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ON THE

EXTERNAL CHARACTERS

oF

MINERALS.

ExTERNAL characters are those which we discover by
means of our senses, in the aggregation of minerals.

They are divided into generie and specific: the generic
are certain properties of minerals used as characters, without
any reference to their differences, as colour, lustre, weight,
&c. The differences among these ‘properties form the speci-
fic characters, as adamantine lustre, plassy or vitreous lustre,
&c. The generic characters are divided into general and
particular : under the first is comprehended those that oc-
cur in all minerals ; under the second, those which occur
only in particular classes of minerals. The particular gene-
ric external characters are arranged according as they strike
the senses, and those are placed first which are observable
by the eye, not only because they first engage onr attention
on examining a mineral, but because they are the most nu-
merous and important. To colour follows these observed
by touch, smell, and taste,. '
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2 EXTERNAL CHARACTERS

These preliminary observations were necessary for enabling
the reader to understand the subdivisions in the annexed
tabular view, We shall now proceed to describe the specific
characters and shall begin with colour, because it is the
first which strikes the eye, and is one of the most important
characters of minerals.

. COLOUR.

Before the time of Werner, the colours of minerals were
neither defined nor accurately distinguished from one ano-
ther ; he soon, however, saw that this character was of the
greatest importance, scarcely yielding to that of chrystalliza-
tion, and therefore devoted a considerable share of attention
to its devellopement. The method he followed in raising
this character from its state of neglect was, 1st, To establish
a certain number of fixed or standard colours, to which all
others could be referred; 2d, To define the varieties and
arrange them, according to their resemblance to these stan-
dard colours ; and 3dly, To place the varieties in such a
manner that the whole suite of colour forms a connected
series or circle.

In establishing the fixed or standard colours, he thought
he could not do better than adopt those as simple colours,
which are considered as such in common life; of these he
enumerates eight, which he denominates ehief or principal
colours ; they are white, grey, black, blue, green, yellow,
red, and brown. Although several of these colours are
physically compound, yet for the purposes of the aryctognost
it is convenient to consider them as simple.

‘Werner remarks, ¢ I could not here enter into an adop-
“ tion of the seven colours into which the solar ray is di-
¢ vided by the prism as principal colours, nor into the distine-
“ tion of the colours accordingly as they are either simple or
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¢ gompound ; nor could I omit white and black, the former
 being considered as a combination of all colours, and the
¢ latter as the mere privation of light or colour; for these
¢ are distinctions that pertain to the theory of colours among
% natural philosophers, and cannot be well applied in com-
- % mon life, in which black is ranked among the colours as
“ well"as white and yellow ; and green, which is mixed,
¢ considered as a principal colour, -as- well as red, which is
¢ simple.

¢ In the adoption of the principal colours enumerated

% ahove, I am countenanced by Dr. Scheeffer, who has ex-
¢ hibited them with the exception of the grey, in his sketch
¢ of a general association of colour, Regensburg, 1769. I
“ am, however, justified in adding the grey colour, by ob-
¢ serving, that it occurs very frequently in the mineral king-
“ dom; that the attempt to bring it under any one of the
“ other colours would be attended with many difficulties,
“ and that, if we have respect to denominations, it is con-
“ sidered in common life as actually differing from the
¢ others.” Werner’s External Characters, p. 38, 309,

Each of these principal colours contain one which is,
oryctognostically considered, pure or unmixed with any
pther, which is called the characteristie colour * thus snow
white is the characteristic colour of white; ash grey, of
grey ; velvet black, of black ; Berlin blue, of blue ; emerald
green, of green ; lemon yellow, of yellow ; carmine red, of
red ; and chesnut brown, of brown.

Having thus established eight characteristic colours, he
next defined and arranged the most striking subordinate
varieties.

The definitions were obtained principally by occular exa-
mination, which enables us speedily to detect the different
colours of which the varieties are composed. In detailing
the result of this kind of ocular analysis, if I may use the

\pxpressiun, the predominant component parts are mentioned

' 3



4 EXTERNAL CHARACTERS

first, and the others in the order of their quantity. Thus
apple green is found to be a compound colaur, and we dis-
cover by comparing it with emerald green, that it is princi-
pally composed of that colour and another, which is greyish
white; we therefore define apple green to be a colour com-
posed of emerald green and a small portion of greyish white.
The method he followed in arranging the varieties is simple
and elegant. He placed together all those varieties which
contained the same principal colours in a preponderating
quantity, and he arranged them in such a manner, that the
transition of the one variety into the other, and of the prin-
cipal colour into the neighbouring ones, was preserved. To
illustrate this by an example. Suppose we have a variety of
colour which we wish to refer to its characteristic colour, and
also to the variety under which it should be arranged. We
first compare it with the principal colours, to discover to
which of them it belongs, which in this instance we find to
be green. The next step is to discover to which of the va-
rieties of green in the system it can be referred. If, on com-
paring it with emerald green, it appears to the eye to be
mixed with another colour, we must, by comparison, endea-
vour to discover what this colour is ; if it prove to be grey-
ish white, we immediately refer the variety to apple green ;
if, in place of greyish white, it is intermixed with lemon
yellow, we must consider it grass green ; but if it contains
neither greyish white nor lemon yellow, but a considerable
portion of black, it forms blackish green. Thus, by mere
occular inspection, any person accustomed to diseriminate
colours correctly can ascertain and analyse the different va-
rieties of colour that occur in the mineral kingdom,

The transition of the principal colours and their varieties
into each other he represents by placing the characteristic
colours in the middle of a series of which all the members
are connected together by transition, and whose extreme

links connect them with the preceding and following princi-
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pal colours. Thus, emerald green is placed in the middle of
a series, the members of which pass, on the one hand, by
increase of the proportion of blue into the next colour suite
~ the blue, on the other hand, by the increase of yellow into
yellow, siskin green forming the connecting link with yel-
low, and verdegris green with blue, :

NAMES OF COLOURS.

The names of the colours are derived, 1st, from eertain
bodies in which they most commonly occur, as milk white,
 siskin green, liver brown ;3 2nd, from metallic substances, as
-silver white, iron black, and gold yellow ; 3d, from names
usetl by painters, as indigo blue, verdegris green, and azure
blue ; 4th, from that colour in the composition which is next
in quantity to the principal colour, as bluish grey, yel-
lowish brown, &c. and 5th, from the names of persons, as
Isabella yellow, now called cream yellow.

The principal colours are divided into two series, the
one comprehending what Werner terms bright colours, the
other dead colours ; red, green, blue, and yellow belong to
the first ; and white, grey, black, and brown to the second.
~ 'We shall now proceed to consider each of the principal
golours, and their varieties,

A. WHITE.

@. Snow white is the purest white colour, being free
of all intermixture, and is the only colour of this
suite which has no grey mixed with it. It re-
sembles new fallen snow. As example of it, w¢
may mention Carrara marble,

®
an e
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-

b. Reddish white is composed of snow white, with a
very minute portion of crimson red and ash-grey.
It makes the transition of the white colour to the
red. Example, procelain earth,

¢. Yellowish white is composed of snow white, with
very little lemon yellow and ash grey. Examples,
limestone and semiopal.

d. Silver white is the colour of native silver, and is dis-
tinguished from the preceding by its metallic lustre.
Examples, arnsenical pyrites and native silver,

e. Greyish white is snow white mixed with a little ash
grey. Examples, quartz and limestone.

f. Greenish white is snow white mixed with a very
little emerald green and ash grey. Examples,
amianth, foliated limestone, and amythest.

g, Milk white is snow white mixed with a little Berlin
blue and ash grey. The colour of skimmed milk,
Examples, calcedony and common opal.

k. Tin white differs from the preceding colour princi-
pally in possessing metallic lustre, Examples,
native antimony and white cobalt ore.

B. GRLY,

Although it is a compound of black and white, yet, for the
reasons already mentioned, it is to be considered as simple.
It is the colour of completely burnt woeod ashes.

a. Lead grey is composed of light ash grey with a
small portion of blue, and possesses metallie lustres
It contains the following subordinate varieties,
«. Common lead grey,
8. Fresh lead grey is the preceding variety, with a
slight admixture of red. Example, lead glance,
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v Blackish lead grey is common lead grey mixed

~ with a little black. Examples, silver glance and
copper glance,

3. Whitish lead grey. This variety passes into tin
white. Example, native arsenic.

&. Bluish grey is ash grey mixed with a little blue, Ex-

 amples, hornstone and limestone.

€. Smoke grey is ash grey mixed with a little brown,
Example, flint,

d. Pearl grey is ash grey mixed with a little erimson red
and blue, or bluish grey with a little red. It passes
into lavender blue. Examples, quartz, procelain
Jasper, and crystallised hornstone.

e. Greenish greyis ash grey mixed with alittle emerald
green, and has sometimes a faint trace of yellow.
It passes into mountain green. Examples, clay
slate and potstone.

f- Yellowish grey is ash grey mixed with lemon yel-
low and a minute trace of brown. It passes into

= yellowish brown and ochre yellow. Examples,
calcedony and mica,

g. Ash grey is the characteristic colour. Example,
quartz.

h. Steel grey. Dark ash grey in which there appears
sometimes to be a little blue, and has a metallie
lustre. Examples, fahl ore, and native platina.

C. BLACK.

- It presents fewer varieties than any of the other colours,
owing probably to the intermixture of lighter colours not
being observable in it. The discrimination of its varieties
18 attended with considerable difficulty, and ecan only be
satisfactorily accomplished after much practice,
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a. Greyish black is composed of velvet black and a
portion of ash grey. It makes the transition to
ash grey. Is very distinct in basalt.

b. Iron black is principally distingnished from the pre-
ceding variety by its being rather darker, and pos-
sessing a metallic lustre. It passes into steel grey.
Examples, magnetic iron stone, and iron mica.

c. Felvet black is the characteristic colour of this series,
1t is the colour of black velvet. Example, obsidian.

d. Piteh black, or brownish black, is velvet black mix-
ed with a little brown and yellow. It passes into
brown. Example, earthy cobalt ochre.

e. Greenish black, or raven black, is velvet black mix-
ed with a little brown, yellow, and green. It
passes into blackish green. Example, hornblende.

f+ Bluish black is velvet black mixed with a little blue.
It passes to indigo blue, and appears sometimes to

contain a slight trace of red. Example, black
earthy cobalt ochre.

D. BLUE.

This colour is rarer among minerals than the preceding.
Its characteristic colour is Berlin blue ; indigo blue con-
nects it with black, sky blue with green ; and it is connected
with red by violet blue and azure blue,

a. Indigo blue is Berlin blue mixed with grey and a
little black. Example, blue iron earth.
b. Berlin blue is the characteristic colour. It is that of
the well known pigment. Example, sapphire.
¢. Azure blue is Berlin blue mixed with a little red.
It is a burning colour. Examplés, copper azure
- and azure stone. /
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@ Violet biue is Berlin blue mixed with much red

~_and a little brown. Of all the blue colours it
has the greatest quantity of red; it passes to
crimson red. Example, amethyst and fluor spar.

e. Plumb blue is composed of Berlin blue with more
red than the former colour, a little brown, and an
almost imperceptable quantity of black: It passes
into cherry red and broccoli brown. Example,
spinelle. ‘

f+ Lavender blue is composed of violet blue with a little

{ grey, or of blue, red, and a little brown and grey.
~ Example, lithomarge.

&. Smalt blue is composed of Berlin blue with white,
a smaller quantity of grey, and a hardly percepti-
ble trace of red ; or of azure blue with grey and
white. It passes into milk white., Examples, ame-
thyst and blue iron earth.

h Sky blue is composed of Berlin blue, white, and a
little emerald green. It is the dark colour of a
clear sky. It is the link which connects- the blue
and green colours together, Example, turquois,

-

E. GREEMN

* The chief or principal colour is emerald green.

a. Verdigris green is composed of emerald green,
with much Berlin blue, and a little white, It is
the link which' connects the green and blue co-
lours together. Examples, copper green and Si-
berian felspar.

b. Seladon green is composed of verdigris green and
ash grey. Examples, green earth, Siberian and
Brazilian beryll,

B
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e. Mountain green is composed of emerald grecn, with
much blue, and a little yellowish grey; .or verdi-
gris green with yellowish grey. It passes into
greenish grey. Examples, beryll and hornstone.

th Leek green is composed of emerald green with a
little brown, and somewhat more bluish grey.
Examples, nephrite, common actynolite, and
prase.

e. Emerald green. The principal or pure unmixed
green. All the preceding green colours are more
or less mixed with blue, and at length pass into it ;
but the following part of the green series, by the
increasing proportion of yellow, at length passes
into yellow. Examples, emerald and fibrous ma-
lachite.

f. Apple green is emerald green mixed with a little
greyish white. It passes into greenish white,
Examples, copper nickel ochre and erysoprase.

o, Grass green is emerald green mixed with a little
lemon yellow. The colour of fresh néwly sprung
grass. Example, uranite.

k. Blackish green is grass green mixed with a con-
siderable portion of black. It passes into greenish
black. Example, precious serpentine.

i, Pistachio green is emerald green mixed with a.little
yellow and a small portion of brown. Example,
chrysolite.

iz, Asparagus green is pistachio green mixed with a
little greyish white; or emerald green mixed
with yellow and a little brown. It passes into
liver brown. Examples, garnet and oliven ore.

I, Olive green is grass green mixed with much brown ;
or emerald green with a little yellow and much
brown. It passes into liver brown. Examples,
garnet and oliven ore,
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m. Oil green is emerald green mixed with yellow,
brown, and grey; or pistachio green, with much
yellow and light ash grey. Examples, fullers earth
and beryll,

n. Siskin green is emerald green mixed with much
lemon yellow and a little white. It makes the
transition to the yellow colour. Examples, uran
mica and steatite.

F. YELLOW.

Among the varieties of this species of colour there are

three possessing metallic lustre, wiz. brass yellow, gold yel-

low, and bronze yellow. The chief colour is lemon yellow ;

the colours which precede it are yellow mixed with green, -
and those which follow it are yellow mixed with red.

The one side of the series, by the increase of the green,

passes by sulphur yellow into green; the other, by the in-

crease of red, passes, by means of orange yellow, into red.

a. Sulphur yellow is lemon yellow mixed with much
emerald green and white. Is the colour of na-
tural sulphur. Example, natural sulphur,

b. Brass yellow differs from the preceding colour prin-
cipally in having a metallic lustre ; it contains a
small portion of grey. Example, copper pyrites.

¢. Straw yellow is sulphur yellow mixed with much
greyish white. It passes into yellowish white and
yellowish grey. - Example calamine.

d. Bronze yellow is brass yellow mixed with a little
steel grev, and a minute portion of reddish brown,
The colour of bell metal. Example, iron pyrites.

e. Wax yellow is composed of lemon yellow, reddish
brown, and a little ash grey ; or it may be con-

5

@
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sidered as honey yellow with greyish white. Ex.
amples, opal and yellow lead ore,

f. Honey yellow is sulphur yellow mixed with chesnut
brown. It passes into yellowish brown. Examples,
fluor spar and beryll. '

g. Lemon yellow is the pure unmixed colour. It is the
colour of ripe lemons. - Example, yellow orpiment.

fi. Gold yellow is the preceding colour with metallic
lustre, Example, native gold,

% Ochre yellow is lemon yellow mixed with a con-
siderable quantity of light chesnut brown., It
passes into yellowish brown. It is a very com-
mon colour among minerals. Examples, yellow
earth and jasper.

k. Wine yellow is lemon yellow mixed with reddish
brown and grey. The colour of Saxon home
made wine. Examples, Saxon and Brazilian
topaz.

L Cream yellow, or Isabella yellow, is lemon yellow
mixed with greyish white and a little brown
and red. It passes into red and brown. Example,
bole from Strigau.

m. Orange yellow is lemon yellow mixed with a little
carmine red. Example, red orpiment.

¢. RED.

a. Aurore or morning red is carmine red mixed with
much lemon yellow. Colour of Spanish cresses.
Example, red orpiment.

b. Hyacinth red is carmine red mixed with lemon
yellow and a minute portion of brown, or aurora
red mixed with a minute portion of brown. It
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. passes into brown. Examples, hyacinth and tile

1 ore, :

¢. Tile red is hyacinth red mixed with much greyish
white. Example, procelain jasper.

d. Scarlet red is composed of carmine red with a very
little lemon vellow. Isa well known colour of
much intensity, Lxample, light cinnabar from
Wolfstein.

e. Blood red is scarlet red mixed with brownish black.
Examples, pyrope and jasper.

‘f. Flesh red is blood red mixed with greyish white.
Examples, felspar, cale-spar, and straight lamellar

- heavy-spar. -

g. Copper red. It scarcely differs from the preceding
variety, but in possessing a metallic lustre. It
never inclines to blue, which is frequently the case
with the flesh red colour,  Examples, native copper
and copper nickel.

k. Carmine red is the pringipal colour. Example,

* spinelle, particularly in thin splinters.

4. Cochineal red is carmine red mixed with bluish
grey. Examples, dark cinnabar and red copper ore.

k. Crimson red is carmine red mixed with a consider-
able portion of blue. Example, ruby.

I, Columbine red is composed of carmine red, with more
blue than the preceding variety, and what is cha-
-racteristic for this colour, a little black. Example,
oriental garnet. :

m. Rose red is cochineal red mixed with white. Ex-
amples, red ore of manganese and quartz.

n. Peach blossom red is crimson red mixed with white.
Example, cobalt crust and cobalt bloom,

0, Cherry red is crimson red mixed with a consider-
able portion of brownish black, Examples, spinelle
and red antimony,
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p. Brownish red is blood red mixed with brown. It
passes into brown. Example, clay iron stone.

