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INTRODUCTION.

MINERALOGY s that branch of natural hiftory *
which makes us acquainted with all the properties
and relations of minerals. As thefe properties and
relations are very different from each other, we

c2 cannot

* If it be true * that defcription, when employed about
 events, conftitutes hiftory,” then certainly the ufual accepta-

Definition
of mineralo-
a’

tion of the appelation, Natural Hiftory, is erraneous. That re.’

lation which afpires to the dignity of hiftory, muft embrace not
only an exatt and full defcription of the obje& or thing treated
of, but alflo afcertain the relative time as well as manner of its
produ&ion, and the change and alteration, if any, it has under-
gone in arriving at its prefent ftate. Natural hiftory therefore
comprehends two diftinét branches, the one making us acquaint.
ed with natural objeé@s as they are prefented by nature, furnifh-
ing us with fufficient data and cafily applicable criteria to diftin-
guith them from each other, and this is Natural Defeription.
The other branch, Natural Hiftory properly fo called, confifts in

the inveftigation of the ancient and original ftate of natural ob- -

je&s, and the fucceflive changes and alterations they have under-
gone till the prefent time. Thus in hotany and zoology the
queftions, Were all animals and plants originally created as we

at
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cannot arrange them together without producing
much confufion. On this account Werner found it
neceflary to confider them under five different heads,
or what he terms mineralogical doérines : thefe are,
Oryélognofic, Geognofie, Mineralogical Gesgraphy, Mine-
rdlogical Chemiftry, and Oeconomical Mineralogy.

Ory&ogno-  Qryclognofie—~Or what has been hitherto in Bri-

Geognofie.

tain and France denominated mineralogy, is that
branchof mineralogy which makes us acquainted with
minerals in a natural order, under fixed denomina-
tions, and by well afcertained charaters.
Geognofie*—teaches us the ftruture, relative po-
fition and mode of formation of the mineral mafles
of which the cruft of the earth is compofedt.
- , Mineralogical

at prefent find them, or have they by degrees afl.med the fpeci-
fic forms they now poffefls? Are certain {pecies become extinct ?
In what order and whither have they migrated? What change

.has climate produced? In mineraiogy, at what period, during

the formation of our earth, and under what circumftances has a
peculiar fpecies of mineral been produced ? Has it remained un-
altered, or has it undergone changes ? All thefe queftions are of
hiftorical import, and belong to this dcpartment, In fuch in.
veftigation confifts the feientific profecution of Natural Hiftory ;
the mere art of diftinguifhing natural obje@s from one another
can {carcely be entitled to that appellation,

* By Geology, Werner underftands idle and imaginary fpecu.
lation refpe&ing the formation of the earth.

+ At firlt fight the folid mafs of the earth appears to be a
confufed affemblage of rocky mafles, piled on each other without
order or regularity : to the fuperficial obferver nature appears in
the rude matter of the unorganic kingdom, to prefent us only

with
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Mineralggical Geography-—defcribes, in geographic M:;‘;‘:_-
order, the particular rocks that occur in the earth’s graphy.

furface in different countries, and makes us acquaint-
ed with the different fpecies of foffils that are contained
in them, and the manner of their occurrence. It gives

us

with a pi&ure of chaos, where none of thofe admirable difplays
of &kill and contrivance, which in the ftructure of animals and
vegetables fo powerfully excite our atgention, and claim our ad-
miration, are to be obferved. It is not {urprifing that this un-
favourable opinion fhould have long contirued to be prevalent,’
when we confider the fkill, judgment, and experience which are
neceflary for enabling us to combine all that varicty of appa-
rently unconneed relations which are obfervable in the internal
firu@ure of the earth. In ancient writers we find nothing on
this important fubje&®. The ftriking phenomena of volcanoes
appear frequently to have excited wonder and aftonifhment,
which they always fubftituted for inveltigation. After the revival
of letters, when [cience had aflumed a more favourable afpe&,
and mines came to be worked by freed men, the objeds of the
-mineral kingdom excited a confiderable fhare of attention, the
numerous interefting phenomena, which daily prefented them-
felves to the miner, were carefully remembered, and at length
recorded by the celcbrated miner Agricola. Irom that period
until the time of Werner, mineralogiits brought to light many
individual, and a few general faéts refpe@ing the ftructure of the
arth. Lchman firft pointed out the great natural divifion of
mountains into primitive and fecondary ; Cronftedt alcertained
the age of feveral mincral repofitories; Hamilton defcribed .the
phenomena of volcanoes; Dolomien made us acquainted with
the ftru@ure of volcavic hills; Sauffure enlarged our knowledge
of the variety of primitive rocks, and an excellent obferver, -our
countryman Williams, made many excellent obfervations on the
independent coal formation.

