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PREFACE.

i

No circumstance more strikingly distinguishes
civilised from savage nations, than the applica-
tion of the productions of the mineral kingdom
to the service of man, in the rudest stages of
society the use of mineral substances being
scarcely known. From the mineral kingdom, man
first received the arms which secured to him
dominion over the beasts of the forest, and
enabled him to resist the fury of the elements,
or render them in a great degree subservient to
his will. Nearly all the useful implements and
ornamental decorations of the most polished
nations of ancient or modern times, have been
derived from the mineral kingdom ; and yet it
is only within the short period of the last half
century, that mineralogy has been regularly
cultivated as a science, or engaged the attention
A2
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of any classes of society, except the working
miners. This is the more surprising when we
recollect, that gold, silver, and various precious
stones, have been the objects of insatiable cupi-
dity and research for many thousand years. Not-
withstanding our valuable mines of tin, copper,
lead, iron, rock-salt, and coal, so little attention
was paid to mineralogy as a science in this
country, that Mr. Kirwan’s ¢ Elements,” pub-
lished in 1784 and 1795, was the first regular
treatise on the subject in our language, entitled
to notice. Mr. Kirwan may be regarded as the
Father of British Mineralogy, and considering
the period in which his work was written, it
possessed a very high degree of merit.*

On the continent of Europe, there are at pre-
sent two schools of mineralogy, the German
and the French; the founder of the former
was the late distinguished professor of Frey-
berg, Mr. Werner, whose method of instruc-
tion has been followed in this country by Mr.
Jameson, and fully and ably developed in his

* Mr. Kirwan, in a letter I received from him in 1810,
informed me, that the third edition of his work, which
appeared that year, was published against his approbation,
and .that he had declined for some time previously the
further cultivation of the science.
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s« System of Mineralogy,” in 3 vols. 8vo. ; and
in his treatise ¢ On the External Characters of
Minerals.”

The system of Haiiy was published in 4 vols.
in 1801, entitled ¢« Trait¢ de Minéralogie ;”’ and
another work, which may be regarded as a supple-
ment, was published in 1809, entitled ¢ Tableau
Comparalif, des resultats de la Crystallographie,
‘et de I Analyse Chimique relativement a la Clas-
sification des Minéraux.”” The principles on
which the two systems are founded are explained
in the first part of the present work ; it may
here be sufficient to observe, that the peculiar
merit claimed for Werner by his disciples, is
the invention of a technical language, to convey
a correct idea of all the external characters and
appearances of minerals, such as the colour, lus-
tre, form, fracture, &c.; and in the description
of minerals, according to the Wernerian method,
all the external characters, whether essential or
accidental, are most minutely detailed.

In the system of Haiiy, the crystalline struc-
ture and chemical composition of minerals, are
chiefly regarded, and only the more important
external characters are noticed.

Before the time of Werner, it is said mineral-
ogists of different countries had no definite

A3
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terms by which their descriptions of minerals
could be made intelligible to each other ; but it
may fairly be doubted whether the vagueness
complained of, in the descriptive language of
former mineralogists, did not proceed rather
from defective or inaccurate observations, than
from defective terms. Werner certainly intro-
duced a greater degree of accuracy, in the exa-
mination of minerals ; this is merit of a higher
kind than the invention of new terms, many of
which are harsh and obscure. In the German
~ method of describing minerals, the meaning is
sometimes almost buried under a heap of terms,
which, to speak in the language of that school,
are ** particularly difficultly intelligible ;> added
to this, a mineral is often divided into so many
species, subspecies, varieties, and kinds, accord-
ing to the varieties of colour, or other accidental
qualities, that the learner finds the subject ren-
dered obscure, by the multiplicity and minute-
ness of the illustrations. The descriptions may
be compared to a window in a Gothic cathedral,
where so much care has been taken to make the
glass-work firm, by compartments and subdivi-
sions of lead and stone, that the use of the win-
dow for the admission of light seems to have
been forgotten.
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It cannot be denied, that it is difficult to
describe  inorganic substances like minerals, in
language that shall appear simple and intelligible,
and the first principles of mineralogy have so
little in common with the other sciences or the
daily concerns of life, that learners generally
find the study irksome at first.