H. BROWN.

This is one of the darkest colours. The whole species or
suite can be distinguished into those which have red and those
which ‘have yellow mixed ; and between these stands the -
fundamental colour, the pure unmixed chesnut brown.

a. Reddish brown is chesnut brown mixed with a little
red and yellow; or chesnut brown with a small
portion of aurora red. Example, brown blende
from the Hartz. L , :

b. Clove brown is composed of chésnut brown, cochineal
red, and a little black. It is the colour of the
clove. It passes into plumb blue and cherry red.
Examples, mck crystal, brown hematne, and
axinite ¥, 5 B4

e. Hair brown is clove brown mixed with aﬁh grey.
Example, Cornish tin ore. '

d. Broceoli brown is clove brown mixed with ash grey

©and blue ; or brown, red, blue, a little black, and
ash grey. It contains also a trace of green. It is
a very compounded colour. It passes into plumb
blue. Example, zircon.

€. Chesnut brown. Pure brown colour. Example, jasper.

f. Yellowish brown is chesnut brown mixed with a
considerable portion of lemon yellow. It passes
to ochre yellow. Example, clay iron stane,

g. Pinchbeck brown is vellowish brown with metallic
lustre. Rather the colour of tarnished pinchbeck.
Example, mica. i

* 'The name axinite is probably to be preferred to that of thumerstone.
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h. Wood brown is yellowish brown mixed with much
ash grey. It passes into yellowish grey. Ex-
ample, mountain wood.

« i Liver brown is chesnut brown mixed with olive

.. green and ash grey. It is the colour of boiled,
not fresh liver. It passes into olive green. Ex-
ample, common jasper.

k. Blackish brown is composed of chesnut brown and
black. Example, mineral pitch from Neufchatel.

" The immense variety of colours that occur in the mineral
kingdom, constitute an almost infinite series, to characterise
every individual of which is next to impossible. The colours
we have already defined, are a few only of the most promi-
nent features of that great and beautiful series, and serve as
points of comparison, and as the boundaries between which
every occurring colour lies. ]

From the small number of colours we have defined, and
the great variety that occur in minerals, it is evident that
the greater number of occurring colours will not correspond
exactly with those defined, but will lie between them. It is
this circumstance in particular that renders it so difficult to
get an acquaintance with colours. 'To obviate this in some
degree, Werner uses terms which express correctly certain
prominent differences that are to be observed between every
two colours. Thus, when one colour approaches slightly to
another, it is said to dncline towards it (es ndhrt sich);
when it stands in the middle between two colours, it is said
to be intermediate (es steht in der mitte) ; when, on the
contrary, it evidently approaches very near to one of the co-
lours, it is said to fall or pass into it ; (es geht iiber).
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2, THE INTENSITY OR SHADE OF THE COLOURS.

Each colour can be distinguished according to its relative
entensity, of which, as expressed in the tabular view, there
are four degrees, viz. dark, decp, light, and pale. Thus, the
principal colours can be divided into four classes, according
to their degrees of intensity ; black and brown are dark ;
blue, green, and red, are deep; yellow is light ; and white
and grey pale. But this distinction, as far as regards the
principal colours, may be dispensed with, as they have been
already sufficiently discriminated by their division into bright
and dead ; we should therefore confine it to varieties. Thus,
emerald green, violet blue, orange red, &c. may be distin-
guished according as they are dark, deep, light, or pale.

The intensity of the colour of a fossil depends often an its
degree of transparency ; for the more trasparent it is, its co-
lour is the paler ; and the more opaque, the colour is the
darker. Many transparent minerals have therefore a very
pale colour, which has caused several mineralogists to de-
scribe them as colourless, which, however, is not the case,
as their shade of colour is easily detected, by an experienced
eye, and it can even be discovered, by comparing the mine-
ral with another, by those who have been little accustomed
to such investigations.

The intensity of the lustre has also a considerable effect on
the intensity of the colour.

3. TARNISHED COLOURS.
That this character is of importance is evident from its

frequent occurrence among minerals, and the attention which
Werner has dedicated to its developement,
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~ A mineral is said to be tarnished when it shews on its sur-
face fixed colours dlﬁ'er&nt from those in its interior or
f{nﬂme, ! ' ; ' ol
These colours are distinguished, accurdmg to their origin,
some minerals shewing them,
a. In the bosom of the earth, others
b. On the exposure of the recent fracture to the
action of the air.

In those minerals where the tarnish has taken place in the
bosom of the earth, no new tarnish takes place on exposure
of a fresh fracture to the air, which intimates that this kind
of tarnish is produced by a thin covering of some foreign
matter, or by the action of percolating fluids.. Where a
change is induced on a fresh fracture by exposure to the air,
it is evidently owing to some chemical change, produced by
the agency of the atmosphere. Examples of the first class
we have in lead glance, iron glance, and blende ; of the
second, in'native arsenic, magnetic pyrites, and variegated
copper ore.

Some minerals are not only changed in their natural re-
pesitory, but also undergo alteration on exposure to the air,
thug eombining the two kinds of' tarnish. C-opper p}rrlﬁs 18
an example of this kind.

They are further divided according to 1hﬂr kind. Fossils
in whatever manner they reccive their tarnish are, a. simple,
.or b. variegated, 'When we say a colour is simple, we mean
that one colour predominates over the whole surface ; varie-
gated, when the surface shews many diﬁ'erem colours that
agye distinct or run into each other,

Of the merely simple tarnished colours we may mention
as examples the following :

«. Grey—glance cobalt,
A. Black=native arsenic.
4. Brown—magnelic pyrites.

C
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¢, Reddish—native bismuth,

The variegated or party coloured are distinguised accm‘d
ing to the intensity of their basis. Of these the fﬂllmxmg
are enumerated in the tabular view. |

«. Peacock tail or pavonine tarmish, This is an
assemblage of yellow, green, blue, red, and g
good deal of brown, on a yellow ground. = The
colours are nearly equal in proportion, and are
never precisely distinet, but always pass more or
less into one another. Example, copper pyrifes.

#. Rainbow or iridescent tarnish consists of the same
colours as the preceding, only green and blue
appear to be the principal or predominating co=
lours, and they are on a greyish ground. Ex-
ample, lead glance.

. Pigeon neck or columbine tarnish consists of dull
or pale shades of white, red, green, and very
little yellow and blue, and much grey, on a
white ground, resembling the varied shades of
the pigeon’s neck. Example, native bismuth. -

4. Tempered steel tarnish consists of pale Berlin blue
mixed with a [itt'e grey, on a grey ground,
Example, iron glance, '

4; THE PLAY OF THE COLOURS,
,.!

If we look on a fossil which possesses this property, we
observe, besides its common colours, others that appear in:
single small spots, or as it were in coloured sparks. These
are generally rainbow colours, and are very clear and burn-
ing. They are not steady, but run among each other on
every motion of the mineral, or in every different position
in which it is placed we observe different colours én the

3

&
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same spot. It oceurs in cut diamond and also in opal, It
appears to the greatest advamtage in sunshine, probably,
however, even more beautiful in candle light.

5. THE CHANGFABILITY OF THE COLOURS.

This phenomenon: occurs on mere piang’s; and in la:t'géf
spots than the pmqeﬂing the colours are mostly simple,
butmﬁzlmﬁﬁ many oceur together, which are, however,
distinctly separated, and do not run into each other, nor is
the change so rapld as in the appeamnce called the play of
the colowrs..; ;|

‘We distinguish two Im]ds of this ‘phehomenon.

A. That which is observed by looking in different positions
on the mineral, as in Labrador stone.

B. That observed by looking through it, as in the com-
mon opal; which shews a. milk white eolour when
we look on its surface, but when held between the

eye-and the light is wine yellow,
. ; \ o

.l &y i1 26, THE IRIDESCENCE.

Here the change. of colour is. in- great patches or parties,
and thé colours are of the same kind, and are arranged in
the same: order as in the rainbow, and they are distributed
in more or less numerous and broken stripes. It is to be ob-
served by

A. Looking on the mineral, as in the variety of cale spar

~ ‘called Iceland or duplicating spar, adularia, beryll,
~ &c. and

B. Looking through it, as in rainbow calcedony;
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7. THE OPALESCENCE.

This phenomenon depends on a colour, but more particu-
larly on a kind of lustre that shoots from the interior of the
mineral. It occurs either in single spots, whose shape ap-
pears to depend on that of the mineral, or is star shaped. In
the tabular view the first kind is denominated |
A. Common opalescence, which is to be observed in cat’s
eye, sunstone, moonstone, chrysoberyll, and asparagus
stone. J

The second

B. Stellular opalescence. This is divided into two kinds,
the six-rayed and four-rayed: the first ocecurs in
sapphire and oriental ruby ; the second in garnet.

8. THE PERMANENT ALTERATIONS.

These must not be confounded with the tarnished colours.
The tarnish occurs only on the surface ; the permanent alte-
ration, on the contrary, proceeds by degrees through the
whole mass of the mineral. Examples of this we have in
several minerals. One of the most remarkable is blue iron
earth, which, in its natural repository, is said to be greyish
white, but, on exposure to the air, becomes throughout of
an indigo blue colour. Other instances are fluor spar, cobalt

bloom, &c.

9. THE DELINEATIONS OR PATTERNS FORMED BY THE
COLOURS.

The distinctions included under this head depend on the
shape which the colour assumes, It is only to be observed
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oh simple rﬁineréls; therefore, those mineralogists who have
attempted to consider it as a character for compound mine-
rals, have deceived themselves. It belongs in general to the
individual. The following are the different kinds enume-
~ rated and described by Werner,
© A..Dotted. In this variety dotts or small spots are irre-
gularly dispersed over a surface which has a different
colour from the spots. It occurs frequently in ser-
‘pentine, but seldom in other minerals.
B Spntted. If the spots are from a quarter of an inch fo
~an inch in diameter, and the basis or grnund still vi-
“iul sibley it is said to be spotted. 'We have examples of
it in clay slate and serpentine. J

C. Clouded. Here no basis is to be observed, the boun-

i+ daries of the colours are not sharply marked, and the
- spots run intn each other. It occurs in marble and
Jjasper.

» Dy Flamed. : When the spots are long aml arranged
son - acecording to their length, the flamed delineation 1s
m.': I formed: ¥t has still a basis. It occuis in striped

'/ jasper, marble; &c. . - ;

E. Striped. . 'Consists of long and generally paral.lels*tnpea

that touch each other and fill'up the whole massiof

the stone, so that it has no ground, It presents two

varieties, .

a@. Straight’ striped, as in striped jasper and variegatcd.
clay.

1:b. Ring-shaped occurs in Egyptian jasper.

K. Veined.| Consists of a.number of more or less deli-
cate veins crossing each other in different directions,
‘8o that it is sometimes net-lilke, We can always
distinguish a base or ground. Examples, black marble

veined with calespar or quartz, jaspgr and serpen-
tine, il
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G. Dendritic. Represents a stem with branches on a
ground. Examples steatite, and dendritic. ealces
dony. ! ,

H. Ruiniform. Resembles sométhing broken or ruined;
as towns, &e. It occurs only in Florentine marhle;
which is from this circumstance called: landseape
marble. o

"These colour delineations occur most frequently in marble,

Jasper, and serpentine, and are. characteristic: of them.
They occur seldomer in gyps, flint, calcedony, &c.  When
delineations occur which eannot be referred to any of those
awe have defined, we must denominate them according
to their shape, from their resemblance to any body or
figure. : -

Many vears ago Werner propesed: to publish: tables of
colours, but never had leisure to get them executed: Seve-
ral of his pupils as Wiedenmann, Estner, Ludwig, &ec. have,
in their systems of mineralogy, delineated a good many of
the principal varieties. Werner, I believe, does not now
expect much benefit from such tables, oh account of the
eolours so soon fading ; he therefore recommends tables to
be prepared by ane well acquainted with colours, and to be

peinted and burnt in enamel,

1i, THE COHESION OF THE PARTICLES.

What is meant by the cohesion of the particles of a
snineral is understood by every one ; we shall herey there-
fore, only define their different states of aggregation.
‘Minerals are divided into fluid and solid, and the solid
into : d '

4. Solid in a stricter sense, and

B. Friable,
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PARTICULAR GENERIC EXTERNAL
CHARACTERS. = !

II

PARTICULAR GENERIC EXTERNAL CHARACTERS ,
OF SOLID MINERALS.

1. THE EXTERNAL ASPECT.

The external aspect of a mineral is that outline or con-
tour which it has received from nature. Thus, if we have a
piece of lead glance, as it has been found loose, or imbedded
in another mineral, we name the surface which it has received
from nature its aspect, All those characters which we can
discover by the eye on this outline are denominated the exter-
nal aspect of the mineral. They are of three kinds, 1.
The external shape, 2. The external surface ; and, 3. The

external lustre.

i. THE EXTERNAL SHATPE

is divided into four classes,

1. Common
2. Particular
3. Regular

4, Extraneous

All of these classes have their subordinate differences
which we shall now describe, and first the

external shape,

1. Common external shape.

By this we understand the most common and most simple
kind of shape, and that which has no resemblance to any
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2. Coarse, from the size of a pea to that of a hemp
seed. Example, pyrope.

. Small; from the size of a2 hemp seed to that of a
millet seed.

¢, Fine, from the size of a millet seed, until it be-
comes nearly undistinguishable, Example, pla-
tina. :

The grains are further distinguishable

b, With regard to the exacter determination of the
shape into 3
«. Angular grains, as in iyon sand,
#. Flattish grains, as in platina.
~. Roundish grains, as in pyrope.

E. In plates. Minerals which occur in external shapes,
whose length and breadth are very great in compa-
rison of their thickness, and whose thickness is not
throughout equal, and is never less than that of the
back of a common penknife, are said to occur in
plates. The maximum thickness of plates is half an
inch. According to the degrees of thickness it is
distinguished into '

a. Thick plates. Example, red silver ore.
b. Thin plates. Example, silver glance.

F. In membranes or flakes. This shape is distinguished

 from the former by its thinness, as it never greatly
exceeds the thickness of common paper. Its diffe-
rent degrees of thickness are,

a. Thick. Example, silver glance,
b, Thin. Example, iron pyrites.
¢. Very thin. Example, copper pyrites on clay slate,

2. Particular external shape.

The particular external shape differs from the common
external shape, in be:_tring a resemblance to natural or arti-
ficial bodies, and in being far more characteristic and varied
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in its aspect. It is called particular, being not usual or
common among minerals, like the common external shape ;
and peculiarly appertaining to other substances. 1t is divid-
ed into 4. Longish, B. Roundisk, G. Flat, D. Cavernous,
“and E. Entangled particular external shapes. Each of these
 species have their subordinate varieties which we shall now
describe,
A. Longish., Of this the first variety is
a. Dentiform, adheres by its thick extremity, and be-
comes gradually thinner, incurvated, and at length
terminates in a free point, so that it resembles a
cutting tooth, whence its name. Its length is
from a quarter of an inch to a foot. It is one of
the rarer kinds of external shapes, and is peculiar
to certain metals. Examples, native silver, and
“silver glance.

b. Filiform, adheres by its thicker extremity, and ter-
minates by an almost imperceptible diminution of
thickness, and is usually curved in different direc.
tions. It is thinner and longer than the denti-
form. Example, native silver from Himmelsfurst
neat Freyberg.

e. Capillary. When the filiform becomes longer and
thinner, it forms the ecapillary. It is generally
much entangled, and sometimes the threads are so
near each other that it passes into the compact, It
occurs only in metals, and Werner supposes that it
occurs in massive silver, and is the cause of its
malleability, and of the hackly fracture. Example,
native silver, ‘

The three particular external shapes we have just de-
scribed occur only in native silver and silver glance, scarcely
m native gold. :

d. Reticulated is composed of many straight threads,
which are sometimes parallel and sometimes meet
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each -other at right angles, apd form a netlike
shape. Examples, native silver in flint, from the
mine called Gotthelf. The whole is a series of
minute erystals, and is distinguished from the eapil-
lary by its threads being always straight.

& Dendritic. In this external -shape we can observe
a trunk, branches, and twigs, which are distin-
guished from each other by their thickness,  the
stem being the thickest. It isudivided into the
regular and irregular dendritic ; in the first, the
branches are set on the trunk, and the twigs on
the branches at right angles, or at an angle of
45° ; in the irregular the branches proceed from
the stem, and the twigs from the branches irregu-
larly, and the shape is not, as is the case with the
regular dendritic, a series of crystals.. Example, -
native silver from Mexico. Under this may be
reckoned the featherose or plumose external shape,
which has exactly the appearance of & feather. It
is a very rare Extcmal shape ; it ocewrs 111 n&tlve
silver from Mexico.

f+ Coralloidal or coralliform.. When two or three
branches, having rounced or pointed extremities,
proceed from one stem, the coralloidal external
shape is formed. There are usually many stems
together.  From its resemblance to coral, it is
denominated coralloidal. The variety of calc ginter
called fios ferri is an excellent example of this
kind of particular external shape.

g. Stalactitic. A mineral is said to possessa stalactitic
external shape when it consists of different straight
more or less lengthened rods, which are thickest
at their attachment, and become narrower at their.
free extremity, which is rounded or pmnted Ex-
ample, calc-ginter.
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- k. CQylindrical consists of long, rounded, straight, im.
0 Lo perforated, usually parallel rods, which are attach-
v ed at both extremities, and are generally thicker
40" at the extremities than the middle. Examples,
lead glance and brown iron stone.
'\ 4. Tubiform consists of long, usually single, perforated
¢ tubes, which are somewhat longitudinally I-mntt}r
¢ (0 Example, calc-sinter.
- k. Claviform is the reverse of stalactitic ; it is composed
- of club-shaped parallel rods which adhere by their
thin extremities. Examples, brown and black
s “heematite.
L Fructicose. This external shape is formed when
¢\~ many branches issue from a common stem and
i ‘meet together partywise, so that the whole when'
viewed from above has a fructicose aspect, not
unlike the appearance of colewort. Examples,
calc-sinter and brown_and black haematite.
B. Roundish. To the longish succeeds the roundish par-
ticular external shape, which shews less variety, and
does not occur so often. The following are the va-
rieties or kinds:
a. Globular. Under this, as mentioned in the tabular
view, are comprehended,
« Spherical, which is again subdivided inta perfectly
ERECH + and imperfectly spheerical ; of the perfectly sphee-
“rical we have instances in hornstone, alum slate,
and pea ore ; of the second, in calcedony.
8. Ovoidal. Example, rounded masses of quartz in
11 pudding stone. !
v Spheeroidal. When the spheerical is compressed
the speeroidal is formed. Examples, Egyptian
. Jasper and calcedony. :
X 3. Amygdaloidal. When the ovidal is compressed
the amygdaloidal is formed. Example, zeolite.
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2. Pyramidal, as in hornstone, originating from cale-
gpar
. Conical, as in native arsenic.
d. Tabular, as n quartz originating from heavy spat.
. Globular, silver glance. i
The cubic, pyramidal, and tabular, are formed by imbedded
or implanted crystals falling out, leaving empty the space
they had formerly filled marked with their figure ; but the
conical and globular are formed by the deposition of one
fossil over another, and the newer taking the place of
the older.
¢. Perforated, consists of long vermicular cavities which
occupy but an inconsiderable portion of the mass,
and terminate on the surface in small holes. When
the holes become very numerous it passes into
-spongiform. Example, bog iron ore. -
d. Coroded. A foszil is said to be coroded when it is
- partywise marked with numerous hardly percepti-
ble roundish spaces. The volume of the spaces is
nearly equal to that of the solid of the fossil (basis).
It has the appearance of wood which has been
gnawed by insects. = Example, quartz on lead
glance. '
€. Amorphous is composed of numerous roundish and
angular parts that form unequalities, between
which there is equally irregular hollows. The
whole ‘has the appearance as if a number of small
halls and angular pieces were heaped on one ano-
ther. Example, silver glance and meadow ore.
S+ Vesicular, "'When a mineral has distributed through
its interior many single, usually round, elliptical, and
spheeroidal, also amygdaloidal, or irregular shaped
cavities, it is said to be vesicular. The cavities are
usuallyless in volume than the solid part of the .
mineral, Examples, wacke and lava,
3
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. E. Entangled. Of this external shape there is but one
- kind, which is called
a. Ramose. It is composed of longish, angular, more
or less thick branches which are bent in different
directions, but in which no trunk or common stem
is to be observed. It probably originates from the
greater magnitude of the vesicles in the vescular,
the vesicles breaking into each other. Examples,
native iron and silver glance.