Notwith{tanding
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us a picture of the ftru&ture and compofition of par-
ticular tradts, geognofie that of the whole globe., -

Mineral.gical Chemiftry—makes us acquainted with
the quantity and quality of the conftituent parts of
minerals.

Oeconomical Mineralogy—teaches us thedifferent ufes
of minerals.

This excellent fybdivifion of the fcience, firft mark-
£d its true limits, and its vaft extent, and pointed out
a clear path for future mineralogifts.

Notwithftanding the Jabours of thefe induftrious obfervers, our
know ledge of the internal firuGure of the earth was ftill very li-
mited and confufed. Although obfervations had been made in
very diftant countries, and fimilar rocks difcovered in 3 variety
of the moft widely diftant fituations, yet no fuccefsful attempt
had been made to generalize thefe appearances, fo as to difcover

.the general ftrutyre of the earth, and the mode of its formation.

Sauffure made the attempt, but neither his information nor ability
{eem to have been equal to this great talk, He was alfo unac-
Auainted with many facts which would have aflifted him, and his
attention was too much occupied with particular and local ap-
pearances to effe€t what has been fince fo fully accomplifhed by
the comprchenfive mind of Werner.

This great geognoft, after many years of the moft arduous i ig-
vefhgatious, conducted with an accuracy and acutenefs of which
we have few examples, dilcovered the manner in which the cruft
of the carth is conftruéted. Having madec this great difcovery,
he, after deep reflection, and in conformity with the fricteft
rules of induction, drew moft interclling conclufions, as to the
manner in which the folid mafls of the earth may have been form-
ed. Itis that fplendid fpecimen of inveftigation, the moft per-
fe&t in its kind ever prefented to the world, which T fhall give an
account of in the volume of this work wlich treats of Geog-

nofie.

2. As
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3. As ory&ognofie is the ground-work of mine- Ory@ogno-
ralogy, a knowledge of it muft neceflarily precede iis of mino-
that of the other doérines. This is the reafon why ralogy-
it is to occupy the early part of this work. I mutft re.
mark, however, that it is not purely ory&ognottic,
for I have added to the defcription of each mineral,
its chemical charalters, conftituent parts, geognoftic
and geographic fituations, and a few notices refpe&t-
ing its ufes. '

3. An arrangement to be corre fhould have but 3
one obje for its bafis; for when feveral are affumed mogemer
it fails completely in accomplithing its purpofe : it is
allo indifpenfably neceffary in arranging natural bo-
dies, that none which fall within the bounds of the
fytem be omitted. Many mineralogifts, by affum-
ing as the bafis of their fyftems not only the natural
alliances, but alfo the chemical compofition, geogra-
phic fituation, and ccconomical ufes of minerals,
and by feparating the volcanic from other oryétog-
noftic products, have rendered their fyftems unftable
and incomplete. The Wernerian oryctognoftic fyf- Bafis of the -
tem is framed in conformity with the ftricteft rules of o‘f;.;":;:':
claflification ; it is founded folely on the natural alli-"
ances and differences obfervable among minerals. Buat
on what do thefe depend ? Werner anfwers on the .
quality, quantity, and mode of combination of the
conftituent parts.

Karften, Hauy, Brochant, and other mineralogifts Objedtiens
have objeited to the Wernerian fyftem, that it ar-
ranges minerals together which are completely dif-

ferent
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ferent in their internal compbﬁtion; thus they re«
mark fapphire is placed in the flint genus, although

~ it has been found to contain ninety-eight per cent. of

The objecs
tions an-

fwered.

alumina ; and opal in the clay genus; although ninety-
eight parts of filica. This obje@ion, however, is
founded on a mifconception of Werner’s opinion. He
does not pretend that his arrangement fhall always
correfpond with the experiments of the chemift; for
it is only when chemical refults agree with the natu-

~ ral alliances of the mineral that he gives them a place

in his fyftem. In inftances where the affinities of the
mineral with thofe already in the fyftem have not
been made out, and we are ftill uncertain as to its
true nature, it is a matter of indifference where we
place it. If it has been analyfed we may arrange it
chemically, not however from a- convi&tion that its
place will thus be fixed, which canhot be done un-

_ til we have, by the examination of a complete fuite,

Chemical
arrange-
ment of

minerals.

combined with a knowledge of its geognoftic relations,
difcovered whether or notits charaers authorife the
arrangement made by the chemift. If we were to
allow the arrangement to be made according to the
moft improved chemiftry of the’ prefent day, we
fhould have very diflimilar minerals grouped together,
and thofe which are nearly allied feparated. In fuch
a fyftem garnet and thumerftone would be confider-
ed as the fame fpecies; chlorite would be arranged
among the ores of iron, and we fhould have a tranfi-
tion fuite beginning with pumice, and proceeding
through pearlftone, pitchftone, clinkftone, felfpar,

’ talc,

Ny
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talc, lepidolite, to leuzite. It is evident, therefore,
that a chemical ory&ognofie, in fo far as it ftands in
oppofition to the natural alliances obfervable among
minerals, muft be rejected.