On this account, I have adopted the form of
dialogue in some of the introductory chapters of
the present volume, that the student may become
more familiar with the subject, by seeing it pre-
sented under different points of view, and
may receive explanations and answers to cer-
tain queries and objections, that will naturally
occur to his mind. He who consults his own
reputation more than the benefit of his reader,
will scarcely choose to write on subjects of
science in the way of dialogue, as this form has
fallen into disrepute, since the admirable dia-
logues of Berkley. But to those readers who
have no opportunity of personal instruction,
it is believed this mode will be partlc/ula.rly
acceptable. )

With respect to the principle of arrangement
adopted in the following part of the work, I
have regarded all minerals that have the same
constituent parts, and the same crystalline struc-

A %
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ture, as belonging to one species, whatever diver-
sity of colour or form they may present. In the
arrangement of the classes I have differed from
Haiiy in many cases, not from a love of novelty,
but from a desire to make the subject simple and
intelligible. I cannot, for instance, be con-
vinced of the propriety of classing lime-stone
with salts, and I deem it more consonant to
a natural arrangement, to exclude from the
class of salts, all minerals that are insoluble in
water and insapid.

To facilitate the knowledge of earthy mine-
rals, I have prefixed to Book II. a tabular
arrangement of them, according to their specific
gravities and degrees of bardness conjointly ;
the utility of such a table will, I trust, be more
evident, in proportion to the practical applica-
tion which may be made of it. It is, I believe,
the first attempt to make these characters jointly
the basis of an arrangement, intended to assist the
student, in discovering the names of the species
he :may meet with. In ascertaining the hard-
ness of many of the minerals in this table,
was assisted by my friend Mr. Lowry, of Titca-
field-street. To those who know him, this will
be the best proof of correctness I could offer ;
the accuracy of his observation being only equal-
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Jed by the extent and variety of his knowledge,
particularly on all subjects connected with
mineralogy.

In that part of the work which treats of the
natural history and characters of minerals, I
have made frequent references to the splendid
collection of minerals in the British Museum,
which is open to the inspection of the public;
to those who have the opportunity of visiting it,
such references will, I trust, be acceptable and
instructive, as the simple inspection of a mine-
ral will give a better idea of many of its charac-
ters, than can possibly be conveyed by the most
elaborate description,

In the class of metallic minerals, each metal
properly constitutes a genus, and the different
species of ore belonging to each genus have
generally some common chemical character, by
which they may be easily recognised ; hence in
the minerals belonging to this class, the chemical
characters are far the most important, and it is to
these that the learner should direct his principal
attention. I have given, as far as the limits of
the work would admit, a sketch of the natural
history of each genus, before describing the
species.

With respect to combustible and saline mine-
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rals, the eharacters are so definite, that the stu-
dent can have no difficulty whatever in this
department of the science; it is, therefore,
treated concisely.

Mineralogy is a branch of natural history,
and he who would obtain a just and comprehen-
sive view of the subject, must not confine his
attention to minerals as they are arranged in
cabinets, but contemplate them as they occur
in their native repositories; he should endeavour
to trace the connection between different species
of minerals, and the changes which they undergo
by processes of mnatural chemistry ; -:-—Chil]]ges
which cannot at present be imitated in our labo-
ratories. Persons who live principally in large
cities, and only view minerals in cabinets, are led
to entertain the idea, that in the mineral king-
dom, nature is in a state of profound repose, and
that all the different minerals at present exist-
ing, are coeval with the globe itself. It is true,
that when minerals are taken from the mine
and placed in cabinets, they appear to undergo
no further change, and to be imperishable ; but
in their native repositories, changes are con-
stantly though slowly taking place; they in-
crease In size, advance to maturity, and after-
wards decay more or less rapidly, though the
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life of a mineral, if we may use the expression,
extends far beyond the duration of life in ani-
mals or vegetables.