3. Regular external shape, or crystallization.

+ Every external shape, whose natural contour or outline is
composed of a determinate number of planes, which are
placed together in a determinate manner, is denominated a-
crystal,

In deseribing erystals we have to consider, 4. their ge-
nuineness ; B. their shape ; C. their attachment ; D. their
magnitude.

A. The genuineness of the erystals.

This refers to the division of crystals into true and sup-
posititious. The true are the forms which the same
substance always assumes, and which are peeuliar to
it ; the supposititious are those regular figures whose
shape does not depend on the substance of which they
are composed, but is owing to pre-existing erystals, or
erystal moulds.

i Supposititious crystals are formed in two ways.
. 1. When an imbedded crystal falls out and
leaves an empty mould, which is af-
terwards filled up with fossil matter, a
figure or crystal corresponding in
shape to the mould is formed. The
supposititious crystals formed in this
manner are smoother, and have sharp-
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er edges and angles than the succeed-
ing kind, and their interior is often
hollow and drussy.
2. When over a pre-existing erystal ano-
ther fossil is deposited, and this erystal
15 afterwards carried away, a crust is
left, which is the second kind of sup-
posititious erystal. It differs from the
first kind in having generally a drussy
surface and blunter edges and angles.
The first kind of supposititious crystal is a cast or filling of
the space formerly occupied by true crystals; the second i
merely an incrustation of true erystals.
True and supposititious crystals are distinguished from each
other by the following characters:
a. True crystals. :

¢, Have generally a foliated, and sometimes a con-
choidal fracture.

£. Are transparent and semitransparent.

. Their planes are usunally smooth, and sometimes
regularly streaked and splendent.

2.1 heir angles and edges are sharp.

«. They form particular characteristic suites.

b. Supposititious crystals. :

e. Are seldom smooth planed, are never streaked,
are commonly rough and drusy, and are scarcely
ever splendent.

8. Their angles and edges are npt so sharp as in
true crystals.

s They are usually hollow, and their internal sur-
face is drusy.

s. They are not like true crystals, connected by
transitions with other crystals of the same species,
but rather from their figure generally lead to

3
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the discovery of the mineral to which they owed
their shape. Thus the octahedral’ crystals of
quartz, which originate from fluor'spar, do not
belong to the suite of guartz. :

& Even in their internal structure they are different
from true crystals ;. for they seldom present a
fracture inclining to foliated.

¢. Are scarcely ever transparent.

The following are well known instances of suppusltltlcus
crystals.

1. Octahedral crystals of quartz, originating
from fluor spar.

2. Cubic erystals of quartz, from fluor spar.

3. Flint in 'double three-sided pyramids,
from calespar.

4. Quartz in oblique four-sided tables, from
heavy spar.

B. The shape of the crystals.

This is the most characteristic property of cr}fstals, and
hence is deserving of our particular attention.

Every shape is composed of planes, edges and augles but
of these it is not necessary to give any exposition, as they
are known to every one.

To determine the shape of erystals it is necessary to define

the fundamental ﬁgures, anti then their several modifi-
cations.

L

The fundamental figure,

Every shape, however complicated, can be reduced to a cer-
tain simple one, which is by Werner termed the fundamental
figure. In crystals possessing a variety of planes, the fun-
damental figure may be easily distinguished, by conceiving
those planes that lie nearest the center of the crystal, and
which are generally the largest, to be extended on all sides



36 EXTERNAL CHARACTERS

until they conjoin. In the fundamental figure are observed
and attended to, L. Its parts. II. Its varieties or kinds. 11
The differences of each fundamental figure in particular.
1V. The alterations qf the fundamental figure. V. The
division of the planes, and V1. The multiplied alterations.

I. Parts of the fundamental figures.

The fundamental figure is composed of lateral and ter-
minal planes ; of lateral and terminal edges, and of angles.
1. Lateral planes are the greatest planes that bound the
smallest extent. 2. Terminal planes are the smallest
planes that bound the greatest extent.

1. Lateral edges are formed by the junction of two lateral
planes. 2. Terminal edges are formed by the junc-
tion of a lateral and terminal plane, as in the prism
and pyramid ; or by the junction of two terminal
planes, as in the table.

Angles are formed by the meeting of three or more planes
in one point.

i1. The varieties or kinds of the fundamental figure.

Werner admits seven fundamental figures, viz. icosahedron,
dodecahedron, hexahedron, prism, pyramid, table, and lens.
1. Icosahedron is a solid composed of twen-
ty equilateral triangular planes, that
meet together under nearly equal an-

gles. Example, iron pyrites.

2. Dodecahedron 1s composed . of twelve
regular pentagonal planes that meet
under equal obtuse angles. Example,
iron pyrites.

3. Hexahedron is a solid, composed of six
quadrilateral planes; it includes the
cube and the rhomb. Examples, calc-
spar and fluorspar,
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4. Prism consists of an indeterminate num-
ber of quadrangular lateral planes
terminated by two equal terminal
planes parallel to each other, and
having as many sideg as the prism has
lateral planes. Examples, calcspar and
rock erystal.

5. Pyramid is composed of an indetermi-
nate number of triangular later planes
converging to a point, and of a base
possessing as many sides as the figure
has lateral planes. The terminal point
is called the summft, and the flat part
the base. Example, calcspar.

6. Table consists of two lateral planes,
equal and parallel, which are bounded
by an indeterminate number of termi-
nal planes. Examples, heavyspar and
calcspar.

7. Lens is composed of two curved planes,
Example sparry ironstone,

[ll. The differences of each fundamental figure in parti-
cular,

‘Here we have to determine, 1. The simplicity. 2. Num-
ber of planes. 3. Proportional size of the planes to one
another. -4. Angles under which the planes meet. 5. Di-

rection of the planes. 6. Plenitude, or fulness of the cry-
stals. '

1. Simplicity. With respect to simplicity the fundamental
figures are either simple or double. This distinction,
however, is confined to the pyramid, as the other
six kinds of primitive figures occur simple only,

‘The simple figure is also distinguished in regard of
its position into erect or inverted, according as it

.
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adheres by its basis or its summit. The inverted has
hitherto occurred only in calcspar, and is very rare.

In the double figure we have to attend to the
placing of the lateral planes; thus the lateral planes of
the one pyramid are placed either straight or oblique
on the lateral planes of the other pyramid; or the la-
teral planes of the one pyramid are set either on the
lateral edges or lateral planes of the other.

2. Number of planes. The number of planes in the ico-

sahedron, dodecahedron, hexahedron,and lens, is always
determinate, but in the prism, pyramid, and table, is
indeterminate. In the prism and pyramid, it is only
the lateral planes that vary in number, but in the table
it is the terminal planes.

The prism occurs with three, four, six, (seldom with
eight or nine), and twelve lateral planes. The trihe-
dral or three-sided occurs in schorl and tourmaline.
The four-sided or tetrahedral prism occurs very often,
and we have examples of it in felspar, zeolite, zircon,
and heavyspar. The six-sided or hexahedral prism
occurs in abundance, and is the most common pris-
matic crystallization ; quartz, emerald, beryll, calcspar,
heavyspar, and actynolite afford examples of it. The
octahedral prism is a very rare variety of figure, and has
hardly been observed in any fossil excepting augite and
topaz ? The nine and twelve-sided prisms are merely
varieties of the preceding figures; the one is formed by
the bevelling of the lateral edges of the trihedral prism,
the other by the truncation of the lateral edges of the
six-sided prism. Emerald affords an example of the
twelve-sided, and tourmaline of the nine-sided prism.

The pyramid occurs with three, four, six, and eight
sides. The three-sided pyramid is either single or dou-
ble ; of the single we have examples in fahl ore, spi-
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nelle, copper pyrites, and many other minerals: ex-
amples of the second occur in diamond and calespar.
The four-sided pyramid is the most common, and is
“almost always double ; when it is single the one half is
either hid in part or altogether in the matrix ; diamond,
zircon, fluorspar, and calespar, are examples, The six-
sided pyramid, or hexahedral, occurs also both single and
double ; of it we have examples in sapphire, calespar,
red silver ore, white lead ore, quartz, and amethyst.
The eight-sided is always double and acuminated on
both extremities by four planes. Examples of it oc-
cur in leuzite, garnet, and silver glance *,

The table has four, six, or eight terminal planes.
The existence of a three-sided table is still doubtful, the
only mineral in which it is said to have been observed
is lead glance. The four-sided table occurs frequently,
as in heavy spar, white ore of antimony, and yellow
lead ore. The six-sided table occur still more frequently,
apd we have examples of it in mica, calespar, heavy-
spar, and native gold. The eight-sided table occurs in

~ heavyspar and yellow lead ore .

3. Proportional size of the planes to one another. This
character is not of very much importance. The planes
are either equilateral or unequal ; where they are un-
equal they are either indeterminately or determinately
unequal. The determinately unequal planes are, as
mentioned in the tabular view, . alternately broad and
narrow ; £2. with two opposite planes broader ; 4. with
two opposite plains narrower. 'We shall illustrate this

# In the pyramid and prism the number of lateral planes is never fewer
than three ; and, like the table, they never occur with five or seven lateral
planes.

t The number of terminal planes in the table can never be fewer than
three; it is also worthy of remark that the table has never been observed
with five or seven terminal planes.
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character by examples drawn from the fundamental

figures.

In the hexahedron, dodecahedron, and isocahdron,
the planes are alike ; when any dissimilarity oceurs it is
merely accidental, and is therefore indeterminately un-
equal, The three-sided prism shews only slight inde-
terminate unequalities. The four-sided prism is not
always equilateral, sometimes two opposite planes are

broader (the rectangular prism approaching to the table),

or two opposite planes narrower ; zeolite affords ex-

- amples of these varieties. ‘The six-gided prism is almost

always equilateral ; its varieties are generally accidental,
excepting the following, which are somewhat charac-
teristic. 1. The two opposite lateral planes broader, as
in actynolite and heavyspar. 2. The planes alternately
broader and narrower, as in calcspar. The eight and
nine-sided prisms afford only accidental or indeterminate
varieties, as augite, topaz, and tourmaline.

In the pyramid the only determinate variety is the
obtuse octahedron.

The four sided table is usually equilateral, it has
sometimes, however, two opposite lateral planes longer
than the others; the six-sided table iz sometimes un-
equilateral, or unequal sided, and the eight-sided table
is usually longish.

1; Angles under which the planes meet. The method em-

ployed by Werner, in determining the angles under
which the planes of crystals meet, is simple, and enables
us merely by the eye, to discover all the varieties of
this character which are necessary for the eryctognost *,
The terms used to express these varieties are few in

* The minuter investigations of Hauy form a particular mineralogical

doctrine distinct from erygtognosie, which is, by Werner, termed orycto-
metrie,
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pumber and short, so that we can easily recollect them,
even in the most extensive suites of crystals, and when
accompanied with all the other characters which are
necessary for characterising the species. This is un-
doubtedly a great advantage, as it enables us to retain
the conceptions of many species, and thus facilitates the
determining of minerals not known to us.

1. In the tabular view, the angles first mentioned, are
those formed by the meeting of the lateral planes with
one another, which are denominated lateral edges,
thus applying to the edge the term that belongs to the
angles which the planes form with one another, be-
cause it is shorter : thus we say acute or oltuse lateral
edges, in place of acute or obtuse angles, formed by the
meeting of the lateral planes. These lateral edges are
either equiangular, as in the icosahedron, of which we
have an example in iron pyrites ; rectangular, as in
fluorspar 3 obligue angular, as in calespar; unequi-
angular, as in topaz.

2. The second are the terminal edges, or the angles
formed by the meeting of the lateral and terminal
planes.  They are either rectangular, as in lead
glance ; or obliqgue angular, which is either paral-
lel oblique, as in the tetrahedral prism of felspar, or
alternate oblique, as in spinelle, blende, and copper
pyrites.

3. The third is the summit angle.

The summit angle occurs only in the pyramid.

The angles observable among crystals extend from
10° to 170°, but they seldom reach either extremity
of the semicircle. Werner, therefore; subtracts 10°
from each extremity, and then divides the remainder
into the following subdivisions, to each of which he

gives appropriate denominations
F
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1. Extremely acute is from 10° to 30°,

2, Very acute from 30° to 50°. Example, sapphire.

3. Acute from 50° to 70°. Example, calcspar,

4, Rather acute from 70° to 90°. Example, quartz.

5. Rectangular 90°. Example, zircon.

6. Rather obtuse from 90° to 110°. Example, ho-
neystone.

7. Obtuse from 110° to 130°. Example, calcspar.

8. Very obtuse from 130° to 150°. Example, tour-
maline,

9. Extremely obtuse from 150° to 170°.

5. The direction of the planes.

The direction of the planes iz ecither rectilinear or cur-
vilinear.

Rectilinear is the most common, and is the case with
almost all the fundamental figures. :

Curvilinear planes differ partly by the position of the
curvature, which is either concave, as in fluorspar ;
convex, as in diamond ; concavo-convex, as in sparry
iron-stone ; they differ also by the shape being either
spheerical, as in brown spar ; eylindrical, in which the
convexity is either parallel with the sides, as in iron
pyrites, or parallel with the diagonal, as in fluor-spar 3
and conical, as in gyps, and probably also in lead
glance.

6. Plenitude or fulness of the crystals, according to which

they are either

A. \Full, as in almost all erystals.

B. Excavated at the extremities, as in green lead ore.

C. Hollow. Olive green coloured calcspar, from Schem-
nitz in Hungary, oecurs in acute hollow three sided
pyramids,
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IV. The alterations of the fundamental figure.
These are produced by i. Truncation, ii. Bevelment, and
. _dil. Acumination.
: i, T'runcation.

‘When we observe on a fundamental figure, in place of an
edge or angle, a plane that does not belong toit, sucha
plane is denominated a truncation #,

‘We have here to observe,

4. The parts of the truncation. These are the planes of the
truncation, the edges of the truncation, and the angles
of the truncation.

2. The determination of the trumcation, which relates to,
1. its situation, as occurring on the edges, or on the
angles; 2. its magnitude, being either deep or slight ;
8. its setting on or application, as being straight, or
oblique ; 4. the direction of the truncating planest,
which is either rectilinear, curvilinear, or rounded off,

il. Bevelment or cuncature.

A crystal is said to be bevelled when its edges, terminal
planes, or angles, are o altered that in their place we find
two smaller converging planes terminating in an edge,

* Werner, in assuming certain fundamental figures, and supposing them
variously modified, does not propose to point out the course followed by na-
ture in their formation. He employs a peculiar descriptive language to con-
vey a conception of their forms, not to explain the order of their construction.
When he describes a crystal as truncated on its anglesor edges, he knows
very well that nature does not begin by meking a crystal complete, in order
afterwards to truncate it more or less on one or other of its parts, he only ex-
presses by this term the appearance the crystal presents to the eye, thus em-
ploying 2 well known term to express an operation of nature which still ree
mains to us a mystery.

+ When the truncating plane is equally inclined cn all the adjacent planes
ef the fundamental figure, it is said to be sct on straight ; but when it is ngpt
equally inclined on the adjacent planes it is said to be set on cbliquely.
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We have here to observe,

1. The parts of the bevelment. These are, 4. The planes
of the bevelment: B. The edges of the bevelment,
of which there are two kinds : a. the proper edge, which
is that formed by the meeting of the two bevelling
planes 3 b. the edges formed by the bevelling and lateral
planes.  C. The angles of the bevelment.

2. The determination uf the bevelment, which depends on

A, The situation of the bevelmenl, on the terminal planes,
on the edges, or on the angles. -

Observation. 'The bevelment occurs generally on the
edges, sometimes on the terminal planes, and very seldom
on the angles. The cube and three-sided pyramid are some-
times bevelled on the lateral edges, the prism and table on
both the terminal and lateral edges, and the octahedron and
cube on the angles. Of the bevelment on the angles Wer-
per is acquainted with but three instances, one of these is
eubical rock crystal.