4. Having now ftated the principle on which the Subdivifon
Wernerian fyftem is founded, I fhall next detail the neral 5=
method which is followed in dividing the whole mafs ™"
of fimple minerals into claffes, genera, fpecies, fub-

Jpecies, and kinds.

The Linnzan divifion of clafs, order, genus, and Linnzan
fpecies, having been found infufficient for the arrange- gor oo
ment of minerals, Werner, to remedy this inconve- “***
nience, formed two inferior fubdivifians, which he de-
nominated fub{pecies and kind. ,

The highett divifion is the kingdom. The fecond,
or Clafs, is founded on what Werner terms the fun- cpg
damental conftituent parts. Of thefe there are four,
viz, 1. Earthy, 2. Saline, 3. Inflammable, and 4.
Metallic ; and thefe form four great natural claffes, =~

The Order does not form one of the divifions of
thisfyftem ; therefore the next is the Genus, which is cema
charatterifed by the predominating or charaterifing
earthy, faline, inflammable or metallic matter.

There are many inftances, however, where this de-
finition does not apply. We may iention opal, dia-
mond, and fapphire. It would therefore be better to
reft fatisfied with a defcription, fuch as we fhall after- Characiers
wards give, of the external afpect of the genus, and oo to be
only affume the idea of a predominating ingredient, i, o oo
as intimating what we are intitled to expe will after- *?%

’d wards
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wards be the cale when analyfis becomes more per-
fect ».

The next divifion is the fpecies, which although the
moft important of the whole, has been ill underftood
by mineralogifts.

It would be inconfiftent with the brevity of this
Introduflion to mention all the variety of opinions
that have been propofed refpe€ting mineral Specics ;
it is fuflicient to mention that Werner confiders all
thofe minerals that agree in external charaters and
internal compofition as belonging to the fame fpe-

cics }

‘The next fubdivifions are fublpecies, kind, and-
varicty. Varictics are thofe differences which we ob-
ferve in the individual external charaters, as luftre,
fracture, hardnefs, &c.

L

* Tu place of doubting of the accuracy of chemical analyfis,
or of examihing whether or not the chemift was entitled to be-

lieve that the fubflances which his analyfis gave him pre-exifted

in minerals, mineralogiits called in queftion a truth which appears

"infeparable from the exiftence of natural hiftory, wiz. that the

external afpef? is an exproffion of the tnternal compofition, and is
a criterion of it.  In fhort we may believe that every analyfis,

R (uct confirmed by {ynthefis), which does not agree with the na-

tural alliances of minerals, 1s falfe.

1 To the animal and vegetable kingdoms each plant and ani-
mal conflitutes a whole, poflefles a determinate form, each indi-
tidual exhibits'an eflential difference, and is capable of definition.
In the mineral kingdom each foffil cannot be confidered as an iu-
dividual, but merely as a part of that immenfe individual, the
globe; hence it is evident that, accurately confidered, there
¢xills but one mineral fpecies or individual, which is the glose.

A Jpecies
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A Jpécies is compofed of 4 greater or lefler number Specie.
of varieties.

Ifin a fpecies we meet with groups of varieties ¢ -
that can be well diftinguithed from each other, we '
mutt give them a particular appellation ; Werner de-
nominates them /fub/pecies. - -  Subfpecies.

To illuftrate the manner of forming fubfpecies, we Mode of
thall take an example from the clafs of metals; it is 1u:;::?§cs
lead glance which contains two fubfpecies, 2. Com. Buftrated
mon lead glance. . Compa& lead glance.

The effential character of the fpecies is as follows :

Colour lead grey. Luftre metallic. Streak unchang-
ed. Mild. Soft. Very heavy. , o

Firj Subfpecies. . Common lead glance

Has fometimes particular external fhapes as reticu-

lated, cellular, tubular, &c. It is often cryftallifed.
Luftre almoft always fhining, fometimes f{plendent.
Fradure more or lefs perfeitly foliated, generally
ftraight, often curved foliated, with a threefold cleav-
age; feldom radiated and ufually fhort, broad, and
fcopiformly dxvero,mg radiated. Very eafily frangi-
ble.

Second Subfpecies. Compal lead glance,

Calour is lighter than the preceding fubfpecies.
Occurs only maflive and fpecular; has no particu-
far external fhape. Luftre only glimmering. Frac-
ture even. Fragments indeterminately angular. Does
not occur in diftin& concretions.  Ilus more tenacity
than the preceding fubfpecies.

