Fig. 157.

Fig. 157. A four.sided prism, with curved faces,
‘terminated by four-sided pyramids, another com.-
mon form.

Chemical characters. Decrepitates, becomes yellow, then
red, and is immediately reduced to a globule of lead. Effer.
wvesces with muriatic acid. )

Composition. Oxide of lead 82 ; carbonic acid 16 ; water
2.—Klaproth.

Distinctive characters. Its high specific gravity, will-dis.
tinguish it from carbonate of lime, and its effervescence from
the sulphates of barytes and strontian. Its reduction to the
metallic state, will indeed distinguish it from every mineral
which it resembles.

Crystals of the carbonate of lead, are generally grouped, or
aggregated, or intersect each other in such a manner, as to
malke it difficult to determine their forms, T

They are subject to decomposition, and in consequence,

become grey and opake. .
fu‘When recently exposed, some specimens are very beauti-
Carbonate of lead, is found in primitive and secondary
countries. Itaccompanies galena, and the other ores of lead ;
also several of the ores of iron, zinc, and copper. ‘
Jameson remarks, that next to galena, this is the most com.
mon ore of lead, but that it never occurs so abundantly, as to
make it worth working by itself.
Localities. Bohemia, Saxony, Siberia, Chili, Switzerland,
and in many of the lead mines of England, and Scotland.
U. 8. Mine &' Burton, Missouri, incrusting galena. Wythe
county, Vir. Perkiomen lead mine, Penn. in double six.
sided pyramids with truncated summits ; in six-sided prisms,

‘What are the crystalline forms of carbonate of lead 7—What is the
eomposition of carbonate of lead —What are the chemical charac.ers

of carbonate of lead ? .
22*
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and in oblique four-sided pmms.—Walwﬂﬂ Also near
Lancaster, Penn.
Species 5.  SULPHATE OF LEAD,

External characters. Colours, whlte, greymh white, grey,
red, brown, and green; occurs mmve. and in smal s
crystals, in the form of rhombic prisms with dihedral sum-
mits, the prisms often being so short as to give them an octo-
hedral form ; translucent; transparent in thin laminw, lustre
splendent, and resinous ; streak white ; easily scraped by the
knife ; brittle : sp. gr. 6.29.

Chemical characters. Fusible, and easily reduced to tbe
metallic state. Insoluble in nitric acid.

Composition. Oxide of lead 72.47 ; sulphuric acid 26.9;
the residue being water, iron, manganese, and silex.—Sitro-
meyer.

Distinctive characters. Carbonate of lead, which it resem-
bles, effervesces, with acids, and molybdate of lead, which it
also resembles, is not easily reduced to its metallic state, by
the blowpipe.

It is found with sulphuret of lead from the decomposition of
which it may have been produced.

Localities. Zellerfield, in the Hartz, with the ores of cop-
per, iron, and lead. Andalusia, in Spain. Cornwall, Angle-
sea, and Scotland.

U. 8. Perkiomen lead mine, Penn. in octohedrons.— Weth-
erill. Huntington, Conn. Southampton, Mass. in plates or
tables, on sulphuret of lead.—Meade.

.Species 6. MURIO-CARBONATE OF LEAD.

Euternal characters. Colour, white, with tints of yellow,
green, and grey ; streak white; occurs in four-sided prisms,
often so short as tobecome cubes also in rectangular prisms,
terminated by four-sided pyramlds both kinds variously mo-
dified by truncation ; lustre adamantine ; structure lamellar ;
cleavage parallel to all the planes’of a four.sided prism ; cross
fracture conchoidal ; transparent, or translucent ; rather sec-
tile ; brittle : sp. gr. 6.

Chemical characters. Fusible, into an orange coloured glo-
bule, and on continuing the heat, the acid avaporates, and a
niinute globule of lead remains.

- Composition. Oxide of lead 85.5 ; muriatic acid 8.5; car-
bonic acid 8.6— Klaproth.

‘What are the colours of sulphute of lead 2—What ie the composition
of sulphate of lead ?—What is the composition of murio.carbonate of lead?
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Distinclive characiers. - Its peculiar behaviour under the
blowpipe, will distinguish it from carbonate of lead.

Localities. Hausgbaden, in Germany, and Matlock, in Der.
byshire. _

U. 8. Southampton lead mine, Mass. in groups of light_
green, nearly transparent, cubic crystals, with four-sided sum.
mits.— Meade. .

Species T, PHOSPHATE OF LEAD.

External characters. Colours, green, brown, grass green,
olive, pistachio, and blackish green ; sulphur yellow, greenish
yellow, wax yellow ; anrora red, hyacinth red ; hair brown,
clove brown ; pearl gréy, and ash grey ; occurs amorphous,
in crusts, in concretions, and in crystals; form, the six.sided
prism, often truncated on the lateral or terminal edges ; also
the dodecahedron, or double six-sided pyramid ; fracture small
grained, or uneven, passing into splintery ; lustre glistening,
resinous, or adamantine ; crystals sometimes acicular, and
often grouped ; translucent ; yields easily to the knife ; brit-
tle: sp. gr. 6to 7. :

Chemical characters. Before the blowpipe on charcoal, it
usually decrepitates, then melts, and on cooling forms a poly-
hedral globule, the faces of which present concentric polygons ;
if this globule be pulverized, and mixed with borax, it melts
into a milk-white enamel, which, on continuing, the bead be-
comes transparent, the lower part being studded with globules
of metallic lead.— Aiken. '

Composition. Oxide oflead, 77.10 ; phosphoric acid, 19.0;
. muriatic, 1.54; oxide of iron, 0.10.— Klaproth.

Distinctive characters. It differs from carbonate of lead,
and carbonate of copper, in not effervescing with acids, Its

eculiar behaviour under the blowpipe, will distinguish it from
most, if not all other substances. .

It is found in primitive and secondary rocks

Localities. Saxony, Bohemia, Siberia, Cornwall, in several
lead imines. Lead I-?;ll, in Scotland, Ireland.

U. S. Perkiomen lead mine, Penn. Southampton, Mass.

Variety 1. ARSENIATED PHOSPHATE OF LEAD.

External characters. Colours, yellow, and greenish yéllow,
of various shades ; occurs crystallized, in the form of the spe-
cies ; also reniform and mamillated ; fracture conchoidal ;
lustre resinous.

‘What are the colours of phosphate of lead 7—~What are the chemical
characters of phosphate of lead ?



256 INTRODUCTION TO

Chemical characters. Exhales the arsenical vapour, and
yields a globule of lead. .
Composition. Oxide of lead 76 ; phosphoric acid 13 ; arse-
nic acid 7 ; muriatic acid 1.75 ; water 5.— Klaproth.
Localities. Saxony, and Rosiers in France.
Variety 2. BLUE LEAD.

External characters. Colour, between lead grey, and indi.
go blue ; occurs massive, and in six-sided prisms, often some-
what bulging, or with convex faces ; fracture conchoidal, or
fine grained ; uneven; lustre glimmering metallic ; frag-
ments indeterminate ; soft, easily frangible ; opake : sp.

r. 5.46. [
g Chemical characters. Fusible, with the emission of sulphu.
reous vapours, a part of the globule being reduced, while the
other part, on cooling, crystallizes in dodecahedrons.

Prof. Silliman supposesthis to be a mixture of the sulphuret,
and the phosphate of lead, in which opinion he is followed by
Prof. Mohs.

Localities. Huelgoet, in France, and in Saxony.

Species 7. ARSENIATE OF LEAD.

Euternal characters. Colours, grass green, wine yellow,
hair brown, and yellowish white ; occurs in small slender six-
sided crystals, either perfect or with truncated edges, and in
minute crystals, gathered into bundles, and so arranged as to
assume the general appearance of six.sided prisms ; translu.
cent, rarely transparent ; when transparent scratches glass;
lustre resinous ; brittle ; also occurs in mammillary copcre-
tions, and in filaments, with a silken lustre : sp. gr. 5to 6.4.

Chemical characters. Gives out arsenical vapours, and is
reduced to metallic lead. It does not effervesce with acids.

Composition. Oxide of lead 69.76 ; arsenic acid 26.4 ;
muriatic acid 1.58.—Gregor.

Localities. Cornwall, and Devonshire, in. several of the
lead mines. St. Prix, in the department of Saone, in France,
Variely 1. RENIFORM ARSENIATE OF LEAD,

External characters. Colours, brownish red, passing into a
straw yellow ; occurs in reniform masses ; fracture conchoi-
dal ; l;;stre glistening, resinous ; opake ; soft, brittle : sp.
gr. 8.9.

Chemical characters. Fusible, with arsenical vapour, into

What are the varieties of phosphate of lead —What are the colours
of arseniate of lead ?
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;;l)‘llack globule, out of which ooze little globilles of metallic

Composition. Lead 25; oxide of iron 14 ; silver 1.15;
arsenic acid 25; silex 7; alumine 2 ; water 10.—Bindheim.

Distinctive characters. Arseniate of lead differs from the
carbonate, the molybdate, and the phosphate of lead, by the
emission of the garlic odour, when heated ; also the carbonate
effervesces, the molybdate is with difficulty reduced, and the
phosphate erystallizes in polyhedrons on cooling.

Locality. Nertschinsk, in Siberia.

Species 8. MOLYBDATE OF LEAD.

External characters. Colours, wax, or honey yellow, pas-
sing into lemon, or orange yellow, and brownish yellow ; oc-
curs in crystals, and rarely massive ; form, the octohedron,
variously modified ; sometimes it is truncated on all its angles,
or on the solid angles of the summits only : sometimes it is
found in four-sided tables, or nearly in the form of a cube, or
parallelopiped, or eight-sided table, either truncated or bevel-
led ; sometimes these tables so intersect each other, asto give
the mass a cellular structure ; fracture imperfectly conchoi-
dal ; soft; brlttle ; yields to the knife ; lustre waxy: sp.

T. 5 9.
& Fig. 158,
Fig. 168. The octohedron, truncated on all
@ its solid angles,
Fig. 159."

Fig. 159- An eight.sided table, produced
by the deep truncation of all the angles of
an octohedron, forming the table ; and the
truncation of the commeon base, producmg
the eight sides.

Fig. 160.

. 160. Another secondary form, in which
the solid angles are truncated, with the truncation
of the edges of the common base, in form of a
@ scalene triangle.

Chemical characters. Fusible into a dark grey mass, which -

‘What are the distinctive characters of arseniate of lead ?——What are
the colours of molybdate of lead 7—What are the crystalline forme of
molybdate of lead ? )
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by the utmost effort of the blewpipe, yields globules of lead.
Soluble, without effervescence, in hot nitric acid.

Composition. Oxide of lead 64.42 ; molybdic acid 34.25.
- ~=Klaproth.

Distinctive characters. It differs from the carbonate and
sulphate of lead, in the difficulty of its reduction. The arse-
niate of lead, emits the garlic odour ; the phosphate is not
reduced without a flux, and the muriate of lead emits the smell
of muriatic acid. Its sp. gr. will distinguish it from the earthy,
minerals.

Localities. Bleyberg, in Carinthia, Zimapan, in Mexico.
Annaherg in Austria, and in the Tyrol.

U. 8. Perkiomen lead mine, Penn. where it occurs in
quadrangular tables, variously modified.—Conrad. South-
ampton lead mine, Mass, in small tabular crystals, of a dark
wax yellow.—Meade.

Species 9. CHROMATE OF LEAD.

External characters. Colours, orange, or aurora red, or
hyacinth red, always rich and beautiful ; occurs crystallized,
and rarely massive ; form, the rectangular four.sided prism,
variously modified ; also the compressed eight-sided prism,
with two, three, or four-sided terminations ; crystals often
broad and flat ; sometimes striated, and generally incomplete,
their geometrical characters being difficult to determine ; Jus-
tre resinous ; translucent ; yields to the knife ; brittle ; sp.

. 6.

Chemical characters. Fusible, with crackling, into a grey-
ish slag ; tinges borax green.

Composition. Oxide of lead 63. 96 chromic acld 36.40.—
Klaproth.

Distinctive characters. It differs from the sulphuret of ar-.
senic, from red antimonial silver, and from cinnabar, in this
respect, that all these are more or less volatile under the blow-
pipe, while the present species is fixed.

Localities. Beresof, in Siberia, in a gold mine, Cocaes, in
Brazil, and Zimapan, in Mexico.

The native chromate of lead, is a rare, and scarce mmeral
The artificial chromate is of a beautiful bright yellow, and is
employed with oil, in the finer kinds of painting.

The chromic acid, used in the manufacture of this article,.

How is molybdate of lead distingunished from other minerals ?—What
is the colour of chromate of lead 7—What are the distinctive characters
of chromate of lead ?—What is the use of artificial chromate of lead ?
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-i.s extracted, by a chemical process, from the chromate of
iron.

This paint is manufactured at Philadelphia, the chromic
acid being obtained from the chromate of iron, which is found
near Baltimore. :

GENUS 7. BISMUTH.

Colour, when pure, reddish white ; lustre brilliant ; texture
foliated ; softer than copper ; breaks when struck smartly with
a hammer ; melts at 476, Fah. ; and if the heat be increased,
evaporates in the form of yellow oxide : may be distilled in a
close vessel : sp. gr. 9.82.

Uses. It enters into the composition of printing type. Its
oxides are employed as paints, and in medicine.

The ores of bismuth are few, and rarely found.

Species 1. NATIVE BISMUTH.

Euternal characters. Colour, silver.white, with a tinge of
copper red ; occurs amorphous; plumose, and reticulated ;
also crystallized in the form of octohedrons and cubes ; struc.-
ture lamellar, with joints parallel to the planes of an octohe-
dron ; soft ; lustre brilliant ; subject to tarnish : sp. gr. 9.

Chemical characters. Easily fusible, and by continuing the
heat, evaporates in the form of a yellow oxide. Soluble in
mitric acid, but is precipitated on dilution with water.

Distinctive characters. Native bismuth differs from the sul..

phtiret of bismuth, in not giving out the sulphureous odour
when heated ; the sulphuret is also of a pale lead grey colour,
instead of reddish white ; its want of malleability, and easy
fusion will distinguish it from native silver, and native coppeg,
and its colour will distinguish it from native antimony.

It is found in primitive rocks, and particularly in quartz,
gneiss, and mica slate, where it is generally associated. with
cobalt, arsenic, and silver. '

Localities. Saxony, Bohemia, Suabia, Norwgy, and Eng.
land, each contain localities of this metal.

U. S. Huntington, Conn. in broad plates, disseminated in
a vein of quartz.—Silliman. Also Trumbull, Conn. in tabu-
lar masses, with the sulphurets of iron and lead.—Phdllips. .

Species 2. SULPHURET OF BISMUTH.
External characters.  Colour, between lead grey, and

‘What is the colour of bismuth ’!—What.are the uses of bismuth 7—
‘What are the distinctive characters of native bismuth ?
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tin white ;- occurs amorphous, lamelliform, and acicular ;
structure foliated, or fibrous ; cleavage of the foliated, parallel
to the sides and shorter diagonal of a rhombic prism ; some-
times occurs in fibrous radiating masses ; lustre shining, me-
tallic ; soft; brittle : streak unchanged : sp. gr. 6.

Chemical characters. Fusible by the flame of a candle;
under the blowpipe, gives the flame and odour of sulphur, and
is chiefly volatilized, the residue being with difficulty reduced
to its metallic state. .

Composiion. Bismuth 60 ; sulphur 40,.—Sage.

Distinctive characters. It differs from native bismuth, in
colour, and in giving the fumes of sulphur, under the blowpipe.
Sulphuret of lead is easily reduced to a metallic globule ; sul.
phuret of antimony disappears entirely before the blowpipe.

Localities. These are much the same with those of native
bismuth, with which it is commonly found.

Species 3. OXIDE OF BISMUTH,

External characters. Colour, greenish, or yellowish grey ;
occurs massive and pulverulent ; fracture earthy ; structure
imperfectly lamellar ; opake ; soft; dull; and brittle : sp. gr.
about 4.37. ‘

Chemical characters. Easily reduced, on charcoal, to the
metallic state. Soluble in nitric acid.

Composition. Oxide of bismuth 86.3 ; oxide of iron 5.2 ;
carbonic acid 4.1 ; water 3.4.—Lampidius.

Genus 2. NICKEL.

Pure nickel is of a brilliant white colour, resembling silver.
It is malleable, both hot and cold. It is not so bard as wrought
iron, and like it, is magnetic. It fuses at 160° of Wedgewood.
In nitric acid, it gives a greenish solution ; tarnishes by heat,
and runs through nearly the same changes that heated steel
does : sp. gr. 9.

Nickel is not an abundant metal. Its ores are few in num.
ber, and rarely found.

Species 1. NATIVE NICKEL.

Euternal characters. Colour, when fresh broken, pale yel-
low, with a tinge of grey; occurs in slightly flexible needles,
or filaments, or in tables placed on each other ; not magnetic.

Chemical characters. Partially melts, and becomes magne-
tic and malleable.

What are the chemical characters of sulphuret of bismuth 7—What is
the colour of pure nickel ?—Is nickel a malleable, or a brittle metal 7—
Is this an abundant metal ?7—1Is nickel magnetic, or not ?
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Composition. Nickel, with & small portion of arsenic, und
. cobalt, which seems to destroy its magnetism.

Localities. Hartz, Saxony, Bohemia, near Salzburg, and
Cornwall.

It is also found in nearly every meteoric stone which has
been analyzed.

Species 2.  ARSENICAL NICKEL.

External characters. Colours, copper red, or yellomsh red ;
acquires a dark tarnish by exposure ; occurs reticulated, bo-
tryoidal, and massive ; fracture imperfectly conchoidal ; lustre,
shining metallic ; ylelds with difficulty to the knlfe, some-
times gives sparks with steel ; said to occur in four, or six.
sided prisms : sp. gr. 6.60 to 7.70.

Chemical characters. Gives out arsenical vapours, and
melts with difficulty into a scoria, interspersed with metallic
globules. Forms a green solution in warm nitric acid.

Composition. Nickel 44.2 ; arsemic 51.7 ; iron, lead, and
sulphur, in smpall portions.—Stromeyer.

Distinctive characters. It has a strong resemblance to native
copper, but copper is malleable, .and does not emit arsenical
vapours. From pyritous copper, it may be known by its garlic
odour, and its difficult reduction.

It is found in primitive rocks, with the ores of cobalt, cop-
per, and silver. .
alliocalum Saxony, Bohemm, France, Spain, and Com-
w

U. 8. Chatham, Conn. in a hornblende rock, associated
with cobalt.—Torrey. Frederic county, Md.

‘ Species 8. ARSENITE OF NICKEL.

Eazternal characters.  Colours, apple, or grase green, and
greenish white ; occurs in the state of & powder adhering to,
and coating other minerals, and particularly arsenical nickel ;
also, more or less compact, and of a fine apple green colour ;
opake, or feebly translucent.

characters.- Fusible, and reducible with borax, to
the metallic state, exhaling a strong odour of arsenic. Dls.
solves in acids without effervescence.
. Oxide of nickel 37.4; arsenious aeid 37 ;
water 24.3 ; ‘oxide of iron 1.1 ; sulphuric acid 0.2,—Stro-

Distinctive characters. The carbonate of copper, which it

‘Where is nickel found 7—What are the colours of arsenical nickel ?
—What is the composition of arsenical nickel ?
23
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sometimes resembles, effervesces with acids, and turns black
when héated. The oxide of bismuth is easily reduced, and
soon evaporated, by the blowpipe.

* Species 4. PIMELITE.

Ezxternal characters. Colours, apple green, or greenish
yellow ; occurs in crusts, or small indurated masses ; fracture,
and texture, earthy ; lustre glimmering, or dull ; soﬁ unctu-
ous to the touch.

Chemical characters. Infusible, but turns dark grey, and
loses a part of its weight. -

. Oxide of nickel 15.62 ; silex 35 ; alumine
5.10; lime 0.40; magnesm 1.25; water 37. 91.—Klaproth

Localities. Sllesla, in several places, where it is associated
with chrysoprase, in veins traversing serpentine.

U.S. New Fane, N. H. colour apple green; envelopes
chrysoprase. Discovered by Mr. Field.

Genus 9. COBALT.

Colour, when pure, greyish white, with a tinge of copper
red ; lustre, approaching brilliant ; melting point, 130°
‘Wedgewood ; brittle, and reducible to powder in a mortar ;
not liable to oxidate on exposure to the air, or if kept under
water : sp. gr. 8.7,

Cobalt has not been found in the native state.

Uses. Cobalt, in its metallic state, has not been applied to
any use ; but in the state of an oxide, it is an article of consid-
erable consequence in the arts,  Zaffree is animpure oxide of
cobalt, which, when fused with a certain quantity of glass,
forms smalt. Smalt is of a deep and rich-blue colour, and is
the substance which gives the blue colour to china-ware, to
enamel, glass, porcelain; &c. Paper, and linen, also, receive
their bluish tinge from malt.

* The name, cobalt, according to Beckmann, comes from
cobalus, a title which the German miners gave to an imaginary
m which they formerly believed haunted certain mines.

name was given to the ores of cobalt, because, like an
evil spirit, they thwarted the hopes of the miners, by. rai
great expectations when nothing in fact was to be reahz:xf
the uses-of cobalt being then entirely unknown. It was once
customary, therefore, says the same author, to introduce into
the church service, a prayer, ¢ that God would protect miners,
and their works, from kobalis, and spirits.”

What is the colour of cobalt ?—Is cobalt found in its native state 1—
‘What are the uses of cobalt
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. Its uses as a colouring matter, were discovered in about
1640. ) . .
Species 1. ARSENICAL COBALT.

Ezxternal characters. Colour, tin, or silver white, tarnished
externally greyish, or reddish; occurs amorphous, arbores.
cent, reticulated, stalactical, and crystallized in the forms of
cubes, and octohedrons with their varieties ; crystals often ex-
hibit cracks, and convex surfaces ; lustre, glistening and
metallic ; yields with difficulty to the knife ; brittle : sp.
gr. 1.8. : -

Chemical characters. Before the blowpipe, it gives out a

copious arsenical vapour, on the first impression of the heat ; -

it melts only partially, and that with great difficulty, and is
not attractable by the magnet ; on the addition of borax, it
immediately melts into a grey metallic globule, colouring the
borax of a deep blue.—Aiken. In the flame of a candle, it
emits arsenical vapours. ‘

Diistinctive characters. The present species, differs from
grey cobalt, in being of a more compact, or granular texture,
wnstead of being lamellar ; and in emitting the odour of arse-
nic, when exposed to the flame of a candle. From arsenical
tron, it differs, in giving a blue colour to borax, and from anti-
. monial silver by the same test, and also by its garlic odour,
which the silver does mot emit.

Composition. Cobalt 44 ; arsenic 55; sulphur 0.50,—
Klaproth,

Variety 1. GREY ARSENICAL COBALT,

Egzternal characters. Colour, tin white, with a tinge of
copper red ; occurs dentritic, botryoidal, and crystallized in
cubes and octohedrons, variously truncated, and perfectly simi.

ar to those of the sulphuret or iron ; structure lamellar ; clea.
vage, parallel to the planes of the cube ; yields with difficulty
to the knife ; not brittle ; lustre metallic, shining :* sp. gr.
6.33 to 6.45. .

Chemical characters. 'Turns black, and as it growsred hot,
emits arsenical fumes, and is finally reduced to a metallic glo-
bule, which is magnetic.—Phillips.

Composition. Cobalt 33.1; arsenic 43.5; sulphur 20.1;
iron 3.2.—Stromeyer. :

Distinctive characters. 'The marks of" distinction, between
this variety and the species, has already been pointed out.

What are the chemical characters of arsenical cobalt 7—What are the
distinctive characters of araenical cobalt ? -
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All the ores of cobalt are easily distinguished from other min-
erals, by the deep blue they give to borax.

The present species and its variety, are the ores chiefly
wrought for the purpose of obtaining cobalt, for commerciat
purposes.

Arsenical eobalt occursin veins, traversing primitive rocks,
associated with nickel, bismuth, silver, arsenic, and copper.

" Localities. Cornwall, and near Dartmoor, in England.
Tunaberg, in Sweden. Queerback, in Silesia. Norway,
Sweden, Friberg, Marienberg; and Annaberg, in Saxomny.

U. 8. Chatham, Conn. in a hornblende, and mica-
slate rock. ‘This mine was wrought 50 years since, and
abandoned. ‘Another attempt has also been made within a
few years, but the ore was found too poor to make it profita-
ble, and it is again abandoned.

Nearly all the zaffre and smalt, used in commerce, come
from Saxony, where the cobalt mines have been long wrought,
with great profit.

Species 4. ARSENIATE OF COBALT.

External characters. Colours, crimson red, peach blos.

som red, cochineal red, and sometimes pearl grey, or greenish

Y ; occurs in botryoidal, and reniform masses, also invest.
ing, earthy, slaggy, and in acicular, radiating, or diverging
crystals ; crystals translucent ; massive, opake and dull ; soft ;
yields to the knife, and sometimes to the nail ; thin lamine,
flexible : sp. gr. 2.9. '

Chemical characters. Emits copious arsenical fumes, and
tinges borax smalt blue. .