B. The magnitude of the bevelment, which is either

deep or slight.

C. The angle of the bevelment, which is either obtuse,
rectangular, or acute. Here the same scale can be
used as that employed for the determination of the
summit angle of the pyramid.

D. The uniformity of the bevelment, which is either
uniform or broken, and this either once broken, as in
the double three-sided pyramid of calespar ; or fwice
broken, as in heavy spar.

E. The application of the bevelment.

The application of the bevelment itself is said to be
straight, when the edge formed by the meeting
of the two planes is perpendicular to the axis of the
erystal ; and oblique, when the edge is not perpendi-
gular to the axis of the crystal.
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“The application of the planes is either on the lateral
planes, when an edge is bevelled ; or on the late-
ral edges, when an angle is bevelled.

iil. The acumination.

" A fundamental figure is said to be acuminated when, in

| place of its angles or terminal planes, we find at least three

planes which converge into a point, and sometimes, but mere

rarely, terminate in an edge.

We have here, as in the preceding, to observe

1. The parts of the acumination, which are 4. the acu-
‘minating planes, B. the edges of the ecumination,
which are either, ¢. acuminating edges, formed by the
meeting of acuminating planes; or b. terminal edges
of the acumination, which are formed by the termi-
nating of the acuminating planes in an edge or line;
¢. edges formed by the acuminating and lateral edges.
C, The acuminating angles.

2. The determination of the acumination, which depends
on observing

A. The situation of it, either on the angles, or on the

extremities.

Observation. The acumination takes place most generally
on the angles, sometimes on the terminal planes, and seldom
or never on the edges.

B. The acuminating planes, a. their number ; the only

numbers that occur are three, four, six, and eight,
b. Their proportional magnitude between themselves.
This character is of little importance ; in quartz and
rock crystal the acuminating planes are generally in-
determinately unequal, and in heavy spar determi-
nately unequal. e. Their shape, which is either
determinate, as in hyacinth and calespar, or inde-
terminate, as in wolfram. d. Their setting on or
application, which is either on the lateral planes,
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as in quartz and zircon, or on the lateral edges, as
in garnet and calespar.

C. The summit engle, which is either obtuse, as in pris-
matic hexahedral garnet; rectangular, as in jargon ;
or acute, as in calespar.

D. The magnitude according to which erystals are,
deeply acuminated, as in cubic crystals of fluorspar,
whose angles are acuminated by six planes; slightly
acuminated, as in copper pyrites or grey copper ore.

Observation. This alteration is only mentioned when it
takes place on angles, or the extremity of the pyramid.

E. The termination, as the acumination may terminate

In a point or in a line.

In order to form a more distinet idea of truncation, bevel-
ling and acumination, let us take a cube, prism, pyramid, or
any other perfect fundamental figure represented in wood,
and cut off each of the edges or angles at one stroke, so that
in its stead a plane shall appear; this will be truncation.
But if the extreme planes, the edges, or the angles of any of
these fundamental figures be cut off with two converging
strokes, the one from this side, the other from that, so that
two plancs arise, which, terminating in a line, shall present
an edge ; this will be bevelling. And if the extreme planes
or the angles be cut off at several strokes, all converging to-
gether, so that more than two plains arise, commonly tEl‘-
minating in a point, we shall obtain acumination.

V. The division of the planes.

Here the number of the planes of the fundamental figure is
neither increased nor is their figure changed, as is the case
with all the preceding alterations, but each plane is divided
into a greater or lesser number of smaller planes that meet
together under very obtuse angles,

The number of compartments into which a plane is di-
vided iz either two, three, four, or six,
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The dividing edges run either parallel to the lateral edges,
parallel to the diagonal, or from the center. Of the first we
have an example in iron pyrites; of the second in dodeca-
hedral garnet, and of the third in grey copper ore and dia-
mond. :

VI. Multiplied alterations.

Which occur in certain erystals, and which are either
1. Co-ordinate, or
2. Superimposed.

Besides the simple alterations of the fundamental figure
already described, we very often meet with multiplied al-
rations, that is, where several occur together, In such
cases the alterations are said to be co-ordinate, when several
different kinds of alteration occur together, as truncations
and bevellments ; and superimposed, when several of the
same kind are placed on each other, as when one accumi-
nation is surmounted by one or more. In describing these
alterations we must mention first those which are the largest
and the most essential.

Observations. It is often useful to know not only the sum,
but also the shape of each species of plane, because it enables
us to discover the alliances of the figures, and easily find out
their transitions. The links that connect together two funda-
mental figures unite in their shape the planes of both, and
the number of their planes is equal to the sum of both the
fundamental figures. Thus the cube has six square planes or
faces, and the octahedron eight triangular planes, therefore
‘the intermediate figures possess fourteen planes, of whicl
cight are triangular and six square.
~ Besides this, in describing crystals, the following may
be observed and adjoined.

a. The choice of different modes of describing one
and the same crystallization.
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Two methods of describing crystallizations are mentiofied
by mineralogists, the one is called the representative, and
the other the derivative.

If a crystal is described as it appears to the eye at first
view, without any reference to its relation to other crystal-
lizations of the same mineral, it is said to be described repre-
sentatively. But if in the description we attend to its rela-
tions with the other crystals of the same mineral, and also to
its derivation, it is described derivatively. Thus a descrip-
tion of a prismatic crystallization of tourmaline would be re-
presentatively a nine-sided prism, but derivatively a three-
sided prism, having its lateral edges bevelled.

T he principal or most cssential form of a erystallization
will be, however, determined by the larger planes
that lie nearest to the center of the crystal; by
the greater or lesser degree of regularity of the
crystallization, as according with the fundamental
figure from which it is supposed to be derived; by
the most frequent occurrence of the crystallizations
of the mineral ; by its affinity with the other fun-
damental figures of the same mineral ; by the suit-
ability and adaptation to the alterations which oc-
cur in the crystal suite or crystallization; and by
the greater simplicity.

b. The transition from one fundamental figure inte

another.

We have occasionally in the foregoing exposition men-
tioned the transition of crystals into one another; it is now
necessary to examine in what manner these transitions ori-
ginate, how out of one fundamental figure another gradually
arises. In the tabular view it is mentioned that those tran-
sitions are effected in the following ways.

w. By the newer or alterating planes becoming
gradually larger at the expence of certain
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previous planes, which are at length tata!y
obliterated.

These changes are produced either by truncation, bevel-
mt, or acumination ; the transition of the cube into the
octahedron is an example of the first; the transition of the
octahedron into the icosahedron by the bevelment of the an-
gles of the octahedron of the second ; and the third is exem-
plified by the transition of the tetrahedon into the garnet dode-
cahedron, by the acumination of each of the angles of the
tetrahedron by three planes.

g. Alterations taking place in the proportion of
the planes between themselves.

Some planes increase while others diminish, and thus one
figure is changed into the other. 'When the alternate lateral
planes of the octahedron become larger, whilst the others
diminish a tetrahedron is formed, or the octahedron passes
into the tetrahedron,

y. By the alteration of the angles.

Thus the common dodecahedron, by the increasing obtuse-

ness of its angles, at length passes into the cube.
. By convexity.
e By the aggregation of e&*ystafs.

Thus six sided tables heaped on one another form six sided
prisms.

Transitions which originate in this manner form suites of
figures, whose extremities are the unaltered fundamental
fizures. Thus the cube and octahedron are the extremities of
the suite of figures that lie between them., It sometimes
happens that from one extremity of such a series, we find a
transition into another fundamental figure, and from this
. again into another, and so on, until at last, perhaps, it
terminates in the first figure. In this manner are formed
what Werner terms general suites or series of crystals in
opposition to the first which he names special suites, We

Tgay even imagine a series so universal as to comprehend all
G
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known suites of crystals, but of this great series we as yet
know but a few links.

It is here of great importance to know that not only the
special, but also the general suites of crystals, are charac-
teristic for particular species of minerals. Many instances
might be given of this highly interesting Wernerian observa-
tion, but the nature of this view, does not permit me to enter
into any further detail. We shall now consider the remain-
ing articles connected with the regular external figure.

¢. Obstacles which prevent, or at least render the

exact determination of certain crystals, difficult,

are occasioned by

«, T heir obliquity. VW hen certain planes become very

large in comparison of the others, the crystal is

obligue ; so that, at first sight, the acuminating

planes may be mistaken for lateral planes, and

these again for truncations, as is sometimes the
case with rock erystal.

& Their incorporation. When crystals are so deeply -

imbedded in other minerals that only a few planes

are to be observed, they are said to be incorpo-

rated.
y. Their being broken ; and their too great minute-

ness.

It is not difficult to ascertain the figures of perfect crystals ;
but when they are indistinct their determination is often
attended with considerable difficulty., Even in such cases
where only a part of the erystal is seen, a knowledge of the
number and shape of its planes, the magnitude of the angles
under which these planes meet, of the species of mineral
and the presumption that the invisible part of the crystal possess
the same characters with that which is seen, will facilitate
our determination, of these crystals very much. It is evident
from this that an extensive acquaintance with the regular
figures of minerals, with the number and shape of their
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planes, even with the angles under which they meet, at least
as far as is practised by Werner, and lastly with the transitiops
of the different fundamental figures, will very materially
facilitate the knowing and determination of mineral species.
flf - C. The attachment of the crystals.

- Werner understands by attachment, the connection of
single crystals with massive minerals, and the aggregation
~ of many crystals together. According to the tabular view
the first distinction is into

a. Solitary, and this again into loose, imbedded, and su-

- perimposed.

'When a crystal is loose or detached, or crnly imbedded in
earth or sand (consequently in a secondary repository), and
‘has preserved its angles; edges; and planes, or 1s comy
pletely all around erystallised, it is termed {oose. We have
an example of this in small rock erystals from Marmerosch
in Hungary.

If a erystal all aground crystalised is contained in another
mineral, it is said to be imbedded. When the erystal is
separated from the inclosing mineral, it leaves a smooth im-
pression or mould. Examples of this we have in garnet,
imbedded in copper pyrites, and serpentine.

Observation. Such an appearance, as that we have just
described, entitles us to conclude that the mass and the in-
cluded crystal are of cotemporaneous formation.

‘When a crystal appears to grow as it were out of a mas-
sive mineral, and is not included in it, it is said to be super-
imposed or z.mpfanted Examples of this we have in silver
glance, lead glance,quartz, and grey copperore from Gersdorf

Observation. Superimposed crystals are of pasterior for.
mation to the mineral on which they rest. ;

The second distinction is into

b. Aggregated. The first distinction of aggregated
crystals is where a determinate number of crystails
grow together in a determinate manner, and thesg

differ.
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1. With respeet to number.
i. Pair wise (twin crystals).
ii. Three together (triple crystals).
2. Withregard to the manner of their intersection.
i. Intersecting one another.
i. Penetrating one another.
iii. Adhering to onc another.

Twin crystals are formed by two crystals penetrating,
intersecting, or adhering to one another. Of the first we
have an example in felspar, where they penetrate one
another in the direction of their thickness; in gyps, where
they penetrate one another in the direction of their breadth ;
and in calespar, where they penetrate one another in the
direction of their length. Of the second we have an example
in cross-stene ; and of the third in spinelle,

Of triple crystals, Werner iz aquainted with but Iw‘ﬂ'
instances, the one is spinelle, and the other calespar.

Observation.” Twin crystals occur most frequently in
earthy wminerals, few have been hitherto discovered in
metallic minerals,

The second distinction of aggregated crystals, as mention-
ed in the tabular view is where there are many together
but merely simply aggregated ; and these are either 1. on
one anotler ; 2. side by side, or adhering lateral}y to one
another; and 3. promiscuous.

The first occurs principally in tessular crystals, as in lead
glance, and calcspar. The second occurs in amethyst, where
the pyramids or prisms are parallel among themselves. The
third occurs principally in long and broad figures, as in tables
and prisms. We have examples ef it in grey ore of antimony,
where very long and nearly needle shaped erystals cross one
another in different directions; also in tabular crystals, and
this kind of tabular aggregation has much res-emblance tu
the cellular external shaneg
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'The third and last kind of distinction of aggregated
crystals is where there are many together, but doubly ag

. This kind of aggregation is distinguished from the foregoing

h.jr;-.its forming groupes, that exhibit shapes, resembling
bodies in common life. - The following are the different
kinds enumerated and described by Werner,

i. Scopiform or fascicular. Is composed of a
number of crystalline needles, that run out
from a common center, and form a kind of
fascieulus or bundle : Example, calespar.

il. Manipular or sheaf like. Consists of a

.l number of crystals that diverge towards
both ends, and are narrower in the middle,
thus resembling a sheaf. Example, radiated
zeolite,

ili. Columnar. Consists of very long needle
shaped prisms, many of which are connect-
ed together in the direction of their length,
and cross one another in different directions.
Example, columnar heavy spar.

iv. Pyramidal, is composed of many crystals
that are parallel to one another, but of
which those in the middle are the highest
and the others decline on all sides thus
giving to the aggregation a pyramidal
shape. Examples, calcspar and amethyst.

v. Rose-like, is composed of very thin six sided
tables, which are repeatedly curved and so
connected together that it resembles a blown
rose. It oceurs in the variety of calcspar
called Rose-spar from Joachimsthal,

vi. Amygdaloidal, is formed by tables disposed
aground each other in such a manner as to
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form an amygdaloidal shape. Example,
heavyspar,

vil. Bud-like, is composed of low, (generally)
six sided pyramids, one of which is usually
situated in the middle, and is surrounded
by a number of others, whose extremeties
are directed towards one another. Here
also many groupes occur together. Ex-
ample, six sided pyramids of quartz.

viil. Globular. Is composed of crystals aggre-
gated into a globular shape. Examples,
iron pyrites covered with brostr iron stone
and flat three sided pyran 3s of cal-
spar.

ix, In rows. This is an aggregation in which
the axis of all the crystals lie in one
direction, go that it may be considered as
a single series, and may be compared with
a string of pearls. The flat three sided
pyramids of calespar, and the octahedrons of
silverglance afford examples of this kind of
aggregation.

x. Scalarwise,in which the erystals are arrang-
ed like steps of a stair. Example, cale-spar.

The preceeding are all the kinds of the aggregation of
erystals hitherto described by Werner, who remarks, how-
ever, that there undoubtedly exists many other varieties,
which may be deseribed in the manner of those already
mentioned.

D. Magnitude of the erystals.

a. With regard to their magnitude crystals are di-
vided into
«. Uncommonly large, two feet and upwards in
length. The expression intimates that it is
rare. Kxample, rock crystal,
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8. FPery large, from two feet to six inches in length,
Examples, rock crystal, quartz, beryl, calc-
spar, and felspar,

v. Large, from six inches to two inches in length.
Itis a very frequent size. Examples, leadglance,
garnet, rock crystal &ec.

3. Middle sized, from two inches to half an inch.
Examples of this magnitude are common,we shall
only mention leadglance, iron pyrites, fluor-
spar, cale-spar, and garnet.

5. Small, from half an inch to the eight of an inch,
¥xamples fluor-spar, calc-spar &c.

¢ « ry small, from the eight of an inch in length,
until it is so minute as scarcely to be visible to
the naked eye. Examples, native silver, grey
copper ore, spinelle &c.

% Microscopic. When crystallised but the form no
longer distinguishable by the naked eye. Exam.
ples, gold, lead glance &c.

b. Ascording to the relative greatness of one dimen-
- sion in comparison with the other, crystals are
distinguished into short and low, or long and
high : a prism is said to be long or short, and a py-

ramid low or high.
~ 'When we describe tables we commonly employ the terms
broad and longish, and the terms thick and slender can be
used to express another dimension of the table ; we also say
that a prism is thick when it approaches to the tessular shape.
Prisms in which the planes are difficultly observable, or
in which they are no longer distinguishable : or prisms in
which the terminal planes are very inconsiderable in compa-
rison of the lateral planes, are said to be acicular and ca

pillary
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Crystals acuminated at the extremity are said to be en-
siform or subulate; and crystals whose dimensions are
nearly alike, as the cube, octahedron, dodecahedron, and
icosahedron, are said to be globular or tessular. It does not
include globular aggregations, but only single crystals the
number of whose sides are so great that they have a glo-
bular figure. Example, diamond &c.

4, EXTRANEOUS EXTERNAL SHAPE:
(PETRIFACTIONS) "

Extrancous shapes afford to the oryctognost eertain
external characters which often assist him in characterising
minerals. He has, however only to do with the shape and
material of the petrifaction ; the determination of the species
of animals and vegetables belongs to the doctrine of petrifac-
tions, and their relative eituation in the bosom of the earth
to the geognost; two investigations most highly interesting,
but which we must in this place forbear entering on. We
shall at present give only a short sketch of the different
heads mentioned in the tabular view.

A. Petrifactions from the animal Kingdom.

a. Quadrupeds. The remains of quadrupeds are gene-
rally found little altered, and in loose detached
pieces, as bones, teeth, liorns, &c. but seldom occur
in complete skeletons.

To the celebrated Cuvier we are indebted for the dis-
covery of the remains of many very remarkable quadrupeds.

Fujas St. Fond, in his splended work on the' hill of St.
Peters, near Maestricht, has also communicated much new
information. The geognostic relations, of these remains are
to be truly and scientifically ascertained by the method of in-
vestigation laid down by Werner in his geognosy.
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b. Birds. The remaine of birds are very rare ; some
instances have lately oceured in the neighbourhood
of Mont Martre near Paris.

e. Amphibious enimals. Petrifactions of lizards and
frogs have been figured and described by naturalists 3
of the former very fine specimens have been lately
discovered by Fujas St. Fond in the Hill of St. Peter
‘near Maestricht : and Werner has observed instan-
ces of the latter near Jena in Saxony.

d. Fishes. Of these we find petrified either the
entire fish, skeletons, or teeth. Of the entire fish
instances have been observed in the copper or
marle slate of the county of Mansfield ; of the
skeletons in the limestone of Pappenheim ; of the
teeth, particularly those of the shark, considerable
quantity in the Island of Malta.

e. Insects. These are very rare. The only well au-
thenticated instances of petrified fresh water in-
sects are the larvee of Libellulee found in the
limestone of Pappenheim. Of sea inseets a very
congiderable variety have been discovered. O©Of the
genus cancer several different species have been
found in the Isle of Sheppey in the Medway.