When an extenfive {pecies is undmded it i3 not
enly difficult to fix the picture of it in the mind, but

da2 the
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the determination of the individuals of which it is com-
pofed requires a degree of fkill and experience that.
Ly few can hope to poffefs. It is therefore of the great-
ﬁ&;:fgf eft importance, when fuch a fpecies occurs, to endea~
vour to feparate the groups of chara@ers from each
Diffcaltyor Other, and place them in the fyftem as fubfpecies. It
;;;"'"“g muft not be concealed, however, that fuch an opera-
btpecies. : .
tion requires much acutenefs, and a moft complete
praltical acquaintance with ory&ognofie. In the
writings of feveral German mineralogilts we meet
with many new fubfpecies ; thefe are, however, vague
indefinite things, that thew how little the framers of
them have underftood the Wernerian method.

" Tagily. The term Family, uled in this work, intimates that
all the minerals included under it belong to a matural
family. '

4 All the differences mentioned in the preceding

feftion muft be arranged in a determinate order, and

in fuch a one as fhall correfpond with the natural a}-

liances of minerals. However eafy this may at firft

fight appear, we muft confefs that the greater number

of attempts have proved inefficient. ‘Lhe idea of a

chain of nature, which was employed by zoologilts

and botanifts, was here adopted as the bafis of many

No chain of arrangements, but no fuch chain exifts ; for, if it did,
WS every fpecies could only pafs into the one preceding
and following it, but this is not the cafe, for one

fpecies often paffes into feveral, and others not into

any, but {tand ifolated. '

The {cheme in plate t1. fhews the mcompanblhty

. of 3 matural chain, where every link fits correftly i:to

- each
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vach other; with the tranfitions of minerals. It re.
prefents the alliances of filver with gold, antimony,
arfenic, filver, copperg iren, 'tm, lead, fylvan, and
mcul’y. .
In' the following feftion T (hall detail the method
which fs followed in the arrangement of thele diffe-
rences, or claffes, genera, fpecies, fubipecies, and
kinds.
5. In the arrangemeit ‘of the members of the fyf- Rules to be

followed
tem, we firft begin with the moft general, and pro- in the ar-

ceed to the more fpecial.  Secondly arrange them as ;;nzigm;
much as pofﬁble in a natural order; and thirdly, in thefyfem.,
the higher divifion, as in the genera and fpecies, we

place the chara&eriftic oncs firft, and allow the other

lefs chara&eriftic to follow in the order of thcir affi-

- nity ; but when fuites occur that do not poflefs fuch
affinities, we place the charaéteriftic member in the
middle, and arrange the others on both fides accord-

ing as they approach more or lefs to it. We fhall

now illuftrate this method by giving an account of

the arrangement of the different members of the

fyltem.

6. The clafs of eaithy minerals is diftinguifhed chara@ers
from the others by its bei~.g in general not remark- Zﬁ,ﬁ}j‘:‘,‘,’“‘_
ably heavy, britle, poflefling ufually white or light nerdl+
colours ; being much difpofed to cryftallize, uninflam.
mable in a low teinperature, and infipid and inodour-
ous. Itis placed firft in the fyftem by reafon of its
fimplicity, its conflituting the greater part of the cruft
of the earth, and its being. the repofitory of the mi-
nerals of the other ciafles. S

The
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chraden  The clafs of faline minerals is chara&erifed by being
of [alin~
minerals. Moderately heavy, foft, poflefing fome degree of
traniparency, being chiefly white and fapid. ]t is
- placed immediately after the preceding clafs, by rea-
‘ fon of its refemblance to it in feveral properties.
Charsdter  The inflummable clafs, which occupies the third
of inflam.
mable ciafs. place, is light, brittle, moftly opaque, always yellow,
brown, or black, fcarcely ever cryftallized, does not
feel cold, and as far as our prefent .experience ex-
tends, it appears to be more pearly alljed to the me-
tallic than the earthy clafs.
‘chamaer  The metallic clgfs is heavy, chxeﬂy opaque 3 in
;’:ﬂiﬁf& general poflcfles a peculiar luftre, is tough, often
poflefles fome degree of malleability, exhibits a great
variety of colours ; is cold, and not eafily inflamed.
It is placed at the extremity of the fyftem, be-
caufe it is furtheft removed, in properties, from
the earthy clafs, and is nearly allied to the inflam-
mable clafs. ,
. :::nffe-the 7. In a natural arrangement, as we have already
gnera,  mentioned, that genus, which poffeffes the charac-
ters of the clafs the moft diftin&ly and completely,
fhould be placed firflt, and the others fhould follow
according to their greater or lefs affinity with it. In
the clafs of earthy minerals or ftones, the flint genus®
: poflefles