Composition.- Oxide of cobalt 39 ; arsenic acid 37 ; water
22.— Bucholz.

Distinctive characiers. 'The blue colour it gives to borax
will distinguish it from red oxide of copper, the red oxide of®
iron, and the sulphuret of mercury.

It occurs in veins, traversing rocks of various ages, and in
beds. It may be considered a common oré of cobalt, and
sometimes occurs in sufficient quantities for the manufacture
of smalt. : ‘ )

. Localities. Schneeberg and Annaberg in Saxony, Thurin-
gia, Bieber, in Hessia. )

U.8. Chatham, Conn. of a peach blossom red, in crusts,
disseminated in felspar.—Torrey. =~ '

What is said of oy arsenical cobalt ~~What are the colours of arse.
ni:.‘t)t:i o{ cobalt 7—~What are the distinctive characters of arseniate of
cobalt : .
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Genus 10. I1RON.

Of all metals, this is the most universally dxﬁ'used and of
the greatest use to man.

Its ores are very numerous, and many of them vet‘y beauti.
ful and highly interesting. The colour, and many of the pro-
perties of pure iron, are too generally known to require any
description. In its soft state, it is one of the most ductile of
all the metals, and in the form of steel it is the hardest of all
metallic bodies.

In general the oresof iron are easily detected by their mag-
netic property. Many of them, as the oxides and sulphurets,
which are not magnetic, in their original state, become so on
Leing submitted to the blowpipe on charcoal, with the addition
of a little tallow. .

The specific gravity of pure iron is7.7.

Species 1. NATIVE IRON.

External characters. Colour, pale steel grey, approaching
that of platina ; occurs massive, reticulated and cellular ; frac.
ture hackly ; malleable ; magnetic; not easily oxidated ; has
rarely occurred in octohedral crystals : sp. gr. 7.7.

Chemical characters. Dissolves with effervescence in all
the strong acids. Its solutions etrike a black colour, with
tincture of nut.galls.

Composition. (From Saxony. ) Iron 92.50 ; lead 6 ; cop-
per 1.5.—Kiaproth.

Localities. Near Grenoble, in France, mingled with quartz
ard clay. Near Steinback, in Saxony, in a gangue of garnets
Variely 1. METEORIC NATIVE IRON.

External characters. Colour, pale steel grey, usually cov-
ered with a coat of what appears to be brown oxide of iron ;
occurs massive, globular, and rarely in octobedral crystals;
lustre metallic ; texture compact, or porous ; malleable : sp.

_ gr. 6.48t0 7.567.

Composition. (Siberian.) Metallic iron 8.5 ; nickel 1.5.

Nearly every specimen of native meteoric iron which has
been examined, hxas béen found to contain nickel in small pro-
portions, as fmm 1.5 to 10 per cent.

Masses of meteoric iron have been found in various parts
of the world.

‘What metal is most universally diffused and of the grentest use to

man 7—What are the chemical and dmmonve characters of iron 7—What
is meteoric native iron ? ”'

<
.
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Professor Pallas, in his travels, states that he found on the
top of a-mountain in Siberia, a mass of native iron weighing
1680 pounds. It was malleable and flexible. The inhabitants
. reported to him, that it fell from the sky.

A mass, now in the imperial cabinet of Vienna, came from
Agram, in Croatia. It was seen by the inhabitants to fall
from the air, and is said to have appeared like a globe of fire.
This event happened in 1751. _

Inthe province of Tucuman, in South America, in the midst
of a large plain, Don Rubin de Celis describes a mass of na-
tive iron, weighing about 80,000 pounds. It had anirregular
indented surface, and internally presented many cavities. It
contains 10 per cent. of nickel.

A mass found in Prussia is said to have weighed 1,600
pounds.

A mass found at Bithborg, in France, is mentioned by Col.
Gibbs. It weighed, by estimation, about 2,500 pounds. In
some parts, it is so hard asto give fire with steel.

A mass, now in the cabinet, at New Haven, was found near
Red river, in Louisiana. Its surface is covered by a dark
brown crust, and is deeply indented. It is very compact and
malleable. 'This mass weighs upwards of 3,000 pounds. In
its interior, Col. Gibbs discovered octohedral crystals of iron,
the largest of which is half an inch long.

Capt. Ross mentions a_mass' of native iron which exists in
West Greenland. The Esquimaux have made knives of it.
It contains 3 per cent of nickel. ,

Other masses of the same metal have been discovered in
various parts of the globe. That of Croatia, however, seems
to be the only one concerning which there is any direct proef
of its baving fallen from the atmosphere. But the similarity
of composition, and the circumstances under which most, if
not all of these masses have been found, as their insulation,

* peculiar composition, and their situation on the surface of the
earth, seem to indicate that they owe their origin to a common
cause, and that they must have fallen from the atmosphere at
various and uncertain periods. -

Species 2. ARSENICAL IRON.

Exzternal eharacters. Colour, tin white, with a shade of yel-
low 3, occurs massive, disseminated, and crystallized ; form,
the right rhombic prism, either simple, or terminated by dihe-

‘What is said of masees of meteoric native iron 2~-Why is it supposed,

that these masses of iron fell from the atmosphare ?—What is the colowr
of arsenical iron ?. ) '
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dral summits ; alsomodified by truncation, on the edges of the
summits—on each of the obtuse angles, or otherwise ; lustre
shining, metallic ; fracture granular; hard ; brittle ; gives fire
with steel, the sparksbeing attended with a little train of white
smoke ; when struck, gives the odour of garlic : sp. gr. 8.5.

Chemical characters. Fusible, with volumes of white ar.
senical smoke, the residue being magnetic iron.

Composition. Arsenic 54.55 ; iron 45.46.— Berzelius.

Distinctive characters. It resembles arsenical, and grey
cobalt, but these both tinge borax smalt blue. It also may re-
semble sulphuret of iron, and antimonial silver, but neither
of these emit the garlic fumes. : -

It is found chiefly in primitive rocks, as gneiss, mica-slate,
and granite ; where it occurs in veins, or is disseminated.

Localities. Its foreign localities are numerous.

U. 8. Warwick, Orange county, N. Y. Near Boston,
Mass. Chatham, Conn. Paris, Maine.

Species 3. SULPHURET OF IRON. COMMON PYRITES.

External characters. Colour, bronze yellow, passing into
brass yellow, and steel grey; occurs crystallized, capillary,
cellular, massive, and disseminated ; form the cube, octohe.-
dron, dodecahedron with pentagonal faces, and the icosahe-

. dron,- with trapezoidal faces, with their modifications and va-
rieties; cleavage parallel to the sides of an hexahedron and
octohedron ; fracture conchoidal ; lustre brilliant, metallic ;
crystals embedded, and implanted ; hard, brittle : sp. gr. 4.8

Fig. 161,

Fig. 161. A cube, the primitive form, and ene
of the most common figures under which it occurs.
This is often truncated on all its solid angles.

Fig. 162, . -

Fig. 162. 'The_. dodecahedron with pentagonal
faces. .

‘What are the distinctive characters of arsenical iron ?—What are the
eolours of sulphuret of iron ?—What are the crystalline forms of sul-
phuret of iron ?
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Fig. 163.

Fig. 168. The octohedron, truncated on all its
solid angles.

Fig. 164.

€

Hauy has enumerated a great variety of other modifications,
some by truncation, others by bevelment.

Sulphuget of iron is often a very beautiful mineral, the
crystals being as perfect in shape as could be formed by the
most skilful lapidary, and the truncations perfectly symmetri-
cal, together with a surface that resembles burnished gold.
They are of all sizes, from that of a mustard seed, to two
inches, or even more, in diameter. )

Chemical characters. Fusible, with a strong odour of
sulphur, into a globule, which is magnetic. .

Composition. Iron 47.85; sulphur 52.16.— Hatchett.

" Distinctive characters. It has often been taken for gold,
but gold is malleable ; iron pyrites is brittle. It differs from
sulphuret of eopper in being so hard as not to yield to the
knife ; pyritous copper yields to the knife, and does not yield
a magnetic globule. Arsenical iron emits arsenical fumes,
while iron pyritessemits those of sulphur.

Variety 1. RADIATED SULPHURET OF IRON.

External characters. Colour, bronze yellow, passing into
steel grey, often variegated ; occurs in masses, of a globular,
botryoidal, or reniform shape, composed of fibrous crystals,
radiating from the centre, and terminating on the surface of
the mass; fracture fibrous; lustre brilliant.

These masses commonly fall into a state of decomposition,
if exposed to the air, as in cabinets; in which case they
crack’in various directions, and become covered with a white
efflorescence, which will be found on touching it with the
tongue to be sulphate of iron, or coperas.

Fig. 164. A solid, bounded.by twenty trian-
gular faces. ' : :

How is sulphuret of iron distinguished from other minerals 7—What
are the varieties of sulphuret of iron ?
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Variely 2. HEPATIC SULPEURET OF IRON.*

External characters. Colour, liver brown ; internally pale
brass yellow, inclining to steel grey; occurs in hexahedral,
and octohedral crystals, also stalactical, botryoidal, and amor.
phous; lustre glimmering.

This variety presents most of the forms of iron pyrites.

Its colour seems to arise from a peculiar kind of decompo-
sition, the nature of which is not well understood, and by
which its colour is changed, and its lustre disappears, without
any change of form. -

It is found in veins in primitjve rocks.

U. 8. Near Sparta, N. J. Staten Island, and at Antho-
ny’s nose, N. Y. : :

Arsenical sulphuret of iron.—Colour, steel grey, paler than
common pyrites; it yields argenical, as well as sulphureous
vapours. ) : ,

Auriferous sulphuret of iron.—Colour, deep yellow ; occurs
in grains and cubic crystals; contains a small quantity of gold,
which seems to be in a state of simple mixture with the pyrites.

Seleniferous sulphuret of iron.—Colour, pale yellow ; oc-
curs in granular masses.

Pseudomorphous sulphuret of iron.—It occurs in the crevi.
ces of wood, and minerals, and also in the cayities of organic-
remains, and takes its form from that of the cavity, in which
it is found.

Uses.  Sulphuret of iron is a very abundant, and univer-
sally distributed ore. It however is seldom, if ever, employ-
ed for the making of iron, but is chiefly used for the extrac-
tion of the sulphate of iron or copperas, by décomposition. .

For this purpose, the ore, being raised from the earth, is
exposed to the air, and moistened. By 4 natural process, the
sulphur absorbs oxygen from the atmosphere, and is converted
into sulphuric acid. The acid then unites to the iron, and
fofms a sulphate, which appears in the form of a greenish
white crust on the decomposing pyrites. The copperas is
then obtained by washing, or lixiviation, and subsequent crys.
tallization.

In the United States, inanufactories of the sulphate of iron
have been established in Tennessee. In Maryland, about
twenty miles from Baltimore. In Ohio, pear Zanesville, and"

* From Aepar, Lat, liver ; because it is of a liver colour,

What are the uses of sulphuret of iron 7—How is sulphaté of iron
manufactured ?
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on the Muski river, and at Steubenville. In Vermont,
at Strafford, and Shrewsbury. At Strafford, about one thou-
sand persons are employed in the several departments of this
manufactory, and during the last year, (1825,) seven hundred
tons of copperas have been produced.

Species 4. MAGNETIC SULPHURET OF IRON.,

External characters. Colour, between bronze yellow and
copper red; occurs massive ; rarely in six-sided prisms;
structure lamellar ; turns brown by exposure; obedient to
the magnet. ' :

Chemical characters. Fusible with the sulphureous odour,
into a magnetic globule.

Composition. Iron 63.5; sulphur 36.5.—Hatchett.

This variety contains less iron and more sulphur than the
other species. Its magnetic property, Hauy supposes, may
depend on its containing a portion of iron in its pure state, and
not united to the sulphur. In the opinion of Mr. Hatchett,
iron combined with less than 37 per cent. of sulphur, may
not only affect the needle, but become a permanent magnet,
which is the case with the present species.

Localities. Hartz, Galloway, in Scotland, and various
other places. ,

- U. 8. Brookfield and Huntington, Conn. Near Boston,
Mass. Brunswick, Maine.

Species 5. MAGNETIC OXIDE OF IRON.

Ecxternal characters. Colour, iron black ; occurs crystalli-
zed, lamelliform, and massive ; form the regular octohedron,
dodecahedron witg rhombic faces, cube and four-sided prism
terminated by four-sided pyramids; all subject to a variety of
truncatiens ; stiucture imperfectly lamellar ; fracture uneven ;
lustre shining or glimmering ; faces often striated ; occurs
also in thin plates and in the state of sand : sp. gr. 4.4.

Chemical characters. Becomes brown but is infusible. M-
soluble in nitric acid. :

Composition. Peroxide of iron 71.86 ; protoxide of iron
28.14.— Berzelius.

This species is always attracted by the magnet, and some-
times attracts iron which has not been magnetized ; it then is
called native magnet, or loadstone, .

In other instances, iron is said to be magnetic when it dis-
turbs the polarity of the magnetic needle, without possessing

‘What is the eolour of magnetic oxide of iron ?—What is loadstone ?
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the power of imparting the same quality; but the native mag.
netic iron, not only attracts its own particles, but those of iron,
which before were not magnetic, and has the power of im-
parting this property, thus forming the artificial magnet. -

The loadstone is chiefly found in- primitive countries, and
sometimes constitutes large masses, or even beds.,

According to Patrin, there occurs in Sweden, and Switzer-
land, whole mountains composed of magnetic iron, immense
masses of which are found to be native magnets. Blocks of
40lbs. weight, he says, would carry 200lbs. of iron, and some-
times pieces were found which would lift 26 times their own
weight of iron.

The celebrated Bergman also describes a. hill of the same
kind of iron ore, which he saw at Talberg, in Swedish Lap-
land. It is a league in circuit, and 400 feet high, and cen-
sists, to appearance, solely of black iron ore, cemented into a
hard and solid mass, with quartz.—Pinkerton’s Petrology.

From its external appearance, the native magnet does not
differ from common magnetic oxide of iron, but on trial it will
be found to attract iron filings, and to possess polarity.

U. 8. Goshen, Penn. On the river Wachitta, Arkansas
Territory. Topsham, Maine.

) Variety 1. SANDY MAGNETIC OXIDE OF IRON.

External characters. Colour, iron black; occurs in small
dodecahedral, and octohedral crystals, and in minute grains
constituting iron sand ; strongly magnetic; powder black.

Chemical characters. Infusible, and unalterable by the
blowpipe. ‘

Compogition. Oxide of iron 86.50 ; oxid® of titanium 141
oxide of manganese 0.50.—Klaproth. »

This variety being sifted, is in common use for desk, or
writing sand. . C

" Localities. U.S. West Haven, Conn. on the beach of
the sea shore. It very obviously praceeds from the disinte-
grationy of the chlorite slate contiguous to the beach.—Sili.
man. On Block Island, R. 1. Gill, Mass. Also in Mary-
land, Ohio, and Virginia.

Magnetie oxide of iron is found very abundantly in foreign
countries, and is known under the name of mountain ore. It
furnishes the best bar iron, and is that from which the Swe-

‘What is said of the quantities of magnetic oxide of iron 7—What is
.said of sandy magnetic oxide of iron ?—What is the common name for
this species ? : :
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dish steel is made. It yields from 50 to 90 per cent. of me-
tallic iron.

Localities. U, 8. Franconia, Grafton county, N.H. The
bed is from 5 to 8 feet thick, and is contained in gneiss.
Beautiful octohedral, and dodecahedral crystals are common.
It also yields the compact variety. This bed is explored for
smelting. ‘Topsham, Lincoln county, Maine. Some of the
crystals are two inches in diameter.—Cleaveland. Sucka-
sunny, N. J. where the bed has been worked to the depth of
100 feet. The ore from the lowest part is not magnetic until
it has been exposed to the light and air.—Gibbs. Near Lake
Champlain, N. Y. Also in the Highlands, and at Crown
Point.—G'ibbs. lehamstown, Middlefield, and Woburn,
Mass. Somerset, Ver. In various places in Pennsylvania,
&e. . Co
Species 8. SPECULAR OXIDE OF IKON.

External characters. Colour, steel grey, with the surface
highly polished, and often tarnished azure blue, green, or red,
sometimes resembling tempered steel, and sometimes passing
into blackish blue ; streak cherry red or reddish brown ; oc-

" curs crystallized ina great variety of forms, among which are
the pyramidal octohedron, with its modifications ; the pyra-
midal dodecahedron, with its summits replaced the hexahe.
dral table, with the edges replaced, &c. ; primary, the slightly
acute rhomb ; structure lamellar ; cross fracture conchoidal ;
lustre bnllm.nt, metallic ; faces of the crystals often striated ;
al?htber5 attracted by the ‘magnet : sp. gr. 5.562.

ig. 1

I"ig. 165. A figure bounded by 24 faces, of which
six are isoaceles triangles, twelve scalene triangles,
and six pentagons.

The beautiful irridescent specimens, which come from the
isle of Elba, are frequently crystallized in the above form.

The present species often occurs in groups- of tabular or
lenticular crystals, implanted edgewise, -or intersecting each
other so as’to form cells of vartous shapes. Sometimes the
edges only appear distinct, formmg groups resembling the
lancets of-a scarificator.

Chemical characters. Infusxble, but becomes reddish. In-
soluble in acids. .

‘What are t.he colours of specular oxide of iron ?—What are its crys-
talline forms 7-—What is said of the beauty of this species ?
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Cmnponuou Iron 69 ; oxygen 31.—Hassenfraz.

Dyistinctive characters. It differs from the magnetic oxide,
in yielding a red powder, that of the magnetie being black.
Grey copper and galena, are reduced by the blowpipe, and
. are not at all magnetic.

Some of the most splendid specunens, seen in ca.blnets, be-
long to this species. It occurs chiefly in primitive moun.
tains, asgociated with magnetic iron, red oxide of iron, and
quartz.

Localities. "Elba affords the finest specimens, where it is .
very abundant, and is said to bave been worked as a mine,
for 3000 years. Saxony, Bavaria, Bohemia, and in most
other countries.

U. 8. Near Baltimore, Md Near Lake Champlain, N. Y.
Brighton, and Montague, Mass. Jamaica, Ver.

Variety 1. VOLCANIC SPECULAR OXIDE OF IRON.

It is found in lava, and possibly, also, in the stones used in
smelting furnaces, when they become porous and partially
disintegrated by the heat. The writer has seen some beauti-
ful crystals of specular iron, contained in a micaceous sand-
stone, which had been used for theabove purpose, and which,
to. all appearance, had been formed by particles of iron from
the furnace. :

Variety 2. MICACEOUS OXIDE OF IRON.

Extérnal characters. Colour, iron black, passing into steel
grey ; when turned in a particular direction towards the light
1t has a tinge of red ; streak and powder cherry red ; translu--
cent, in thin lammaa, when it appears blood red ; oceurs mas-
sive, composed of thin lamine, easily sepamble ; splits into
broad pieces, of a slaty aspect ; also occurs in distinct tabular
crystals ; sometimes a little unctuous to the touch ; brittle :
sp. gr. nearly 4.

Distinctive characters. From earthy minerals, it is suffi-
ciently distinguished by its weight, colour, and lustre, and
from the other ares of iron, by its micaceous structure. ’

Specular and micaceous iron, are found in primitive rocks,
ameng the other ores of iron.. Sometimes they are dxsselm-
nated in the other ores, and someumes they form considerable
beds alone.

Localities. Near Baltimore, Md. Near the Rarita.n, N.J.
Fort Lee, N. Y. Hawley, Brighton, and Charlestown, Mass.
New Stratford, Conn. . Near Belfast, Maine. Madison coun-

What is the form of micaceous oxide of iron ?
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ty, and Washington county, Missouri. In the latter county,
micaceous iron forms a ridge from 500 to 600 feet high, and
half a mile long.—Schoolcraft. .
Species 7. BROWN OXIDE OF IRON.

. External characters. Colours, brown, blackish brown, or
yellowish .brown ; occurs stalactical, nodular, fibrous, and
amorphous ; and according to Mohs, in cubical crystals ; pow-
der, yellowish brown ; seldom magnetic : sp. gr. 3.44.

Chemical characters. Infusible, but turns reddish, and ac-
quires the magnetic property. ) ‘

Composition. Oxide of iron 85 ; water 15.— Daubisson.

Variety 1. FIBROUS BROWN OXIDE OF IRON.  BROWN
) HEMATITE.

External characters. Colour, brown, yellowish, or black-
ish brown ; on the outside, often varnished or glossed, pre-
cisely resembling black glazed earthen ware; occurs stalac-
tical, tuberose, nodular and amorphous; structure fibrous,
sometimes parallel, but more often radiating, or diverging

. from a centre ; lustre, silky or resinous ; yields to the knife.

This variety often presents very curious imitative forms ;
as of cylinders of the size of a pipe stem, many jnches long,
and interwoven into & sort of net.work ; also of the branches
of trees, or of coral, or bunches of grapes, &c.

This ore is found in primitive and secondary rocks.

Localities. 1t is found in every country of Europe.

U. 8. Messersburg, Jenkintown, and Lancaster, Penn.
Gallatin county, lllinois. Lawrence county, Arkansas Ter-
ritory. Burlington county, N. J. Staten Island, N. ¥. Sta-
lactical and mammillary, often with a shining surface.—
Pierce and Torrey. Salisbury, Conn. specimens often co-
vered with a jet black shining gloss, like the black glazed tea-

* pots of former times. Some very beautiful specimens come
from this locality. Bennington, and Monkton, Ver. That of
Benningtoh yields 33 per cent. of iron.— Hall.

Uses. 1t is employed as an iron-ore, and yields from 30 to

60 per cent..of the metal. '
Variety 2. COMPACT BROWN OXIDE OF IRON.
Eaxternal characters, Colour, olive brown, passing into
blackish brown; occurs massive, stalactical, cellular and
amorphous ; streak and powder yellowish brown ; lustre none ;

How is brown oxide of iron described ?—What use is made of brown
oxide of iron 7—What is said of the imitative forms of brown heematite ?
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‘structure compact, sometimes slaty, but never fibrous ; frae-
ture conchoidal, or earthy, yields to the knife : sp. gr. 3.5 to
3.7.

Composition. Iron 82; water 11.3 ; oxide of munganese
0.3 ; silex 2.6.~Daubisson.

Distinctive characters. Itis distinguished from the ha:ma.
tite, by its compact structure.

It usually oecurs with the fibrous variety, into which it gra-
dually passes. '

Locality. Blue Ridge, Md. It occurs in stalagmites, or
very beautifuly dentritic, resembling, in large masses, a grove
of trees.— Hayden. ' ‘ '

Uses. It is explored as an iron mine, and is said to yield
about 50. per cent. of metal.

Variety 3. OCHERY BROWN OXIDE OF IRON.

External characters. Colour, pale brown, or yellowish ;
occurs massive, of an earthy aspect; soils the fingers; fria-
ble. A .
_Composition. Iron 83 ; water 12 ; silex 5.—Daubisson.

It is found among bog iron ere.

Variely 4. UMBER. ’

Ecxternal characters. Colour, olive brown, blackish or yel-
lowish 'brown ; occurs massive ; lustre none ; fracture con-
choidal ; texture earthy ; soils very much ; easily broken;
adheres strongly to the tongue ; falls to pieces in water : sp.

. 2. .
ngomposition. Oxide of iron 48; oxide of manganese 20 ;
silex 13 ; alumine 5; water 14.—Phillips.

Locality. Cyprus. It is used as a paint.

Species 8. RED OXIDE OF IRON. .

External characters. Colour, reddish brown, streak and
powder, blood red, or brownish red; sometimes slightly mag.
netic ; yields to the knife ; aspect rather earthy than metallic ;
rarely found crystallized ; opake ; texture fibrous, or com.
pact : sp. gr. 3 to 5.

Variety 1. FIBROUS RED OXIDE OF IRON. RED HEMATITE.

External characters. Colours, yellowish brown, and brown-
ish red, or steel grey ; lustre somewhat metallic ; receives a
polish; streak and powder,  nearly blood red; occurs amor-
phous, stalactical, botryoidal, and in concretions; structure
distinctly fibrous ; fibres, particularly of the stalactical, ra-
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diate from the centre, or run parallel, resembling the grain of
wood ; fracture conchoidal in one direction: sp. gr. 4.75.

Chemical characters. Infusible, but turns dark, and be-
comes magnetic.

Compomum Oxide of iron 90; sulex 2; lime 1; water

3.—Daubisson.

It is found chiefly in primitive, but’sometimes in secondary
mountains. )

Localities. 1t is found in several European countries, as
England, Bohemia, Saxony, &c. :

U. 8. Perkiomen lead mine, Penn. . Kent, Conn.

Uses. It is said to yield the best of iron, particularly for
drawing and rolling. 1t is also used for polishing buttons,
under the name of Jlood-stone, and during our late war was
in great demand, and sold at exceedingly exorbitant prices,
for this purpose.