Insects inclosed in amber are not to be regarded
as petrifactions, because they are dead bodies
nearly unaltered.

J- Shells. Of these many genera are enumerated in
the Tabular View ; but we shall not at present give
'an}r particular description of them, because it is
not very intimately connected with oryctognosy,
and I intend to treat more fully on this subject in
another work. 'We may remark, hiowever, that the
petrifactions belenging to this order are more
frequent and abundant than any of the preceeding.

It is only their shells which are found, the animals
H =
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from the great delicacy of their structure, not
being capable of petrifaction.

g. Crustaceous animals, Of these the most remarkable
and abundant are the Echinites, Asterites, Encri-
nites, and Pentacrinites.

h. Corals. Of these a great variety have been observed
and many of them are completely different from
the species now found on the surface of the earth,
and can, according to the observations of Werner,
be shewn to be extinct.

B. From the vegetable kingdom.

a. tmpressions of plants.

b. transmuted wood.

The petrifactions from the vegetable kingdom are not so
frequent as from the animal, and are not of so much import-
ance to the oryctognost. '

Having finished the section on the external shape, we
shall now, in pursuance of the arrangement laid down in the
Tabular View, proceed to the consideration of the sccond
generic external character of the external aspect, which is
denomiuated

2. THE EXTERNAL SURFACE.

The following are the varieties of this character,

1. Uneven. This, of all the kinds of external surface,
presents the greatest and most irregular depressions
and elevations, yet they are not so considerable as to
alter the external shape. We have an example of it
in chalcedony.

2, Granulated. When the surface is composed of nume-
rous small nearly similar roundish elevations that
appear like grains strewed over it, it is said to be
granulated. It has a striking resemblance to sha
green. It oceurs pretty coarse in stalactitic iron stone
and pretty fine in reniform heematite.
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3. Rough. This kind of surface is marked with small
. scarcely visible elevations, which we can hardly
discover but by the feel. Example, nodules of quartz.

4. Smooth. Here there is no perceptible unequality, and
its surface reflects more light than the preceding
kinds of external surface. Examples, fluor spar,
cubes of lead glance, and the acuminating planes of
rock erystal.

5. Streaked. "'This kind of surface is marked with line
like elevations and depressions. It is divided into
simply streaked and doubly streaked.

A. Simply-streaked. This is again divided into

a. Longitudinally streaked. When the streaks are pa-
rallel with the length of the lateral planes. Ex-
amples, topaz, schorl, and beryl.

b. Trensversely streaked. When the streaks are pa-
rallel with the breadth of the lateral planes. Ex-
amples, rock crystal, and quartz.

¢. Diagonally streaked. Where the streaks are pa-
rallel with the diagonal of the planes. We have
an example of it in the garnet, where the streaks
pass through the obtuse angle of the rhomb.

d. Alternately streaked. When the transverse and
longitudinal streaks occur on alternate planes, It
has been hitherto observed only on cubic iron pyrites
and red iron stone. |

‘B. Doubly streaked.

@ Pulmiformly. When the streaks run obliquely to-
~wards a principal streak, like the disposition of the
parts of a feather. "We must be careful not to con-
found it with the plumosze or featherose external
shape. Occurs in the variety of bismuth called
feather or plumous bismuth.

b. Reticularly. 'This kind of surface appears marked
with delicate incisions, which are partly parallel
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- with, "and partly interscet each other at right
angles. Iis incisions distinguish it from the reticulat-
cd external shape. The only mineral in which it
occurs is grey cobalt ore. )

6. Drusy. This kind of surface occurs only in erystals.

When a crystal is coated with a number of minute
crystals of the same kind, so that the new surface
acquires a scaly aspect, it is denominated drusy. Ex-
amples, iron pyrites and rock erystal.

3. THE IEXTERHAL LUSTRE.

This, which is the third generic external character, of
the extcrnal aspect is more important than the one we
have just described. YWe bhave to consider the intensity and
the sort of lustre.

1. The intensity of the lusire. Of this there are five -

different degrees.

A, Splendent, A fossil is said to be splendent when
in full day light (not in the sun shine) its lustre is
visible at a great distance. The highest degree of
this is termed speeular splendent. Lead glance,
selenite, and iron pyrites, are good examples of this
degree of lustre. ¥

B, Shiring., When a mineral at a distanee reflects but
a wealk light, it is said to be shining. Examples,
heavy spar, pitchstone, copper pyrites, and semiopal.

. Glistening. This degree of lustre is only observable
when the mineral is near us, and at ne greater
distance than arm’s length. Examples, grey copper
ore, porcelain jasper, and splintery quartz.

D. Glimmering. If the surface of a mineral, when
held near to the eye in full and clear day light,
presents a very great number of small faintly shin-
ing points, it is said to be glimmering. In strong
sun shine it exhibits a kind of play of colour. As

1
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~ examples of this dcgree of lustre, we may mention
‘clay iron stone, red heematite, compact lead glanec,
and porcelain jasper ; and of faintly glimmering, ly-

.., dian stone is a good example.

. E. Dull. When a mineral does not reflect any light,

o or is entirely destitute of lustre, it is said to be dull.

Example, clay iron stone and chalk.

. 2. The sort of lustre, Of the different sorts of lustre we
cannot give any definition, but must rest satisfied
with mentioning a few minerals which present these
characters in the greatest perfection.

A. Metallic lustre, as in copper pyrites, grey copper

ore, and lead glance.

B. Common lustre. This comprehends the following

varieties s
a. Semimetallic. Examples, mica and red heematite,
b. Adamantine ; white lead ore and diamond grains.
e. Pearly, as in kyanite, zeolite, and selenite.
d. Resinous. Examples, pitchstone, yellow lead ore,
and tin crystals.
e. Vitreous or glassy. Examples, rock crvstal, to-
paz, &e¢.

2, THE ASPECT OF THE FRACTURE.

Here we have to observe, 1. The lustre of the fracture
2. The fracture ; and 3, The shape of the fragments.

f

‘ 1. THE LUSTRE OF THE FRACTURE.

The internal lustre, or the lustie of the fracture, is the
same as the external lustre.

2, THE FRACTURE.

By fracture surface we understand that rent or plane
which is produced through the sclid (not in the direetion of
accidental rents, or the natural seperations of the distinct
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concretions) of & mineral when it is foreibly struck. This
definition distinguishes it eufficiently from those accidental
rents which are eflects of weathering, and from the natural
seams that occur in minerals composed of distinet concretions.
In examining and describing a fracture, we have only to
attend io the surface which is exposed by such a rent as that
above deseribed. :

This surface is either continuons or undivided, or it shews
seperated pieces, and these two include a great variety of
subordinate kinds which we shall now describe, following, as
usual, the order of the Tabular View.

The first chief kind of fracture is

A. The compact fracture, which contains the following
varieties.

a. Splintery. Vi'hen, on a nearly even surface, small
wedge shaped or sealy parts are to be observed,
which adhere by their thicker ends, and allow a
little light to pass through, we say that it is
splintery. 'The magnitude of these wedge shap-
ed loosened parts is different, hence Werner di-
vides this fracture into two subordinate varieties,
called coarse splintery and fine splintery. From
the above definition, it is evident that this kind
of fracture cannot pccur in opaque minerals.
Examples, hornstone, limestone, and quartz.

b. Even, is that kind of fracture surface which shews
the fewest unequalities, and these unequalities
are flat and their boundaries never sharply mark-
ed, on the contrary, run into each other imper-
ceptibly. Minerals possesing this fracture are
usually opaque, and have a glimmering lustre,
Examples, lead glance, lydian stone, chalcedony
and erysoprase. :

e, Conchoidal, is composed of concave and convex
roundish elevations and depressions which are
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’ more or less regular: when regular, they are
accompanied with concentric ridges, as in many
shells; and hence shew a conchoid aspect, from
which the denomination is derived. It is distin-
guished according to the magnitude of the ele-

_ vations and depressions into large conchoidal
and small conchoidal. The large conchoidal
passes into even, and the small concheidal into
uneven. It is further distinguished according to
the appearance of the elevations and depres--.
sions into perfeect conchoidal, as in obsidian
and opal; and imperfect conchoidal, as
porcelain jasper and pitchstone. {

Minerals shewing this kind of fracture exhibit almost
every degree of transparency, and are usually splendent and
shining.

When the small and deep conchoidal loses its roundish
shape, it passes into

d. Uneven. This kind of fracture shews the most
considerable elevations and depressions, and the
elevations are usually angular. These elevations
are usually denominated the grain; and, ac-
cording to the size, we have coarse grained as
in copper pyrites ; small grained, as in copper
nickel ; fine grained, as in arsenic pyrites.

The small conchoidal passes into the coarse grained, and
the fine grained into the earthy. Minerals shewing this
fracture are usualy opaque, and their lustre shining and

- glistning. It oceurs principally in metallic minerals.

€. Earthy. When the fracture surface shews a*
great number of wery small elevations and
depressions, which make it appear rough, it is
called earthy. Itis generally accompanied with
complete opacity and want of lustre, and appears
to be peculiar to earthy minerals, Examples,
ehalk, and clay iron stone,
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J. Hackly. If we break across a native malleable
metal, we will observe that its surface consists
of small sharp elevations, such a surface is said
to be hackly. It occurs only in native malleable
metals, and is, consequently, accompanied with
metallic lustre and opacity. Examples, native
copper, native silver &ec.

To conclude our account of the compact fracture, we may
remark, that the different kinds often run into each other,
and frequently several occur together ; in the latter case, the
most prevalent fracture is the one which is to be taken as
the character of the mineral.

The second chief kind of fracture is

B. The fitrous fracture, which is composed of a
wmber of line-like fracture parts.

In this kind of fracture we have to attend to the thickness,
the direction, and the position of the fibres.

In regard to the thickness of the fibres, minerals are said
to be coarse or delicate fibrous. In the coarse fibrous, the
fibres are of the thickness of a hair; but in the delicate fibrous,
the thickness is not measureable. Of the first we have ex-
amples in gyps, of the second in malachite and amianth.

In regard to the direction, fibres are straight or curved.
Of the first we have examples in amianth and heematite, and
of the second in gyps and common asbest.

The position of the fibres is either parallel, diverging, or
promiscuous. The fibres are parallel when all continue in
one direction, as in amianth ; diverging when all unite at
one extremity in a common center, but at the other, tend
to different points, Diverging fibrous is distinguished into
stellular, scopiform and promiscuous ; stellular, when the
fibres diverge from a common center, like the rays of a star,
as in ‘brown heematite ; scopiform, when the fibres are
united at one extremity, but diverge towards the other, as
i red heematite and malachite, The fibres are promiscu-
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sus when they eross one another in different directions, as in
compact plumose antimony.

Minerals possesing a fibrous fracture have usually a glimme-
ring, seldom a glistening or shining lustre ; they are opaque or
translucent; and, when crystallised,alwaysin capillary crystals.

The third chief kind of fracture is, .

C. The radiated fracture, which is composed of planes
whose breadth is inconsiderable in comparison of

their length. -
It is distinguished according to the breadth, the direction,
the position, the cleavage, and the aspect of the rays surface.

In relation to the breadth of the rays minerals are said
to be uncommonly broad radiated, broad radiated and
narrow radiated. Uncommonly broad radiated when the
breadth of the rays is nearly 5 of an inch, as in actynolite
and grey antimony ore ; broad radiated asin actynolite ;
narrow radiated when the breadth is very inconsiderable in
comparison of their length, as in cobalt bloom and actynolite ;
this latter is the link which connects the radiated and fi-
brous fractures. _

The direction of the rays is either straight radiated, as
- in actynolite; or curved radiated, which may be further
distinguished according as the curvature is transverse or lon-
gitudinal; of the first we have an example in kyanite, of
the second in actynolite.

The position of the rays is either parallel, diverging, or
promiseuous. Of the parallel we have examples in horn-
blende. The diverging is divided into stellular and scopi-
Jorm radiated: of the first we have examples in cobaltbioom
and actynolite, of the second in grey antimony ore. Pro-
miscous radiated occurs in grey antimony ore.

The cleavage of the rays. This character will be fully
explained under the foliated fracture, as it belongs more
properly to it. The cleavage is usually imperfect, and is
either single or threefold, and the folia are in the direction
of the rays,

I
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The aspect of the rays surfaee. The surface is either
streaked or smooth ; of the first we have an example in
hornblende, of the second in antimony aud actynalite.

Minerals with a radiated fracture are seldom dull or glim-
mering, usnally shining and splendent ; eommonly opague
or translucent ; and when crystallised the crystals are long
and prismatic. \

D. The folicted fracture is composed of planes whose
length and breadth are nearly equal.

It is distinguished according to the size of the jfolia,
the degree of perfection of the jfoliated jfracture, the
direction of the folia, the position of the folia, the aspeet of
the surface of the folin, and the eleavage of the folia.

The size of the folia is determined by that of the distinet
concretions; we shall therefore defer the particular distinc-
tions until we treat of the distinct concretions. '

In repard to the perfection of the foliated fracture, it is
either Lighly perfect or specular foliated, perfect foli-
ated, fmperfect toliated, siaty, or coneealed foliated. The
highly perfeet or specula- foliated fracture has the most
completely smooth planes, and its lustre is specular splendent.
Example, lead glancee In the perfect foliated the folia are
pretty smooth, and shining and splendent, but not in so high
a degree as the specular foliated fracture. In the imperfect
foliated fracture the lustre is intermediate between shining
and glistening and thie surface is not very even, often indeed
rough. Example, fluor spar. In the slaty fracture the sur-
face is rough or imperfectly smooth, and is glistening or
glimmering. It passes info the compact fracture ; examples
of it oceur in clay slate and chlorite slate. In the com-
cealed foliated fracture the folia appear only on a few places,
and they are also imperfeet; it oceurs in rock crystal and
quartz, but particularly the former.

The direction of the folia is either straight or curved,
Examples of the siraight foliated we have in selenite and
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cale-spar. Curved foliated—is either spherical curved, as
in brown spar, and calc-spar; or undulating curved, the fo-
lia being laid on each other in such a manner, that a trans-
verse section gives a serpentine line, but the longitudinal one
@ straight line, as in miea; or floriform fnimted, in which

~ the alternate convexities and coneavities shoot out scopiformly
~ from each other, as in lead glance; or indeterminate foliated,

the folia being curved in an indeterminate mawmer, as in mica.

The position of the folia is cither common foliated, n
which the folia cover each other completely, as in selenite 3
or scaly foliated, in which the folia cover each other partis
ally, as in mica.

The aspect of the surface of the folia. The surface of
the folia is either smooth as in selenite ; or strealed asin
hornblende, which is triply streaked.

The passame of the folia, or cleavage is the property
which many minerals possess of splitting in certain different
directions. It is distinguished

1. Aecording to the number of the cleavages. A mine-
ral which splits only in one direction is said to possess a
single cleavage, and of this we have a good example in
mica. The fragments of such minerals are invariably wedge-
shaped. 'When a fossil can be split in two directions it is
said to have a two fold or double eleavage. Examples,
felspar, hyacinth, or hornblende. WWhen a mineral shews
a foliated fracture in three different directions, or can be split
in three directions, it is said to have a threefold or triple
cleavage. The folia intersect one another under right angles,
or only two of them meet under right angles, or they all
intersect each other under more or less obtuse angles,
In lead glance and commen rock salt we have examples of
the first; in heavy spar of the second; in cale-spar and
sparry iron-stone of the third. All minerals that shew a
foliated fracture in four different directions are said to
have a fourfold or quadruple cleavage; of this kind of
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fracture we have good examples in beryl, fluor spar and
iron glance. In beryl three of the cleavages are parallel
with the lateral planes, and one with the terminal planes ; in
fluor spar the folia are parallel with the sides of the octahe-
dron, and in iron glance three of the folia intersect each
other under a tetragon angle, and are intersected by a fourth
which is parallel with the basis of the three-sided pyramid,
When a fossil presents a foliated fracture in six different
directions it is said to have a six jfold cleavage. In the
garnet, whichshews a six fold cleavage, the folia are parallel
with the lateral planes of the garnet dodecahedron; in rock
crystal they are parallel with the sides of the six sided py-
ramid, °

2. According to the angle under which the cleavages
intersect one another. These are to be determined in the
same manner and with equal minuteness, as the summit
angles of the pyramid. '

3. According to the greater or lesser degree of per-
fection of each cleavage. This is determined in the same
manner as the perfection of the foliated fracture; but we
must be careful to mention which of the cleavages are the
most perfect. ;

Minerals possessing this kind of fracture are usually splen-
dent, sometimes even specular splendent, and shew all de-
grees of transparency.

When scveral fractures occur at the same time their
relative situation must be observed, as

A, One including the other,fracture in the great, and
in the small. Of this we have an excelleat in-
stance in whet slet, which has in the great a slaty
fracture, and in the small a splintery.

B. One traversing the other, longitudinal and trans-
verse fracture, principal and cross fracture.

When we know the dimensions of the mineral, that frac-
ture which traverses its greatest length is called the trans-
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verse, and that which is parallel with its length the longitu-
dinal. Thus in topaz we are able to determine the form,
consequently the dimensions are ascertained : we say there-
fore that in topaz the cross fracture is foliated, and the
longitudinal small conchoidal. But when we cannot deter-
_mine the form of the mineral, we denominate the fracture
which has the largest surface the p incipal fracture, and
that which has the smallest the cross fracture. Thus we
say that a fragment of gyps is foliated in the principal,
but fibrous in the cross fracture.

4, THE SHAPE OF THE FRAGMENTS.

