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PREFACE.

A considerable edition of the little volume entitled an
¢ Qutline of Mineralogy and Geology’ having been near-
ly. and very unexpectedly, exhausted, in the short space
of a few months, it became a subject of consideration,
whether it could be so enlarged as to render a second
edition more interesting and valuable, without greatly
increasing the size and price of the book. It occurred
to me, that it might be possible further to illustrate the
subjects on which it treats, by introducing some account
of the more important minerals, with general observa-
tions upon such as should be omitted. But, wben con-
sjderable progress had been made, it assumed such a
patch-work character, that I resolved to re-publish the
¢ Qutline,” with such alterations only as might seem es-
sential to be made ; more especially, as partial descrip-
tions would completely alter its character, without fully
answering the purpose of their introduction. Its object
will therefore be, as before, rather to awaken inquiry,
than to satisfy it.

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

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

In the introduction to Aikin’s ¢ Manual of Mineralo-
gy, an attentive perusal of which I wish again to recom-
mend to the student, there are some excellent remarks
on the prevailing arrangements of minerals. From all
that has hitherto been done, it may be argued, that the
very nature of the substances comprehended in those
arrangements, forbids the construction of any one against
which many well-founded' ebjections cannot be raised ;
and wherein there shall not be much that is arbitrary,
and consequently, dependent one some particular views,
or some favorite theory.  Hitherto, po natural classifi-
cation of minerals has been discovered : either this
most desirable objeet cannot be attained, or the science
is not yet sufficiently understood to allow. of its accom-
plishment.

It cannot, however, be denied, on the one hand, thag
the science of mineralogy is greatly dependent on that
of chemistry ; nor, on the other, that its acquirement
should be regarded as preliminary to that of geology.—
It therefore seemed indisputable, tbatif it were possible
to exhibit the science in such a point of view, as that its
dependence on the one, and its intimate connexion with
the other, should become apparent, the- result would be
advantageous to the student.

With these ohjects principally in view, peculiar atten-
tion has not always been given to the enumeration cf
all the nicer characteristics of each- mineral, nor to the
maintaining of one exact order of description. This has
been done by Aikin, in his ¢ Manual of Mineralogy,” with
all the fidelity which a precise and scientific detail of
these characters requires. It has rather been my inten-
tion to give, in familiar language, the more important
mineralogical and geological characters of each, so as
to enable the student, by such acquaintance as he 1hay
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thus familiarly gain with the objects of his study, to con-
sult with advantage the more scientific works of abler
mineralogists.  Consistently with this intention, expla-
nations of about one hundred terms, commonly used in
mineralogical description, are given at the end of the
Introduction ; -which includes an enumeration of mineral
elements and constituents, together with a brief view of
their chemical characters, and remarks tending to shew
their mineralogical and geological importance. The
order in which the individual minerals bave been des-
cribed, and which is exhibited in the Table of Contents,
was governed by an attention to the same objects.

Thus, siliceous minerals are first described, because it
is estimated that silex forms the largest proportion of the
oldest and most abundant primitive rocks: and all
earthy minerals, of which silex is the largest ingredient,
are arranged under that head ; beginning, chemically,
with silex in its purest form, and proceeding to such as
consist of that and another earth, as silex and alumine,
then to those consisting of silex and lime, &c. and after-
wards, to such minerals as are chiefly constituted of three
or more earths, terininating with the most compound ;
and regarding the iron, manganese, &ec. involved in ma-
ny of them, only as accessary constituents. The other
earthy minerals are proceeded with in like manner, ar-
bitrarily selecting such as contain the rare earth, glucine,
and placing them under that head, except that the Ga-
dolinite, which also contains the still more rare earth,
Yttria, is placed under the latter. In regard to metal-
liferous minerals, the rules ¥ had prescribed for the or-
der of description, could net always be adhered to with-
out involving some absurdity ; for instance, in the ore
called White Silver, that metal is an ingredient, accord-
ing to one analysis by Klaproth, in the proportion only
of about 2 per cent. ; but it would have bcen altogether
ridiculous to have placed a substance bearing the name
of White Silver, among the ores of Lead, to which, ac- -
cording to the proportions of its ingredients, it properly
belongs. - f

In order to avoid too greatly the appearance of a
scientific work, every mineral has been described only
uader the name or names by which it is commonly dis~
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tinguished in our own country. The synonyms may be
found in Aikin’s ¢ Manual,” and still more at large in the
useful ¢ Mineralogical Nomenclature’ of Allan.