Variety 2. COMPACT RED OXIDE OF IRON.

External characters. Colour, brownish red, with a mixture
of steel . grey; surface, sometimes steel grey;. streak, and
powder, blood red ; fracture conchoidal or uneven ; lustre a
little metallic; occurs massive, slaty, globular, and reniform ;
also in pseudomorphous crystals, generally cubic, with trun-
cated angles : sp. gr. 3.5 to 5,

1t is found in prlmltlve, and’ secondary rocks, with red he-
matite, and other iron ores.

Localities. U.S. On Elk river, Tenn. very hard, and
compact.—Schoolcraft. Canton, N. Y.—Hall. ~ At the head
of Gasconade river, Missouri. ‘

Variety 3. OCHERY RED OXIDE OF IRON.. RED OCHRE,

Eaxternal characters. Colour, dark blood red, passing into
yellowish, or brownich red ; occurs  massive ; texture com-
pact, earthy ; soils the fingers, but is.not unctuous ; friable :
sp. gr. about 3.

1t is found with the preceding vanetIel, and occurs in many
places in this country.

Uses. It is sometimes employed as a pigment, under the
name of ' Indian red ; but more commonly, it 1s believed, under
that of Spanish brown. ‘

Species 9. ARGILLACEOUS OXIDE OF IRON.

_Edxternal characters. Colours, ash grey, bluish brown, and

What is the composition of red heematite 7—What are the uses of ted
hematite I—What are the varieties of red oxide of iron ?
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.
reddish brown ; ocours amorphous, and in flat tabular masses ;
also reniform, globular, and-pulverulent ; fracture uneven, and
earthy; or flat conchoidal ; yields easily to the knife ; adheres
to the tongue : -sp. gr. 3.37.

Chemical cRaracters. . Inf‘umble, but turns black, and be-
comes magnetic.

Composition. Protoxide of iron, with a trace of manganese,
43.26 ; alumine and silex 20.78; carbonic acid 29.30; car.
bona.oeous matter 2.67 ; lime 1.87 meisture 1 —Plullzpc

. It occurs in secondary rocks, and is found in most coun-

' tnes

Variety 1. COLUMNAR ARGILLACEOUS OXIDE OF IRON.

External characters. Colour, red, brownish, or blackish
red, and yellowisk red ; occurs in masses, composed of co-
lumnar pieces, fitting each other like grain, tin or starch, and
sometimes with interstices filled with bitumen, or calcareous
spar; texture fine grained, -earthy ; brittle ; adheres to the
tongue ; sometimes magnetic : ,sp. gr. 3. to 1. 4.

Composition. Oxide of iron 50 ; water 13, silex 30.5 ;
alumine 7.—Brocchi.

Localities. U. 8.. Navesink hills, N.J. Long Island,
N.Y. Martha’s Vineyard, Mass.

It is not common, but is sometimes explored as an iron mine.

Variety 2. PISIFORM ARGILLACEOUS OXIDE OF IRON.*

External characwrs.—Colours, brown, yellowish brown, or
blackish brown ; occurs in small globular masses, consisting
of concentric layers of the size of a pea, or larger ; brittle ;
fracture conchoidal ; lustre, resinous at-the circumference,
but dull and earthy at the centre.

Composition. Oxide of iron 48; alumine 31 ; silex 15;
water 6.-—Daubisson.

It is found in clay, .and soft calcareous deposmes, with the
bog-ore.

Localities. It is abundant in France, and in several parts
of Smtzerlmd It is also found in Engla.nd, Franconia, and
Suabia.

U.S. Pompton plain, and other places, N. J. Staten Isl.
and, N. Y. Salisbury, Wmdsor, and Hartford, Conn.

* From its resemblance to peas.

Whatis the con.lponnonr of . arglllaoeouo oxide of iron 2-—~What are the
varieties of argillaceous oxide ofiron?

-
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Uses. 1t is explored in Frange, and Swntzerlmd, but is
said not to yield good iron.

Variety 8. LENTICULAR ARGILLACEOUS OXIDE OF IRON.

External characters. Colour, brownish red, yellowish
brown, or greyish black ; occurs in lenticular or oblong flat-
tened masses, of various sizes, from that of an ‘apple seed to
that of a butternut ; lustre of the fracture, somewhat métallic ;
easily broken : sp. gr. 3 to 3.8.

Chemical’ characters: Becomes magnetic, but does not
easily melt alone ; with borax melts into ‘a yellowish green

lass.
8 Composition. Oxide of iron 64; water 8; alumine 23;
silex 7.5.—Lampidius

Localities. Franconia, Bavaria, Saltzburg, Switzerland,
France, &c. :

U. S. Oantario, N. Y. in an alluvial deposite, whieh also
contains fossil shells.—Eaton. .

Uses. It is sometimes explored as an iron mine, and is
said to yield from 30 to 60 per cent. .

Variety 4. NODULAR ARGILLACEOUS OXIDE OF IRON.

External characters. Colour, yellownsh brown, or yellow,
internally, when fresh fractured ; occurs in nodules of various
sizes, from that of a nut, to that of a man’s head ; sometimes

ollow internally, and sometimes contains a pulverulent nu-
cleus ; fracture, even, earthy, or flat conchoidal, generally
earthy towards the centre ; texture earthy, or' compact, to-
wards the circumference ; appears to be composed of con-
centric layers : sp. gr. nboutS, in the hardest parts scarce-
ly yields to the knife.

It is found in clay-slate, and in alluvial deposites.

Sometimes there is a cavity in the centre of these nodules,
containing some small loose stonies, or sand, which rattles on
being shook. - The ancients supposed, but on what grouuds,
we do not know, that the eagles had a habit of transperting
those balls to their nests, for the purpose of facilitating the
laying of their eggs.- Hence they were called Eagle stones.

Localities. U. S. Near Baltimore, Md. it forms extensive’
beds. The nodules are composed of ooneentnc layers, and
frequently contain minute crystals of sparry iron.—

Also at Bomb.shell hill, near Bladensburg, in nodules from two
to eight inches in diameter. When exposed to a strong heat

W’:mt peculiarity exists with respect to the nodnlnr vnnety of this spe-
cies
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[ ]
they burst with an.explosion.—Hayden. Near Plymouth,
Mass. Nodules, of a reddish grey colour, externally, with a
soft, or friable, yellowish nucleus, occur at Northington, Conn.
They appear to be formed of fine sand-stone.
Species 10. BOG IRON ORE.

Ecxternal characters. Colours, yellowish, brown, brownish
yellow, and reddish grey ; occurs amorphous, tuberous, and
cellular ; fracture earthy, or uneven ; lustre resinous, or dull ;
often fnable ; sometimes resembles scoria, and sometunes
ochre ;. soils the fingers ; sp. gr. 2to 3.

. Variety 1. FRIABLE BQG ORE.

. It occurs in masses, sometimes corroded or sinuous ; soils
the fingers ; dull ; appears earthy or ochery.
Variety 2.. coMPACT BoG ORE.

It occurs amorphous, tuberous, and in crusts ;. fracture con-
choidal ; lustre resinous ; soft; yields to the knife ; soils the
fingers.

These vanetnes, to which some add Indurated occur toge- »

ther, commonly in the same specimen. They are found in
low swampy ground, in almost every section of country.

Bog ore is considered of the most recent formation, indeed
it is supposed to be deposited every day, from waters contain-
ing oxide of iron, and therefore is constantly forming.

+ Uses. ' It is employed for the extraction of jron, and yields,
from 30 to 60 per cent. of metal.

Species 11.  FRANKLINITE.*

External characters.. Colour, iron black, powder deep red,
or reddish brown; occursin granular masses, composed of
imperfect crystals, or small grains, which sometimes exhibit
the planes of the octohedron, strueture lamellar ; aspect simi.
lar to octohedral iron : sp. gr. 4.87; magnetic.

Chemical characters. Solable without effervescence in hot
muriatic acid, exhaling a slight odour of chlorine. Before
the blowpipe, the zinc is volatilized, leaving ‘a hard magnetic
alloy of iron and manganese, susceptxble of a polish.

Composition. Oxide of iron 66 ; oxide of.zinc 17 ; oxide
.of manganese 16.— Berthier. .

Locality. - U. 8. New Jersey, accompamed by the red

*In honour of Dr. Franklm

What is said of bog iron ore 7—What use is made of the bog ore ?—
What is the composition of Franklinite ?
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oxide of zinc, and yellowish n et. It is mostly em-
bedded in the red oxide of ziﬁ:,:e g
Species 12. HYDROUS OXIDE OF IRON.

External characters. Colour, iron black, internally black-
ish brown ; occurs massive, and crystallized ; structure of
the massive, fibrous and radiating ; crystals very minute,
the terminations, sometimes appearing like velvet ; %lso occurs
in slender stalactites, composed of fibres radiating from the
centre to the circumference ; scratches glass.

Composition. Oxide of iron 80.25 ; water 15 ; silex 3.75.
— Vauguelin.

Localities. Clifton, near Bristol, in quartose geodes, also
near Botallack, Cornwall, Siberia, and France.

Species 13. CARBONATE OF IRON.

External characters. Colours, wine yellow, yellowish
brown, or greyish yellow ; becomes brownish black, by ex-
posure ; occurs niassive ; composed of crystalline, foliated
plates, often curved ; structure foliated or lamellar ; lustre
shining vitreous ; streak white ; translucent when recently
broken ; occurs also in acute rhomboids, sometimes with
truncated terminal angles, in six-sided crystals, in octohedrons,
and in lenticular crystals; crystals often adhere by, thin edges
to other minerals, or are found in groups, or druses ; yields to
the knife ; cleavage parallel to the planes of an obtuse rhom.
boid, which is the primitive form : sp. gr. about 4.

-Chemical characters. Infusible, blackens and becomes
magnetic. Dissolves slowly in nitric acid, with slight effer-
vescence.

Composition. Oxide of iron 58 ; carbonic acid 35 ; oxide
of manganese 4.25 ; ‘magnesia 0.75 ; lime 0.5.—Klaproth.

Distinctive characters. From the earthy minerals which it
resembles, it is distinguished by its great weight ; from other
ores of iron by its crystalline, foiated cleavage, or fracture ;
and from blende, which it often very nearly resembles, by its

. yielding magnetic iron, by the blowpipe.'

On being exposed to the 'air, it is gradually decomposed ;
first the colour of the surface becomes brown, or black ; af.
terwards, also, the streak is changed into red or brown, its
hardness and specific gravity are diminished, and even the
chemical constitution is altered, the whole being converted
into hydrate of iron.-—Mohs.

What are the colours of caibonnte of iron ?—What is the composition

" of carbonate of iron 7—How is carbonate of iron distinguished ?
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It occurs abundantly in some countries, in veins and beds,
chiefly in primitive rocks, but sometimes in secondary ones.
It is associated with the other ores of iron, also with those of
copper, and lead, and with calcareous spar, brown spar, &c.

Localities. Hesse, Hartz, and Westphalia, where it is
worked as an ore of iron. France, Germany, and Spain, in
abundance. England sparingly. -

1. 8. Near Baltimore, Md. in lenticular crystals. New
Milford, Conn, chiefly in foliated masses, but sometimes in
obtuse rhombs.—¢¢ This appears to be the only locality in the
U. States, where carbonate of -iron occurs in quantity.”—
Sia‘ima‘n. \

Species 14. PHOSPHATE OF IRON.

External characters. Colour, indigo blue, sometimes nearly
black, and sometimes.greenish blue ; occurs crystallized, mas-
sive and amorphous ; form of the primitive, an oblong four.
sided prism, which is also the form under which it often ap-
pears ; crystals subject to truncation. It also oecurs in six,
eight, or twelve-sided prisms, and in rounded, flattened, or
lenticular crystals; structure fibrous, resemblmg hornblende ; H
crystals grouped, or ‘intersect each other, leaving interstices
or cells ; lustre shining ; the massive is laminated, or con-
sists of shining plates, adhering together ; the indurated oc-
curs in friable crusts, or in small masses, with an earthy tex-.
ture : ‘sp. gr. 2.69. '

Chemical characters. Fusible into a steel coloured gobule,
which is magnetic.

Composition. Oxide of iron 41.25 ; phosphoric acid 19.
25 ; water 31.25; alumine 5.—Laugier.

Distinctive characters. A little attention to colour will
dlstmgmsh it from hornblende ; from the blue carbonate of
copper, it differs'in. being of darker colour ; and from this
and indicolite, it differs in yielding a magnetlc globule. .

Localities. Isle of France. Allier, in France, Cornwall,
and Devonshire in England. Siberia. Bodenmais, in Bava.
ria. Stavern, in Norway.

U. 8. New Jersey. It is transparent when first taken
from the earth, but becomes deep indigo blue by exposure, or
by a modemte heat.——Woodbndge. Also on Crosswick’s

‘What is the colour of phosphate of iron 2—What is the compomwn of
phosphate of iron 7—What are the distinctive cluncter- of pholphau of
iron?
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creek, colour externally blue, but greeﬂish internally, and
soft, like talc.

. Variety 1. EARTHY PHOSPHATE OF IRON.

_ Eaternal characters. Colanrs, on its first exposure, greyish,
yellowish, or greenish white, but soon changes to indigo blue
of various shades ; occurs massive, disseminated, and invest-
ing other minerals ; soft ; often very slightly cohering ; dull ;

* soils the fingers : sp. gr. about 2.

Chemical characters. Becomes brown, and then melts into
a magnetic globule.

Composition. Oxide of iron 47.50 ; phosphorie acid 32 ;
water 20.—Klaproth. )

This variety is found in alluvial soils, as in mud and clay,
supposed to be more or less intermingled with animal matter,
and from whence it is probable the phosphoric acid  has been
derived. Indeed, it has been found penetrating the organic
remains of several animals.

Localities. Isle of Dogs, Isle of Man, and in the Shetland
Islands, in England.

U. S. Allentown, and other places, N. J. Near Plymouth,
and at Hopkinton, Mass. York, in Maine. At Allentown, it

. occurs in masses which weigh 30lbs. or more.—Conrad.

Uses. Phosphate of iron is sometimes ground and employ-
ed as a pigment. ’

' Species 15. CHROMATE OF IRON.

External characters.  Colour, blackish brown, or nearly
black ; occurs massive, disseminated, granular and crystal.
lized in regular octohedrons, or -donble four-sided pyramids,

- sometimes flattened ; powder and streak brownish ; lustre
imperfect metallic ; opake; brittle ; crystals sometimes so
minute as to resemble a tuft of hair, and sometimes of consid-
erable size ; fracture conchoidal, or uneven: sp. gr. 4 to 4.50;
sometimes magnetic.

Chemical characters. Infusible alone, but with borax, yields
a rich and lively grass green bead. )

Composition. Oxide of iron 34.7 ; chromic acid 43 ; alu-
mine 20.3 ; silex 2.— Vauguelin. :

Distinctive characters. The green tinge it gives to borax,
will distinguish it from octohedral ‘iron, which it most resem-
bles, and from the dark varieties of blende.

‘What use is made of phosphate of iron 7-—~What are the external cha-
racters of chromate of iron 1—~—What are the distinctive characters of
chromate of iron ?

”

.
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This species is usually found embedded in serpentine, stea-
tite, or talc. '

Localities. Near Grasgin, department of Var, in France,
in nodules and veins, in serpentine.- Uralian mountains, in
Siberia. Shetland Islands. In Bohemia, Silesia, and Pied-
mont.

U. S. Loudon county, Va. ~ Bare Hills, near Baltimore,
Md. in great abundance, in serpentine. From this locality,
according to Hayden, it extends through Pennsylvania, New
Jersey, and New York, to Milford, in Connecticut. From 10
to 14 miles from Philadelphia, on the West Chester and Lan.-
caster roads, it occurs in detached masses, weighing from a
few ounces to 20 pounds, and in one instance 500 pounds.—
Cooper. Hoboken, N. J. in octohedral crystals. On Staten
Island, N. Y. Milford, Conn. disseminated in serpentine.
Cummington, Mass. .

Uses. Chromate of iron is employed to furnish the chromic
acid, which, being united with oxide of lead, forms the chro-
mate of lead, or chrome yellow, a yellow pigment in great de-
mand. .

. 'The chromate of iron is worth from 40 to 60 dollars a ton
in market. The chromate of lead sells in large quantities for
$1,00 a pound, and in smaller quantities, or by the single
pound, $1,25 to $1,50. It.is stated that in 1819, about 3,000 -
pounds of the chromate of lead were manufactured in Phila-
delphia.—Cleaveland. :
Species 16. ARSENIATE OF IRQN.

External characters. Colour, olive green, passing into
bettle green and brownish green ; also yellowish brown, and
yellowish red ; streak, and powder, pale brown ; occurs in
small, and often very perfect cuhes, sometimes truncated on
the alternate angles, or on the edges and angles ; crystals
longitudinally striated ; lustre adamantine ; sometimes occurs
stalactical, and studded with crystals ; fracture imperfectly
conchoidal ; transparent, translucent, or opake ; yields to the
knife : sp. gr. 3. .

Fig. 166. ’

‘y-“ Fig. 166. A cube, with a triangular face on -
. each alternate, solid angle, formed by truncation.
/ : .

‘What is the use of chromate of iron 7—What are the colours of arse-
niate of iron ? .
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Fig. 167, .
Fig. 167. A cube, with the alternate solid an-
gles replaced by'four planes, of which the middle
ne is'a hexagon, and the others, triangles. .

Chemical characters. Melts in the flame of a candle. On
charcoal, before the blowpipe, emits the arsenlcal odour, and
leaves a magnetic scoria.

Composition. Oxide of iron 48 ; arsenic acld 18; water
82; carbonate of lime 2.— Vaugquelin.

Localities. St. Leonard, in France. Cornwall, and near
St. Day, in England, with the other ores of iron.

It is a rare mineral. .

Genus 11. URANIUM.

This metal is reduced to its pure state with great difficulty,
even in the laboratory of the chemist. According to Klaproth,
uranium is of a dark grey colour, with a metallic lustre and
granular texture. It is soluble in nitric acid ; fuses with great
dlﬂiculty, and affords a deep orange colour to porcelain ena-

: sp. gr.8to 9.
Species 1. BLACK OXIDE OF URANIUM.

Eiternal characters. Colours, greyish black, bluish black,
brownish black, and iron black ; occurs globular, reniform,
and amorphous ; fracture imperfectly conchoidal ; structure
granular or slaty ; lustre imperfectly metallic ; translucent,
opake ; brittle ; scratches glass, but yields to the knife : sp.

. 1.6,
nghemical characters. Infusible alone ; with borax, yields
a grey slag. Soluble in nitric acid, with the emission of ni-
trous gas.

Composition. Oxide of uranium 86.5 ; galena 6 ; oxide of
iron 2.5 ; silex 5.—Klaproth.

Distinctive characters. From the dark varieties of the sul-
phuret of zin, it is distinguished by its greater specific gravity,
and its want of the foliated structure which the zinc possesses.
The chromate of iron gives a green globule with borax, and
the ferruginous oxide of tungsten, is fusible alone.

This rare species is found in primitive rocks, commonly in
small masses. It is associated with the ores of copper, co-
balt, arsenic, silver, &c.

‘What are the cryatalhne forms of arseniate of iron 7—What is said of
the reduetion of uranium to its pure state 7—What are the properties of
black oxide of uranium ?—Is uranium a common metal ?
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Ldcajities. Konsberg, in Norway. Joachimsthal, in Bo.
hemis, and it» Cornwall, England.
+ ~  'Species 2. @EEEN OXIDE OF URANIUM,
Extemal characters. Colour, emerald, or grass green, of.
. ten very beautiful ; alsq, yeHowish green, leek green, and
lemon yellow ; streak pale ; occurs erystallized in quadrangu-
Jar prisms, in four, six; and eight-sided tables, and rarely, in
obtuse octohedrony ; all the varieties subject to truncation ;
crystals variously-grouped, sometimes resembling a fan, and
_ sometimes a sheaf ; sometimes it appears like a scale of mica,
attached to some other mineral ; structure foliated ; cleavage,
ef8y in tertain dirégtions ; lustre glistening, and sometimes
. pearly ; transparent, translucent ; yields to the knife : sp.
gr. 3.10. :
Fig. 168.

<E—>  Fig. '168. An eight and four.sided tabular
) ‘crystal, one of the common forms. -

‘Fig. 169. ) . _
AN Fig '169. An octohedron, with truncated sum.
\- \ mits, and truncated angles. .

—s.

. Chemioul characters. Decrepitates, but does not melt.
Dissolves in,nitric.acid, yielding, when the solution is satura-
ted, a lemen yellow solution ; with borax, yields a yellowish
green glass. -

Composition. Oxide of uranium 72.15 ; water 15.70 ; lime
6.8% ; dxides of tin and manganese 1.55 ; gangue 2.50.—
Berzelius, : ‘
. .'Aéconding to the analysis of Phillips, a specimen from Corn.
wall, ‘yielded oxide 6f uranium 60 ; oxide of copper 9 ; phos.
phoric acid 15.3; water 13.8; silex 0.5.

If thig is the.composition of the present species, it is a phes-
phate of uranium, probably coloured by phosphate of copper.
- Distinctive characlers. It resembles -green mica, but the
mica is elastic, while the uranium is easily broken, and is in-
elastic ; mica is ajso more easily cleaved. It may resemble’
some of the green ores of copper, but.copper, when dissolved

‘What are the external characters of green oxide of uranium -—What
are the distinctive characters of green oxide of uranium ? ;

20 . 3 . .
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in nitric acid, yields a blue colour with ammonia, which the
" uranium does not.

It is found in primitive rocks, and parucula.rly in granite.

Locdlities. Cornwall, where it is found in granite, with the
ores of copper, arseniate of iron, wavellite, &c. Bodenmais,
in Bavaria, with felspar and beryl: Near Autub, and near
Limoges, in France. '

% Near Baltimore, Md.—&ilmor.

Genws 12. TIN.

Tin is a white metal of considerable lustre, and not easily
oxidated by exposure. Itis easily cut with a knife, but is pot
so soft as lead. When bent, it makes a peculiar crack
noise, probably owing to the separation of some of its particles.
It is very malleable, and is readily reduced into thm sheets.
It melts at 442° Fah. : sp. gr. 7.29.-

Uses. Tin is employed for various, and’ very unpoiant
purposes. Thin sheets of iron, being dipped intp melted tin,
receive a coat of the metal, and are thus prevented from rust-

This is commonly called sheet tin, and is the article of
which the common tin ware is made. Tin foil, with mercury,
forms the amalgam on the backs. of looking.glasses. Tin
also forms a part of prince’s metal, Bntunnw. metal, pewter
speculum metal, &c.

It was formerly supposed that tin was' sometlmes found in
its native state, but Mr. Phillips observes, that this error arobe
from there having been found pieces of the metal at the sites
of old smelting places, and which had been reduced by the
heat, long before.

The ores of tin ‘are only two, an ! oxide and a sulphuret.

Species 1. OXIDE OF TIN,

Egternal characters. Colours,. yellowish brown, browmsh
black, greyish yellow, hair brown, and nearly' colourless, and
transparent ; the light brown, translucent, and the darker col-
ours, opake; occurs in crystals, and in masses, from the size
of grains to that of the fist ; ‘primitive form, the octohedron,
with square bases ; secondary forms very niimeérous, but diffi-
cult to ascertain, on account of the imperfections, or grouping
of the crystals ; lustre resinous, or adamantine ; structure la-
mellar ; cleavage parallel to the axis of the octohedron, and
also to the diagonals of the common base ; fracture uneven

‘What are the uses of tin 7~—Is tin ever found in its native state 1—
‘What are the colours of oxide of tin ?
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and xmpcrfecdymchexdd gives sparks ‘with steel ; bnttle

&p. gr. 6.7 to 7.
Fig. 170.

. Fig.170. An obtuse octohedron, or double
four-sided pyramld, the primitive form.

Fig. 171. A four-sided prism, terminated by
|four-sided pyramids. This i is one of the most com-
, morr forms.

\u . Flg. 172. The same as 171, with the angles
b ‘ truncated. S -

K
Fig. 173. ~

, .Fig, 173. A macled, or twin crystal‘ compos-
ed of two four-sided prisms, with truncated edges
joined together

Fig. 174.

Flg 174, A four-sided prism, surmounted by
exght-sxded pyrumds which are terminated by four-
sided summits.

A gr'ea.t variety. of other secondary forms are enumerated.
" Chemical characters. It decrepitates strongly, but in fine
" powder may be reduced to the metallic state on charcoal.

LComposition. 'Tin 77.5; oxygen 31.5 ; oxide of iron 0.25 ;.
leex 0.75.—Klaproth, -

-Distinctive characters. Carbonate of iron, whlch it moat
resembles, leaves a magnetic globule under the blowpipe.

" What are the cljystalline'fprmu of the oxide of tin ?