~ Fragments are those shapes which are formed when a
mineral is so forcibly struck, that masses having surrounding
fracture surfaces are separated from it*. These fragments
are divided into regular and irregular, in the irregular we
observe something analogous to crystals, and they are
formed from minerals having a two, three, four or six
fold cleavage ; but the irregular fragments are composed
partly of foliated, partly of radiated and compact parts.
The regular are, _
1. Cubic fragments, which oceur in minerals possesing
a three fold cleavage, as lead glance and com-
mon salt.

- 2. Rhomboidal. Which occur in minerals having a three-
fold, twofold, or single cleavage. Those that occur
in minerals possessing a threefold cleavage, as brown-
spar, sparry iron stone, calc-spar &c, are specular on
every side, those that occur in minerals with a dou-
ble cleavage as felspar, are specular on four sides ;

* It is not sufficient to say that {ragments are those pieces into which a

_ mineral separates in hreaking. A mineral composed of distinct concretions,

will separate into pieces, but it will often happen that these pieces present no
Stacture surface, hence are not fragments, but distinct concretions.
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and those that occur in minerals having a single

cleavage as selenite, are speculor on two sides.

3. Trapezcidal. Cecur in foliated coal.

4, Three sided pyramidal and octehedral oecur in fluor
spar, diamond spar and iron glance.

5. Dodeeahedral oceur in minerals possessing a sixfold
cleavage, but they are seldom very distinet, owing
to the imperfection of the sixfold cleavage. Exam-
ple, blende.

The irregular fragments are

1. Curneiform, which are lengthened pieces thick at one
extremity and pointed at the other, and ocecur in
minerals possessing a scopiform radiated fraeture,
as Cornish tin ore and red hematite.

2. Splintery. Occur in fossils having a radiated or fibrous
fracture ; their length is very considerable in com-
parison of their thickness and breadth, Example,
common asbest,

3. Tabuler. Qccur in fossile having a single cleavage
as talc and mica ; their length and breadth is more
considerable than their thickness.

4. Indeterminately angwlar. The wvarieties enumerated
under this head are very common, and oecur princi-

“pallv in minerals possessing a compact fracture. They
are distinguished, according to the degree of sharpness
which the edges of the fragments possess, into very
sharp edged, as obsidian and rock erystal ; sharp
edged, as hornstone ; rather blunt edged, as lime-
stone ; bluns edged, as gyps ; and very blunt edged.

3. THE ASPECT OF THE DISTINCT CONCRETIONS.

Distinct concretions are those masses into which certain
minerals are npaturally divided, and which can be separated
from one another without breaking through the solid or
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. fresh part of the mineral. They are separated from one
~ another by patural seams, and frequently lie in different
 directions. When they are very much grown together, the
~ matural seams are scarcely visible; in such cases, however,
*-M can be distinguished by their different positions and
ﬂhp!endent lustre. They have been confounded with cry-
;Ituln and fragmmts, from both of which, as is evident from
ihe preceeding definition, they are completely different.
. Here we have to consider, 1. The shape of the distinct
. coneretions. 2, The suwrface of the distinct concretions ;
~ and, 3. The lustre of the distinct concretions.

=

*Eﬂ-b. ":Ei.f-.'-

1. THE SHAPE OF THE DISTINCT CONCRETIONS.

It is distinguished into granuler, lamellar, and columnar.
1. Granular distinct concretions. When a distinet con-
eretion 1s tessular, or has such a shape that its three
dimensiong are nearly equal, it is said to be granular.
We must be careful, however, not to believe that
granular concretions are always or even very fre-
quently round ; these are distinguished with regard to
shape, into
1. Round-granular ; which are either spherical-granular
thus approaching pretty near to globular, as in pea-
stone, roe-stone, granular clay iron stone &c.; or len-
: ticular-granular, as in red granular clay iron stone.
. 2. Angular-granulor, or angulo-granular; which are
either common angulo-granular, as in lead glance -
_or longish angulo-granular, as in zeolite,
In regard to magniiude, into
1. Large granuler, those which are as large as a hazel
| nut and upwards, Examples, lead glance, blende,
b and zeolite.
2. Coarse granular, concretions varying from the size of
a hazel nut to that of a pea, Examples, leadglance,
* blende, mica and peastone,
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3. Small granular, coneretions from the size of a pea to
that of a millet seed. Examples, lead glance, pea-
stone, roe stone and black blende.

4. Fine granular ; concretions from the size of a millet
geed until discoverable with difficalty by the naked
eye : it makes the transition into compact, and thus
we have a transition from the distinet concretions to
the fracture parts, Examples, roe stone, sparry iron
stone, lead glance and lime stone.

In lead glance we observe the whole series of magnitudes
from large to fine granular; in blende the large,
coarse and small granular; in limestone the small
and fine granular, This shews how discriminating
this character is for certain minerals.

2. Lamellar distinct concretions, consist of plates or
lamellze laid one upon another, adhering more or
less strongly to each other. They are distinguished
with respect to their direction, into

1. Straight lamellar ; which are either quite straight, as
in heavy spar; or fortification-wise bent, as in am-
ethyst.

2. Curved lamellar; which are either indeterminate
curved lamellar as in iron glance ; reniform curved
lamellar, as in native arsenic and brown hematite ;
concentrie curved lamellar, which are either sphe-
rical concentric, as m calcedony, or conical concen-
tric, as in cale spar.

With regard to thickness, into

1. Very thick lamellar, when the concretions exceed
half an inch in thickness, as in amethyst, and lead
glance from the mine Anna fortuna near Freyberg.

2. Thick lamellar, when the thickness wvaries between
half and quarter of an inch, as in amethyst, heavy
gpar and lead glance.

3. Thin lamellar, varying between a quarter of an inch
and a line, as in heavy spar.
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e gy Very thin lamcllar, irarjrin'g betwéen a line and a
¢ thickness perceptible by the naked eye, as in native

- . arsenic and brown spar. '

B. Columnar distinct concretions are those in which the
‘breadth and thickness are inconsiderable in compari-
son of the length, They are distinguished

1. According to their direction, into straight celumnar
.as in cale spar ; and curved columnar as in clay iron
stone.

2. With regard to tﬁfcime.s:s' into wvery thick columnar
which are from a half to three quarters of an inch in
thickness, as in quartz and cale spar; thick columnar
one four!h nf an inch thick as h calc spar and ame-
and schorl ; very thin columinar as amethyst, schorl
and clay iron stone: It makes the transition into the
fibrous,

8. With respect to- shape, into perfeet columnar, which

' is throughout of the same thickness, as calc spar and

schorl ; imperfect columnar in which the columns
are thicker in the middle than at the extremities, and
sometimes tliicker at the gxtremitiés than in the mid-
dle, as in amethyst and iron glance ; cuneiform co-
lumnar, as in cale spar and quartz,

4. With respect to the poesition, Liito' parallel columnar as
in quartz and sehotlous beryl; diverging columnar
as in cale spar and clay iron stone ; and promiscuous
columnar as in calc spar and arsenic pyrites.

In several minerals, two of these variéties, or different
‘sizes of the same variety of distinet concretions, occur
together, either
«. One including the 6ther,as in schorl, where thin

prismatic distinet concretions are inclosed in
thick prismatic distinet coneretions.
b. The one traversing thie other, as in amethyst, where
K
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lamellar distinet coneretions traverse prismetie
distinct concretions,

2. THE SURFACE OF THE DISTINCT CONCRETIONS.

Tt will not be necessary to give any explanation of the
following kinds of surfice, as we explained them when
describing the external surface. We shall therefore only
give a few examples by way of illustration.

Smooth, as in hematite and heavy spar; rough as in
clay iron stone ; streaked, which is either longitudinally
streaked as in schorl, obliquely streaked asin cale spar, or
transversly streaked as in amethyst ; uneven as in brown
blende.

3. THE LUSTRE OF THE DISTINCT CONCRETIONS.

It is determined in the same manner as that of the ex-
ternal lustre. '

_ 4. THE GENERAL ASPECT.

Here we have to observe, 1. The transparency: 2. The
strealk: and 3, The soiling.

1, THE TRANSPARENCY,

This character presents the five following degrees:

1. When a mineral, either in thick or thin pieces, allows
the rays of light to pass through it so completely-
that we can clearly distinguish objects placed be-
hind it, it is said to be transparent. It is either
simply transparent, that is, when the body scen
through it appears single, as in selenite ; or dupli-
cating, when the body seen through it appears double,
&s in calc spar.

Werner observes that cale spar when split into
rhomboidal fragments exhibits this phenomenon, but
as long as it retains its natural surface, objects seen
through it appear only single, Many explanations
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. have been given of this duplicating property, but
the detail of them belongs to the natural philosopher.

9. Semitransparent. "When objects can be discerned
with difficulty through the fossil, and then always as
if seen through a cloud. Examples, chalcedony,
common and precious opal, and carnelian.

8. Translucent. When the rays of light penetrate into
the mineral and illuminate it, but objects carnot be
observed either through thick or thin pieces, it ig
said to be translucent. Examples, pitchstone, quaitz,
and granular limestone. :

4. Translucent on the edges. When light shines through
the thinnest edges and corfiers; or when the edges are
illuminated 'in the same degree as the whole mineral
in the immediately preceeding variety of transpar-
ency. It is said to be translucent on the edges. Ex-
amples, hornstone and heliotrope.

6. Opaque. When even on the thinnest edges of a rin-
eral no light shines through, it is said to be opaque;
as in chalk &c:

2. THE STREAK.

The streak is that character which is presented to us
when a mineral is scraped with the point of a knife. . The
éolour of the streak is either similar when the powder which
1s formed has the same colour as the mineral, as in chalk ; or
dissimilar or different from that of the mineral. Here we
must attend not only to the kind of colour, but must ob-
serve Whether or not the lustre of the mineral is destroyed
or heightened, orif it produces a lustre in minerals that have
none. We shall illustrate this by a few examples. Cina-
bar has a crimson red colour, but yields a scarlet red streak ;
red orpiment is aurora red, but yields an orange yellow
streak ; iron glance has a steel grey colour, but givesa cherry
red streak. Malleable metals, as native gold, native silver,
&c. bave their lustre increased by the streak,
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3. THE SOILING.

When a mineral taken between the fingers, or drawn
across another body, leaves some particles, or a trace, it is
said to soil or colour. It soils either strongly, as chalk
and mountain soap ; or slighily, as molybdsena, lead glance,
and graphite. Besides this, there are three other distinc-
tions connected with this character to be attended to. Some
minerals soil but do not write, as iron froth : others write
but do not soil, as molybdeena and mountain soap; and
others both write and soil, as graphite, drawing slate and

chalk.
Having now finished the explanation of theose external

characters which are observable by sight, wve proceed to
those which are discoverable by the touch and the hearing.

5. CHARACTERS FOR THE TOUCH.

Here we have to observe, 1. The hardness: 2. The
tenacity : 3. The frangibility: 4. The flexibility, and
5. The adhesion to the tongue. '

1. Tue HARDNESS*. The degrees are

1, Hard. When a mineral gives sparks of fire plentifully
when struck with the steel, but is not in the least
affected by the knife, it is said to be hard. It is fur-
ther distinguished according as it is more or less
affected by the file ; 1. resisting the file, even acting
on it, or hard in the highest degree, as diamond,
sapphire and emery ; 2. yielding a little to the file,
or bard in a high degree, as topaz, beryl, rock crys-
tal &c; 3. yiclding to the file, as chrysolite, garnet
&e,

* The four principal kiuds of hardness are ascertained by the steel, ora
properly tempered knife; but for the more accurate determination of the
higher degrees Werner empleys a file, and for the lower, that is, soft mine-
rals, the nail of the finger.
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Semihard.  When a mineral gives a very few sparks
with steel, and is with difficulty touched by the knife,
it is said to be semihard, as pitchstone, basalt, blende,

_ and grey copper ore.

* 8. Soft. When a mineral is easily cut by the knife, and
also yields to the nail of the finger, it is said to be
soft, as natural sulphur and gyps.

Observations. In examining the hardness of minerals we

must be careful to attend to the following circumstances :

1. Not to confound the real hardness of the mineral with
accidental hardness, which latter is caused by the
intermixture of hard parts in soft minerals, and soft
parts in hard minerals.

2. When minerals are composed of distinct concretions

__which-are not very closely joined together, we must
not give the hardness of the aggregate for that of the
mineral, because the hardness in such cases must be
taken from that of the individual concretions.

3. And we must be careful that the mineral whose hardness
we wish to ascertain, is not in a state of decomposi-
tion.

2. THE TENACITY.

By tenacity is understood the relative mobility or the
different degrees of cohesion of the particles of minerals.
There is a series from the coherent and completely immove-
able to the coherent and moderately moveable, which latter
is expressed by malleability, and is the greatest degree of
the mobility of the particles observed among solid minerals.
This series continues through different kinds of fluid minerals,
and the greatest degree of the mobility of the particles,
without coherence, is found in rock oil. The degrees of te-
nacity are,

1. Brittle. A mineral is said to be brittle, if on cutting

it with a knife, the particles fly away with a noise,
and leave a rough surface which has less lustre than
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the fracture. In this degrec of tenacity, the particles
are completly immoveable. Examples, quartz, heavy
spar, and grey copper ore.

2. Sectile or mild. On cutting minerals possessing thig
degree of tenacity, the particles lose their connection
in a considerable degree, but this takes place without
noise or much springing. Some minerals possessing
this property can be sliced, and leave a smooth sur-
face. Examples, lead glance, copper glance, and
native arsenic.

Ductile. Minerals possessing this degree of tenacity can
be cut into slices with a knife, extended under the'
hammer, or drawn into wire of considerable length
by the application of a greater or lesser degree of
weight. The particles are more or less moveable
among themselves, without losing their connection:
Examples, native gold, native silver, and native iron.

3. THE FRANGIBILITY.

By frangibility is understood the resistance which minerals
oppose when we attempt to brealk them. It must not be
confounded with hardness. Quartz is hard, and hornblende
soft, yet the latter is much more difficuitly frangible than
the former. The degrees of frangibility are the following :
1. Fery difficultly frangible, which occurs principally in
malleable minerals, as gold, silver, &e. 2. Difficuitly fran-
gible, as basalt, and native arsenic. 3. Not particularly dif-
Sicultly frangible or rather easily frangible, as flint, chal-
cedony, and quartz; 4. Easily frangible. 5. Very easily
Srangible, as straight lamellar heavy spar, lead glance, and
common and precious opal.

4, THE FLEXIBILITY.

This term expresses the property possessed by some mi-
nerals of bending without breaking. Flexible minerals are
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either elastical flexible, that is, if when bent they again
spring back into their former direction, as mica ; or common
jeﬁbfe, when they can be bent in different directions with-
out breaking, and remain in the direction in which they
‘have been bent, as molybdena, gyps, and tale. Native cop-
per, native silver and amianth appear to hold the interme-
diate place between elastical flexible and common flexible.

5. THE ADHESION TO THE TONGUE.

This character occurs only in such minerals as possess the
property of absorbing moisture, which causes them to ad-
here to the tongue. It occurs principally in soft and very
goft minerals ; it is not known in hard minerals, and there
is but one instance of its occurrence in semihard minerals,
that is, in the variety of semiopal called oculus mundi. The
degrees of adhesion are strongly edhesive, as meerschaum,
and oculus mundi ; preity strongly adhesive as bole; some-
what adhesive, as clay slate ; a little adhesive, as pipeclay ;
and not at all adhesive, as quartz, steatite, &c.

6. CHARACTERS FOR THE HEARING.

THE SOUND.
The different kinds of sound occurring in the mineral
kingdom are the following : 1. a ringing sound, thatis, a

. clear sound, as that of native arsenic, and thin splinters of

-

hornstone. Specimens to possess this property in full per-
fection, should have one dimension, as length and breadth,
greater than the thickness. 2. A4 grating sound, which is
a very weak rough sound, resembling that of dry wood or

- fresh burnt clay, and is produced when the finger is drawn

quickly across certain minerals, as mountain cork and mealy
zeolite. 8. A4 creaking sound, which is a harsh sharp sound,
as that of natural amalgam.

Having finished the explanation of the characters that are
presented by solid mincerals, we shall now give an account
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of those which oeccur in friable and fluid minerals. These
are very few in number, because few fluid or friable minerals
occur in nature.

1Id.

PARTICULAR GENERIC EXTERNAL CHARACTERS
OF FRIABLE MINERALS,

1. THE EXTERNAL SHAPE.

It is either massive, as porcelain earth, and heavy spar ;
disseminated, as blue iron carth ; thinly coating, as red iron
froth; spumouys, as brown iron froth; and dendritic, as
brown iron froth.

2. THE LUSTRE.

It is determined in the same manner as in solid minerals.
Friable minerals occur only glimmering or dull: the glim-
mering is either common glimmering, asin indurated co-
balt ochre, metallic glimmering, as in iron froth, or pearly
glimmering, as in earthy talc ; the dull occur in earthy co-
balt ochre.

3. THE ASPECT OF THE PARTICLES.

The particles of friable minerals appear in some instances
like dust, so that we can with difficulty distinguish by the
naked eye any dimensions; these are called dusty particles,
and occur in cobalt crust, blue iron earth and porcelain
earth ; in others two dimensions can be observed, and they
appear-foliated, and these are called scaly particles, and
occur in brown and red iron froth, earthy tale and chlorite

earth.

4. THE COLOURING OR SOILING.

Minerals colour either strongly, as iron froth and porcelain
earth ; or slightly as cobalt ochre and chlorite earth,

¥
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5. THE FRIABILITY.

!’mble minerals are either loose, that is, when the par-
tml“ea have no perceptible coherence, as blue iron earth ; or
cokering in which the particles are slightly connected to
‘éiher, as cobalt crust,

1Ild.

PARTICULAR GENERIC EXTERNAL CHARACTERS
- OF FLUID MINERALS.

As there are only two species of fluid minerals, we have

‘but little to say respecting their characters,

1. The lustre is either metallic as in mercury ; or resi-

nous as'in rock oil.