It is worthy of particular attention, that
certain species of minerals, very dissimilar in
their ecomposition, are almost always associated
together. Now, to use the words of the late
Bishop of Landaff, ¢ Though it may be too
much to infer, that one of these substances arises
from the natural decomposition of the other,
juxtaposition in the bowels of the earth, being
no certain proof of their being derived from
each other; yet the mind cannot help conjec-
turing, that a more improved state of minera-
logy will show some connection in their origin.”
Watson’s Chemical Essays, vol. iv,

When the same species of mineral, from differ-
ent parts of the world, always contains a certain
substance, whichappears tothesuperficial observer
to be foreign to it, the common origin of both sub-
stances may be inferred with still greater probabi-
lity. Thus the common ore of lead (galena)almost
invariably contains a portion of silver. Thisis the
casewiththecommon lead-orein everypartof Eng-
land, though not a particle of silver-ore has been
discovered there except in Cornwall and Devon-
shire, Such facts particularly deserve the atten-
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tion of the philosophical mineralogist, and I have
been careful to notice them, in order to excite a
spirit of inquiry. Can we say in the above in-
stance, that the lead was forming into silver,
but was arrested in its progress, or is the change
now taking place? I do not deem it unphilo-
sophical to believe, that the vivifying influence
of creative energy descends to the deepest re-
cesses of the earth, acting according to laws as
regular as those which govern the motion of the
planets in the heavens.

é Mens agitat molem et magno se corpore miscet,”
Vinc.

 One pervading soul,
Fills the great mass, and mingles with the whole.”

The combined effects of magnetism, elec-
tricity, crystalline polarity, and chemical affi-
nity, are probably united with other causes
at present unknown, producing all the va-
rious changes in the mineral kingdom, includ-
ing volcanic phenomena. DBut in whatever
manner these changes are eflected, they are
undoubtedly going on, and he who views the
mineral kingdom as an inert mass of heteroge-
neous elements, and confines his attention exclu-
sively to cabinet collections, in order to cbtain
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a knowledge of nature, is “ seeking the living
among the dead.”

Unfortunately, the objects of mineralogical
research are placed at a considerable distance
from the residence of men of science, who are
therefore seldom able to observe them in their
native repositories, and working miners are little
qualified to describe the phenomena presented to
their notice.

It was said by one of the ancients, that the
world would be well governed whenever kings
were philosophers, or philosophers became kings ;
we may say with greater truth, that mineralogy
will become a perfect science, whenever working
miners are enlightened mineralogists; or enlight-
ened mineralogists become working miners: but
as these events are beyond the sphere of pro-
bable occurrences, neither the politician nor the
naturalist need stop to anticipate the result of
their accomplishment.

The attention of mineralogists has been too
much devoted to the discovery of new species
that possess no importance in nature, and can be
of no use in the arts; or they have been engaged
in the useless labour of inventing new names, and
classing as new species every variety they meet
with, attaching the names of distinguished cha-
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racters, to minerals which have neither use nor
beauty to recommend them to our notice. Can
Werner or Haiiy derive honour from having
their names affixed to such minerals? What
should we think of the taste or good sense of
the naturalist who affixed the names of Linneus,
‘La Marck, or Cuvier, to any newly-discovered
variety of gnat, flea, or bug? but a similar ab-
surdity is frequently committed by mineralogists.
This frivolous practice of changing and multi-
plying names probably originated with mine-
ral dealers on the Continent, who were thus
enabled to multiply their specimens, and to
obtain a high price for substances which pos.
sessed no recommendation whatever, but their
supposed rarity.

As someapologyfor theattention which hasbeen
devoted to substances of little use or importance
on account of their scarcity, it may however be
right to remark, that in the present state of the
science, mineralogists are like the searchers for
diamonds in the mines of India, who are obliged
to pass every stone between the eye and the
light, lest they should inadvertently throw away
a diamond. That I may part in good temper
with those who attach more importance than I
do to the discovery of new mineral species merely
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on account of their rarity, I shall beg leave to
conclude with a few observations connected with
the subject that I have sometimes delivered
in my lectures, when treating on crystalline and
magnetic polarity : — We ought to be extremely
cautious in denying the value of any discoveries
in nature or in science, because their application
to useful purposes may not be immediately obvi-
ous. How greatly would the heroes and states-
men of antiquity have despised the labours of that
man, who devoted his life to investigate the pro-
perties of the magnet ; little could they anticipate
that this humble mineral, was destined to change
the very form and condition of human society
in every quarter of the globe. Let us bear in
mind, that the magnet was known nearly two
thousand years before it was applied to any pur-
pose of practical utility. During that time the
ocean was a fearful and trackless abyss, and
voyages were confined to short excursions
along the shore. The wanderings of Ulysses,
which took ten years to accomplish, did not
exceed in extent and difficulty the voyage
from Dublin to London. When magnetic
polarity was applied to the aid of navigation,
mankind seemed to have acquired a new sense ;
guided by this mysterious power, Vasco de Gama
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and Columbus, led the way to the Eastern and the
Western World, and a fresh impulse was given
to the human mind, which had been slumbering
for centuries. There is not a country inhabited
by man where the influence of this discovery has
not been felt; it has been the parent of our
naval and commercial greatness, and has ob-
tained for us the commanding rank we hold
among the nations of Europe. The history of
‘the magnet should teach us not to despise any
discovery in science because its utility can not
be immediately perceived. Some discoveries are
unproductive, until the progress of science in a
future age, directs their application to purposes
of eminent utility. Such discoveries may be
compared to the acorn, which may remain for
a time buried in an arid soil, until stimulated
by the genial rains of heaven, it strikes its roots
into the earth, and springs forth to day —
humble indeed in its first appearance, and slow
in its progress to maturity, but destined at
length to become a mighty oak, stretching its
arms amid the skies; the ornament, the
strength, and the glory of the forest.