S —
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dphuret of zinc ie infusible, and not so hard as oxige of tin ;
ferruginous oxide of tungsten, yields readily to the kni
and melts into a black scoria. -

Tin occurs only in primitive rocks. Its Jocalities are few,
but Jameson observes, that when it does occur, ifis genemlly
in considerable quantities.

Localities. Cornwall, jn England. Gal]acla, in Spam.
Bohemia, and Saxony. Sumatra, Smm, and Pegu. - Mexico
and Chili.

The greatest known deposite of tm isat Cornwall, where it
occurs In veins, traversing granite, and other primitive rocks,
and is associated with chlorite, iron pyrites, topaz, quartz,
fluor, &c. The ore from the Cornwall mines is most com-
monly found in the state of crystals, variously grouped or ag-
5:; gated, and according to Phillips, the different veins yield

erent varieties of form. It is also found in alluyial deposites,
in the same district, and is called Stream I%n, because the
ore is separated from the rocks and brought down by streams
of water.

Some of the Cornwall mines extend many hundred fegt uh:
der the sea, and it is said that in one of them, the noise of the
waves, and the rolling of the pebbles can be distinctly heard,
so near has the excavation been carried to the bottom of the
ocean.

The Block Tin of commerce is extracted from the ore taken
from the excavated mines. Grain Tin, which is said to be of
a purer quality, is extracted from stream tin.

- Variety 1. FIBROUS OXIDE OF TIN. WOOD TIN.

External characters.  Colour, brown, of séveral shades ;
occurs amorphous,  reniform, globular, and wedge-shaped ;
surface generally water-worn ; structure fibrous in one du'ec-
tion, and concentric lamellar in the other ; fibres radiate, or
diverge, sometimes intersect each other ; lustre feebly resin.
ous ; colours, sometimes arranged in bands : sp. gr. 6.4.

Chemical characters. Decrepitates, and becomes reddish,
but does not melt.

Composition. Oxide of tin 91 ; oxide of iron 9. —Vau-
quelin, .

Variety 2. QTOAD S EYE WOOD TIN.

External characten Colours, hair brown, and yellowish

white, arranged in concentric layers ; occurs-in migute

How is oxide of tin distinguished from other minerals 7—Where is
the greatest known deposite of tin ?
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spherical  mwpsses,” cempased. of ‘fibres radiating from tire

centre. .

" Wood Tin, so called from its fibrous structure resembling
that of wood, is found chiefly in the hlluvial mining districts
of Corpwall. It is commonly found in small masses, but a
mass found near 8t. Austle weighs 15 1b. and for which 100
do)lars has been offered. '

.The toad’s ¢ye variety, is found in small masses embedded
in an aggregate of schorl and quartz.”

co ! Genus13. zInc.

Zinc; when pure, is of a brilliant white colour, with a tinge
of blue ; fracture uneven, striated, or foliated, présenting the
Tesult of a confused ctystallization ; when rubbed on the fin.
gers, zinc imparts to them a peculiar taste and smell. When
cold, it i$ net mulleable, but when heated to a little above 212°
it béeomes malléable, and may be hammered into thin plates,
or drawn under rollers. If heated to about 400° it becomes
so brittle as to be easily reduced to powder in a mortar.—
Thomson.” '

. Zinc melts at 680°, and if the temperature be increased, it
burns with a bluish white flame : sp. gr. 7.29.

Uses. When mixed with copper, it forms brass, one of the
most useful and common of alloys. In chemistry it is employ-
ed to obtain hydrogen, by solution with sulphuric acid and
water. Its salts and oxides are employed in medicine, and
the pure metal, when reduced to thin sheets, is used to cover
the roofs of buildings. - :

Zinc never occure in the native state, but is found mineral-
ized by sulphur, oxygen, or carbonic acid.

Its ores are few in number, and not common.

Species 1. SULPHURET OF ZINC. BLENDE.

External characters. Colours, yellowish, greenish, reddish,
or blackish brown ; streak corresponding with the colour, but
paler ; occurs crystallized, amorphous, and lamelliform ; pri-
mitive form, the rhombic dodecahedron ; secondary forms,
the octohedron, and tetrahedron, with their varieties, often
modified by truncation and bevelment ; opake, or translucent ;
yields to the knife ; brittle ; crystals commonly grouped, so
as to make it difficult to determine their forms ; lustre shining,

- What colour is pure zinc 7—How may zinc be made malleable—What
are the uses of zinc 7—What are the external characters of sulpharet of
zine ? . "5‘
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or splendent ; sometimes metallic or' adambntine ; structure

foliated : sp. gr. 3.7 to 4.
Fig. 175.

Fig. 175. The rhombic dodecahedron, the
primitive form. - )

Fig. 176,

v .
.

Fig. 176. 'The same with all the edges trun.

cated.

These simple forms are subject to deep and various trinca-
tions ; so that in many'instances, the forms are very difficult
to determine or understand. One complex form, having the
general appearance of fig. 175, is so modified by truncation,
as to present 24 faces, of which 12 are nearly equilateral,
and 12 isosceles triangles. L

" Chemical characters. Decrepitates, but is commonly infu-
sible. When pulverized and thrown into sulphuric acid, it
gives the odour of sulphuretted hydrogen. . -

Composition. (Brown variety.) Zinc 58.8 ; sulphur 23.5 ;
iron 8.4 ; silex 7.0.— Thomson. ’

(Yellow variety.) Zinc 64 ; sulphur 20 ; water6 ; iron5;
fluoric acid 4 ; silex 1.—Bergman. - o

Distinctive characters. Sulphuret of lead is easily reduced
to the metallic state by the blowpipe, while the zinc # infusi-
ble. Oxideof tin is of a darker colour than the present species,
and wants its foliated structure. Chromate of iron tinges bo-
rax green, and the carbonate of iron yields a magnetic glo-
bule, neither of which characters belongs to zinc.

Zinc is found in primitive and secondary rocks, and is asso-
ciated with sulphuret of lead, with iron and copper. *

Localities. Cornwall, and Perbyshire, England, Perthshiref
Cumberland, and in the lead hills, near Edinburgh.

U. 8. Near Baltimore, Md. Perkiomen lead mine, Penn.
Hamburg and Sparta, N. J, Near Hamilton Colloge, N. Y.
colour wax yellow and tramslucent.—Torrey.. At Shawan-

‘What are the crystalline forms of blende 7~—What are the distinctive
characters of blende ? L : )
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gunk Mountain,.angl ih the £wmds,~.m’. Y. Berlin, Conn.
colour yellof. Southumplon-lead mine, Mass; Also at
Levegstt. )
This ore commanly occurs too widely disseminated in its
ganBue, to, make it profitable for working. It is however
JSometinies, after roasting, used in the preparation of brass.
* - Species 2. RED OXIDE OF ZINC.

External charactérs. Colours, ruby, blood, or aurora red,
sometithes yelrowish red ; occurs massive, and disseminated ;
fracture foliated in one direction, and flat conchoidal in the
other ; lustre shining, and somewhat micaceous; eleavage,
(accérdihg to Phillips,) parallel to all the planes of a regular
six-sided prism ; translucent on the edges’; by exposure, be-

" comes dull, and covered with a. whitish pearly crust ; struc-

ture foliated ; brittle, and easily reduced to powder ; yields
to'the knife : sp. gr. 6.22.
\ Chemical characters. Infusible alone, but with borax yields
ayellowish transparent bead. Soluble with effervescence, in
all the mineral acids ; with potash melts into an emerald green
glass, which communicates to water, the same colour, but is
changed to rose red, on the addition of a few drops of acid.—
Bruce. : ‘ ) . o

Composition. Zinc 76 ; oxygen 16 ; oxides of manganese,
+and iron 8,—Bruee. . * . | ‘ ,

Oxide of zing 88 ; red oxide of manganese 12.— Berthier.

- Distinctive characters. It differs from red sulphuretted an-
timonial silvér, and from the thromate of lead, by its infusi-
bility before the blowpipe ; from the red oxide of copper by
its greater-specifio gravity, and by its colourless solution in
nitric acid 3 from the red oxide of titanium, by its solubility in
acids; and is not like the red sulphuret of arsenic, volatiliZed
by the blowpipe, with the garlic odour.—Cleaveland.

Localities. In the Franklin, Stirling, and Rutger’s iron
mines, in Sussex County, N. J. At Franklin, it is embedded
in a whitish oxide of zinc. Sometimes the Franklinite is em-
bedded in it, forming an aggregate of a singular aspect, a red

sground, with black spots. -

Cleaveland remarks, that this ore is well adapted to the ma-
nufacture of brass.

Species. 3. SILICIOUS OXIDE OF ZINC.
Egsternal characters. . Colours, yellowish or greyish white,

What are the external characters of the red oxide of zinc 7—What are
" the distinctive characters of red oxide of zinc ?
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and light brown, sometimes with a
stalachtgtcal botryoidal, massive, &n:lmg. ﬂ , pnmnry
form the right rhombic prism ; secondn.ry forms the s;
prism, and the four-sided table; variously, podified by mu-
tion ; also the octohedron ; crystals commonly collectéd#into
groups ; translucent or transparent ; becomes electric By heat;
sometimes gives fire with steel, but may more commonl be”
scratched by the knife ; texture, foliated, . fibrous, or e y
8 . 3.4.

pCghrcmr,cal characters. Whltens, and becomes fnab.fe, but
does not melt. Dissolves in nitric acid, without effervescence,
forming a gelatinous solution.

Composition. Oxide of zinc 66 ; silex 33. —Klaproth

Oxide of zinc 38 ; silex 50 ; water 12.—Pelletier.

Distinctive charactera. The zeolites, which it sometimes
resembles, melt into a spongy mass. -From stilbite, and the
varieties of carbonate and sulphate of lime, it is distinguished
by the effects of acids, and the result of the blowplpe, as also
by its electric property.

This species is found in primitive, transition and secondary
rocks, but most frequently in limestone.

Localities. Wanlockhead, in Scotland. Leicestershire,
and Derbyshire, Eng. Flintshire, in Wales. Bleiberg, in
Carinthia, and Friberg, in the Brisga

U.S. Perkiomen lead mine, and at Conestoga cmek,
Penn. Near the falls of the Hockhocking, Ohio.

Species 4. CARBONATESOF ZINC. CALAMINE.

- External characters. Colours, grey, greenish; :or brown
yellowish, and sometimes nearly white ; occurs cryﬁa.lhzed
compact, amorphous, pseudo.morphous, and cuprifeyous; trans-
lucent, or opake ; ylelds to the knife ; not electric by heat :
sp. gr. 3.35 to 4.41.

Chemical characters. Infusible, but loses about 34 per cent.
by ignition. Soluble with effervescence, in cold sulphuric, or
warm nitric acid.  Cleaveland says, if paper, which has been °
immersed in a solution of this salt, in nitric acid, be dried, and
then held at the distance of a few mches from burmng coals, ,
it spontaneously kindles,

Distinctive characters. Itis distinguished from the silicious

“What are the colours of silicious oxide of zinc 7—What are the dis.
tinotive characters of the silicious oxide of zin¢ 7-~What are the colours
of carbonate of zinc 1—What are the chemical characters of c;r‘bonne

of sinc?
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oxide, by its efférvescence with acids, and by its not forming a
gelatinous solution.

Uses. When tnelted with copper it forms brass.
«"Thetwo last named species were anciently known under the
naime of ine.

“The? arfeients highly esteemed an earth under the above
namey which hed the quality of converting copper into a gol-
den yellow metal, and at the same time, of increasing lts

ight. . »

2lt is mdst probable, that at first, brass was formed by the
natural odurrence of the eres of copper and zin¢ together,
is gld to be t.he case-in some of the Hungarian mines.
ss had Been made and employed in the arts, for many
centunes, before it was known that calamine, whlch was con-
_#dered an earth, contained a metal.

-At paesent, most of the brass used in commerce and the
arts, is made more or less after the ancient manner. The
oxide; or ‘carbonate of ziic,.being previously roasted, is mixed
with granulated copper and charcoal, and then exposed toa
proper degree of heat. ; The zinc is reduced to its metallic
gta&‘, and unites with the copper to form the alloy in question.

’ he mode of obtaining metallic zinc, is by first roasting the
.cdlamine to drive bff the carbonic acid, and other volatile mnat-
ters,, and then by distilling, in earthen retorts, the beaks of
wduch are placed under water. The metal passes by distilla-
tion, 1nto the Vessels of water. This process is said'to have
been obtained from the -Chinese, by a person who went out for
th.at‘ purpose.

s  Species 5. SULPHATE OF zINC.

,Emtcmal character:. Colours, wh}te, greynsh or reddish
white ; oocurs m,copcretwns, in efllorescences, stalactical, )
remform, and investing ; also crystallized in minute rectangu.
lar, four-snded prisms ;_structure of the massive, fibrous and
radiated ; Tustre shlmng ; translucent ; soft, bnttle soluble in
water ; pste, styptic 4nd nauseous:. sp. gr. 2.

Ghemical characters. Befor¢ the blowpipe it - fuses, and

. gives off a farge quantity of water and sulphuric acid, leaving
a grey scoria. Its solytions in water, are preclpltated into the
carbanated alkall& -

Compomwn Oxlde of zine 27 5 ; salphuric acid 22 water

50. . .
e ¢ . .w »

‘What is calamine ?-'-Whnt was thingncient method o ing brass 7
-—-Holw is' metallic zmc obtained ?~—~What is-the oomwmt on of wlnto
vitriol ? . R

¢ -
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Itis fonnd in mines, contpining-the mlphuref of zine, @m
the decomposition of which it is supposed to arise.

The sulphate of zinc, or white vitriol of commerce, is pro-
duced by the same kind of process, already cnbed .
making green vitriol, or sulphate of copper. huret
of zirie, being first roasted 18 exposed to the.actxon o
and moisture, by which, means the sulphur is’ convertéﬂ mw
sulphuric acid, by the absorption of oxygen from the atr®
phere. As the acid. forms, it combines with the~zinc, fo mupﬁ
a sulphate, which is obtained by lixiviation, or wa§hmg
subsequent evaporation and crystallization.

Genus 14. MANGANESE. *- )

Manganese, in its metallic state, has not been converted te
any use ; it is therefore never reduced, except in the laborgy .
tory of the chemist, in small quantities, by way of expetimggt.

When pure, it is of a greyish white colour, like cast iron,.
and of a brilliant lustre ; melts at 160° Wedgewood, and has
neither taste, nor smell. Exposed to the air, it soon loses its
lustre, and again becomesan oxide : sp. gr. 8. : ’

Uses. The black oxide of manghnese is employed, with
muriate of soda, and sulphuric acid, to produce chlorine;a ¥as

- used in bleaching cotton and lined: cloth, -paper, &oc. * Ikig

also used with sulphuric acid, to furnish oxygen gas for chem;-
cal purposes ; and in small quantities, ‘it enters into’the tom?
position of glass. It is also employed to gwexpurple tmge :
to enamel.
The best test of the presence of ma.nganese is,the purple
colour which all its ores give, when fused with ‘borax. *"
The ores of this metal are not vety numerous, but they are
" widely disseminated, and_quite-common.
Species 1. BLACK oxIDE oF ﬂm‘bmﬁm. :
External characters. .Colours, greyish black," daffevjolet,
or iron black ; occurs masswe, acicslar, and crystalhzed
pnmmve form, the rhombic prism, withgvagious modigications ;
*also, in acicular crystals, longitudina]ly- striated,- and *diverg-
ing, or confugedly intersectingeach other ,,lluueeq,nhy, some-
ftmétas metallic, and shining ; sorls the ﬁngera sp. gr. 4 M to
. N L)
Variety 1. RADIATED AND FIBROUS mcx OXIDE. OF -
. .. MANGANESH, . -0
External chartucters. Caloury dark stoel grey, passmg.mto

-‘How 'll v&m‘e vitriol prqpnred LWht are tha'uses of the black oxide
of manganese 7—A4re the ores of manganese tommon ores, or not 1—
Whik are the extemal'ehmcters of black oxide of manganese ?
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iron black ; o‘um in fibres, or in acicular crystals, some-.
times radmtmg from a point, and sometimes intersecting each
other ja various directions, and resembling a bunch of the
finest pfeel needles, after having been in the fire ; lustre metal-
lic ; often presenting specimens of singular beauty
.- C'Iwmwal characters., Infusible alone, but with borax dis-
solves, giving the globule a dark violet, orpurple tmge When
agrain or two of its powder is mixed with a little common

salt, and moistened with sulphunc acid, ahd heated, the suffo- .-

catmg "smell of chlorine is emitted. .
. Composition. Manganese 44 ; oxygen 42 ; oxide of iron
3 ; silex5; carbon 1.5. —Cordwr.
O_xxde of manganese 99.25 ; water 0.25.—Klaproth.
Distinctive characters. It resembles sulphuret of antimony,
‘but this is easily fusible, while the manganese is infusible. It
.may be confounded with brown hematite, but this becomes
magnetic under the blowpipe, and tinges borax brown, while
the manganese tinges borax purplg.
Variety 2. COMPACT BLACK QXIDE OF MANGANESE.
Egternal characters. . Colours, dark steel grey, passing into
iron black, violet brown, or brownish black ; occurs massive,
stalactical, and botryoidal ; lustre a little meballxc, or dull ;
fracture conchondal or-uneven ; texture compact; yields 1%
-the kife, but sometimes scratches glass ; soils the fingers:
8P, gry,3.70.
- Chémical characters. - Infusible alone ; with borax gives
<he purple globule. .
sition. - It is an impure mineral, containing about 60
or 80 per -cént. of the oxide of manganese, 20 per cent. of
mm, and often a portion of silex, barytes, carbon, &c.
 Variety 3. EARTHY OXIDE OF MANGANESE.

. Eatexnal characters. Colours, greyish brown, and blackish
brown'; oocura massive, amorphous and botryoidal ; ; texture
and fractute earthy ; more or less friable, and sometimes pul
verulent ; soils the fingers strongly : sp. gr. 2 to'3.

Compesztwn It sometimes contains nearly one half oxide
of iron, or other foreign substances,

This variety is kpown to miners under the name of wad.
Jameson says, that when it is dry, and mixed with one fourth
of i lts weight of lrnSeed oil, and moderately heated, it mﬂames

What are its chelmoal chnmcten 2—What is the composmon of black
oxide of manganeae 'I--Wlut are m distinctive clnmten
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Oxide of manganese is found chiefly in pnﬂuve rocks, and

most frequently among the ores of iron. It isvery extensively -

diffused, and is -often the colouring matter of other sinerals.
It however does not very ‘often occur in large quanunes ata
lace.
P Localities. Comwall Devonshire and Aberdeen. In Ger-
many, France, Siberia, and indeed in almost every couatry. °
U. S. Lawrence county, Arkansas Territory. Near
Greenburg, and near Big Sandy river, Ken. Shenandoeh

county, and Albemarle county, Virg. Near Wilkesbarre;’

also near Launcpster, and in Northumberland . county, Penn.
Near Hamburg, N. J. Near Trey and near Ancram,and on
the Island of New York, N. Y. Monkton, Ver. crysta.lhged

and earthy. Also at Benmngton, from whence large quanti- -
ties are drawn for use.—Hall. Leban6n, Conn. Miltow,:
Lynn, Deerfield, and Leverett, Mass. Also a“)orchester,

Adams,\Rlchmond and Plamﬁeld Mass.
Species 2. - SILICIOUS OXIDE OF MANGANESE. .

External characters. €olours, pale red, roge red, reddish
brown, and yellowish white ; occurs massive, composed of
granular concretions; also earthy, and it is said in lenticular
crystals ; fraeture conchoidal ; lustre shining, or nea.rly dull
scratches glass, when compact sp. gr. 3.2.

Chemical characters. Fusible on the edges; wnh “borax,
gives a violet coloured, translucent glass. -

Composition. Oxide of manganese 52.6 ; silex 39. 6'; oxide
of iron 4.6 ; lime 1.5 ; volatile matter, 2. 75 —-:Benelws.

Localities. Kapmc, in Transylvania, with magndtic oxide*

of iron, and garnets. Near Tavistock, in Devonshire,- with
the grey oxide of manganese.. Also in Sweden, Siberia, &c
U. 8. Middlebury, Ver. Cummington, Mass. - -

Species 3. CARBONATE OF HANGANEBE

External characters. Colours, rose red, reddish white, and

brownish ; occurs massive; composed of small shining crys-
tallime grains, of a foliated structure ; also globular, and reni-
form; yields a little to the knife ; translucent on the edges ;
fracture conchoidal, and splmtery sp. gr. 8.20.
It is said also to occur in fenticular orystals. " )
Chemical tharacters. Infusible, buf becomes brown ; wnh
borax, gives a reddish violet bead.

-What are the external characters of silicious oxide. of mangnneu —
What are the colours of e:rbolme of manganese T N
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Composition. Oxide of manganese 48 ; carbonic acid 49}
oxide of iron 2.1 ; silex 0.9.— Lampidius. ’

Localities. Nagyag, and Kapnic, in Transylvania, in a vein
of native auriferous tellurium.

Genus 15. MOLYBDENA. .

The pure metal, which is obtained with great difficulty, is of
a white colour, tinged with yellow. On exposure to the air,
it soon oxidates, but remains unaltered under water. On.ex-
posure to continued heat, it is converted into a white oxide.
By the action of sulphuric and nitric acid, it is converted into
molybdic acid, which has the form of a yellowish white pow-
der. Sp. gr. of the pure metal, 8.6.

The ores of this metal are few, and though not uncommon,
they rarely occur in any considerable quantities.

Species 1. SULPHURET OF MOLYBDENA.

Euternal characters. Colour, nearly that of fresh cut, me-
tallic lead ; occurs massive, or crystallized, in short hexahe.
dral prisms ; structure lamellar, or foliated ; cleavage perfect
in one direction ; lustre brilliant, and not subject to tarnish ;
folia easily separable, and somewhat flexible ; unctucus to
the touch ; leaves a metallic streak on paper; opake : sp. gr.
4.5 to 4.7 ; often appears, in spots, or dots, in other minerals,
as in limestone. . °

Chemical characters. Infusible, but sometimes gives out
the odour of sulphur, and if the heat be urged, emits white
fumes. Soluble with effervescence in carbonate of soda. It
is converted into molybdic acid by the action of nitric acid.

‘Composition. Molybdena 60 ; sulphur 40.—Bucholz.

Distinctive characters. It resembles plumbago, but may be
readily, and certainly distinguished from it, by the blowpipe
with borax. The molybdena, in small scales, will adhere to
the surface of the globule of fused borax, without any change ;
but the plumbago dissolves, or separates into minute parti.
cles, coating the surface of the borax with a lead grey crust.
Micaceous iron becomes magnetic béefore the blowpipe, which
will always distinguish it from molybdena.

This mineral belongs to primitive rocks, as granite, gneiss,
and primitive limestone.

Localities. Near Mont Blanc. Near Norberg, in Sweden,

‘What is said of pure molybdena 7—Are the ores of molybdena com-
mon 7—What is the appearance of sulphuret of molybdena ?—What are
the chemical charactérs of this ore ?—How is this ore distinguished from -
plumbago ? 26
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in a whitg steatite. Abo, in Finland, with hornblende, Chessy,
in France, in scienite. Cornwall, with tin and copper.
Cumberland, with apatite, and iron ore,

U. S. Chester county, and Delaware county, Penn. Near
Baltimore, in granite. Near Philadelphia, in gneiss. On the
island of New-York, and in the Highlands, N. Y. Also in
West Chester, and Putnam counties, and at Crownpoint.
East Haddam, Saybrook, and Brookfield, Conn. Shafisbury,
Mass. in six-sided tables or plates.—Silliman. Also, at Brim-
field. Brunswick, Maine, in six-sided tables, and in foliated
masses.—Cleaveland,

Species 2. OXIDE OF MOLYBDENA.

Egxternal characters. Colour, straw, or sulphur yellow ;
occurs pulverulent, and in friable crusts.

Chemical characters. When heated, by the compound
blowpipe, a snow white oxide is sublimed.—Cleaveland.

It has not been analyzed, but according to the observation
of Berzelius, it behaves under the blowpipe like pure molyb-
dic acid.

Localities. Nummedalen, in Norway, on sulphuret of mo-
lybdena. And at Coryburg, in Scotland.

U. 8. Brunswick, m Maine, with sulphuret of molybdena.

Genus 16. ANTIMONY.

Colour of the pure metal, white ; occurs in foliated or la-
mellar masses, the lamelle being placed in irregular direc-
tions, often with broad shining faces, sometimes curved ; brittle,
and easily reduced to a powder ; melting point 800° Fah. and
at a higher heat, evaporates in form of a grey smoke ; soluble
in the acids : sp. gr. 6.8,

Uses. It enters into the composition of [p:mtmg types, of
speculum metal, of Britannia ware, &c. medicine it is
universally employed, when united to tartaric acid, under the
name of tartar emelic. .

Its ores are few, and its localities not very numerous.

Species 1. NATIVE ANTIMONY.