2. The transparency. The following are all the degrees
necessary for the purposes of discrimination, 1. tran-
sparent as in naptha 2. troubled or turbid as in mi-
neral oil : and 3. opague as in mercury. 1

8, The fluidity. Iere we have only two degrees to
observe. 1. fluid as in mercury and mineral oil, and
2. wiscid as in mountain tar.

REMAINING GENERAL GENERIC EXTERNAL
CHARACTERS.

4. THE UNCTUQSITY,

In relation to which minerals are distinguished intomeagre
and greasy. The former are those in which, by handling, a
certain degree of greaseness is to be observed: the latter
(which are the most common) are those in which greasi-
ness is not to be observed in handling them. Minerals may
be further distinguished in relation to unctuesity into such
as are, 1. rather greasy, as lithomarge, 2, greasy, as
tale; 3. very greasy, as mineral oil. This property occurs
enly in soft and friable minerals.

L 4
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9. THE COLDNESS.

When different kinds of minerals, all having equally
smooth surfaces, are exposed for some time to the same
temperature, we find by feeling them that they possess di-
ferent degrees of cold. To use this character with preci-
sion much practice is required; but those who have ac-
customed themselves to it, are able, by the mere feel, to
distinguish serpentine, gyps, porphyry, alabaster, agate, &c,
from one another, and can also distinguish artificial from
true gems. It is however, principally useful in determining
polished specimens. The different degrees mentioned in the
Tabular View are,

1. Cold. Examples, basalt, agate and porphyry.

2. Pretty cold. Examples, limestone, serpentine and

SYPps-
3. Rather cold. Examples, rock salt and amber.

6. THE WEIGHT.

This like most other external characters, is determined
without the aid of any instrument ; in some cases indeed,
as in precious stones and some of the metals, it may be ne.
cessary to use a hydrostatic ballance, but this is rather a rare
occurrence. It is not to be concealed that much practice is
required to be able to determine the relative gravity by the
feel, the method practised by Werner, but, when once ac-
quired, it saves much time, by precluding the necessity of a
continual recurrence to the ballance.

The degrees of the specific .gravity of minerals are the
following.

1. Swimming or supernutant, which comprehends all

minerals under 1000, water—1000. Example, mi.
neral oil. .

9. Light, from 1000, to 2000. Examples, amber, sul®

phur, and black coal,
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3. Not particularly heavy, or rather heavy, from 2000 to
4000. Examples, quartz, flint and chalcedony.

4, Heavy, from 4C00 to 6000. Examples, heavy spar

copper pyrites, and iron pyrites.

5. Uncommonly heavy, all above 6000. Examples, native

metals, as gold, silver &c; ores as lead glance, tin
stone &c.

The first and second degrees, which comprehend the swim-
ming and light minerals, contain all the inflammable miner-
als ; the third, with a few exceptions, all the earthy miner-
als; the fourth, the greater number of the ores: and the
fifth, the native metals and a few ores.

7. THE SMELL.

Of this we can give no definition, and shall therefore il-
lustrate it by the minerals in which it occurs.
It is observed either when
1. Spontaneously emited, in which case it is
a. Bituminous, as mineral oil, and mineral pitch.
b. Faintly sulphureous, as natural sulphur.
e. Faintly bitter, as radiated grey antimony ore.
2. After breathing on it, in which a elayey like smell, as
in hornblende and chlorite, is produced.
3. Excited by friction.
a. Urinous, in stink stone.
b. Sulphureous, in iron pyrites.
e. Garlick like or arsemical, in native arsenie, and
| arsenic pyrites, i

d. E mpyreumatic, in quartz and rock crystal.

! 8. THE TASTE.
This character occurs principally in the saline class, for
which it is highly characteristic.
The varieties of it are
1. Sweetish taste, common salt.
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2. Sweetish astringent, natural alum and rock butter,
3. Styptic, natural vitriol.

4. Saltly bitter, natural bitter salt.

3. Saltly cooling, nitre.

6. Alkaline, natural soda.

7. Urinous, natural sal-ammoniac.

0 (R g




EXPLANATION OF THE PLATES,

ll

Fundamental Figures.

F16. 1. The Icosahedron.
2. The Dodecahedron.
The Hexahedron, as

3. Cube.

4. Rhomb.

5. Rectangular-tetrahedral prism,

6. Oblique-angular tetrahedral prism.

7. Oblique-angular tetrahedral prism, in Which the
terminal planes are set obliquely on the lateral
planes.

8. Equiangular-hexahedral prism.

9. Tetrahedron, or simple three-sided pyramid. i

10. Double three-sided pyramid, in which the lateral

* planes of the one pyramid are set on the lateral
edges of the other.

11. Octahedron.

- 12. Simple six-sided pyramid.

13. Double six-sided pyramid, in which the lateral
planes of the one pyramid are set on the la-
teral planes of the other.

14, Double six-sided pyramid, in which the planes of
the one pyramid are set obliquely on those of
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the other, so that the common base forms a
zig zag line.
Fi1c. 15. Rectangular four-sided table.
16. Oblique-angular four-sided table,
17. Equiangular six-sided table,
18. Lengthened six-sided table.
19. and 20. Common lens.

Alteration of the Fundamental Figures
By Trnucation.

21. Cube truncated on all its angles.
22. Cube truncated on all its edges.

By Bevelment.

23. The cube bevelled on all its edges.

24. Three-sided prism having its lateral edges be-
velled.

25, Oblique-angular four-sided prism bevelled on its
extremities.

26. Six-sided table, with bevelled terminal planes.

27. Octahedron, with bevelled angles,

By Acumination.

28. Cube, with the angles acuminated by three planes
which are set on the lateral planes: |

29. Cube, with the angles acuminated by three planes
which are set on the lateral edges.

80. Rectangular four-sided prism acuminated by four
planes, which are set on the lateral planes.

31, Equiangular- six-sided prism, acuminated on both
extremities by six planes, which are set on the
lateral planes,
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Fic., 32, Four-sided prism, acuminated on both extremities
by four planes, which are set on the lateral edges.

33. Six-sided prism, accuminated on both extremities
by three planes, which are set on the alternate
lateral planes.

34. Six-sided prism, acuminated on both extremities
by three planes, which are set on the alternate
lateral edges.

35. Double eight-sided pyramid, accuminated on both
extremities by four planes, which are set on the
alternate lateral edges.

ERRAT 4,

| ———
—————

Pace 6, line 10, for arfenical pyrites read arfenic pyrites,

9, line 29, for {eladon read celadon.

13, line 19, for principal colour read characteriltic co-
lour.

14, line 7, for fundamental colour read charaeriltic
colour.,

20, line 13, for Fructicofe read Fruticofe,

37, line 3, for later read lateral,
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b. Blueifb grey. Bliulichgrau. Grisblenatre, Carulefcenti-grifcus.

¢. Pearl grey. Perlgran. Gris de perie.  Margaritino-grifeus.

d. Swmuke grey. Rauchgrau. Gris de fumée.  Fumofo-grifcus.

e. Greenifs grey. Grinlichgrav. Gris verdatre. Viridefcenti-
grileus.

[ Tellowifs grey. Gelblichgrau. Gris jaumatre, Flavefcenti- = |
grifeus, !

g. Steel grey.  Stahlgrau. Gris d'acier.  Chalybeo- grifeus. |

b. A grey. Alchgrau.  Gris de cendre.  Cinerco-grifeus.

C. Black. Schwarz. Noir. Niger. g
a. Greyifo blazk. Graulichlchwarz. Noir grifatre. Canelcenti- o
niger. .

b. Iron black. Eifenfchwarz. Noirde fer. TFerreo-niger.

e. Felvet black. Sammet fchwarz. Noir de velours. Atro-niger.

&, Pitch black, or brownift black, Braunlichfchwarz, Noir bru-
natre. Brunefcenti-miger.

¢. Raven black, or greemifb black. Rabenfchwarz oder griinlich
fchwarz, Noir verdatre. Viridefcenti-niger.

S DBlueifb black. Bliulichfchwarz. Noir bleuatre. Carulefcenti-
niger.,

D. Blye. Blaw., Blew. Ceruleas.

a. Indigo blue. Indigblan. Bleu d'indigo. Indico-carunleus.

b Berlin blue, or Pruffian blue. Berlinerblau. Blen de Prufle.
Berolino-czruleus,

¢. Azureblue. Lazurblau. Bleu d’azur. Azurep-czruleus.

d. Fiolet blue. Veilchenblau. DBleu violet. Violaceo-czruleus.

& Plumb bive. Pllaumenblau. Bleu de prune. Prunco czruleus.

Jf- Lavender blue. Lavendelblau. Bleu de lavande. Lavendula-
cerialeus,

g+ Smalt blwe  Schmaltebliu. Bleu de fmalt. Smaltino-czrulcus.

b. Sky blve. Himmelblan. Eleu de ciel. Calefti-cruleus.

E. Green. Griin. Verd. Viridis,
a. Ferdigris preen.  Spangriin, Verd de gris. JfEruginee-vi-

ridis

b. Celaden green. Seladongriin. Verd celadon, ou de mer. Cela-
dono-czruleus. |

¢. Mountain green. Berggriin. Verd de montagne. Montano
viridis.

A, Leek green. Lauchgriine Verd de poireau ou de prafe. Pra-
fino-viridis. (

¢. Emerald green, Schmaragdgriin. Verd emeraude. Smarag-
dino viridis.

Jo Apple green.  Apfelgriin,  Verd de pomme, Pomaceo-viridis.

&+ Grafs green,  Grasgrin, Verd de pre.  Gramineo-viridis.
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B. Blackifs green. Schwiirtzlichgriin, Verd noiratre. Nigref-

centi viridis.
i. Piftachio green. Piftaziengrin, Verd de piftache. Piftacio
viridis.
© k. Afparagus green, Spargelgriin,  Verd d'afperge. Alparago
viridis.

I Olive green, Olivengriin. Verd d'olive. Olivaceo viridis.

m. Oil green.  Oelgriin, Verd d’huile. Oleario-viridis.

. Siftin green. Zeiligeriin, Verd ferin, - Acanthine viridis.

F. Yellow. Gelb. Jaune. Flavus.

a. Sulpbur yellow Schweleclgelb. Jaune de foufre. Sulphureo
flavus.

b Brafs yellow, Meflinggelb. Jaune de laiton. Orichalceo
flavus. )

¢. Straw yellow. Strohgelb. Jaure de paille. Stramineo-flavus.

d. Bronze yellow. Speiffgelb. Jaune de b+ ze. /Eneo-flavus.

e. Wax yellow. Wachigelb. Jaune de cire. Cer o-flavus.

f+ Honey yellow. . Honiggeib, Jaune de miel. (vicllco-flavus,

g+ Lemon yellow. Citrongelb.  Jaune de citron.  Citrino-flavus,

B. Gold yellow. Goligelb. Jaune d’or.  Auree-flavus.

i. Ochre yellow. Ockergelb. Jaune d’ochre. Ochraceo-flavus.

& Wine yelloww. Weingelb.  Jaune de vin. Vineo-flavos.

L Cream, or Ifabella yellowv. MMabelgeth. TJaune ifabelle. Ifabel-
lino-flavus.

m. Qranje yellow. Oraniengelb. Jaune d'orange. Aurantio-
flavus.

&. Red. Roth. Rouge. Ruber.

a. Auwrora, or morning red. Morgenroth, Rouge d'aurore.
Auroreo-ruber. 3

é. Hyacinth red. Hyazinthroth, Rouge d’hyacinthe ou pon-
ceau. Hyacinthino ruber.

¢. Tile red, Liegelroth. Rouge de brique, Lateritio-ruber,

d. Scarlet red Scharlachroth., Rouge ecarlate. Scarlatino-ruber.

#, Blsod red. Blutroth. Rouge de fang. Sanpuineo-ruber.

S~ Copper red. Kupferroth. Rouge de coivre. Cupreo:ruber.

g+ Carmine red. Karminroth, Rouge de carmin. Carmineo-
ruber.

b. Flob ved. Fleifchroth, Rouge de chair. Carneo-ruber.

i, Coshineal red. Kolchenillroth, Rouge de cochenille. Coc-
cineo ruber.

£, Crimfon red. Kermesinroth. Rouge cramoifi. Carmefino-
r:lhr.r.

{. Rygfe red. Rofenroth, Rouge rofe. Rofeo-ruber.
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. Peacl bioflom red. Pﬁrﬁchbluthmth. Rouge de fleurs de ]:El;hnr.

" Perficino-ruber.

. Columbine red. Kolumbinroth. Rougc columbin, Columhmn-
ruber.

e. Cherry red. Kirlchroth. Rouge cerufe. Ceramm-mher. :

. Browsibred, Briuulichroth. Rouge brunatre. B;rmmfcnnn-
ruber.

H. Brewn. Braun. Erun. Brunus,

a. Reddift brown. Rothlichbraun. Brun rougeatre. Rubelcenti-

brunus, :

b. Clove bromom. I\Iell-:mmrauﬂ. Drun de gerofies. Caryophyllino-
brunus.

¢. Hair brown. Haarhmun Brun de cheveux. C4plIIar1—hrunuu.

d. Broccli brewn. Kohlbraun. Brun dechou. Brafficino-brunus,

e. Clyiut brewn Kaltanienbeaun. Brun de chiiaignc: Caﬂ:‘a‘
nes-brunus. ;

o Villoroifb brown. Gelb‘mhbraun. Brun Jaunatre. Fla-irtﬁ::.nu-
brunus, :

g. Pingtbeck brewn. Tombackbraun. Brun de tombac. Tom-
bacino brunus. -

b. Wood brown. Helzbraun. Brun de hois. Lignen-bru:iﬁa.
i. Liver brozen. Leberbraun. Brun de foie. prﬂllﬂhhﬂll:l'l.li.

k. Blockife browom Schwirzlichbraun, Brun moiratre. Nigre-
fcenti-brunus.
. The infenfity of tbe colours, Die hohe der fal"ﬁltll. L’mtl:nﬂh.‘: dca cout-
leurs. Vis colorum.
A. Dark. Dunkel - Foucée. ﬂhlj:urus.
B. Deep. Hoch. Relevée, Eminens. |
C. Light. Lichte. Claire. Clarus. .
D. Pale. Blafs. Pile. Palhdua.
3+ The iarnifted colours. Ang{:IHUFtnen farben, Coulenrs fupc:ﬁc:clh:u.
Colores fuperficiales. are diflinguifred
A. According to their origin, , Enftechung, Origine. Origo.
a. Tr the boforn of the corib. Sogleich auf der lagerftitte.
b. On the expofition of the vecent frailure to the aélion of f&e air. Bei
oder auf jedefmaligen frifchen bruche, ; -
B. According io ébe kind. Nach der art der farben. D’apres leur varis
ations. Quoad alpedlum.
a. Merely fimgle. Einfuche. Simples. Simplices.
&. Grey.  Gran. . '
p. Black. Schwarz,
. Erown, Braun.
3. Reddife, Réthlich,
'S Mm}l paivy coloured togetber, ,:"wrugdk-ﬂ h‘!ﬂhl‘ﬂfﬂ Zﬂgklth-
Bigarées. Variegati,
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- Peacock tail, or pavonine. Plauenlchweifiz. Queue de pa-
9 von, Pavonacis.
B Rainbow, or iridefcent. Regenbogenfarbig, Iris. Iridei
3+ Pigeon meck, or columbine, Taubenhilfig. Gorgede pigeon.
Columbinii.
3. Tempered fleel coloured. Gehirtete ftahlfarben, Acier trem-
pé. Chalibeit
4 The play of the colours. Farbenfpiel. Jeu de couleurs. Lufus colorum-
' ,5 The changeability of the colours. Die Farbenwandlung. La mutabilité
des couleurs. Variatio colorum.
A. On the furface, (obferved Ly looking in different direfions on the mineral,)
- Aufder oberfliche beim daraufselien. A lafurface. In fuperficie.
B. Internally, (by looking through it). Inwendig beim durchfehen. A
Vinterieur. Intus.
6. The Iridefeence. Das irifiren. ﬂ-ﬁﬁrﬂlf by
A. Losking on the mineral,
B. Lsoking through 7,
9. The Opalsfeence. . Das opalifiren.
A. Common cpalefcence. Das gemeine opalifiren.
B. Stellular opalefzence. Das fternformige opalifiren.
8. Tbe permanent alteration of the colours. Die Farbenverinderung. Altera-
tion des couleurs. Mutatio colorum.
9. The delincations, or patterns, formed by the colours.’ Die Farbenzeichnung,
Deffein de couleurs. Piftura colorum.
A. Dotted. Punéirt.. Pointillé. Punétati,
B. Spetted.  Gefleckt, Tacheté, Maculati,
C. Glouded, Gewolkt. Nuagé Nubifermis.
. Flamed. Geflammt. Flambe, Flammei.
E. Striped. Geftreift. Rubanné. Falciati.
a. Straight, Gerade. Zonis retis.
6. Ring faped, RinglGrmig. Annulaire. Zonis concentricis notati,
F. Feined. Geadert. Veiné., Venati.
G. Dendritic. Baumformig. Dendritique. Dendritici.
H. Ruiniform. Ruinenformig, Ruiniforme. Ruinze-formes,

II TEE COHESION oF THE PARTICLES. Die Zufammenhang der theile,
Cohefion. Cohzrentia partium,
I. Solid, in general. Felte im allgemcinen,
A. Solid in a firifer fenfe.
B. Friable. Zerreibliche, \
2. Fluid.

T

The remaining Generic Characters will be placed at the conclufion

of this Tabular View, that is, immediately after the particular Generic
Characters.
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PARTICULAR GENERIC EXTERNAL
CHARACGTERS.

P———— -
e T R

Ist.

PARTICULAR GENERIC EXTERNAL CHARACTERS OF
SOLID MINERALS.