June 21. 1819.
15, Tavistock-Street, Bedford-Square.

s

===



TABLE

OF

CONTENTS.

BOOK I

Cuap. 1. Preliminary Observations. — What are
the essential Properties that distinguish a Mi-
neral from a Plant or an Animal ? - —

Cuap. II. On the Division of Minerals into Four
Classes, and the Properties which serve to cha-
racterise each of these Classes. - A .

Cuap. III. What are the Properties that serve as
Characters to distinguish different Species of
Minerals ? — Physical Characters. = 3

Cuap. IV. Properties which serve as Chemical Cha-
racters to distinguish Minerals. — Wernerian
Method of describing Crystals. Z =

Cuar. V. Crystalline Polarity. — Phenomena of
Crystallization illustrative of the Fermation of
Crystals in the Mineral Kingdom. - -

Cuap. VI. Theory of the Structure of Crystals. —
On Cry stallngrﬂph}r. — Ub_]ectmns to the Theory
stated. - -

Cuar. VII. Ghjectlnns to Hau}?s Theory of the
Structure of Crystals considered. — Mode of de-

signating Crystals by Symbols, — Nomencla-
ture of Crystals. -

a

16

82

7

97

119






Natural History and Characters of Metallic Mi-

nerals =~ -

CONTENTS.

BOOK I11.

Observations on Metallic Minerals

Genus I. Gold
II. Platina
III. Silver
IV. Mercury
V. Copper
VI. Tin
VII. Nickel
VIIIL. Lead
IX. Iron
X. Zine
XI. Bismuth

XII. Antimony

XIII. Arsenic
XIV. Cobalt

XV Tellunioma: © -0 -
XVI. Manganese -
XVIL. Molybdena -

X VIIIL. Uranium
XIX. Tungsten
XX. Titanium

XXI. Cerium

XXII. Tantalum

Chromium and Selenium

COMBUSTIBLE MINERALS.

Sulphur
Diamond

BOOK 1V.

XIiX

Paze

499
500

502
507
509
519
523
537
540
542
554
576
581
583
587
591
595
597
601
602
604
606
611
613
615

617
620



- , = T,
— a1 r
. e - - r i r ]
=) = ] i r - - . -
= o] - o a) . v ke v E - "
3 5 = . = - . = 1 G s
e = c - & . -
¥ - .. g ol - - - L
- - . . . e " 3 '
L = 2 - - J = y o - i
— » F - 1 - - > - - -




AN

INTRODUCTION

TO

MINERALOGY.

BOOK I.—CHAP. L

Preliminary Observations — What are the essen-
tial Properties that distinguish a Mineral from
a Plant or an Animal?

B. WHAT can possibly have detained you so
long? I lost sight of you when I was crossing
the ravine below the waterfall, in our descent
from Honister Cragg. *

F. Just below the slate-quarry, I saw some-
thing on a rock near the right side of the path,
which shone like a star; I climbed to it with
some difficulty, and found several of these gems
adhering to a mass of white stone in the slate-rock.
The more perfect ones I got from a deep cleft in
the rock, and I left others larger but less brilliant,
that I could not break off. They appear almost as
brilliant as diamonds ; they will also cut glass, as

* A magnificent rock, near Buttermere Lake in Cumberland.
B











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