External characters. Colour, tin white, but on exposure
becomes yellowish, or brownish; occurs reniform, amor-
phous, and in thin plates; also crystallized in octohedrons,
and dodecahedrons; lustre brilliant ; structure lamellar ;

What is the colour of pure antimony ?—Is antimony. a brittle, or a
malleable metal ?
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cleavage easily effected, in certain directions ; brittM: sp. gr.

Chemical characters. Easily fusible with a grey inodour.
ous vapour. With borax, it separates into small individual
globules, and continues to emit white fiumes from its own com.
bustion, after the heat is removed ; on cooling, the globule
becomes covered with minute crystals of the oxide of anti-
mony.

Composztm ~Antimony 98; silver 1; iron 0.25.—Klap
roth. .

It often contains a little arsenic, and some specimens leave
a small globule of silver on the charcoal, after the antimony
has escaped.

Distinctive characters. It resembles antimonial silver, but
this always yields a globule of silver under the blowpipe. The
sulphuret of antimony gives the odour of sulphur, which the
native does not. It may also be taken for arsenical iron, and
native bismuth. But the first emits the arsenical odour, and
leaves a magnetic globule, and the bismuth has a tinge of
copper-red.

It is found in primitive rocks, and is a rare ore.

Localities. Sahlberg, in Sweden. Dauphiny, in France.
Andreasberg, in the Hartz. Allemont, near Grenoble.

U. 8. Harwinton, Conn. in broad plates, associated with
sulphuret of antimony.—Siliman.

Species 2. SULPHURET OF ANTIMONY,

External characters. Colour, lead grey, passing into steel
grey ; streak unchanged ; often irridescent, from external
tarnish ; occurs massive, composed of delicate threads, or
needles, closely aggregated, and sometimes so fine as to re-
semble wool ; ‘also, crystallized in rhombic prisms, variously
modified, nnd variously terminated ; lustre splendent ; fracture,
and texture fibrous; yields to the knife ; bnttle, and easily
reduced to powder : sp. gr. 4 to 4.80. °

Chemical characters. Meltsin a candle. Before the blow.-
pipe, emits-the odour of sulphur, and is mostly vola.txhzed in
the form of a white smoke.

Composition. Antimony 74 ; sulphur 26.—Bergman.

Distinctive characters. ‘The easy fusibility of this species,

What are the chemical and distinctive characters of native antimony ?
—What are the uses of antimony ?-~What are the colours of sulphuret
of antimony ?
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will easily distinguish it from-the minerals it most resembles,
particularly, from the oxide of manganese. It differs from
native antimony, in emitting the sulphureous odour when
heated, and in being of a darker colour.

Sulphuret of antimony is the ore from which the antimony
of commerce is obtained. . It is found in primitive and secon-
dary rocks, associated with the sulphurets of lead, and zinc,
and with ores of iron, ¢opper, and arsenic.

Localities. Andreasberg, in the Hartz. Friberg, in Sax-
ony. Schemnitz, in Hungary. Nagyag, in Transylvania.
Mexico. England. Scotland. Ireland. Spain, &c.

U. 8. Near Richmond, in Virg. Near Zanesville, Ohio.
Harwinton, Conn. with native antimony. Near South Had-
ley, Mass. On Saco river, Maine.

Species 3. SULPHURETTED OXIDE OF ANTIMONY.

Egternal characters. Colour, cherry red, or brownish red,
streak unchanged ; surface, often irridescent, from tarnish ;
occurs in acicular prisms, radiating, or interlacing ; feebly
translucent ; also, occurs massive, with a fibrous, or granular
structure; lustre metallic adamantine ; brittle : sp. gr. 4 to
4.6. .
Chemical characters. Melts easily, and is entirely volatali-
zed, by continuing in the +heat. In nitric acid, it becomes
covered with a white coating, but does not entirely dissolve.

- Composition. Antimony 67.50 ; oxygen 10.80 ; sulphur
19.70.—Klaproth.

It occurs with the sulphuret of antimnony, which has induced
a belief, that it arises from the decomposition of that ore.

Distinctive characters. Cinnabar is of a deeper, or scarlet
red colour, and is volatilized with a blue lame. Red oxide of
copper leaves a globule of the metal on the charcoal, and the
red oxide of tin 18 infusible.

Localities. Kapnic, in Transylvania. Allemont, in France.
Hungary. Saxony. Tuscany, &c.

U. 8. Near Leesbyrg, Vir. in detached masses, in the
soil ; it has a deep ruby colour.— Hayden.

Genus 17. CHROME.

Colour of the pure metal, between tin white, and steel grey.
1t is obtained from the native chromate of iron, with difficulty,

‘What are its distinctive characters —What is the.ore from which the
antimony of commerce is obtainéd 7—What are the colours of sulphu.
retted oxide of antimony 7—What are the chemical characters of this
ore? . .

\
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and only in small quantities ; when this metal is oxidated to
its fullest extent, it constitutes chromic acid, a crystalling solid
of a beautiful aurora red colour. The metal has a radiated,
crystalline texture, and is hard, and brittle : sp. gr. about 6.

Uses. The oxides of chrome, or chromic acid, form very
beautiful and useful colours, when combined with other metals,
as iron, cobalt, lead, or mercury. Green, yellow, and red
colours, are produced in this way, and are employed as pig-
ments, and for the colouring of porcelain ware. The eme-
rald, actinolite, and several other green minerals, owe their
colours to oxide of chrome.

Species 1. -OXIDE OF CHROME.

External tharacters. Colours, bright grass green, and pale

yellow ; occurs pulverulent, or compact ; translucent, when
compact, and of a green colour, bearing the marks of crystal-
line structure; lustre, and appearance, like that of compact
crystalline limestone. :

Chemical characters. The green changes to yellow by
‘heat. Gives a green colour to borax, and also to beiling
alkali ; but the colour is precipitated by further boiling.

Locality. Unst, one of the Shetland isles, where it fills the
cavities of chromate of iron.—Mac Cullach.

Genus 18. ARSENIC.

Colour of the metal, bluish white, like that of steel ; lustre
brilliant ; brittle ; soft; may be reduced to powder in & mor-
tar ; when heated it emits the odour of garlic, and flies off in

white fumes; sublimes without melting ; oxidates, and turns

dark, on exposure, but retains its brilliancy for years, if closely
sealed in a glass tube : sp. gr. 5.7. .
Uses. It entersinto the composition of some metallic alloys,
and its oxides are employed in the preparation of certain
paints ; in the colouring of glass, and in medicine, it is used
under the name of Fowler’s solution. It is a violené poison, in
all its modes of existence, except in that of a pure metal.
No mines are wrought for the purpose of obtaining this
metal. Thatused in commerce, which is the white oxide, is
chiefly scraped, by condemned criminals, from the long chim
nies of the cobalt smelting furnaces in Saxony. :

‘What is said of metallic chrome 72—What are the uses of the oxides
of chrome 7—What is the colour of the native oxide of chrome 7—What
«are the chemical characters of the native oxide of chrome 7—What is the

colour of pure arsenic 7—What are tl’lke uses of arsenic ?
. 206
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Species 1. NATIVE ARSENIC.

External characters, Colour, tin white, inclining {o steel
grey, or lead grey; externally, tarnished nearly black ; oc-
curs reniform, botryoidal, in plates, and in concretions ; frac-
ture uneven ; structure imperfectly foliated; or sometimes,
concentric lumellar, and sometimes, with impre_ssiom of crys-
tals ; yields to the knife ; brittle ; lustre metallic : sp. gr. 5.7.

Chemical characters. Burns with ‘a blue flame, yielding a
dense white smoke, attended with the odour of garlic, and
leaves onthe charcoal, a minute portion of iron, silver, or. gold.

Distinctive characters. From other native metals, it may
readily be distinguished, by its beginning to evaporate before
it melts. Arsenical pyrites leave a magnetic globule; and
arsenical antimonial silver, leaves a silver globule, both of
which will show that they are not the present species.

. Jt occurs chiefly in primitive rocks, with the ores of cobalt,
silver, copper, &c.

Localities. Koningsberg, in Norway. Inthe Hartz, Bohe-
mia.. France. England, &c.

U. 8. Martha’s vineyard,

Species 2. OXIDE oF ARSENIC.

External characters. Colour, snow white, or yellowxsh
reddish, or greenish white; occurs earthy, capillary, and in-
vesting ; also crystallized in octohedrons, and in quadrangular
tables; cleavage parallel to the planes of the octohedron ;
lustre vitreous ; ; texture fibrous, or granular; crystals often
minute and delicate ; translucent; opake. -

Chemical characters. Gives out the smell of garlic, and
finally evaporates. Soluble inr about 80 parts of water.

Distinctive characters. Its solubility in water ‘will distin.
guish it from pharmacolite,and other minerals which it resem-
bles.

Localities. Andreasberg, “in the Hartz, with the ores of
arsenic and lead. Also in the Pyrenees.

This is a very rare mineral, and perhaps, with the excep-
tion of the carbonate of barytes, which is also rare, the only
msta.nce, where nature has furnished, ready prepared, & vio-
- lent poigon in the mineral kingdom.

Speries 3. SULPHURET.OF ARSENIC.
Of this species there are two varieties, which differ chiefly
in respect to colours They are both composed of metallic,

‘What are the distinctive characters of natjive arseme ?—What is said
of the properties of the native oxide of arsenic ?
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arsenic, and sulphur, though probably in different propor-
tions. '
Variety 1. RED SULPHURET OF ARSENIC. REALGER.

External characters. Colour, aurora red, scarlet, or blood
red ; occurs amorphous, in concretions, and in flakes, or crusts;
also crystallized in the form of a four-sided prism, with the
terminal planes set obliquely on the lateral planes, and in six-
sided prisms, both forms being- subject to a variety of modifi-
cations, from truncation, and bevelment ; lustre shining, vitre-
ous, or waxy ; streak, lemon yellow ; fractare of the compact,
conchoidal ; semi-transparent, or opake ; soft; often yields
to the nail ; brittle : sp. gr. 3.30; becomes electric, by
friction. _
' Chemical characters. Melts easily, and burns with a blue
flame, and white smoke, attended with the odours of sulphur
and garlic. - In nitric acid, it becomes whitish.

Composition. Arsenic 69 ; sulphur 31.—Klaproth.

Distinctive characters. Its colour resembles that of chro.
mate of lead, but the chromate is much heavier, and tinges
borax green. The red ores of silver and mercury give a red
streak, and seldom give the odour of arsenic, like the present
variety. They are also heavierthan the present species.

Uses. 1t is employed as a paint, and the Chinese form
vessels, and images of it. '

Variety 2. YELLOW SULPHURET OF ARSENIE. ORPIMENT.

External characters. = Colour, lemon, or golden yellow ; oc-
curs reniform, disseminated, and in plates ; also, it is said, in
minute crystals ; lustre shining, sometimes brilliant, and metal-
lic ; structure foliated, or laminated, the lamine often curved,
and easily.separable, like those of mica ; flexible, but not
elastic; translucent ; by friction acquires negative electricity :
sp. gr. 3.4. .

Chemical characters. Burns, emitting the fumes of sulphur
and arsenic. ‘

Composition. Arsenic 57 ; sulphur 48.—Thenard.

Distinctive characters. It most resembles yellow mica, but
the layers of mica are flexible and elastic ; those of orpiment
being easily broken. ‘Mica also gives no fumes when heated.
Native sulphyr has not & foliated structure, like orpiment, and
is not so heavy. J :

What are the colours of the red sulphuret of arsenic 7—What are the
distinctive characters of realger 7—What are the external and distinc.
tive characters of orpiment ?
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+

Uses. Orpiment is employed as a paint, but for this purpose,
it is mostly prepared by art.

Both varieties are found, chiefly in secondary, but some-
times in primitive rocks. Sometimes realger occurs among
the products of volcanoes.

.* Localities. Reelger is found in the Hartz, in ‘the mines of
Saxony, Bohemia, and Hungary, and on the North West coast
of America. Also, among the volcanic matter of Etna, Vesu-
vius and Guadaloupe.

Orpiment is also found in Suabla., in Pledmont, at Moldavia,
in Hungary, in China, and in Nova Scotia, in America.

Genus 19. coLUMBIUM.*

Columbium, in the purest state in which it has been obtain. -

ed, is a metal of a dark iron grey colour, which, when rubbed
st a fine whetstone, or is scratched with a kmfe, puts on
the metallic lustre. Tt scratches glass, is brittle, and is not
acted on by any of the acids, or by any mixture of them : sp.
r. 6.
g The ores of Columbium are few, and occur but rarely, a.nd
in small quantities. ,
Species 1. 'FERRUGINOUS OXIDE OF COLUMBIUM.

External characters. Colours, greyish, and brownish, or
bluish black ; occurs amorphous, and in small crystalline
masses, the forms of which are imperfect, four, and six-sided
prisms, sometimes flattened, and variously modified by trunca.
tion ; structure 1mperfectly foliated ; brittle ; lustre a little
shining, but not metallic ; opake : sp. gr..6to 7.

Chemical characters. Infumble, and suffers no change by
the blowpipe alone.. Partly soluble in heated sulphuric acid
~—Mohs. If fused with potash, mixed with a little borax, the
. mass spreads on the charcoal, and passes from a brownish to
a greenish colour. With borax it dissolves with difficulty,
and forms a bottle green glass. -

Composition, (From New-London.) Oxide of columbium
87 ; oxide of iron 21.—Haichett.

(From Sweden.) - Oxide of columbium 85 ; oxide of iron
12; oxide of manganese 8.— Vaugquelin.

Columbxum was first discovered by Mr. Hatchett, in a spe-
cimen of unexamined ore, said to have been sent from Gov,

* From its being first discovered in America. -

What ate the uses of these twa ores 2-—What are the extemal and

.. chemical characters of fermgmous onde of columbium ?—~Where was

eolumbium first discovered ?
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Winthrop, of Connecticut, to Sir Hans Sloane. It was depo-
sited in the British Museum, and analyzed by Mr. Hatchett,
in 1801, who found that it was the ore of a new metal, to
which he gave the name of Columbium, in honour of this
country. . ' o !

After the discovery of Mr. Hatchett, Mr. Ekeberg, a Swe-
dish chemist, discovered the oxide of a new metal, in a speci.
men of ore from Finland, and to which he gave the name of
Tantalum. 'The ore itself he called Tantalite.

In the year 1809, Dr. Wollaston, having obtained specimens
of the ores of the two new mefals from America, and from
Finland, discovered that they differed enly in respect to local-
ities, and that they were ores of the same metal.

Localities. Kenmito, in Finland. Bodenmais, in Bavarta.

U. 8. New-London, and Haddam; Conn. At Haddam, it
is embedded in granite, with garnet, chrysoberyl, and beryl.—
Torrey. Warwick, N. Y.—Robinson.

" Genus 20. CERIUM.*-

The characters of this substance, as a pure metal, are little
known. The chemists have demonstrated, that such a metal
exists, but its refractory nature is such, as to defy every
means, heretofore uded, to reduce it to the state of a pure
metal. )

Its ores are various, but most of them are rare, and have
been found in only small quantities.

Species 1. * SILIC10US OXIDE OF CERIUM.

External characters. Colours, rose red, brownish red, and
flesh red, passing into grey ; streak nearly white ; occurs
massive and disseminated ; fracture compact ; splintery ;
translucent, or opake; brittle ; texture granular; lustre shi-
ning ; scratches glass ; yields with difficulty to the knife :

sp. L%; 4.9.
mical characters. Infusible alone ; with borax dissolves
into an: orange coloured globule, which grows pale on cooling.
. Composition. Oxide of cerium 68.59 ; silex 18; oxide of
iton 2 ; lime 1.26; water and carbonic acid 9.60.— Heisinger.
Locality. Westmoreland, in Sweden, with bismuth, mica,
hornblende, and molybdena.

# From the planet Ceres.

‘What is said of cerium as a metal ?
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Species 2.  ALLANTTE.*

External characters.  Colours, brownish, and greenish
black ; powder greenish grey ; occurs massive, and crystal-
lized in four, and six.sided prisms, variously terminated ;
fracture imperfect conchoidal ; lustre shining resino-metallic ;
scratches glass, and gives spnrks with steel ; opake : sp. gr.
3.5 to 4. ) .

Chemical characters. Becomes greenish yellow, and some.
times intumesces, and melts into a slag.

Composition. Oxide of cerium 33 ; oxide of iron 25.40 ;
silex 35.40; lime 9.20; alumine 4. 10.— Thomson.

Distinctive characters. It resembles gadonolite, but ac.
cording to Bournon, gadonolite, in thin pieces, is translucent,
and of a fine green colour, while the present species is com.
monly opake, but when translucent, is of a yellowish brown
colour.

Locality. West Greenland, in a granite rock.

Species 8. ITTRIO-CALCAREOUS OXIDE OF CERIUM,

External characters. Colours, greyish white, greyish red,
and violet blue; colours sometimes mingled in the same spe-
cimen ; occurs amorphous, and in crusts ; texture granular;
_structure lamellar ; lustre glistening ; fracture uneven ; ; yields
to the knife : sp. gr. 3.44.

Chemical characters. Becomes whlte, but is infusible alone.
On adding a little gypsum, it fusés into a bead, which becomes
white on cooling. In fine powder, soluble in muriatic acid,
forming a yellow solution.

Composition. Oxide of cerium 18.22 ; ittria 9.11 ; lime
47.683 ; fluoric acid 256.— Berzelius.

Localztzes " Finbo, in Sweden, disseminated in quartz

U. 8. Franklin, N. J. discovered by-Col. Gibbs.—Sil.
liman.

Species 4. . FLUATE OF CERIUM.

External chamcterc. Colours, yellow, pale red, or deep
red; occursin small masses, in plates, and in sxx-sxded prisms ;
soﬁ some of the varieties yielding to the nail.

" Thns is not quite a pure fluate, but contains a httleattna, or
orina.

# In honour of Thomas Allen, Bsq. of Edinburgh.

What are the species of cerium ores described ?
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Genus 21.—TITANIUM.

This metal has hardly been seen in its pure metallic state.
" Laugier exposed its oxide, mixed with combustible matter, to

the highest. heat of a forge for six hours, when a mass full of
pores was obtained. This he considered metallic titanium.
It'was brittle, with a-bright lustre, and in thin pieces, elastic :
sp. gr. unknown. . : ’

The ores of titanium, are considerably numerous, and are
widely disseminated. : :

No use has yet been made of any of them.

Species 1. OXIDE OF TITANIUM,

Egzternal characters. Colours, red, reddish brown, yellow-
ish red, and reddish grey ; also, indigo blue, pale blue, and
dark red ; occurs massive, but more commonly crystallized in
octohedrons, or in prigmatic crystals, imperfectly terminated ;
fracture granular, or uneven, in one direction, and laminated
in another; texture foliated ; lustré metallic, or adamantine ;
opake, or translucent ; scratches glass : sp. gr. 3.8 to 4.24.

" Chemical characters. - Infusible alone ; with borax, melts
into a transparent glebule, either reddish, or tinged with vari-
ous colours, according to the proportion of borax.

Composition. - Titepium 66.05; oxygen 38.95.—Rose:

Itis a pure oxide of titanium. * S

Variety 1. RED OXIDE OF TITANIUM.

External characters. Colours, red, reddish brown, or cop-
per red, sometimes grey on the surface ; occurs crystallized,
in four, six, or eight-sided prisms, sometimes terminated by
four-sided pyramids, and sometimes with rounded terminations
crystals, often long, gtraight, acicular, and striated ; also oc-
curs, in minute, reticulated crystals ; and.in bent, or genicula-
ted prisrﬁs ; structure lamellar; lustrq'ada.mantine, or metallic;
fracture conchoidal, or uneven ; translucent ; scratches glass;
brittle : sp. gr. 4.24. ) o

Fig. 177, .

Fig. 177. A geniculated crystal, or two crys.
tals, united base to base, forming an obtuse angle,
orkgee. In other respects, there ig nothing pecu-
liar in the prisms which this variety presents.

o 'Y

Whatis said of titanium as 2 metal 2—What are.the colours of the ox-
ide 6f titanium ? '
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Chemical characters. Infusible by itself ; with borax, melts
into a reddish transparent glass. ‘

Composition. Itisa pure oxide of titanium.— Klaproth.

Distinctive characters. It differs from the silico-calcareous
oxide of titanium, in being more transparent, in occurring in
more perfect crystals, and in being harder. It resemb]es the
red garnet, but this is fusible alone. The oxide of tin has a
greater_specific gravity, and decrepitates strongly when
heated.

Titanium, in connexion with some other substances, often
forms very beautiful specimens.

The reticulated variety, composed of capillary or aocicular
crystals, is found investing, or penetrating other minerals.
Sometimes it shoots through limpid pieces of quartz, the erys-
tals crossing each other, and forming a kind of net-work ;
hence the name, reticulated. Such specimens, when polished,
sometimes display the crystals of titanite, of the size of nee-
dles, or even hairs, of a blood red colour, and appearing as
though they were shot into their places, when the quartz was
perfectly soft. Some of these specimens are singularly cu-
rious and beautiful.

Titanite oceurs chiefly in veins, in primitive rocks, and par-
ticularly in granite, gneiss, and quartz. : v

Localities. St. Gothard, often reticulated in quartz. Ta-
rentain, in spathose iron. Carpathian mountains,in Hungary.
Arendal,in Norway. Cairngorm,in Scotland. Fernbo, near
Sahla, in Sweden. . S

U. 8. Near Richmond, Vir. compact, blood red, im white
quartz.—Bruce. Also in the counties of Randolph, Amherst,
Campbell, and Bedford, Vir.- At some of these places, fine
specimens are found, some of which are nearfour inches long.
~T. D. Porter, Near Baltimore, Md.- London Grove,
Chester county, Pern. Also, in Delaware county, and at East
Marlborough. Bergen county, near Schuyler’s copper mine,
N. J. embedded in limestone. Its lustre is highly metallic.—

. Bruce. Near New Haven, and at Oxford, and Litchfield,
Conn. At Oxford, it is geniculated, and at Litchfield, it is
gometimes reticulated. %Vorthington, and Leyden, Mass.
At Leyden, the crystals are four and eight-sided prisms.
Near Kingsbridge, and on Hudson river, N. Y. colour, from
dark blood red to light red, sometimes geniculated, and some-
times acicular.—Bruce. ,

What are the distinctive.characters of titanium ?
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‘Species 8. SILICO-CALCAREOUS. OXIDE OF TITANIUM. SPHENE.
External characters. Colours, reddish grey, lilac grey,
chestnut brown, and blackish grey ; colours dull ; also green.
ish, yellowish green, gnd greenish white ; occurs in masses,
cr.'mposed of angular, prismatic pieces, with distinct joints,
easily separable ; ‘and in crystals, of which the primary form
is an oblique, rhombic prism; secondary.forms numerous ;
viz, an oblique angled, four-sided .prism, with an uncertain
number of terminal faces ; sometimes this'prism is bevelled
on the lateral angles, and sometimes on the angles of the ex-
tremities ; ‘sometimes the crystals are compressed into cunei-
form shapes, and sometimes by truncation ‘they take nearly a
hexahedral form ; structure foliated, with broad, smooth faces ;
lustre shining, but scarcely metal]lc ; cleavage easy ; cross
fracturé uneven ; translucent on the edges ; crystals seldom
very distinet, but commonly grouped and compressed ; scratch.-
es glass; does not yield to the knife : sp. gr. 3.50,
Chemzcal characters. In small fragments, it is fusible, with
slight eﬂ'ervescence, into a dark coloured enamel. The dark
" varieties turn yellow before melting. With borax, it turns
yellowish, and sinks to the lowest part of the globule, but
scarcely dissolves.
' Composuwn Oxide of titanium 35 ; silex 85; hme 30.—

Kl :

3’ tinctive dzaracter,s It differs from the red oxide of tjta-
nium, in colour, and'in crystallme form. The oxide. of tin
has more of the metallic lustre, and is ‘much heavier than the
present species. The brown garnet is much harder, and does
not possess its lJaminated structure.

It occurs chxeﬂy in primitive rocks, and is found in consid.
erable quantities, at various localities. Sometimes it forms a
part of the rock in which it is found.

- Localities. Passau, in Bavaria. Arendul in Norway,
where it is found with magnetic iron, epidote, hornblende, and

ite. It also occurs in-England, Scotland, France, &c. -
uﬂ 8. Newton, Sussex county, N. J. in yellowish rhom.
boidal prisms. Also at Wanu;%e, in the same county. Kings.
bridge. On Staten Island ear Peekskill. At Ticondero-
§a, and near Lake George, N. Y. Also at Cold Spring, N
where it presents the: rhomboidal prismatic form, and from
whence magnificent speclmen,s of a dark brown colour, and

What are the colours of sphene ?-.—What is the composmon of sphene ?
~What are the distinctive characters of sphene ? -

21
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presenting broad flat faces, of several inches in extent, are
found l%oble specimens from this locality, are among the
collection of Dr. Barrett, of Middletown, who was its disco-
verer. Petapsco Falls, Md. And also at Bare Hills, near
Baltimore. Near the falls of Schuylkill, five miles from Phi-
ladelphia. Also at London Grove, in Chester county.