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

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

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

Instruction in crystallography is also attainable. N.J.
Larkin, of Gee Street, Somer’s Town, who is a teacher
of the mathematics, is in the habit of teaching their ap-
plication to the theory of crystallization of Haiiy. A
gerfect knowledge of this most beautiful theory can only

e attained by a correct statement of the mathematical
principles on which it is founded ; nevertheless, the the-
ory is also taught mechanically by N. J. Larkin, in a few
lessons, by the assistance of models. These models cut
in box-wood, may be had of Bate in the Poultry, and
Mawe in the Strand, at one guinea each, as well as com-
plete sets of models of all the crystals described by Haiiy
i his Treatise on Mineralogy, from eight pounds to six-
teen pounds the set, according to the kind of wood of
which they are made: they are cut by N. J. Larkin
with great accuracy and beauty.

In the descriptions of individual minerals included
this volume, it was my wish to have given a somewhat
detailed account of their crystalline forms. This I found
to be impossible, without increasing the size of the book
considerably. As, however, I conceive thatit would mate-
rially tend to facilitate the progress of the young mine-
ralogist, it is my intention, at soime future time, to publish
a view of the theory of crystallization, unless it shall be
accomplished by some abler hand. This view will not
be illustrated by the application of its mathematical
principles, and will therefore be only mechanical ; but
it will necessarily be accompanied by numerous figures,
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illustrative of the theory, and of the transitions of crystal-
line forms.

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

W. P.
London, March, 1816.



PREFACE,

BY THE WRITER OF THE AMERICAN NOTES.

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

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

Wooprouse’s Eorrioxn wr CHaprar’s CHEMISTRY,
contains many excellent olservations, as it was published
during 1807, and was considered by me as one of the
best works of its time.

The Auenican MineraLocicAL JoURNAL OF Arcui-
BALD Bruck, M. D. which was concluded in 1814, is an
important collection of facts and observations, tending
to elucidate the Mineralogy and Geology of the Fredo-
nian States and Territories. But above all, Professor
Creaveranp’s Evementary. Trearise, published in
1816, is so rich in domestic as well as foreign materials,
and so generally and justly in the hands of students and
other inquirers, that it seemed to supercede, in a great
degree, the use of other books. It was notwithstand-
ing, represented to me, that a more cheay, portable and
compendious manual of the Science, was demanded,

—— e T
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and that an impression of the present performance,
would be immediately begun.

I therefore abandoned my scruplues, and determined
to compose a few notes, for the purpose of giving more
interest to the present edition. Where the matter of
them has been borrowed, I have endeavoured to make
proper acknowledgement of the source ; believing, that
for good deeds, every person ought to receive all the
praise that is due to bim. Wherever there may be
omissions in this respect, the reader is assured they do
not proceed from an intention to withhold commenda-
tion.

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

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

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

SAMUEL. L. MiTCHILL.
New-York, . May, 1818.
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The investigation of the structure of the earth belongs
to the science of Geology. It may however be interest-
ing to take a rapid survey of the present state of our
knowledge respecting it, were it only for the sake of
showing its intimate connexion with mineralogical pur-
suits. s

In speaking of the earth and of our knowledge of its
structure, it is essential that the limited extent of that
knowledge should always be had in remembrance. We
are acquainted with it, only to a very inconsiderable
depth; and when it is recollected that, in proportion to
the bulk of the earth, its highest mountains are to be con-
sidered merely as the unimportant inequalities of its sur-
face, and that our acquaintance does not extend in depth,
more than one-fourth of the elevation of these moun-
1ains above its general level, we shall surely estimate our
knowledge of the earth to be extremely superficial ; that
it extends only to its crust.

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

The structure of the crust of the earth is most readily
studied in mountains, because their masses are obvious;
and also because, as they are the chief depositories of me~
talliferous ores, the operations of the miner tend greatly
to facilitate their study. Mountains are composed of mas-
ses which have no particular or discernible shape: or,
as is more commonly the case, of strata or beds, either-
Liorizontal or oblique, sometilrlxzes nearly vertical.

} *



a INTRODUCTION.