* In the clafs of earthy minerals, there are fix genera to
which 1 have ventured to give the following denominations,
1. Flint genus. 3. Clay genus. 3. Talc genus. 4. Calc ge-
nus. 5. Baryte genus, and 6. Strontiane genus. ‘The ufual

namcs, Siliccous genus, Argillaceous genus, &c.. intimate, that
the
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poflefles thofe properties and chara&ers that entitle 1t Arrance-

ment of the

to the firft place. To the flint fucceeds the clay ge- curthy ge-
nus, becaufe of its greater affinity to the flint genus "~
than 2ny other, and it paffes by a natural gradation
into the next, following the talc genus. The tranfi-.
ion of thefe genera into each other is very complete,
but the following genera, calc, baryte and {trontiane,
do not afford fo beautiful a continuance of the feries.
Befides thefe genera there is another that cannot be
placed between any of thofe that are here mentioned
without interrupting the natural order, it is the zircon.
This genus in its external chara&ers has much T Wy ir-
femblance to the flint genus, but as it cannot follow, con s pla-

ced befure

it muft precede it, hence it is placed immediately be- fiu: genun

the minerals comprehended under them contain a prepondcrating
quantity of the carth which gives name to the genus. This,
bowever, is not the cafe with the fpecies as arranged in this
work, for fome belong to the flint genus that contain no filica,
and others to the clay genus that contain no alumina, I have
therefore judged it -more confiftent with the arrangement to
adopt terms that expre(s, not any chemical compofition, but have
arckrence to the molt ftriking and chara&eriftic external cha-
Réers of the genus, or to that fpecies around which all the
others belonging to the fame genus, may by tranfition be arran-
ged.  Thus all the fpecies belonging to the flint genus poflefs in
an eminent degree the properties that in common life are termed
finty, and befides can be arranged atound quartz or flint as a
central point. In a fimilar mammer all the foffils arranged under
the talc genus are connected with the fpecies talc by external cha-
nifters and tranfition. I have preferred the terms talc and cale
to talcaceous and calcareous, to preferve a uniformity in the no-
menclature,

fore
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fore the flint genus. But zircon is not the only ex-.
ample ; there is ftill another, which is the diamond ;
it muft alfo have a place near the zircon, but on
what pretence can an inflammable fubftance have a
place here? The diamond was by the ancients placed
among earthy minerals, but in latter times it has been
difcovered to be a combuftible body, nearly pure
carbon ; hence chemifts have very properly arranged
it with inflammable bodies. Many ory&ognolfts have
adopted the fame arrangement ; but Werner, for the
Why dia- following reafons, ftill continues to confider it as the

;‘l::fd at _moft perfet of minerals, and as deferving to hold its

the :f.:dc&place at the head of the mineral kingdom. 1. It

fyem. agrees in many of its external chara@ers with zircon,
therefore it muft be placed near it, and not to inter-
rupt the arrangement before it. 2. When compared
with other inflammable minerals it prefents many
ftriking differences ; thus inflammable minerals are
light, foft, generally durk coloured, eafily inflamed,
and not cryftallized ; on the contrary, the colours-of
the diamond are very numerous, it is almoft always
regularly cryftallized, has confiderable fpecific gra-
vity, and of all minerals poffeffes the greateft degree
of hardnefs. )

salnege  Lhe faline clafs contains but one genus, Werner,

nera. however, has divided itinto four, viz. 1. Carbona
2. Muriats. 3. Nitrats, and 4. Sulphats®,

¢ This method is probablv obje&ionable, and therefore is not
followed in this works .

The
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The genera of the inflammable clafs are, 1. Sul. Jtfizmma-
phur. 2. Coal,and 3. Graphite; and require no °
particular arrangement.

The metallic clafs, which is the next in importance Mctaiic
afier the earthy, contains a number of genera, which*""
are arranged after the fame method as the earthy
genera, viz. thofe which poflefs the properties of the
clafs in the higheft degree are placed firft.

As platina pofleflfes the metallic qualities in the
higheft degree, it is placed at the head of the claf§ of
metals. Next is gold, which agrees with platina in
ory@ognoftic and geognoftic charalters. Mercury
follows gold on account of its great fpecific gravity
and ftrong luftre. Silver is the next genus ; from it
we have a natural tranfition to the next genus, cop-
per. To copper fucceeds iron, lead, tin, bifinuth,
zinc, antimony, cobalt, nickel, mangancle, molyb-
deena, arfenic, {cheele, menacane, uran, fylva‘n.

8. Having finifthed what was neceflary to be faid l/,\“r"r‘atr:r,:fc-
refpe&ing the arrangement of the genera, I fhall now fp:cies.
illuftrate, by an example drawn from the fyftem, the
mode of arranging the fpecies. The example is from
the flint genus. If the method which was employed
in the arrangement of the genera be followed here,
quartz, as the moft charatteriftic fpecies, fhould oc-
upy the firft place in the genus. Here, however,
we find a whole feries of fpecies that cannot together
be placed before or after quartz; the feries muft
therefore be divided, quartz placed in the middle,
and the other fpecies fo arranged that the firft divi-
fion fhall precede, and the other follow quartz. By

e this
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, this method we are enabled to place all the fpecies
’ in a natural order, and obtain on the one hand a
tranfition into the zircon genus, and on the other

into the clay genus.
In the metallic genera, thofe fpecies which are in
the metallic ftate are placed firft, next the different
oxyds and combinations. Great attention muft,

however, be paid to the tranfitions, and their ar--

rangements. -

Armnge g, As the fubfpecies are few, their arrangement is

tublpecies. comparatively eafier; we muft here attend, chiefly,
to the rules of tranfition, fo that the arrangement may
be natural.