GENUB 22. TELLURIUM.*

‘When pure, this metal is greyish white, between the colours
of zinc, and lead ; texture laminated like antimony, which it
also resembles, in some of its properties, It melts at a tempe-
rature somewhat above 600° Fah.: sp. gr. 6.11 ; brittle,
and easily reduced to powder. Under the blowpipe, it burns
with a blaish, or greenish flame, and is volatilized, without the
pungent odour, resembling that of horse-radish, by which the
native tellurium is distinguished. It is soluble in the acids.

It is found only in the native state, mixed, or alloyed with
other metals.

" Species 1. ' NATIVE TELLURIUM.

External characters. Colour, tin white, passing into lead
grey; occurs massive, and in minute crystals, which are com-
monly aggregated, or grouped ; primary form unknown, owing
to the minuteness of the crystals ; secondary forms, the octo-
hedron, variously modified ; also occurs in crystalline grains,
and plates ; lustre, strongly metallic ; structure foliated ;
yields to the knife; brittle: sp. gr.5.7 to 6.11.

Chemical characters. Fusible, and volatile, with a dense
white vapour. Emits the smell of horse-radish, only when it
is alloyed with selenium.

Composition. Tellunum 92.55 ; iron 7.20; gold 0. 25 -
Klaproth.

Distinctive characters. It does not occur like native antl-
mony, in broad foliated plates, neither is it as hard, or as hea-
vy, as antimony.' Its colour wﬂl dxstmgmsh it from native
bismuth.

Localities. Freebay, in Transylvania, where 1t is found'in
a gangue of quartz and porphyry.

U. 8. Huntington, in Conn. associated with ferruginous
,oxide of tungsten, native bismuth, and native gilver.—Silliman.

* From the Latin, fl‘ellus, the Earth.

‘What is the colour of pure tellurium 2—In what state is this metal
found 2—What are the distinctive characters of native tellurium ?
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Variety 1. AURO-ARGENTIFEROUS NATIVE TELLURIUM.
Eqternal characters. Colour, steel grey, sometimes ap-
proaching tin white ; occurs crystallized in the form of four,
or six-sided prisms, sometimes variously modified ; lustre me-
tallic.; structure foliated ; crystals very minute ; fracture un.
even ; yields to the knifé : sp. gr. 8.7. .
" The crystals of this variety are arranged so as to resemble
written characters, hence the name graphic tellurium.
Chemical characters. Fusible into a grey globule, with the
. emission of. white vapour, which covers the charcoal, and is
an oxide of tellurium. Finally thére remains on the charcoal
a 1glohule of malleable metal, which is an alloy of gold and
silver. .
Compo.ntwn Tellurmm 60; gold 30; silver 10.—Klaproth.
Locality. Oﬂ'enbanya, in. 'I‘ransylvama, only, where it oc:
cllllrs with natlve gold, grey copper, and iron pyrites, in por-
P
_ ’{‘rlﬂs isa valuable ore, and is worked for the gold and silver
it contains.

Genus 23. TUNGSTEN.

This metal has scarcely been reduced to its pure metallic
state. In nature it is found highly oxygenated, and perform.
ing the office of an acxd, forming. the tungstates of iron and
lime. It is.also found in the state of an oxide. According
to Joyce its sp. gr. is'17.15.

Species 1. OXIDE OF TUNGSTEN. —Szlhman.

External characters. Colour, various shades of yellow, as
orange, or chrome yellow ; occurs massive, and pulverulent ;
fracture of the massive conchoidal, or small foliated ; lustre
adamantine ; brittle : sp. gr. when pure, 6 ; has neither taste
nor smell.,

Chemzcul characters Infusnble, and msoluble in acids.
Soluble in warm liquid ammonia, from whence it is precipita-
ted 'white, by acids, but becomes yellow by standing.

Locality. It has been found only at Huntington, in Conn.
in a gangue of quartz, at Lane’s mine. It is associated with
the other ores of tungsten, all the known varieties of which
are found at the same locality.

Tlns new ore of tungsten was discovered by Be,nj Silliman,

Whnt is the compomlon of auro-argentiferous native tellurium ?—In
what state is tungsten found 7—What are the colours of the oxide of
tungsten 2~Where has this ore been found ?.
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LL. D. of New Haven, and by him first described in his
Journal of Science. = | '
Species 2. 'mxes'uu OF IRON. WOLFRAM. )
£xternal characters. Colour, brownish black, or nearly
black ; occurs massive, and crystallized ; primitive. form,
which it sometimes presents, the rectangular four.sided prism;
modifications various; sometimes.the crystals are terminated
by truncated pyramids ; sometimes the prism is so modified
as to have ten sides ; and sometimes it 18 in broad six.sided
pyramids, terminated by four.sided summits ; structure folia-
ted ; lustre somewhat métallic ; when masmve, it presents the
upect of manganese, or masses of iron ore ;* yields to the
knife ; opake ; very heavy: sp. gr. 7.15.
Chemical characters. Fusible, with dlﬂiculty, mto a dark
scoria ; easily soluble in-glass of borax. -
. Tungstic acid 78.77 ; protoxide of iron 18.
32; protoxide of manganese 6.22 ; silex 1.25.—Berzelius.
Distinctive characters. It resembles oxide of tin, but this,
by the continued action of the blowpipe, is reducible to the
metallic state. ' It also resembles the carbonate and oxide of
iron, but these are magnetlc, or becomne so when heated. -
Localities. It occurs in Cornwall, in all the tin mines ;
also, according to Mohs, in almost every one of the Saxon
and Bohemian tin mines, and in Siberia.
U. 8. Huntington, Conn. where it is found massive, and
in octohedral crystals.—Silliman.
Species 8. CALCAREOUS OXIDE OF TUNGSTEN.

Egternal characters. Colours, white, passing into yellowxsh
grey, and reddish brown ; occurs crystallized, and massive ;
primitive form, the acute’ o¢tohedron ; ; secondary forms, the
octohedron, bounded by isosceles triangles ; the cuniform oc-
tohedron, and the regular-octohedron, variously modified by
truncation ; structure imperfectly foliated ; lustre vitreous, or
adamantme translucent ; yields to the kmfe ; brittle: sp.
gr. 5 to 6. . .

Chemical characters Infusible, but decrepxtates, and turns
white and opake. By digestion with nitric acid, it forms a
yellow powder, which is the peroxide of tungsten. With bo-
rax it forms a white transparent glass.

Composition. Tungstxc acid 80.42 ; lime 19.40.—Ber.
zelius. | .

What is the appearance of the tnngsmte of iron !—What is its com.
position 7—What are the colours, and what the composition of calcare-
ous oxide of tungsten? -
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Distinctive characters. Tt may be dlstmgmshed from the
light varieties of the oxide of tin by the yellow powder, which
it forms with nitric acid.—The carbonate of lead effervesces
with acids, the tungstate of lime does not effervesce. The

- Sulphate of barytes is fusible, and is insoluble in acids.

This ore is found in primitive rocks only, and is associated
with the ores of tin, tungstate of iron, hematite and arsenic.

-Localities. ' Qisans, in ‘France, Cornwall in England Bits-
berg, in Sweden, &c.: .

U. 8 Huntmgton, Conn ina gangue of quartz, wnh the
oxides of tungsten. -

(For a part:}xular account of the ores of tungsten, as they
occur in Huntington, see Silliman’s Journal, vol 1.) -

Genus 24. PALLADIUM.* .

Colour, greyish white, much resembling that of platina. It

is ductile, without much elasticity, lustre metallic ; structure
ﬁbrous, accurs native and alloying, natlve plahna.

Species 1. NATIVE PALEADIUM. '

‘Exzternal characters. Colour, steel grey, inclining to silver
white ; occurs in grains, composed of diverging fibres ; lustre
metallic : sp. gr. 11.8 to 12.14.

Chemical characters. Infisible alone, but melts with sul.
phur, or with arsenic, into a brittie mass. Wit nitro-muriatic
acid, it forms a deep red solution, from which it is precipitated
in the metallic state by all the metals, except gold, silver and
platina.

Distinctive characters The red solution, which it forms
with aqua-regia, will distinguish it from all the metals which
it resembles,

Genus 25.—1rIprum.t
Alloy of Iridium and Osmiym.— Wollaston.

, External characters. - Colour, greyxsh white, a little darker
than platina ; occurs in flattish grains, and according to Mohs,
in six-sided prisms, with six.sided pyramids, combined in a
parallel position, with isosceles ; lustre metallic ; brittle ; bard-
er. than platina ; structure foliated : sp. gr. 19.5.

# From the planet Pallas.

+ From iris, the rainbow, in" allumon to the chunge of eolours it gives
while dissolving in acids.

‘What is the colour of palladium ’l—-What are its distinctive charac-

ters ? _
2.7*
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Chemical charasters. Fusible with nitre, when it becomes
black, but again acquires its original colour if heated on char-
coal. Not dissolved by aqua.regia, until after fusion with
potash or soda. ~ . :

Distinctive characters. It resembles platina, but platina is
malleable and soluble in aqua-regia. .

This metal is an alloy of iridium and osmium, and is found
with native platina in South America.

Of Osmium little is known in its metallic state. Its oxide
has been obtained by dissolving platina in nitro-muriatic acid,
and distilling the black- powder which remains with nitre.
It possesses some properties different from those of any other
metal. - C o

Rhodium. This metal, like those above named, has been
but little examined. Its specific gravity is I?. It is infusible
alone even by the oxy-hydrogen blowpipe. With arsenic it
becomes easily fusible, and after long continued heat, the arse-
nic is driven off, leaving the rhodium in a striated porous mass.
It is soluble in the acids, but not malleable. The solutions do
dot erystallize, but when mixed with water, or alcohol, give a
fine red colour. ' '

_Genus 26. ’ ' CADMIUM.

This metal has been obtained from some of the ores of
zinc, in which it exists in small quantities. Its colour is tin
white, it is malleable and ductile, and bears a fine polish. By
the blowpipe, it readily inflames, and passes off in the form of
a dense vapour, which, when collected, is found to be a brown
oxide of the metal. - Sp. gr. of the pure metal 8.6. )

This metal was discovereda few years since, by Stromeyer.

‘Genus 27.—SELENIUM. - .

This metal was first noticed in some iron ore from Fahlun,
by Berzelius. When pure it is a deep brown colour, with a
metallic lustre. It fuses at 220° Fah. and if slowly cooled
assumes a erystalline texture. When warmed, it becomes-so
soft as to be kneaded by the fingers, and may even'be drawn
out into threads. - It sublimes before the blowpipe, giving out
a !tro:g disagreeable odour, resembling that of horse-radish.
This odour is a good test of the presence of selenium.

What is said of iridium and osmium T—What is ‘said of chdmium and
“lonium-v .
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CLASS VII. -
COMBUSTIBLE MINERALS.

The Minerals belonging to this Class, combine with oxygen,
and undérgo combustion, under ordinary circumstances, not
requiring, like most of the metals, a high temperature, or the
aid of pure oxygen, to effect their combustion. The class in-
cludes substances widely differing from each other, in their
external characters, and chemical properties. In general,
their chief ingredients are sulphur, and carbon.’ ‘

. Species 1. NATIVE SULPHUR. .

External characters. Colours, yellow, passing into orange,
greenish; or greyish ; occurs in nodular masses, and in ,crys-

tals ; form an acute pyramidal octohedron, with scalene trian..

gular faces, and its varieties ; fracture uneven, passing into
splintery ; transhucent, or transparent ; lustre shining, resin.
ous ; acquires negative electricity, by friction ; gives, the
sulphureous odour, when rubbed :"sp. gr. 2; refraction dou-
ble, through paraliel faces.

Fig. 178. L

Fig. 118. The pyramidal octohedron, with sca-
lene, triangular faces. This is the primitive form.

Fig. 179.

Fig. 179.. The same, with the summits truncated.

Fig.~180.' ’

Fig, 180. . The same, with the summits replaced,
by four triangular planes, forming a low pyramid.

* What are the principal substances ‘belonging ta class vii. 1—What are
the orystalline forms of native sulphur? - '
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Fig. 181.

Fig. 181. In thie form the solid angles are repla-
ced by rhombic planes. ' :

Chemical characters. It burns with a bluish flame, giving
out sulphureous acid gas, which has the property of bleaching
vegetable substances. )

t is found in veins, in primitive, and secondary rocks.

Localities. Murcia, and Arragon in Spain, where it occurs -
in splendid crystals, in-a deposite of gypsum and marle,
Suabia; Hungary, and Peru, in mica-slate, and granite. ~Gib-
raltar, in swinestone.

U. 8. At the coal mines, near Richmond, Vir. Chatham,
Conn. of a greenish colour, in masses, intermixed with quartz.
Barren hill, Montgomery county, Penn. granular, or pulveru.-
lent, with reddish white quartz.—Sheffer. In the -waters of
Clifton springs, Farmington, N. Y.—Mitchell. Also near
Waest Point, in the cavities of a ferruginous granite rock.—
Douglass. L

o Species 2. VOLCANIC SULPHUR.

Eaternal characters.  Colour, yellow, or yellowish red;
occurs massive, investing, cellular, and in small crystals, of
the same form as those of native sulphur. In its other char-
acters it agrees with native sulphur.

1t is found in the fissures of lava, in volcanic countries. .

Localities. ' Iceland, Italy, Gaudaloupe, Nevis, Solfatara,
and more or less in almost évery volcanic district.:

Volcanic sulphur probably ewes its origin to the decompo-
sition of metallic sulphurets, by the heéat of burning mountains.
It is found lining the fissures of lava, and other volcanic pro-
ducts, being elevated from the depths below, by sublimation.

Perhaps the most remarkable deposite of volcanic sulphur; is
that of Solfatara, near Naples, in a kind of sunken plain, sur.
rounded by rocks, which 1§ regarded-as the crater of an an.
cient volcano ; and from i, since the age of Pliny, has bee1.
obtained a considerable proportion of the sulphur used in Eu.
rope.—Phillips.

In the plain within the crater -of -Solfatara, smoke issues

What is the origin of volcanic sulphur —What is the chief locality of
the sulphur of commerce ?
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-from many parts, as also from its sides; here, by means of
stones andy tiles, heaped over the crévices through ‘which the
smoke passes, they collect sal ammoniac ; and from.the sand
of the plmn they extract-sulphur. and alum.— Hamilton.

“ Species 3. mAnom)

‘External characters. - Colourless, or of a yellowish, bluish,
yellowish green, clove brown, brownish black, Prussian, b]ue,
or rose red colour ; occurs crystallized, ahdin roundish grains,
which often present indications of crystalline faces ; form,
the octohedron, with its varieties ; faces often convex ; struc-
ture perfectly lamellar, with cle&vage parallel to all the planes
of an octohedron ; transparent, translucent, or opake: sp. gr.
3.5.. | It is the hardest of all known substa.nces Refraction
simple.

.Chemical characters. Ata whité" heat its combustion’ is
slowly effected. When burned if oxygen gas, the combina-
tion forms carbonic acid gas, hence, its composition is pure
carbon.

The secondary forms of the diamond are very numerous.
The following are among the most common.

Fig. 182.

t

- Fig. 182. The pmmtlve form, a regular octo-
hedton.

"Fig. 183. This ﬁgure is intended to exhlblt
=?the laminated structure of the dlamond when
cleaved. ’

Flg 184, The octohedron, thh the edges re-
placed by interrupted, narrow,’ convex surfaces.
This is the most common truncated vanety

What are the ¢olours of the dmmond 7-—What are the chem)cnl chat-
acters of the diamond ?-—What are the crystalline forms of the diamond ?
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Fig. 185.

Fig. 185. The primitive octohedron,, so modi-
fied as to present forty-eight curvilinear faces, each
face of the pnmxtlve, being divided by elevated
edges, into six smaller ones.

The mode of searching for diamonds, in Braznl is describ-
ed by Mawe. In that country, the diamond mines are the
beds of certain rivers which in the summer season become
dry. During this season, the gravel, or soil, which has been
deposited by the heavy rains, is removed, and placed in heaps
on the nearest plain. When the rain commences, and the
water becomes abundant, the miners wash this seil in small
conical bowls, until all the mud and earthy particles are carri-
ed off, and the gravel is entirely clean. It is then carefully
searched for the diamonds, and particles of gold both of which
are at or near the bottom of the vessel.

In India the diamond mines extend through a long tract of
country, from Bengal to Cape Cormorin. The chief of these
are now between Golconda, and Masulipatam, where the
diamonds are found in beds of ferruginous sand or gravel.
Fifty years ago there were more than twenty places in the
kingdom of Golconda, in which diamonds of different sizes
were found, and fifty places were also wrought in the kingdom
of Vlsapour Many of these minesare now abandoned, there
being none but small 'diamonds found in them. At present,
the diamonds of Pastael, twenty miles from Golconda, at the
foot of the Gate mountains, are most in request.—Phillips.

The following list contains all the known diamonds, of re-
markable size, existin

The great diamond brought from India, and for which the
India company asked £30,000, was by far the largest in Eu.
rope, except the Pitt dlamond belongu@ to the French crown.
Its weight is 893 carats, andits worth at £80 the carat, would
be £637,000. The followmg figures represent the size and
shape of this diamond. -

Where is the diamond found T——Whnt are the model of searchmg for
the diamond? - .
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- cal view of the diamiond, from its
upper face ; the lower figure is a
)A. ‘perspective view, taken in the di.
/ - rection of the dotted lines z, y, of
“the upper figure. The letters A,
B, C, set against the angles of the
figure, and a, b, ¢, against the in.
termediate sides, respectively refer
the same parts of the figureto each
- .other. D, both in the geometrical
and perspective drawing, marks
- the upper, or flat face; and the in-
clined position of the latter, in the
perspective view, indicates the di-
rection of the plane.—Shaw’s Nq.
ture Displayed.

‘One of the largest. diamonds, hitherto known, is in the pos, ‘

session of the Rajah of Mattan, in the island of Borneo, where
it was found about a century since. It is shaped like an egg,
with an indented hollow near the smaller end. It is.of the
finest water, and weighs 367 carats, or 2 oz. 169 grs.. Troy.
For this diamond the governor of  Batavia offered the Ra.
jah one hundred and fifty thousand dollars, two large brigs of
war, with their guns and ammunition, and a cértain number of
- great guns, and a quantity of ammunition besidés. The Ra-

Jah, however, refused, partly, perhaps, because the stone was

considered to possess miraculous powers, the water in which'
it was dipped being an imaginary remedy for all diseases.
The fortune of his family was-also supposed.to-be connected
with this stone. , .

The Queen of Portugal was said to have possessed a dia-
mond weighing eleven ounces, which, according to the rule of
estimating its value, at £80 the carat, would be worth £224,.

000,000 sterling. This" stone is however said to be a white -

topaz.— Bingley.

The Pitt diamond was brought from India, by George Pitt, .

Esq. and sold by him, to ‘the Regent Duke of Orleans, for
about £100,000 sterling. It is the same which was set in the
hilt of Napoleon’s state sword. ‘ :

The sceptre of the Emperor of Russia is adorned with a

diamond about the size of a pigeon’segg. It had once been
the eye of an eastern idol, and is 'said to have been stolen by
2 French grenadier, who contrived to become- one of the

The: upper figure isa geometri-- |
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metalli¢ ; fracture uneven, granular, or foliated; unctuous to
the touch ; soils the fingers ; writes on paper or wood ; opake ;
conducts electricity : sp. gr, 2. . .

Chemical _ characters. Before the blowpipe, slowly con-
sumes, leaving a small . portion of oxide of iron on the char-
coal. With borax, it dissolves and coats the outside of the
globule, metallic black. . i

. Composition. Carbon®8 ; iron 4.—Saussure.

Distinctive characters. Itresembles sulphuret of molybdena,
- but is commonly less brillisnt. 'The two minerals are readily
distinguished by the blowpipe, with borax. The graphite
slowly dissolves, or separates into small particles, which in-
crust the surface of the borax. . The molybdena adheres to
the surface in distinct brilliant scales, ot being in the least
altered by the heat. : o .

Localities. U. 8., Cornwall, Conn. in considerable quan.
tities.—Brace. 'Tolland, Sharon, and Hebron, Conn. Two
miles from Holland .meeting house, Mass. Chester, and
Mount Monadnock, N. H. Sutton, de. of a good quality.—
Cleaveland. Transylvania, Buck’s county, Vir. in.conside.
rable quantity.—Conrad. From this graphite, good pencils
have been made in New York.—Clegveland. Near- Lake
Champlain, near the city of New York, and near Lake Geerge,
N. Y. At the latter Jocality, it is sometimes found in masses
weighing 12 pounds, and is very compact.—Gibbs.

Uses. The fine kinds of graphite are sawn into thin plates,
one edge. of which is then inserted into a groove, in a small
semi-cylinder of cedar wood, which is then sawn off in a line
with the wood, and the other half glued on. - In this manner,
the common blaek lead pencils are made. Crayons are made
by melting the refuse, or sawings, with sulphur, and then
casting it into moulds. These are easily distinguished, when
rubbed, or heated, by their sulphureous smell. i

Graphite is also used to form crucibles, which are much less
liable to fail at high degrees of heat than those made of clay
and sand. _ ' e

Species 6. ANTHRACITE,*

Ecxternal characters. Colour, greyish black ; occurs mas-
sive, slaty, and. columnar ; lustre metallic ; often presenﬁn%
irised, or tarnished, splendid metallic colours, consisting o

#* From the Greek ; consisting of carbon. .

What is thg composition of carburet of iron 1—~What are the uses of
black lead 7—What is anthracite ?
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red, blue, and:yellow, intermixed ; easily fnnglhle some
times soils the fingers ; épake : sp. gr. 1.40 to 1.60.'

Chemical characters. Before the blowpipe it slowly disap.
pears without flame; smoke, ‘orsmell. When burning in a
wind furnace, the small quantity of water which it contains, is
decomposed, and the hydrogen gives a feeble flame.

Composition. 'From 72'to 95 per cent. of carbon ; the resi-
doue being oxide of iron, silex, and alumine. .

Distinctive characters. It resembles graphite, but its frac.
ture presents a more shining and ‘conchoidal surface. With
borax, it floats on the surface without change, while the gra-
phite slowly dissolves .and coats the surface. It is heavier
than common mineral eoal, which also gwes out a bituminous
odour before the blowpipe. -

Localities. Near Allemont, in France, anthracite forms
layers in a bed of black slate, at an elevation of about 7,500
feet above the level of the sea. 1n England, itis found in. the
coal fornmations of Walsal, in Staffordshire. -In Scotland, at
Carlton Hill, near Edinburgh, and in several other places.
In Wales, there are several formations of anthracite. It also
occurs in Holland, Norway, Switzerland, Savoy, Spain, &c.

In England; it is called stone coal, in Scotland, blmd coal,
and in Ireland, Kilkenny coal.

U. 8. The anthracite formation of PennSylvama, is very
extensive. From the northeast branch-of the Susquehannah,
it extends eastward ahout 30 miles, and westward from the
same river, about 2 or 3 miles. It extends down the Sus-
quehannah, to about 10 miles below Sunbury. The wa-
ters of the rivers Fishing, Lehigh, Muncey, and Schuylkill,
pass through this formation. _On the Schuylkill, it extends to
about 20 miles above reading. At Wilkesbarre, the anthra.
cite appears at the surface, and there forms a bed from 20 to
80 feet thick. Mines are worked at Wilkesbarre; and at the
heads of the Lehigh, and Schuylkill rivers. ¢« At Wilkesbarre,
the price is 12} cents the bushel. At Philadelphia it has been
sold at 50 or 60 cents the bushel ; ‘but by improvement in the
navigation of the rivers, its price must be lowered to 25 or 30
cents.—Cooper. -

* This anthracite is of a. jet black’ colour, sometimes inclin-
ing to lead grey ; lusire shining, sometimes splendent, and
semi-metallic ; not very bnttle does not’ soil the hands : sp.
gr. about 1 60

‘What is the composition’ of anthracite 7~What are the chief localities
of anthracite in this country ?
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In Portsmouth, Rhode Island, reposes a bed of anthracite,
which has been worked, more or less, for many years. Its
colour varies fram lead grey, to greyish black ; structure
slaty ; sometimes breaks intp small rhomboidal fragments, the
general surface of the fractured faces being uneven, or hackly.
It soils the fingers, and is easily broken. Its specific gravity,
according to Dr. Meade, is from 1.45 to 1.75; and its com-
position about 94 per cent. of carbon, without any contamina~
tioh from sulphur. The remamder appears to be chiefly iron,
and silex. .

According to the expenments of Mr. Marcus Bull of Phi.
ladelphia, the comparative value of the Rhode Island, and Le-
high anthracites, for fuel, is as 71 to 99.

Species 7. MINERAL OIL.

There are two va.netles of this specnes, vxz naptha, and
petroleum.

Variety 1. NAPTHA.