In these masses and beds, different structures have
been observed. Some of them are crystalline ; that is to
say, are composed of crystals deposited in a confused
manner, as in granite, or of crystals imbedded in some
other substance, as in porphyry. These crystalline
rocks contain.no organic remains; and, as they are
always found beneath, never above, those which do con-
tain them, they are considered to have been of earlier
formation, and therefore have been termed primitive
rocks.

Other mountain rocks have no appearance of crystal-
lization ; but, on the contrary, seem rather to have been
formed by the mere falling down, or settlement, of the
substancesof which they are composed, from the solution
which contained them. These are always found above,
never beneath, the crystalline rocks ; and often contain
a vast abundance of organic remains, both animal and
vegetable. The more ancient of these, or such as con-
tain the remains of animals of which the genera and spe-
clies are extinct, are called Transition rocks : the more
recent, or such as contain the remains of aniinals in some
degree, or perfectly, resembling those inhabiting our
oceans, are called Fletz or Flat rocks, because their po-
sition is considerably, or perfectly, horizontal : the for-
xmer have received the name of Transition, as connect-
ing the primitive with the fletz rocks. By many mi-
neralogists the transition and the fletz are classed toge-
ther under the name of secondary rocks.

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

But there isstill another and a very different kind of
rock, abundantly found in certain countries, which may
in a great measure be considered, like ti:e preceding, as
xesulting from the ruin of rocks, but from an opposite
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cause, or by an agent divectly the reverse, viz. by fire ;
constituting those known by the name of volcanic rocks
many of these strongly bear the marks of heat, and even
of fusion ; some, on the contrary, offer no evidence of
their baving been subjected to heat..

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

Both primitive and secondary- mountains, more-parti-
cularly the former, are traversed in various directions by
fissures, of different. dimensions. These fissures are not
often empty, but are mostly filled. with stoney or metal~
liferious substances, accompanied by vast quantities of
water ; but not often by portions of the rocks they tra-
verse. These fissures are termed JMineral ¥eins : of
whatever substance or substances, the body of a vein may
be composed, its sides are commonly very determinate,
and are by the miner called the walls of the vein.

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

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

The study of mineralogy, therefore, does not include
only a knowledge of the more rare and curious substan-
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ces ; there is nothing in the mineral kingdom too eleva-
ted or too low for the attention of the mineralogist, from
the substances composing the summits of the loftiest
mountains, to the sand or gravel on which he treads. It
is true that the aggregated masses of compound rocks
are not arranged in a mineralogical collection; but it
must be remembered that each of the substances af
which such aggregated masses are constituted, are all
comprehended in a mineralogical arrangement, and
therefore find their places in the cabinet. ~ Granite, it is
true, is not to be found there; but its components,
quartz, felspar, and mica, are met witbin every one.

. Thus, then, by the study of what, in opposition to the
term aggregated rocks, may be termed simple minerals,
the mineralogist becomes enabled to detect the sub-
stance with which he helds acquaintance by itself, when
aggregated with others in 2 mass; and thus he becomes
qualified for the more difficult and more important stu-
dy of ‘the science of geology ; which embraces a know-
ledge of the nature and respective positions of the masses
and beds composing mountains; and indeed of country
of every description, whether mountainous or otherwise.

It is not, therefore, or at least it ought not to be, the
sole object of the mineralogist, to be able to distinguish
the several genera and species of mineral substances ;
nor should his attention be confined to the mere task of
recognizing at first sight any mineral that may present
itself, .or of being capable of at once assigning it a pro-
per place in his cabinet. He should hold a more enlar-
ged acquaintance with minerals, and with the circum-
stances attending them, in what may be termed, their
native places; he should know something of the posi-
tions they respectively bear towards each other in those
places ; he should become acquainted with their rela-
tive ages, deduced from the nature of the rocks in which
they are found; their comparative scarcity or abun-
dance ; their combinations ; the countries in which they
occur ; and their characters, both internal and external.

This knowledge, it may be repeated, is the first and
requisite step to the science of geology: not that it is
essential to this science that every mineral should be ac-
curately known : some are of comparatively little impor-
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tance in a geological point of view, from their extreme
scarcity ; but it is essential to beceme acquainted with
simple minerals in the general, because of some of them,
many of the vast masses of the earth are composed.