Cranden  yo. The charalters which are employed in the
defcription of minerals are, by Werner, divided into
five claffes, 1. External. 2. Chemical. 3. Phyfical.
4. Geognoflic, and 5. Geographic.

1. External Charalters—are thofe which are dif-
coverable by the external fenfes, without inducing
any confiderable alteration in the aggregation of the
mineral ; thus colour, fhape, luftre, fratture, hard-
nefs, weight, &c. are of this kind.

2. Chemical Charaflers—are thofe which are afford-
ed by the complete analyfis of the mineral ; by trials
with acids, with the blow pipe, and Wedgewood’s

- pyrometer.

3. Phyfical Charaélers—are thofe phyfical proper-
ties of minerals which are difcovered by trials with
the magnet, or by rubbing or heating.

4. Geognostic Characters—The determinate occur-
sence of one mineral with another affords, what Wer-

ner
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ner terms the geognoftic charater. I fhall mention a
few inltances. Glance cobalt has fo ftriking a refem-
blance to arfenical pyrites that it is often confounded
with it; it however occurs along with copper-nickel,
which is never the cafe with arfenical pyrites ; this then
is the geognoftic charalter which afcertains it to be
glance cobalt. Native arfenic frequently occurs along
with red orpiment, but it never acompanies red lead
ore; this, therefore, ferves as an excellent charaler
for diftinguifhing thefe two minerals, in doubtful cafes.

5. Geographic Character—is determined from the
birth place or local fituation of a mineral. Thus if
we are prefented with a cochineal red coloured mi-
neral from Joangeorgenftadt, its birth place or geo-
graphic charader announces it to be red filver ore:
if the mineral be from Landfberg or Idria, we would
confider it as cinnabar ; was it from the Hungarian
mines, or thofe among the Uralian mountains, we
would reckon it red copper ore.

The geographic charalter muft, however, be con-
fined within very narrow limits, as we know that the
occurrence of minerals is feldom confined to particu-
lar fpots or countries, and we are often uncertain if
the fpecimens we have are from the places men-
tioned. ' .

The geognoftic charalter, on the contrary, is
highly charaeriftic, and it is to be regretted thatit 5,
has been hitherto fo little attended to. charasters

fufficien
It has been much difputed which of the preceding for the -

. . « e rangement
kinds of charalter are beft fuited for the defcription and deferip-

tion of mi-

and difcrimination of minerals. 1t was long the pre- .
e 2 vailing
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vailing opinion, that external charatters alone were
fuflicient ; the increafing tafte for chemiftry introdu-
ced the chemical chara&ters, and thefle in their turn
have been adopted by feveral mineralogifts, to nearly
the exclufion of all the others. Werner teaches, that
all the different kinds of chardéters are to be em-
ployed, but of thefe, he confiders the externgl cha-
ralters as by far the moft certain and generally ap-
plicuble.  Thefe characters are not only fufficient for
the defcription, but alfo for the arrangement of mine-
rals. ‘lhat they are fufficient for the difcrimination
of minerals 1s certzin, from the obfervation of Werner,
who declares, that no mineral has ever been difcover-
cd which could not be diftinguifhed by its external
charalters, and that they are {ufficient for its arrange-
ment is equally evident from the greater number of fpe-
cies in the mineral fyftem being arranged folely by a-
greements and diflerences in the external charalters.
As a knowledge of thefe external charalers is ab-
folutely required of every one who fhall venture on
the ftudy of oryétognofie, I fhould now proceed to
give an account of them, I muft, however, from
* the great extent of the fubje€t defer this for the pre-
fent; but fhall give a full explanation of them in the
following volume,
11. In writing the defcription of a mineral, accord-
ing to its external charaéters, Werner recommends
Mehod of 4. That it fbould contain all the external characters.
amisersl. The external charalers are not of equal importance ;
hence feveral mineralogifts have judged it neceflary,
in their defcriptions, to employ only the more charac-
teriftic
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teriftic or effential ones. In fome inftances this may
be done, but in the greater number of cafes, the
omifion of any of the chara&ters would lead to error.
We muft, therefore, in our defcriptions, not only
mention all the chara&ers, but every branch of them,
as far as they are charateriftic of the fpecies.

b. That we fbould place all the characters together.—
The older, and many of the modern writers in mine-
ralogy, by endeavouring to follow the methods of the
zoclogift and betanift, have rendered their defcrip-
tions of minerals unintelligible. To obtain an ac-
quaintance with the excernal alpe&t of a mineral from
fuch a defeription, or rather feries of definitions, we
muft eombine the charatters of the clafs, order, ge-
nus and fpecies, and after this labour, what do we ob-
tain but a delufive and imperfe& piture ?