External characters. Colour, yellowish, or wine yellow ;
sometimes without colour, and transparent; it exhales a
strong bituminous odour, and burns with a blue flame, and
much smoke, leaving no rfsldunm. It swims on water : sp. gr.
from 0.71 to 0.85, water being about 100.

Itis exceedmgly inflammable, and ‘takes fire even on the
approach of flame.

Composition. Carbon 87.21 ; hydrogen 12.79. —Saussm

When distilled and made perfectly pure, it contains neither
water, nor oxygen, in any other form.

Pliny and Galen suppose, that this was the substance with
which Medea destroyed Creusa, the daughter of Creon. She
sent that unfortunate princess a robe, besmeared with a sub-
stance which burst into flames, as soon as she approached the
altar where incense was burning, and thus was miserably de-
atroyed : -

Beckmann has related several instances where effects, con-
sidered magical, were produced by the extreme mﬂammabnhty
of this substance.

Localities. Copious springs of naptha, occur on the Cas-
pian sea. The earth in that vicinity constantly exhales its
vapour, and it is said that the inhabitants, by concentrating
this vapour, and passing it through tubes, have perpetual lights,
and that they cook their food by this kind of fire. It is col.-

How is mmeml oil obtained ’!—Wlmt is said of the inflammability of
mineral oil ?



lected by digging wells a few yards deep. It is also found im

Sicily, Dalmatia, Hungary, Siberia, &c. The streets of Ge.

noa, are said to be lighted with it, instead of oil. -—Phdlzpa
Variety 2. PETROLEUM.

‘Extérnal characters. This is a black, bltumlnous, semi-
fluid, with a strong odour, especmlly when heated. It isve
combustlble, and burns with a copious, thick and black smoke,
leaving a small quantity of coaly residue. By distillation, it
yields a colourless fluid, which Tesembles naptha in many of
its properties, and probably does not differ materially from that
substance.

It is found in many counmes, partlcularly in the vicinity of
<coal formations.

Localmes France, at several places. England. St. Cath.
arine’s Well, at Ediaburgh. Bavaria. Switzerland. Near

"Parma, in Italy

But it is most plentifully found in Asia. In the Birman
empire, in one neighbourhood, there are 520-wells in full ac.
tivity, into whiclr petroleum flows from over coal formations.
The quantity of petroleum annually produced by them,
amounts to more than 400,000 hogsheads. In that section of
country, it is used instead of oil for lamps. Mixed with earth,
or ashes, it is used for fuel.—Phillips.

It is said that when naptha is exposed to the air, it becomes
brown, thickens, and passes into petroleum. It has already
been observed, that petroleum when distilled, yields a fluid
much resembling naptha. Itis'most probable, therefore, that
naptha becomes petroleum, after the loss of its more pure and
volatile particles.

U.S. Robertson enumerates 11 localities of petroleum jn
the United States. Only the most important can be men-
tioned.

Five miles from Scottsville,in Ken. Itis found on a spring
of water, and sells at 25 cents the gallon. —Jessup Senece

" Lake, N. Y. Itis called Seneca oi/, and is colleeted in con-
siderable quantities,—Cleaveland. Medina county, Ohlo,
and in several other places in that state.
Species 9. MINERAL COAL.

External characters. Colour, black, or browmsh black;
occurs massive, and slaty ; lustre shining, often with an iyri-
~ descent tarnish, and. pseudo-metallic lustre, which is some-

What is petroleixm ?
28
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times verybeautiful ; fracture large conchoidal, or uneven ;
yields to the knife, but not to the nail ; easlly broken ; opake :
sp. gr. about 1.30.

Chemical characters. Most vamtws of coal burn easily,
and with more or less flame. When submitted to distillation,
they yield carburetted hydrogen, a bituminous oil, a quantity
of mineral tar, and a portion of ammonia.

Composition. From 97 to 40 per cent. of carbon ; from
47 to 9 per cent. of volatile matter, and from 3 to 13 per cent.
of ashes.

There are several varieties of this species, dependmg chiefly
on colour and purity.

" Variety 1. BLACK COAL.

E.ttcrmzl characters. Colour, black, often with an lmdes-
cent tarnish; occurs massive ; fracture in one, and some-
times in two directions ;, slaty ; fragments, after cleavage,
rhombic, or cubic ; cross fracture, imperfectly conchoidal,
or uneven ; sometimes contains layers of mineral carbon :
sp. gr. 1 45. . , . i

Chemical characters. Burne with a bright flame, and much
smoke, but does not swell and agglutinate.

Composition.” Carbon 75.28 ; hydmgen4 18 ; azote 15 06 ;
oxygen 4.58.—Thomson. -

This is the most abundant and common of all the varieties
of conl, and is the principal fuel of many countries, partica-
larly of England. '

Variety 2. CANNEL* coAL.

External characters. ~ Colour, black ; texture compact;
fracture large conchoidal; lustre glistening, and resinous ;
bard, and brittlé ; bears a fine polish : sp. gr. 1.23 to 1.27.

Composuzon Carbon 75.2 ; bltumen 21.68; ashes 3.13.
—Kirwan.

It decrepitates when first heated, and burns without soften-
ing, with a bright flame, and rather pleasant odour.

It is sometimes worked into ink-stands, snuff-boxes, toys, &e

Localities. ngan, and’ Whltehaven, Eng. Gllmerton,
and other places, in Scotland.

Coal is found chiefly among secondary rocks, where it oc-
curs in beds of variaus,extent and thlckness. )

# Cannel, is a corruption of candls. It i is sometupes used to give
Aight, instead of candles. .

What is the most abundant of all t.he varieties of mineral coal '{-
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In many instances, these beds. lie one oyer a.nother, with
earth mterposed between them. At Whitehaven, in England,
20 distinct beds have been explored, lying one above the
other. Near Liege, there are 60 beds, occumngm ‘the same '
manner.

. Itis a general observatxon, that the - layers of slate, which
form the roofs of coal beds, bear impressions of vegetables,
and particularly of ferns.

Coal is sometimes found in hlghly elevated s;tutmons. Ae.
eording to Brongmart, it occurs on the Cordilleras, in South
America, at-the height of more.than 13,000 feet above the
level of the sea,

"The deepest coal mines are said to be those of N amar, one
“of which is 2,400 feet deep.— Pinkerton.

Coal mines are subject to spontaneous combustion, probably
in consequence of the decomposition of the pymes, which
same coal beds contain in abundance. , Some mines are
known to have been on fire for years, and then to have ceased
burning.

Heaps of coal, when large, and exposed to a small quantity
of moisture, are subject to the same accident.

~ The coal mine at Whitehaven, England, is 1200 feet deep,
and extends more than 5000 feet under the sea. . ~

The United States contain many coal formatlons, whlch
have been explored, more or less extensively.

In Virginia, at least 25 shafts have been sunk for the raising

_ of coal, within an extent of 70 miles. ‘At Heth’s mine, ac.
cordmg to Grammer, the bed of coal is 50 feet thick, and one
of the shafis is 350 feet deep. The strata which cover the
coal are snndstone, and . argillaceous slate, often exhxbltmg
vegetable impressions. Pure charcoal, says the sameé writer,
in the form of stlcks or logs, is ftequently assoclated with the
coal.

In Ohio, coal is found in different parts of the state. In
some cases, three successive beds are found, separated from
each other, by argillaceous slate, bearing vegetable impres.
sions. The bed nearest the surface, according to Atwater,
burns well, agglutinates, and leaves only a small residuum ;
that of the second bed, is coarse, burns with a flame less
bright, and leavés a greater residuum ; while that of the third
bed, though much more abundant, is |nfenor in quality. -

In Pennsylvania, the country watered by the western branch

* What is the origin of mineral coal ?
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of the Susquehannah, is chiefly a coal formation. Indeed,
coal, in greater or less quantities, - is supposed to underlay
about one third of that state. At Pittsburg, where it is found
on, or near the surface, it 'is pretty extensively explored, as
an article of fuel.

In Connecticut, a coal formatmn commencing at New Ha.
ven, crosses Conneoticut river at Middletown, and embracing
a width of several miles on each side of the river, exterds to
some distance above Northampton, in Maasaohusetts —Sil.
hLman.

Within the above desecribed tract of country, coal has been
found at Durham, Middletown, Chatham, Hartford, Farming-
ton, Windsor, Enfield, and South Hadley. -The quantities
foynd, have been small, and have occurred, sometimes in
vems, between strata of clayslate, and sometimes in detached
pieces. That of Wiadsor is a vein in clay slate, and is about
an ipch thick at the,surface. A smull quantity found in Farm.
ington, is very full of bitumen, and burns with a bright blaze,
and black smoke.

Origin of Coal.—All naturalists, says Jameson, are now
agreed, that the greater part of coal is derived from vegetables,
which have been altered by certain natural operanons, hitherto
but imperfectly known.

It often-happens, that charcoal is found with perfect mine-
ral coal. In some instances, one side of a specimen will be
mineral coal, and the other side, charcoal. In several coal
mines, the remains of trees, either petrified, or partly pene.
trated with bituminous matter, have been discovered.' Indeed,
most of the phenomena observed, on a close examination of
this subject, indicate the vegetable origin of coal. *

Speeies 10. LiGNITE.

External characters. Colour, brown, or brownish black ;
occurs massive ; structure woody ; burns with a weak flame,
and the odour of peat. The compact varieties are black,
with a resinous lustre, and imperfectly conchoidal, or uneven
fracture. 'The less compact kinds are brown, and without
lustre.

, Chemical characters. It bums with ﬂame, but does not
swell and agglutinate like coal. The odour is not bitumin-
ous, but like that of decayed vegetation, and similar to that of
peat.

Composition. Carbon 45 ; water 30 ; oily bitumen 10 ;
gases 156. There is, however, much difference in the compo-
sition of the several varieties.
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. The external characters of lignite, together with its cherni-
cal properties, evince that it is of vegetable origin. Indeed,
the branches of trees, but little changed, are sometimes found
among it. ’
Variety 1. ¥IBROUS LIGNITE. BITUMINQUS WGOD.

Eaxternal characters. ~ Colour, brown, or clove brown ; tex-
ture and form, that of wood ; longitudinal fracture, fibrous ; H
cross fracture, uneven, dlsplaymg the ,annual circles of the
tree ; opake ; brittle, friable, and hght.

It is easier to break, than wood ; ; under the knife, it as.
sumes a kind of lustre.—Brongniart.

Localities. . Bovey, in England. Iceland. Munden, in

Hanover. Near Paris. Abundant in the amber mines wof '

Prussia.

At Bovey, Brongniart says, there are 17 thick beds of llg-' ‘

nite, which are at the depth of about 66 feet.

It is very abundant in Iceland. In many mstances, the
trunks of the trees are perfect, being merely comgressed into
an ovalshape. This variety passes by imperceptible degrees,
into those which are more distinctly carbonaceous. In many
instances, the several varieties are found together, and some-
times the same specimen will show the brittle and fibrous
varieties.

The coal, says Shaw, in the centre of the lowest bed, is ofa
black colour, nearly as heavy as pit coal, makes a'strong and
durable fire, and is in all respects a perfect mineral coal. The
other beds are more of a chocolate colour, not so heavy, and
with more of the appearance of wood, consisting of pieces
which lie crossing each other in all dlrectloné Some pleces
are found, which have the knots of wood in them, in one
part, while another portion of the same piece, is converted in.
to perfect mineral coal. So that nature in this instance, is
is seen in the very act of forming mineral coal, from vegetable
matter.—Shaw’s Nature Displayed, Vol. ii.

Variety 2. EARTHY LIGNITE.

" External characters. Colour, black, or brownish black;
océurs massive ; fracture and aspect, earthy ;. texture fine
grained ; smoothl to the touch ; somewhat friable’; when
burned, emits a disagreeable adour. It is nearly as light as-
water.

Localities. Near Cologne ; Hessia ; Bohemia, Saxony,-

Iceland, &ec. '

‘What is the origin of lignite ?
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It forms very extensive beds in the environs of Cologne,
where it is covered with a bed of pebbles, of quartz, and jas-
per, and embraces trunks of trees, of a black, or reddish colour,
and compressed into an oval shape.—Cleaveland.

This lignite is used as fuel ; also for painting in distemper,
and oil. The Dutch use it to adulterate their snuff, which is
said to give it a much esteemed fineness, and softness.

Faujus observes, that the trunks of trees, which are found
in beds of lignite, are always deprived of their branches,
hence he concludes that they have been conveyed by the
ocean.

The same author relates, that nuts which now belong only
to Hindostan, and China, together with a kind of frankin.
cense, are found in the bed at Cologne.—See Pinkerton’s
Pelrology.

Authors agree that lignite is an entirely different formation
from that of coal, and that it is in fact, a deposit of wood,
which has been covered by earth, and in consequcnce,under-
gone a change by which it only approximates to coal. Itis,
however, most probable,. that in time, it will be completely
mioeralized and converted into coal.

. Species 11. JET.

External characters. Colour, jet, or pitch black ; occurs
in masses, or thin layers ; texture compact; fraeture con-
choidal, and undulated ; lustre shining ; perfectly opake ;
sometimes the texture is ligneous, and the specimen is in the
form of the branch of a tree. It becomes weakly electric by
friction : sp. gr. 1.25. :

Chemical characters. Itburns with a greenish flame, and
emits a strong bituminous smell.

It is found with coal of the newest formation, and sometimes
with lignite and amber.

Localities. Various places in England ; Aude, in France.
Various places in Germany. Silesia, Hessia, Italy, Spain,
und Prussia.

Brongniart says, that jet, proper to be worked, is found in
masses, the weight of which seldom exceeds 50 pounds.

Uses. It bears a fine polish, and is worked into trinkets,
and mourning ornaments. In Ffance, in the Department of
Aude, 1200 persons are employed in fabricating the jet,
which 18 found there, into rosaries, buttons, ear.rings, snuff-
boxes, bracelets, &c.—Journal des Mmea

‘What use do the Dutch make of lignite ? .
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Species 13. AmMBER.

Exzternal characters. * Colours, wine yellow, greenish, or
yellowish white, or reddish brown ; occurs in nodules, or
roundish masses, of various sizes, from grains, to that of a
man’s head ; texture compact ; transparent, or translucent ;
fracture perfectly conchoidal ; lustre resinous; becomes
strongly electric by friction ; bears a high polish. -

Chemical characters. It burns silently, and with little
smoke. While burning, it emits a bituminous odour, which
is not unpleasant. Soluble in oils, when gently heated.

Distinctive characters. Tt resembles copal, but this, while
burning, crackles, and emits an aromatic resinous odour ;
while amber burns silently, and emits an odour distinctly
bituminous.

Localities.  Greenland ; Moravia ; Poland ; France ;
_ Prussia.

It is found among sand and gravel, accompanied with lig.
nite, bitumine and jet.

In Prussia, a mine of amber is explored to the depth of
more than 100 feet. Under a stratum of sand and clay 20
feet thick, theresucceeds a stratum of trees 40 or 50 feet thick.
The wood is partly decomposed, and impregnated with pyrites
and bitumen, and is of a blackish brown colour. Under the
stratum of trees, and sometimes attached to them, the amber
is found ; it is most probable, therefore, that it has proceeded
from the vegetable Juices.—Phillips.

The amber pits of Prusgja are said to aﬂ'ord the king a
revenue of $26,000 dollars ‘annually.—Parkes. .

U.S. At Cape Sable, in Ann-Arundel county, Md. It
- occurs in a bed of lignite, and is found in grains, or masses,
sometimes 4 or 5 inches in diameter.— Troost. Cleaveland.
Near Trenton, N. J. and Camden, opposite to Philadelphia.
At the latter place, a transparent specimen was found, several
inches in diameter.— Woodbridge. That found near Trenton,
occurs in small grains, and rests on lignite, or carbonated
wood, or even penetrates it.

Uses. It is cut into articles of ornament and dress, as
ear rings, bracelets, beads, amulets, &c. It bears a high
polish, and was anciently considered the most precious of
jewels. The greatest quantity at present is purchased by
the Armenian, and Grecian merchants.—Jameson.

It often contains insects of various species, in a state of
complete preservation. 'These are sometimes introduced by
art, in order to increase the value of the specimen.
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There isno doubt but gum copal is often sold for' amber, as,
when cut and polished, the pale varieties of amber cannot
easily be distinguished from copal. By attending attentively
to the distinctive characters above pointed out, the two sub-
stances may readily be distinguished.



EXPLANATION 'OF TERMS, &c.
couuom.-i USED IN &miunomc;u‘ niscnn"nons.

) - AR
Acuminated, Having the point drawn eut. .
Acicular. Long, slender, and straigmmmn, ‘or crystals, ate termed acicular,
from the Latin, acicula, a [ittle needle. o )
Aggregated. A mineral rock is said to be aggregated, when the several com-
ponent parts only adhere together, and may he separated by mechanical
. means: the felspar, quartz, and mica, constitating granite; may be separa-
ted mechanically. Granite is an aggregated rock.
Alloy. A natural combination of two or more metals in the metallic state.
am. . A natural combination of two metals, of which mercury is one. .
AmorpNous Without form ; of undefinable shape{ from the' Greek, (amor-
‘. phous,) having that -igniﬂcation.‘ Amorphous minerals are sometimes de-
scribed as beiniof i minate, or indefinite forms. ’
Anhydrous. from the Greek, (anudros,) signifying without water ; anhydrous
gypsum is without, water. L Co ’
Arborescent. - From the Latin, arboresco, to grow like a tree ; see Dendritic.
® Asgeriiate. A term applied to a mineral consisting of the atsenic-acid united
with a base, as of copper in the arseniate of copper. * N '
Base. A term denoting the substance to which an acid is nnited ; in- the arse-
niate of copper, the copper is the base. . . T
Borate. . A mineral in whlol;fthe boracic gcid is combined with a base, as of

. magnesia, in the borate of magnesia.

Botryauﬂf rom the Greek, (botrtiodes,) signifying huhg with clusters of
grapes or berries. S0 a ‘mineral presenting an aggregation of large sections
of namerous emall globes, is termed botryoidal ; but. when the globes are
larger, and the portions are less, and separate, the appearance is exp d
by the term mamillated. These forms'may be observed in cergain ones of
cobalt, copper, and ma ese, and oftenin chalcedony.

Bladed.. This term relates chiefly to the structure of such minerals as, on he-
ing hroken, present long flat portions longitudinally aggregated, and some-

. wﬁax resembling -the blade of'a knife ; this appearance may in general be

*_ ‘considered as the effect of interrupted crystallization. "

Brittle. This characterof mineral badiesdoes not depend upon thefr hardness ;

" those of which the-particles cohere in the highest degree, and are immove-
able one among another, are the most brittle. The diamond, quartz, sul-
glmte of barytes and sulphur, vary greatly as to hardness ; they are all

- - brittle, the first only in particular directions.

Canalicrlafed ; pregenting teep channels on the surface, resulting either from
interrupted crystallization, or the aggregation of nurmerous crystals.

Capillary, is derived from the Latin, capillus, & hair, and is chiefly used to ex-
‘press the long, torfuous, hair-like appearanees, to ba observed in native
gold, and silver, and-some other minerals. Crystals are sometimes termed
capillary, when long and slender ; but when straight, they are more pro-
-perly designated by the term acicular, . . -

Car . Amineral in which the corbonic acid is combined with a base, as
of lime, in the carbonate of lime. o . .

Cavernous. A mineral in which there are considetable hollows or cavities, is
saidto be cavernous. . A i

Cellular. This term was used by Werner, in the description of such minerals
a8 exhibit cells formed by ﬂylé c;;sing -and intersecting of the laminee or
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’ N
lamell® of which they are constituted : commonly, any mineral presenting
numerous small cells or cavities, is termed cellular: see vesicular.
Ci nt, has been adopted from the French, who use it to express the change-
le light resembling that to be observed in the eyé of a cat, to be seen in
certain minerals ; as inthe cat’s-eye.
Chromate. A.mineral in which the chromic acid is upited with a base, as of
lead, in the chromate of lead. . ) :
Cleavage. ‘Thisterm is most commonly used in relation to the fractureof those
minerals which, having natural joints, possess a regular structure, and
may be cleaved into more or less geometrical fragments ; as into varieties
of the parallelopiped, the rhomboid, &c. * .
Coherent. minerals that are brittle, the particles are strongly coherent; in
such as are friable, they are slightly coherent.
tion.” During the burning of a combustible, in common cases, oxyger
unites with it, or with some of its ingredients : and the product of the com-
bustion is ei.heran oxide, an acid, or an X . i
Compact. A mineral iscompact when no particular or distinct parts are dis-
cernible; a compact mineral cannot be cleaved or divided into regular or
lel portions. The term compact is too ofien confounded with the
term massive. . 5
Concentric lamellar. - This may be said to relaté to structure, being used in the
d_ucri}nion of such minerals, as, being of a spherical form, or of any for-
tion of a sphere, have received successive coatings of depositions. If an
onion be cut in two, it exhibits the concentric lamellar in perfectior,
Conchoidal, relates only to fracture ; and is doubtless derived from the Latin,
conchoides, signifying like the shell of a fish. Fragments of many of the
brittle minerals exhibit this appearance, and occasionally in ﬂem_perfechon,
as quartz, and sulphur : the fracture of compact minerals is frequently
more or less perfectly conchoidal. -
Concretion genemlg signifies a.small and distiget mass.
Gumaifm watge oo s et 1 Tatin, signifios a wed
) wedg ; cuneus, in Latin, signifies a wedge.
Cuneform octohedron. See octohedron. ge
Decamposed. This term when used strictly in a mineralogical sense, imports
the q of the chemical actio whichmké-philonmmﬂyinaome
minerals. Certain ores of iron, &x. in which salphur predominates in ats
unusus) degree, decampose by exposure to air. .
itate, A minersl is said to decrepitate on exposure to heat, when it flies
with a crackling noise similar to that made by salt when thrown into the

Dentritic; derived from the Greek, (dentritis,) -ignifg% like the growth of &
tree. The terms arborescent and dentritic are synonimously : they
are alike applied to the tree-like appearance in which native silver and
native copper are sometimes found ; fo the delineations seen on the sur-
faces of certain minerals ; and to the xpeannee in the mocha-stone, &c.

Dentiform, or dentated ; inthe shape of teeth ; dens being the Latin, foratooth.

Disseminated. When a mineral, whether ¢rystallized, or otherwise, is found
here and there imbedded in a mass of another substance, it is said to be
disseminated in the mass. Crystals of quartz sometimes occur, dissemina-
ted in Carrara marble, &e. . ‘

Ai This term is generally used to exprees the falling to pieces of
any mineral, without any perceptible chemical action. :

Diver, , or divergent. ‘W hen the structure is fibrous, and the fibres are not
ps:ﬁel, they usually diverge in part, but not wholl , around a common
centre ; ‘as In certain' zeolites, and hedmatitic iron ores. The crystals of .
some substances assume a diverging position.

, has been 'doli-'fld from the German term drusen, for which wehave no

lish word.- The surface of a minersl is said to be drusy when com-

posed of very small prominent crystals nearly equal to each other; it iz
often seen in iron pyrites. | B}

- ~
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ce. An efflorescence is the consequence of chemical action ; it is
usually ap{:lied to such minerals as are found in extremely minute fibres
on old walls, &c. &e. . .

Elastic. A mineral which after being bent, springs back to its original form, is
elastic. Mica.is elastic; tale, which greatly resembles mica, is only flexi-
ble, not elastic. . . .

Farthy. Thig term relates to fragture, and to texture, - Chalk and ecertain of
the ores of iron and lead are notable instances of the earthy fracture ol
texture. . *

Fasciculated. , When a number of minute fibres or acicular crystals oceur in
small aggregations or bundles, they are said to be fasciculated ; a term
doubtless derived from the Latin, faseiculus, a little bundle. Thisappear-
ance often occurs in green carb , and iate of copper.

Fibrous. This term relates both to form and structure. Certain minerals, as
amianthus, amianthiform arseniate of copper, a variety of gypsum, &c. oc-
cur in distinct tibres. Asbestos, gypsum, red heematitic, iron ore, &c. are
found massive, and. of a parallel fibrous structure ; some varieties of red
heematite, and other minerals, are of a radiating fibious structure, when
the fibres djverge from a common cenire.

Filament. ~ A mineral is said to occur in filaments, whien it is found in slender, ’

thread-like, or hair-like portions. It is therefore nearly synonymous with

. the term capillary. . .

Filliform, is used in the same sense as the preceding ; but Wemer confines its
use to express the appearance of certain metals which eccur in the form of
wire, as native silver and native copper. - Filum, in Latin, signifies thread ;

. filum metalli, wire. ! .
Talc is flexible ; it readily bends, but does not retura to its original
form. Mica is both flexible and elastic. :

Fluate. 'This term designates a mineral in which the fluorie acid is combined
with a base, as with lime, in.the fluate of lime. - .

Foliated. This term, which doubtless is derived from the Latin, foliatus, ha-
ving, or consisting of leaves, is used by Werner to axpress the structure of

. all migerals that may be divided or cleaved regularly, and are therefore by

him said to consist of folia or leaves. The structure of such minerals is

more commonly and bstter expressed by the term lamellar ; and they are
said to consist of lamipes.