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

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

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

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

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

The base of the Molybdic  acid s Molyhdena

Arsenic Arsenic
Chromic Chrome
Tungstic Tungsten
Carobnic Carhon
Sulphuric Sulphar
Phosphoric Phosphoray
Fluoric Fluorine
Boracie Boron
Nitric . Nitrogen
Muriatic Chlorine
Succinie unknown
Mellitic unknown

*B2
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The bases of the four first, being metals, are included
in the 27 already adverted to ; those of the two next are
the bases also of combustible substances, and therefore
some description of the first six bases will be given in
their proper places ; but it will be requisite to give some
account of phosphorus, fluorine, boron, nitrogen, chlo-
rine, and of the succinic, and mellitic acids ; as well as of
water, hydrogen, and oxygen.

The necessity for including all these in the catalogue
of the constituents of mineral substances will become
apparent as we proceed.

n the following list, therefore, are comprehended,
according to the present state of our knowledge, the
whole number of the

ELEMENTS OR ACCESSARY CONSTITUENTS OF

MINERALS.
Oxygen, Nitrogen, 9 Earths,
I-‘I,ydrogen, Chlorine, 3 Alkalies,
Water, Boron, 27 Metals,
Phosphorus, '} he succinic acid, Carbon,
Fluorine, The mellitic acid, Sulphur.

Many of the substances included in the foregoing list
are esteemed to be simple elementary bodies, because
they have not hitherto yielded to any of the numerous
attempts of the chemist to decompose them ; others
have only been partially analyzed, though sufficiently to
determine that they are compounds; of others again the
composition is known ; others have altogether eluded
the vigilant eye of the analyst.

Chemistry, notwithstanding the rapid advances that
have been made in it, during the last few years, is still
acknowledged to be far from perfect as a science. New
facts continually arise, which as continually tend to illus-
trate and to advance the science of mineralogy, which is
yet in its infancy, and is dependent in a very important
degree on the advancement of chemical science.

n the following pages is inserted a short sketch of the
nature and properties of each of the substances included
in the above list of the elements or accessary constitu-
ents of minerals; which, it is presumed, will tend to
throw some light on the actual state of our knowledge of
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mineralogy in so far as it is dependent on chemistry ; as
well as upon the affinity and relative proportions which
these substances bear towards each other as mineral
constituents.

Some account of the acids generally is likewise given,
as well as of the earths, alkalies, metals,and combustibles:
observations on each earth, alkali and metal, are inser-
ted preceding the descriptions of such substances as
are placed under each of them, in conformity with our
present object.

OXYGEN.

Oxygen has not been obtained in a complete state of
separation : in the most simple form in which it has been
procured, it is combined with caleric, forming what is
termed oxygen gas; thus united, it is essential to the
support of animal life.

Oxygen gas may be obtained from many substances ;
it is most abundantly, and perhaps most readily, procu-
red from the black oxide of manganese ; which furnishes
all the oxygen used by the chemist, and all the oxygen
used in the preparation of the oxymuriatic acid consu-
med in the biracheries of Britain and other countries.

All the substances from which it can be procured, are
considerably diminished in weight after yielding oxygen
gas, which is rather heavier than common air: all bodies
which absorb oxygen acquire an addition to their weight.

Oxygen was formerly considered to be the general
cause of acidity ; in other words, a necessary principle
of every acid ; and the term Oxygen is compounded of
two Greek words, having allusion to that supposed theo-
ry ; but that theory has lately been done away, by direct
proof of its'not being correct in two instances, which is
further corroborated by the probability of its incorrect-
ness in some others ; and that certain bodies afford acids
by combining with hydrogen.

Oxygen, itis ascertained, is so abundant a principle in
many minerals, particularly of those constituting the
oldest and most plentiful masses of the crust of the globe,
that it may be said to be one of the most common and
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most abundant of mineral elements, if not the most com-
mon and most abundant of all.

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

Oxygen also forms an important ingredient in many
minerals, as an essential element in certain acids ; as in
the two abundant substances the sulphate and carbonate
of lime. It has been supposed that the latter alone con-
stitutes one-eighth part of the whole crust of the globe.
It may Dbe assumed that lime stone is composed of 56

arts of lime and 44 of carbonic acid. Now lime consists
of about 72 per