¢. That thefe characters fbould not have any of the
atbers intermixed—As the defcription of a. mineral
according to its external charalers is principally in-
tended to give us a diftin& picture of its afpe&t, and
of certain phyfical properties it poffefles, we muft be
careful that it contains nothing foreign to that object ;
t muft, therefore, contain ro chemical, geognoflic,
or geographic characters.

d. That they fhould be arranged in a determinate
order~When the chara&ers are arranged in a deter-
minate order, we are not fo liable to omit any of
them, and are enabled more eafily to recolled the
pidture of the mineral. Werner arranges them in

“that order in’ which they naturally prefent themflves
to our fenfes ; thus beginning with colour, as that
: “which

N
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- which firft attra&ts our notice, and placing theothersir»
their correfponding places, viz. figure, luftre, fratture,
fragments, diftinét concretions, frangibility, brittle-
nefs and weight. .
- e. That they fhould be fufficiently accurately dec-
termined.—Many minerals are completely alike, ex-
cepting in certain fhades of charalter, which muft
alfo be mentioned if we do not with to be deprived of
the diftintions they afford. Thus it is not enough
in defcribing white filver ore, to fay thatis has a grey
eolour, nor even that it poflefles a lead grey colour ;
accurate determination requires that the colour of
white filver ore fhould be given—fallow lead grey.

S+ That it fhould contain only fuch expre/fions as have
met with univerfal approbation.

g That the degree of the frequency cof the occur-
rence of any one of thefe characlers fbould be expre/-
Jed, as by the following terms, abundantly, com-
monly, fometimes, partly, feldom, rarely, very rarely.

h. That the defcription fbould be written fo as to
afford a [fynoptical view, and that the charallers
may eafily attract the eye ‘This is beft done by be-
ginning each charafter by a new line, and diftin-
guifhing the moft important ones by capital letters, or,
by printing in italics. My knowledge of ory&to-
gnofie is too limited to permit me the ufe of italics.

In defcribing a mineral, according to the method

deterbing of Werner, we do not employ a few ifolated charac-

ters, as is done in z,o0'ogy and botany, but, as T have
already mentioned, a feries or {uite, which being pe-

culiar to the fpecies, confequently charaterifes it.
But
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~ But fuch a pifture or defcription is to be drawn up
_ from the examination, not of one or a few, but from
many {pecimens, hence the neceflity of having an ex--
" tenfive mineral fuite, before we pretend to know the
fpecies already in the fyftem, or to defcribe new
ones. ,
12. The only fources from which the denomina- four'ces
tions of minerals ought to be taken, are the follow- whence

. the names
, mg . of minerals
a. From fome cha-acteristic external character. Thus fiould be

the mineral which chemifts term fulphat of ftrontian
is, on account of its charaeriftic blue colour, deno-
minated by Werner Celeftine. Actynolite derives
its name from its radiated fraCture; Schalﬂ:one, from
its lamellar diftin& concretions.

B From refemblance to other bodies. 'Thus that re-.
. markable mineral which was firlt found in Hungary
and defcribed by Fichtel as a fpecies of zeolite, was,
! by Werner, denominated pearlftone, on account of
its ftriking refemblance in colour, fhape, and ftru&ure
to pearl.

y. From their ufe. As procelain earth from its
ufe in the manufa&ure of procelain.

3. From the place whe e first found. Thus Lydian

ftone derives its name from Lydia in Afia, where it
was firft found. .
t. From the name of the diftoverer. Thus the mi-
neral denominated by chemifts carbonate of barytes,
is named by Werner Witherite, in honour of its firft
cifcoverer, Dr Withering.

We

4 - ——— . ————— =
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‘We muft be very careful that the name conveys
no falfe meaning, as is the cafe with black lead and
others.