Fracture, is a term now chiefly employed in designating the appearance of
-mizierals which have no regular structure, when they are” broken; such
minerals present an'earthy, even, uneven, or a conchoidal fracture, &c.

Frangible. 'The term frangibility has relation to the susceptibility of minerals
to separate into frafments by force : this quality in minerals is not depen-

_ denton their hardness ; the structure of some, and the brittleness of oth-
ers, renders them easily frangible ; while others, which from their softness,
and the ease with which their particles. or molecules yield, or slide over
one another, are with much more difficulty frangible ; such minerals pos-
sess the character of toughness, Quartz is easily broken; asbestos is

tough. . . . L
Friable. A mineral whose portions.or particles slightly cohere," and which is
. therefore easily crambled or broken down, issaid to be friable, or in a fria-
ble state. . . . .
Fungiform. Certain substances, as for instance calcareous stalactites, are oc-
casionally met with, havitig a terminativn similar to the head of a fungus ;
whence they are said to be fungiform. N L

Gangue, Gangart. 'We have these terms from the Germans ; tl‘::gmgue of a
mineral, is the substance, in, or upen which, a mineral is found : it is some-
times termed the matrix. Silver, oocwrring in, or upon carbonate of lime,
is said to have carbonate of lime fyr its gangne or matrix.

Geodz. This also we derive from the Germans. A geode is & hollow ball ;
at Oberstein, in Saxony, are found hollow, balls of agate lined with crys-
tals of quartz oramethyst, which are termed geodes. .
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Glance is also a German word, meaning shining; thus, the followers of that
school use the terms glance-coal, copper-glance, &e. . A

Globular distinct concretion is used to designate the form of any mineral which
oceurs in little round or roundish masses ; the pea-stone, and roe-stone are
examples of it. A

Granite. A mineral composed of quartz, mica, gnd felspar.

Granular. The structure of a mineral is said to be granular, when it appears
to consist of small grains or concretions, which sometimes can, sometimes
cannot, be discerned without the help of a glass ; we have therefore the

. fine granular, and the coarse granular structure. )

Greasy is used in relation to lustre ; fat quartz has g greasy lustre.

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

Hematite is derived from a Greek word, signifying blood-red ; it was first ap-
plied by mineralogists to the variety of iron ore which now is called the
red heematite ; but has since been extended to other iron ores of the same
structure, but differing in colour. We have also brown hematitss, and
black heematites.

Hepatic. A term derived ffom the Latin, hepar, the liver ; it is applied either
to eog:ur orform. We have hepatic pyrites, hepatic quicksilver; hepa-
tite, &c.

Hydrate is derived from the Greek, (udor,) water ; and is applied to certain of
those minerals_(as the hydrate of magnesia) of which water forms an in-
gredient in very large proportion. .

Imbedded. A mineral found in‘ a mass of another substance, is said to be im-
bedded init. Crystallized quartz occurs imbedded in Carrara marble. It
also occurs paitly imbedded in other substances, as in fluor.

Interlacing. Interlaced. When fibres or crystals of a mineral are found inter-
mingling with each other in various directions, they are said to be interla-
cing, or interlaced.

Investing.. A mineral coating, or covering another, is sometimes described as

.. investing it.
Iridescent. This term relates only to the colour with which the surfaces of
“some minerals are naturally tarnished ; as yellow copper ore, iron pyrites,
ena, sulphuret of antimony, &c. :

Irised. A mineral is described as irised which exhibits the prismatic colours
either externally, or internally : the latter is g lly the q of -
some injury sustained by the mineral. :

. Iamgﬂalz. Ilfl' a mineral be found in very minute, thin plates, it is said to occur
in lamelle.

Lamellar. This term relates to structure. 'When a mineral can be fractured,
or cleaved into regular and parallel plates, its structure is said to he lamel-
lar; and the portions thus obtained are termed laminee, or lamelle ;
these terms have been adopted from the Latin, in which they were al-
most synonymously used to expréss thin platee of any substance.

Lamellar distinct concretions. This term is sometimes used to express the
form of certain minerals (as the oxide of uranium) consisting of separate
tabular crystals. ’ .

Lamelliform. A nfineral consisting of lamelle, is said to be lamelliform.

Lenticular is employed to express the form of certain crystals which are nearly
flat, and convex above and beneath; and which consequently resemble
& common lens.

Malleability. Some of the metals suffer extension when beaten with a ham-
mer ; and are therefore termed malleable metals. Native gold and native
silver are very malleable metals. '

Massive. This term is sometimes used in describing a substance of indeter-
minate form, whatever may be its internal structure; but is more com-
monly applied to those minerals which possess regular internal structure,
without any particular external form.
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Mo!ybdau A mineral in which the molybdic acid is combined with a base,
as with oxide of lead, in the molybdate of lead. : 3

Muriate, A mineral in which the muriatic acid is combined with a base, as
with soda, in the muriate of soda.

Natural joints. Such minerals as can be broken into regular forms, as the cube,
thomboid, &e. can be cleaved into those forms, only in the direction of,
or along their natural joints. In some minerals, however, the natural
Joints are perceptible by the assistance of a strong light. .

INacreous, relates to lustre ; and is employed to express the lustre of some min-
erals (as of pearl spar) which greutfy resembles that of pearl. Nacre de
Perle, in French, signifies Mother of Peatl. * . S

Nitrate. A mineral in which the nitric acid is combined with a hasé, as with
potash, in the nitrate of potash. .

Nodular, A mineral which Jmaéentn irregularly globular elevations, is termed *

. Nodular, Flint is found innodular massés. -

: Nigro-muriatio acid. A mixture of muriatic and nitric acid,

Oblique prism, see Pris,
Obtuse octohedron, see (n)l;:tohedron.
Obtuse rhomboid, see Rhomboid.
ron. Octohedrons are of several kinds An octohedron is sometimes
described as two four-sided pyramids, base to base. ' In the regular octohe-
dron, the three sides of each plane are of the same length. In the obtuse
octohedron, thie base is longer than the twotsides. In the acute octohe-
hedron, the base is shorter than the two sides. In some obtuse and acute
octohedrons, the bage is square, in others rectangular, but not square. In
the rhomboidal octohedron; the on base is a rhomb or rhombic ; and
the three sides of edch glnne are of different lengths. Inthe cuneiform oc-
tohedron, the common base of the pyramids is not square, and the planes
are not all equal, but tesemble each other, two and two, on opposite sides
of the pyramid. : . .
e. Those minerals are opaké which do nat transmit a perceptible ray of
. light even throngh the thinnest and smallest pieces. . .
This term is used mineralogically to designate metallic minerals, in
- which the metal is combined with any proportion of oxygen, which is less
than suffices to cenvert it into an acid. Iron is found in different states of
oxidation. Every metal which is found united with an acid, is, when so
combined, in the state of an oxide; but when united with sulphur, the
metals are not in the state of oxides, but in the metallic state.

Pass into. One mineral is said to pass into anoth;ar, when both are found so
blended in the sgme specimen, that it is impossible to-decida where the

gne terminates, and the other begins. : Flint is found passing into chalce-
ony.

Y. .
Pectinated. If a mineral exhibit short filaments, erystals, or branches which

are nearly parallel and equidistant, it is pectinated ; pecten, in Latin, sig-
nifies a comb.

Peroxide, when a metal has the largest quantity of oxygen.

Porous. A mineral is said to be porous, when it is traversed in different di-e
rections with communicating holes which pass through the substance.

Protoxide, when a metal has the smallest quantity of oxygen, . .

Phosphate. A mineral in which the phosphoric acid is combined with a base,
as with lime, in the phosphate of lime. :

Prism. Prisms have four or more sides surrounding the azis : they are some-
times terminated by a single plane, and when this plane is at right angles
to the axis, we have a ‘r;;ﬁt ism ; but if the terminating plane be not at
right angles 1o the axis, we have an oblique prism. _If the sides of a quad-
rangular prism are at right angles with each other, we have a rectangular
prism, and if the sides be of equal width, a square prism, and its height is
either greater or less than that of the cube. . e

2
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Pulverulent. When the particles of a mineral are very minute and cohere very
alightly, or not at it is said to be pulverulent ; or in the pulverulent
state.

Radiated ; radiatus, in Latin, signifies beset with rays ; when the crystals of
ll&l_l:l‘:l;lﬂl are 80 disposed as to diverge from a centle,dleymn?;t'm be
radiated.

Ramose ; ramus, in Latin, signifies the branch of a tree ; a mineral having that
appearance is described as being ramose.

Rectangular prism, see Prism. . .

Refractory. “The term is used both chemically and mechanically In relation to
minerals, It is sometimes applied to thosé which strongly resist.the appli-
cation of heat ; and occasionally to some whose toughness enables them to
resist repeated blows.

Reniform. idney-slmR;ld ; ren, in Latin, signifies kidney. .

Retiform, Reticulated. Minersls occurring in parallel fibres, crossed at ngﬁ::
angles by other fibres which also are parallel, exhibit squares like ¢
meshes of a net. Retis, in Latin, signifies a net. We have reticulated
native silver, native copper, red oxide of compfer, &ec. . And it may be re-

rked that such mi as occur reticulated, generally assume the cube,
as one of their crystalline forms. .

id. Rhomboids are of two kinds; obtuse and acute. In each there
are two gointx that may be termed the apices. The planes of the obtuse
rhomboid, meet at each apex under one obtuse and two acute angles ;
while the planes of the acute rhomboid meet at the apex under acute angles.

Schistose structure. Minerals which split only in one direction, and present
fragments which are parallel, but of unequal thickness, which alsq are not
smooth and even, and are without lustre, are said to possess a fehistose
stracture. Schist, in the German, signifies slate,

Secondary crystals, or forms. Such crystals as do not exhibit any portion of
the primary planes, ave termed secondary crystals. Thus, in fluor, the

. cube is a secondary crystal. :

Sectile. The term sectile is derived from the Latin, seco,to cut. Those mine-
rals are termed sectile which are midway between the brittle and the mal-
leable. A slice or portion cut from a sectile mineral, is fragile, and the
new surface on the mass is smooth and shining. Plumbago and the sosp-
stone are both sectile. :

Semi-transparent. - A mineral is said to be semi-transparent when an object is
ot distinctly seen through it.

Slaty structure. This term is synonymous with schistose structure, which see.

Specular Minerals are those which present a smooth and brillient surface
which reflects light ; those which present only one such surface, which
is not crystalline,are commonly termed specular: but among crystallized
minerals, we have specular iron, from the brilliancy of its planes. Specu-
lum, in Latin  signifies a looking-glass.

and Spimlzry Fracture belong to imperfectly crystalline minerals.
The fractures do not greatly differ : they are both irregular ; the specular
is shorter and more pointed than the splintery. .
« Stalactitiform, (Stalagma,) in the Greek, signifies a drop, an icicle. Stalactiti-
form minerals greatly resemble icicles m shape.
. Stalagmite. A stalagmiteis the deposition afforded by the water dropping from
a stalactite, as on the floor of a eavern.
When the crystalsor fibres of a mineral diverge all round a common.
_centre, it is said to be stellated : stella, in Latin, signifies a star.

Strie, Striated. . The slight channels occasionally observable on the planes of
crystallized minerals are tarnted stris, and the crystals on which they are
seen are said to be striated. The striee are comm nly parallel, and general-
ly indicate the direction in which crystals nmy be cleaved, Stria, in La~
tin,»nig!‘gﬁes a glioove, I(:l’ %hannel. .

. A mineral in which the sulphurjc acid is-combined with a bage, as
with Lisne, 1 the sulphateof Hme " '

-

/
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Sulphuret. A metallic mineral in which the metal is combined with sulphur.,
tI'x:utihema minerals, the metal is not in the state of an oxide, but in the me-
c state. . .

Tabular. When this term is used in relation to structure, it is nearly allied to
‘the schistose or slaty. 'Talc, mica, and roofing slate, are described by the
German School, as possessing a tabular structare. This term is used
more generally to express the external form of such crystals as are nearly
flat : these are termed tabular crystals; from the Latin, tabula, a table

board.

Toughness relates to internal texture. Those minerals which are bruised, or
suffer depression by repeated blows, in the attempt to fracture them, are:
esteemed to- be tough. !

Translucent. A mineral through which an object cannot be seen, but which
transmits some light, is termed translucent. Reck salt, sometimes quartz,
flint, and fluor, &c. are translucent : many minerals are translucent oa the
edges, as common marble, &c. - o '

T'ransparent, .Those minerals are transparent through which an object may

©+ be clearly seen.
" A.mineral whose unevenness of surface arises from small and
somewhat round elevations, is said to be tubercular. Flint is sometimes
- tubercular. ' .,
Tuberous ; exhibiting. somewhat circular knobs, or elevations.

Unctuous.. The term relates to the touch. Pipe-clay is somewhat unctuous :
fuller’s earth is unctuous ; plumbago and soapstone are very unctuous.—
Phillip’s Mineralogy. - - i .

Vesiccubtr, A mineral is said to be vesicular, when it has small and somewhat
roung cavities, both internally and externally. Lava, pumice, limestone,
bﬁah.. &c. are sometimes vesicular; from the Latin, vesicula, a little
bladder. .

Vitreous ; from the Latin vitreus, glassy ; minerals- having the lustre of glase
are said to possess the vitreous lustre..

. ! AY '
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A TABLE,

Eczhibiting the angular admeasurements of crystalc by the Re-
flecting Goniometer, according to Phillips.

.

'

ite. Rhombic prisin, 124° 30’ and 55° 30’ alternately. -

‘Adularia. In one direction, four of 90°; in another, four, altemately of 59°
95/ and 120° 3//; and in another, four, alternately of 67° 15 and 112° 45.
These are obtained with great difficulty. .

Alite. In one direction, alternately 93° 30" and 86° 30/ ; in another, 1190 30/
and 60° 30’ ; and in another direction, 115° and 65°. :

Amblygonite. Rhombic prism, 106° 10/ and 73° 50’ alternately. (See carbon-
ate of zinc.) .

Amethyst. Primitive rhomboid, 94° 15’ and 85° 45 alternately. (Seequartz.)

Analcime. Primitive cube, 90°, and 90° in all directions.

Andalusite. Rhombic prism, 88° 40’ and 91° 20/ alternately.

Anthophyllite. Rhombic prism, 1250 and 55° alteruately.

Arfwedsonite. Rhombic prism, 123° 55' on one of the lateral planes. (Horn-
blende, 124° 30".) v

Arragonite. Rhombic prism 116° 5’ and 63° 55/ alternately. -

Arseniate of copper. Rhomboidal, 110° 30’ and 69° 30! alternately.

‘Arseniate of copper. Oblique prismatic, 124° and 56° alternately.

Arseniate of copper. Right prismatic, 110° ¥’ and 69° 10/

Arseniate of copper. Martial. Primitive rhomb 120° and 60°.

Arsenlic. ullphuret of. Rbombic prism, lateral planes, 74° 15 and 105¢ 45
alternately.

Arsenical iron. Lateral planes, 111° 12'and 68° 48’ alternately. . -

Augi Primitive rhomb, 87° 5’ and 92° 55’ alternately. (See specular iron,
andBournonite.)

Barytes, sulphate of. Primary prism, from fractured surfaces, 101° 42’ and
780 18’ alwmmliy_'. ) . . .

Bismuth, Sulphuret of. After cleavage in one direction, 90°, with indications
of cleavage, parallel to 130° and 50°. :

Bitter-spar. imitive rhomb, 106¢ 15’ and 73° 45.. Also, in some specimens,
1072 20’ and 72° 40/, alternately. (See calcareous spar, and cyanite.)

Borate of lime. Primitive rhomb, 103° 40’ and 76° 20/, alternately.

Borate of soda. Primitive rhomb, 86° 36’ and 93° 30/, alternately.

Bournonite. Primitive 90° and 90°, or a rhomb of 93° 30’ and 86° 30/, alter-
nately. (See specular iron, augite, and borate of lime.)

Bronzite. Cleavai;tﬁpamllel to the planes of a rhomb of 100° and 80°.

Calcareous spar. imary, obtuse rhomboid of 105° 5/, and 74° 5%/, alternately.
Itis readll'y obtained. (See bitter spar.) -

c«:ﬁ::gr of zinc. Cleavage parallel to planes of 106° 30’ and 73° 30/ ufm-

y. .
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Carbonate of iron. Cleavage, parallel to the planes of 107° and 73°.
Carbonate of lead. Primary, right rhombic prism of 117° and 63°.
Carbonate of magnesia, and tron. Primitive 1070 30’ and 72° 30’. (See bitter

spar.)
Carbonate of strontian. Primitive, right rhombic prism of 117° 32’ and 62° 28’
alternately. (See carbonate of lead.) .
ine. Primitive, right rhombic prism of 1049 gnd 76°. (See calcareous

spar.) -
- Chabaise. Obtuse rhomboid, 94° 46/ nl;cf 86° 14’ alternately. .
Chromate of iron. Octohedron, two adjacent planes, give an angle of 109° 28'.
- (See arseniate of iron.) - .

Chromate of lead. Oblique prism, of 93° 30/ add 86° 30*. (Seechabaise.)

Chrysolite. Primitive,a cube.

Cinnabar. Acute rhomboid, of 71° 48’ and 108° 12',

' Cobalt, arsenical. Primary, a cube. '

Copper, sulphuret of. Double six-sided pyramid, the incidence of an upper, on .
the adjacent plane of the lower pyramid, being abous 147° 30’

Copper, muriate of. Primitive, a right rhombic prism, of 100° and 80°.

Copper, phosphate of. Right rhombic prism 110° and 70°.

Corundum. imary, rhomboid, of 86° 4''and 93° 56/

Cyanite. Primary, a doubly oblique prism, of 106° 15’ @nd 73° 45’ of the ter-
minal plane on the prism, in one direction, 100° 50’ and 79° 10/, and in
another 93° 15 and 86° 45/ alternately. (See chabaise, Sillimanite, Cleave-

. landite, and bitter spar.)

.DiopsMe. Primary, oblique rhombic prism, of 87° 5 and 92° 55' alternately.

?eran. Angles of cleavage, 90°. .
pidote. Primary, right oblique angled prism of 115° 30, and 64° 30'. (See

arragonite.
Eudyalite. Lateral planes, 120°. Summit, with the lateral planes, 90°.

Felspar. See adularia.

Fibrolite. Right prism, with rhombic bases, of 100° and 80°. . .

Fettenstein. Cleaves parallel toall the planes and diagonalsof a right rhombic
prism, of 112°, and 68°. :

Fucite. Cleaves parallel to the lateral planes of a rhombic prism, of 87°and 93°.
na. Primary, the cube. - S

Geklenite. Primary, the cube. . ' .

Glauberite. 'Primary, rhombic prism, lateral planes, 83° 20’ and 96° 40’. Ter-
minal, and lateral planes, 104° 15’ and 75° 45/, alternately.

rgite. Cleavage, ]pmllol to the sides of a rhombic prism, of 124° 30’
and 55° 30, alternately.
Hornblende. Cleavage, 1lel to the sides, of 124° 30%, and 55° 30', alternately.
actynolite, and Arfwedsonite.)
Humite. Right rhombic prism, of 120° and 60° slternately.
Hypersthene. Rhombic prism, sides, 87° and 930 nltempw'ly.

Idocrase. Right prism with square bases, of 90° and 90°.

Indianite, Cleaves into prisms of 95° 15’ and 84° 45’ alternately, (see glaube-
rite, quartz, and tabular spar.)

Iron, arsenical. Cleaves parallel to 111° 12/ and 68° 48 alternately.

Iron pyrites. Prima?, a cube, to all the parallel planes of which it cleaves.

Iron pyrites, white. Primary, a right rhombic prism of 106° and 73°. Cleavage
parallel to all its pl (See cyanite and carbonate of iron.)

Iron, specular oxide of, Primitive acute thomboid of 86° 10’ and 93°50. (See
augite, Bournonite, and Sillimanite.) .

Iron, carbonate of. Cleavage parallel to all the planes of an.obtuse rhomboid
of 107°and 73°. (See imn\ pyrites, Sillimanjte, and cyanite.)

Jerg’te. Primary, a rhomboid of 111° 30’ and 68° 30.. (See arseniate of cop-
per.) .

*
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Killinite. Cleavage parallel to the planes of a rhombic prism of 135° and 459.

Latrobite. Cleavage in three directions parallel to all the planes of a doubly
oblique prism, viz. in one direction 98° 30’ and 81° 30/,in another 91° and
890, and in the third 93° 30’ gnd 86° 30". (Seespecular iron, and hypers-

ene.) .
Laumonite, Oblique rhombicprism ; inclination of lateral planes 113° 30/ ;-
inclination of terminal, with the lateral planes 86° 15.
Lead, sulphato-carbonate of. Primary, oblique prism of 120° 45/ and 59° 15'.
Lead, sulphato-tri-carbonate of. Primary, an acute rhomboid of 72° 30’ and
1070 30". (See carbonate of iron.) L '
Lead&ql:(\lx%regus sulphato-carbonate of. Primary, a right rhombic prism of 95°
50,

Lead, sulphateof. Primary, a right rhombic priem of 103° 42 and 76° 1§'.

Lead, molybdate of. Cleavage parallel to an octohedron with a square base ;
angle of two opposite terminal planes 49° 45/ ; of the upper lower ter-
minal planes 130° 15.

Ligurite. Oblique rhombic prism of 140° and 40’ alternately.

Manganese, grey oxideof. Cleaves parallel to the planes of a rhombic prism
of 100° and 80°.

Mica. Primm oblique rhombic prism of 120° and 60°.

Muriate of soda. Primary, a cube.

Orpzmen! Primary, a right rhombic prism of 100° and 80°.

Pargasite. Cleavage parallel to the lateral planes of a rhombic priem of 124°
30’ and 55° 30/, being the same with actinolite and hornblende.

Polyhalite. Cleavage, parallel to all the planes of the cube, affording brilliant
faces of 90° in every direction.

Prehnite. Primary 100° and 80°.

Pyrozene. See augite.

Quartz. Primary rhomboid 94° 15 and 850 45",

Realger. Cleaves parallel to all the planes of an oblique rhombic prism, whose
teral planes are 74° 15 and 105° 45’ alternately.

Rhomb spar. See bitter spar.

Ruby. Oriental, primary, acute rhomboid of 93° 56/ and 86° 4.

Sahlite. Primary rhomb 92° 55'and 87° 5/; the same as augite.

Sapphire. The same as ruby.

Selenite. Primary, a right oblique angled prism, of which the bases are ob-
lique angled parallelograms of 113° 8 and 66° 52'. -

Silver. Flexible sulphuret of. Oblique angled prism of 125° and 55° alter-
nately, on the lateral planes. o

Silver, red. Primary, obtuse rhomboid, of 108° 30’ and 71°30". .

Sphene. Primary, an oblique rhombic prism, 1 | angles 133° 30’ and 46°
30/, alternately. )

Spinellane. Primary, the rhombic dodecahedron, of 90° and 120°.

ypodumene. Cleavage gggallel to the planes and shorter diagonal of # rhombic

prism of 1009 and 80°; the same as Prehnite.

Staurotide. Primary, a right rhombic prism of 129° 20/ and 50° 40'. .

Sul, of strontian. See celestine. ~ ’

S ret of antimony. Primary, right rhombic prism of 88° 30’ and 91° 30
alternately. ’

Tapular spar. Cleaves into prisms of 95° 20’ and 84° 40’ alternately. (See
cuperous sulphuret of lead, indianite, and quartz.)

Thomsonite. Cleaves parallel to the lateral planes of 90°.

Tin, oxide of. Primary, an obtuse octohedron with a square base, the angle
over the apex being 112° 10’ and a plane of one pyramid, on the adjoihing
plane of the other, 67° 50’

. \
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Tungstate of lime. The angle formed by the meeting of a plane of the upper,
with the adjoining plane of the lower pyramid 1280 40',
Primary, a right rhombic prism of 124° 22’ and 55° 38’ alternately.
- Tourmaline. Primary, an obtuse rhomboid of 133° 30/ and 46° 10’ alternately.

Wavellite. ACleavnga parallel to both sides of a prism of 122° 15’ and 570 45"
Yenite. See Jettite. .

Zinc. Redoxideof. Cleaves parallel to the planes of a six-sided prism, each
lateral plane on the adjoining one being 120° and the termimlp:l: the late-

ral plane 90°.

Zine. giﬁciou! oxide of. Primary, aright rhombic prism of 102° 30’ and 77°
30 alternately. , ’ .

Zinc. Carbonaté of. Cleavage parallel to all the planes of a rhomboid of
uil‘u_mt 1)060 80’ and 73° 30’. (See amblygonite, bitter spar, and carburet
of iron.) - .

Zircon. Primary, an obtuse octohedron of 95° 40 and 84° 20. (See glaube-
rite, indianite, quartz, &ec.

Zoisite, cleaves parallel to the sides of a rhombic priem of 120° and 60°.
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