Minerals have often been named from their pecu-
liar chemical properties or their conftituent parts ;

~ but this is in general not to be recommended, as it
renders the {yltem of names fluGtuating by reafon of
the daily alteration in preceding chemical analyfes.
Chemicl  Werner has, except in a few inftances, very pro-
ture not to perly banithed the chemical nomenclature from oryc-
it tognofie. In oryCtognofie, asin zoology and botany,
the nomenclature fhould be founded on fome ftriking
external charater, or when that does not readily oc-
cur, the name thould be arbitrary, derived from the
name of theé country where firft found, that of the dif-
coverer, &c.
13. From the great confufion which reigned in mi-
neralogy before the time of Werner, the alcertaining
Synonymes the fynonymes of preceding authors is often at-
tended with much difficulty, and indeed in few in-
ftances can be completely fatisfactory. 1 have there-
fore been fparing of fuch fynonymes. In later writers
they are more eafily and fatisfactorily afcertained, and
thofe I have frequently noticed and have arranged
in chronologic order*,
Ufes of As Oryttognofie is the rudiments of Geognofie, a
‘ 5 4°F> knowledge of it is abfolutely required of the geog-
ngft. It makes him acquainted with the individual

* The fynonymes I have quoted only refer to authors wha
have given defcriptions of minerals.
minerals
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minerals of which the great mafs of the earth is com- To the
geoguoft.

pofed, with their various relations to each other, and

thus paves the way for the inveftigation of the ftruc-

tre and numerous relations of thofe greater maffes

of which the cruft of the globe is conftruted.

To the metallurgist it affords the fure means of fe-To :he  me-
parating the different ores, and thus prevents the nu- e
merous errors in the  procefls of fmelting, which are
fo often committed by mixing with the pure ore diffe-
rent foreign and pernicious ores and foffils.

The miner, by an acquaintance with ory&ognofie, To the
is enabled to diftinguith the various minerals he meets
with in his fubterraneous workings from one ano-
ther, and to regulate ceconomically the labours of
the feparating houfe, and the various operations of
flamping and wathing.

The mineralogical chemist cannot make us acquaint-Tohe
ed wih the minerals which he has analyfed or know cal chemit.
thofe he is about te fubje& to his operations, without
a thorough knowledge of this branch of mineralogy.

Its language will alfo enable him to deflcribe his pro-

dults and eduéls according to their colour, form,
conliltence, texture, &c. which, although but little
attended to, is unqueftionably of the greateft import.

ance. We have only to read the defcriptions of che-

niical produéts that are ufually given to be convinced

of the loofcnels of the language employed, and the
receflity of iutroducing into chemiftry the defcriptive ‘
lirguage of oryttognofie.

To thofe who occupy themfelves with the deter. To the

o cconomift
mination, value, and ules of gems, ores, limeftones,

t coals,
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. coals; Building ftones, faline fubftances, &c. orytog-
noftic knowledge is abiclutely neceffary ; without it
they will be expofed to perpetual lofles and difap-
pointments.

To the To the man of liberal education it will afford much

fibcral et Inftruction and pleafure. It will give him a very

€449% great degree of accuracy in the determination of the
external afpe&ts of bodics, whether natural or artifi-
cizl, and this precition he will carry into the
other objeéts of his enquiries. Beiides this, by be-
coming acquainted wih the materials of which the
earth is compofed, he will naturally be led to conti-
nue his refearches in order to become acquainted
wi.h thofle more exteniive relations of minerals which
are made known to ys by that fublime branch of
mineralogy Geognofee. ,

Qualifica- 15. To be entitled, however, to the charalter of an

tionsvequ

edotm - ory&ognpft,that empyrical knowledge which we fo of-

l‘;;’;ﬁ“'g' tcn mect with will not fufice. To merit fuch a name

we muft be fully acquainted with all the external

characters, with the_manner of employing them ; we

muft have a rcadinefs in knowing and a precificn in

difcriminating minerals ; we muft be able eafily to

refer known minerals to their place in the fyftem,

and'when new fpecics or fubfpecies occur, we mult

be able to give them their proper place in a natural

arrangement, and to arrange, the tranfitions in fuch a

manner that the mincral fpecies or fubfpecies may

participate of the charaters of the preceding and the

following members of the fyftem. We muft from

1 well chofen fpecimens be able to determine the na-
’ furs
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* ture of their repofitories, and among the mountains

mult be able to do the fame. We muft know the -

- chemical properties and compofition of minerals, and

all their variety of ceconomical ufcg, and muft know
how to make, arrange, and defcribe collettions, and

- muft be well acquainted with the hiftory of the indi-
- vidual fpecies, and withr that of ory&tognofie in gene-
- nl

In fome
countrics

Notwithftanding the long experience and minute

. attention which are required to form an accomplith. miseviio:y

. . . . vicwed as

ed oryitogonift, in fome countries mineralogy hasan inﬁ::ncii-
. ene fcar: an

been hitherto confidered as merely a trifling branch cuily ac-
of the fcience’of medicine, or of political ceconomy, ranch of

kuowledge,

which every perfon conceives he underftands, whe-
ther he has given himfelf the trouble of learning it or

- not. The time, however, we truft, is not far diftant,

when fuch pretences to fcience, the banes of true
knowledge, will fink into merited contempt, and

- when mineralogy will be efteemed worthy of being

regularly ftudied as one of the moft ufeful and inte-

 refing branches of human knowledge,

fa , BOOKS