I. Tue EXTERNAL AsPECT. Das iuflere anfehen. Afpect externe. Al
Peé‘tus EXtErnnS.

L. The external fbape. Die aiillere geftalt. Figure ou forme externe. Fi-
gura externa.
1. Common external fbape. Geraeine avflere geflalten. Figure commune,
Figura externa vulgaris. :
A, Mafive. Derb. Maffive. Compaétum ?
B, Diffeminated. Eingefprengt. Diffeminé. Infperfum.
a. Coarfely. Grob eingelprengt. En grofles parties. Crafle in-
fperfum.
b. Minutely. Klein eingefprengt. Ln petites parties. Minu-
feule infperfum.
¢. Finely. Fein cingefprengt. En fines parties. Minute infperfum.
C. In angular picces. Ineckigen ftiicken. Enmorceaux anguleux, ou
en cailloux. In fruflis angzulofis.
a. Sbarp cornered. Infrilcheckigen fliacken. A bords tranchans,
Angulis integris,
b. Blunt cornered. In ftumpfeckigen fhicken, A bords emouffés
Angulis obfeletis.
D. In grains. Kornern, divided.
a. With regard to fize. Grille, iafo
@, Large. Graupich. Tres gros. Grandiniformibus.
B+ Coarfe. In groben kérnern. Gros. Grandibus,
v Small, In kleinen kirnern. Petits. Grandiufculis
3. Fine. In feinen Kornern, Fins, Minutis,
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& W ith regard to the exaller determination of the fbapi,

&. In angular grains. In eckigen kornern. Anguleux.

Angulofis. }

B. In flattifb grains, In platten kornern. Applatis. Coms
preflis.

o In roundifs grains, In rundlichen kérnern. Arrondiss
Rotundis.

E. In plates. Tn platten. Enlames. In laminis
a. In thick plates. In dicken platten. Epaiffes. Craffis.
b. In thin plates. In dinnen platten. Minces. Tenuibus. -
F. In membranes or flakes. Angellogen. En Couche fuperficielle. Su-
perficiale.
a. Thick. Dick angeflogen. Epaiffe. In membranis craflinfculis.
b Thin. Diinp angeflogen. Mince. In membranis tenuibus.
é. Ferythin, Zartangefiogen. Tres mince. In membranis tenuif-_
fimis.
2. Particular external fbape. Belondere auffere geftalten, Formes ex«
terjenres imitatives. Figura externz {ingulares.
A. Longift, Lingliche. Alongées. Longiufcula.
a. Dentiform, Zihnig. Dendforme. Dentiformis
&, Filiform. Drathformig. Filiforme,

Filiformis.
é. Capillary. Haarformig. Capillaire,

Capillaris.
d. Reticulated, Geltrickt. Tricoté ou en refean. Retiformis.
. Dendritic.  Baumfdrmig. Dendritiforme. Dendritica.
J- Coralliform or corallsidal, Zackig. Coralliforme. Coralliformig,
g Stalaélitic. Troplsteinartig. Staladtiforme. Sraladtitica.
. Cylindrical. Rohrenférmig. Cylindrique. Tubulefa.
i. Tubiform. Pleifenréhrizg. Tubiforme. Fiftulofa,
k. Claviform. Kolbenformig. Claviforme. Claviformis.
b, Fruticofe. Staudenformig. En buiffons. Fruticefa.
3. Rowndifb. Runde. Rondes. Rotundze.
 a. Glsbalar. Kuglich. Globuleufe. Globulofa.
«. Spbarical. Spherifh. Spherique. Spheerica.
B. Ougidal. Elliptifch, = Ovoide ou elliptique. Elliptica.
- Sphercidal. Spheroidifch. Spherique applati ou fpher-
oidal. Spheroidea.

6. Amypdaloidal. Mandelfdrmig. Amygdaliforme. Amyg-
daloidea.

b. Botrycidal. Traubich. Uviformes. Uvzformis.
6. Reniform. Nierformig. Reniforme. Reniformis.

d. Tuberofe. Knollig. Balbeux ou tuberculeux. Tuberofa.
e Fufed-lite. Gefloflen. Coulée. Liquata eor fufa.
C. Flat. Platte. Plattes. Plana.

@, Speewlar, Spieglich, Speculaire ou mirciteé. Specularis.
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b. In leaves. Inblittchen. En feuilles ow en bradies, Eraﬂ:eah.
D, Cawvernows. Vertielte. Creufes. Excavata.
& Cellular. Zellich, Cellulaire. Cellulofa,
. Straight or angule cellular. Geradzellig.
Y. Hexagonal, Sechileitig,
2 Pﬂfjgandf. viﬂrﬁitig.
B. Circular cellular,or circulo-cellular. Rundzellich.
X. Paralld. Gleichlaufend.
2. Spongtform. Schwammformig,
3. Indeterminate.  Unbeftimmt,
4. Double. Doppelt.
4. With imprefions. Mit cindriicken. Avec des impréintes,
Imprefia.
x. Crbical. Whirflichen. Cubiques. Veftigiis cubicis.
B. Pyramidal. Piramidalen, Pyramidales, Pyramidali=
bus.
v Conical. Kegelfirmigen. - Coniques. Conicis.
8. Tabular. 'Tafelartigen. Tabuliforme. Tabulzformibus:
1. Globular., Kuglichen. Spheriques. Globofis,
¢. Perforated. Durchléchert. Criblé,  Perforata,
d. Corroded. Zerfreflen. Carié. Corrofa.
e Amcrpbows,  Ungeltaltet. Informe. Monftruofa,
S+ Fefieular. Blafig. Bulleufe, Bellulofa.
E. Entangled. Verworren. Emmelées. Implicata.
a. Ramefe. Altig. Rameule, Ramofa.

3. Reqular external fLape, or cryfiallization. Regelmillige auflere Gefl=
talten. Formes exterieures regulieres ou cryftallifations. TFigura
externz regularesfeu cryftallifationes.

A, The penuinenc/r. Dic welentlichkeit. Effentialité, Effentialitas, ac-
mrd’fﬂg fo aehich c.rjﬂﬂf; are cither
a. Trwe. Welentliche. Vrais eryftavx. Vera eryflallifatio, or
b, Seppofititious. Altercryftalle. Pleudo-cryftaux. Pleudo-cryitalle.
B. The fape. Die Gellalt, Forme des criftaux. Figura :Ij"ﬂ'.ﬂ]lﬂ.l’llﬂh
a. Which is made up of
a. Planes. Flichen. Faces. Plana.
B. Edger, Kanten, Bords, Margines.
o Angles. Lcken. Angles. Apices, and
&. JIn qobich ir #s be oﬁﬁmn’,
w. The fundamental figure. Die grundgeftalt. Forme prin-
cipale cu dominante. Figura fundamentalis.
8. The parts of which are
= &, Planes, erther
#» Lateral, Seitenflichen. Faces laterales, Flana
lateralia, or
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w, Terminal. Endflichen, Faces terminales. Pla-
na terminalia.
2. Edges. Kanten, either
A. Lateral. Seitenkanten. Bords lateraux. Mar-
gines laterales, or
B. Terminal. Endkanten. Bords terminaux
Margines terminales, and
3. Anples.  Ecken,
ﬂ. The kind qffﬂnﬁammfafﬁgurr, wﬁfﬂ.ﬁ are
1. The icofabedron. Icofaeder. Icofaedre. Icolae-

drum.

2. The didecabedron. Dudtc:ledﬂ:. Dodecaedre.
Dodecaedrum.

3. The bexabedron. Hexaeder, Exacdre. Hexae-
drum.

4. The prifm. Sdule. Prifme. Prifma.
5. The pyramid. Pyramide. Pyramide. Pyra-
mis.
6. The table. Tafel. Table. Tabula.
#. The lens. Linfe. Lentille. Lens,
iil. The varieties of each tind of fundamental firure in
fraviicular, according to
T. Simplicity. Eiofacheit. Simplicité. Simplici-
tas, which difliniion ir, bowever, .ca-@ffncd te the
Hrﬂmf‘:f, a5 ﬂ:.l.'urr.l"ng either
a. Single. Einfach. Simple. Simplex, wwhich
ir either
@. Eredl. Rechts. Droite. Ereda,
b. fnverted. Verkehrt. Renverlée. Inverla, or
E. Double. Doppelt. Double. Duplex, and
then
a. The lateral planes of the one pyramid fet ox
the lateral planes of the otber, cither
a. Streight. Gerade. Droite, or
B. Obligue. Schief. Biais, or
b, On the lateral edzes of the other.
2. Numbers of the planes ; bere we bave to slferve
A. The fpecies of the planes. Art der flichen,
Efpece des faces, as
a. In the prifm and pyramid the lateral plancs
are different, and
b. In the tables the terminal planes.
B ;3
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5. The number of them, according fo which they
may be, either
a. Tribedral or three fided. Dreifeitig. Tri-

Tatere.

&. Tetrabedral, or four fided, Vierfeitig. Qua-
drilatere,

¢. Hexaledral, or fix fided.  Sechfeitig.  Sex-
tilatere.

d. Ofabedral, or cight fided. Achtfeitig. Oc-
tolatere.

5+ Proportional fize of the glanes to one anotber. Ver=
hilenifs der flachen in anfehung der grifle zu
einander. Grandeur des faces relativement les
unes auxautres. Proportio planorum refpeétu
magnitudinis.

8. Eguilsteral. Gleichfeitig. Faces egales. Pla-
na mqualia.
B. With unequal planes. Ungleichfeitiz. Faces
inegales. Plana inequalia, cither
a. Indeterminately unequal. Unbeftimmt. [r-
regulierement inegales, or
b. Determinately,  Beftimmt.  Reguliere-
ment inegales, wwhich are

2. Alternately broad and narrewwe. Abwe-
chielend breitere und fchmilere. Alter-
nativement larges et etroites.

G. Tavo oppofite plancs broader. Zwei gegenii-
ber{tehende breitere feitenflichen. Deux
faces larges oppolées.

v Tuwo oppofite planes narrower. Zwei Ge-
genuberftehende fchmilere feitenfli-
chen. Deux faces etroites oppofées.

4. The angles under wwbich the planes meet. Win-
keln, unter welchen die flichen zufammen-
froffen. Angles des faces entre elles. Quan-
titas angulorum, thefz are either

A. The lateral edzes. Scitenkantenwinkel. Bords
lateraux. Anguli Marginales laterales,

epbich are 2
a. Equiangular. Gleichwinklich.  Equian-
gles. Aequales

5. Redtangular. Rechrwinklich. R:&ang]el.
E.edti,
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c. b&ﬁgmngﬁfdr. Schiefwinklich. Obliquan«
gules, Obliqui.
d. Unequiangular. Verlchiedenwinklich. Ine-
gaux. Diverf, or
B. The terminal edges. Endkantenwinkel. Bords
terminaux. Anguli Marginales terminales,
awhich are
a. Reflangular. Recht. Rectangules. Redli,
ar
£. E}Higwr:gufar. Schief, and this
. Parallel obligue. Gleichlaufend {chief.
B. Alternate sbligue. Abwechlelnd {chief,
c. The fummit angle. Endlpitzenwinkel. Angle
folide du fommet ou pointe. Anguli apicis,
awhich may be
a. Fery obtufe. Schr flach. Tres obtus.
. Obtufr. Flach. Obtus.
& Ratber obtufe. Ein wenig flach. Un peu

obtus,

d. Reflangular. Rechtwinklich. Redtangu-
laire.

e. Ratber acute. Ein wenig fpitziz. Un peu
pointu.

S Acute.  Spitzig. Pointu, or
g+ Fery acute. Sehr fpitzig. Tres pointu.
5. The direction of the planes. Richtung der fldchen.
Forme des faces. Directio planorum, sebich is
A, Reftilinear or firaight. Geradfiichig. Plane,
Rectiplana, or
B. Curvilincar. Krummflichig. Courbé. Cur-
viplana. Thefe differ partly by
a. The pofition of the curvature. Nach der lage
der krummung. Politio de la courbure.

Situs, being
a. Concave. Einwirts gekriimmt. Concave.
Concava. ;
B. Convex. Aufwirts gekriimmt., Convexe.
Convexa,
e Concave-conpex. Em uwnd aubwiirts res

kriimmt, and partly by
b. The fhape. Nach der geftalt. Efpece de
courbure, Figura, which ir either
a. Spiberical, Sphiirilch.
B. Cylindrical, Cylindrifch,
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1, The convexity parallel with the fides,
Die convexitiit mit den feitenflichen
gleichlanfend, or
2. The convexity parallel with the diagonal,
Die convexitit mit den diagonale
gleichlaufend.
w. Gonical.- Conilch. Conique. Conica.
6. Plenitud: of the cryflals. Volle des cryflalls
Plenitude des criftaux.  Plenitudo cryltallo-
rum, eitber

A, Full. Vol Plein. Plene,

B. Excovated at the extremitics. Aulgeholt an
den enden. Creufe a lextremite.  Termi-
nis cxcavatae.

C. Holliee. Hohl. Vuide. Cava.

B, Tle alterations of the fundamental fipure take place by
L. The truncation. Abftumpfung. Troncature. Truncatura.
Here e fmw fo fa.rs‘.f:cf:r

1. The parts of the truncation. Die theile der abftumpfung.
Parties de la truncature. Partestroncatur®. Thefs are

A. Tbe planes of the truncation. Abftumpfungsflichen.

Faces de la troncature. Plana truncatura.

B. The edges of the truncation. Abftumpfungskanten.

Bords de la troncature. Margines truncati.

C. The angles of the truncation. Abftumpfungsecken.

Angles de la trone.  Apices truncaturz.

%. The determination of the truncation. Die beftimmung der
abftumpfung. Determination de la troncature, De-
terminatio truncaturae, svbich relates io

An The placing of the truncation, or its fituation. Ort.
Place de la troncature. Locus

a. On the E:J:Er;:. An den kanten. Aux bords.

Marginibus.

L. Onthe angles, An den ecken. Aux coins. Api-

cibus.

B, Magnitude of the fruncation. Stirke oder grifle.
Grandeur de la troncation, Magnitudo.

a. Dezp.  Sturk., Forte. Multum truncatum.

b, Slight, Schwach. Legere, Parum trunca-

tum.

C. The fetting on or application of the truncation. Aunf-
fetzung. Polition relative de la troncature.
Applicatio plancrum.

@ Siraight, Gerade, Droite. Redtaapplicata,
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b. Obligue. Schief. De Biais. Oblique appli-

catd.

D. The direion of the truncating planes. Die rich-
tung der abltumpfungs flache. Forme dela
troncature. Directio planorum, whbick are

a. Redtilinear. Geradflichiz. Plane. Rei-
plana.

& Curvilincar or rounded of, Krummilichig.
Courbe. Curviplana.

1L Tbe bevelment or cunmeature. Zufcharfung.  Bifellement.
Acumen. FHere we bave to confider:

1. The parts of the bevelment. Theile der zufchirfung.

Parties du bifellement. Partes acuminis. Thefe are

A. Theplanes of the bewelment. Die zulchirfungsfiichen.
Faces. Plana acuminis,

B. The edges of the bevelment. Dic kanten der zu-
fchiirfung. Bords. Margines,

a. The proper edze. Dic cigentliche zufchirfungs-
kante. Bord formé par les deux faces du bi-
fellement. Proprii acuminis; and

b The edves formed by the bevelling and lateral
planes. Die kanten zwifchen den zufchir-
fungs-und feiten flichen. Bord formé par les
faces du bifellement ct les autres. Margines
inter planem acuminis et lateralia.

C. The angles of the bevelment. Die zulchirfungseck-
en. Coins. _Apices acuminis.

%. The determination of the bevelment, Beftimmung, De-
termination du bifellment. Determinatio acuminis,
Here ae bave to obferve,

A, The fituation. QOrt. Place du bifellement. Locus.

a. On the terminal planes. An den endflichen.
Aux faces terminales. Planis terminalibus,

b. On the edges. An den kanten. Aux bords.
Marginibus, aund

¢ On the angles. An den ecken, Aux coins
Apicibus.

B. Tbhe magnitude. Die ftirke. Grandeur du bifelle-
ment. Moaguitudo. Aeerding o wwbich it is
either

a. Deep. Stark. Fort. Multum, or

b. Slight. Schwach. Legere. Parvum.

C. The angle, Der winkel. Bord propre ou angle
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fimple formé par les faces du bifellment. An-
gulus acuminis.

a. Obtufe. Flach. Obtus. Obtufus,

‘. E{ﬂ.ﬂ'ﬁguﬁi‘r. Rl:l:ht‘ﬂ"lﬂk“l:hn Rﬂ&ﬂﬂg‘ﬂ]ﬂﬂ'ﬂl
Rectangulus.

¢. Acute. Scharf, Aigu. Acutus.

D. The uniformity. Die fortdaver.
a. Uniform. Ungebrochen.
b. Broken. Gebrochen. Fradlus.
. Once broken. Einmal gebrochen.
B. Twice broken. Zweimal gebrochen,
E. The application. Die aufsetzung. Pofition relative
du bifellement.  Applicatio,

a. Of the bevelment itf:lf.  Die zufchirfung felbft,
Polition du bifellement. Acuminis ipfius.
awhich is either

«. Straight. Gerade. Droit. Reéla, or
G. Obligue. Schicf. De biais. Obliqua.

I. Of the planes. Flichen. Celle des bifeaux. Pla-
nOTuMl.

e On the lateral planes. Auf die feitenflichen.
Sur les faces laterales. Ad plana lateralia.

B. On tle lateral edgss. Sur les bords lateraux.
Ad margines laterales.

L. Tbe acumination. Zufpiczung.
Here we bave to confider,
1. The parts of the acumination. Die theile der zufpitzung.

Parties du pointement. Partes mucronis, whbich are

A. Acuminating planes. Zulpitzungsflichen. Faces.,

Plana. p

B. Edyes of the acumination.  Zufpitzungikanten.
Bords. Margines, which are either

a. Acuminating edges. Die eigentliche zulpitzungl-
kanten. Bords du pointement meme.

b. Terminal edges of the ucumination. Die endkan-
ten der zulpitzung.  Bord terminal du
pointenent,

¢ Edpesr form:d by the acuminating and lateral

edpes. Die kanten, welche die zulpit-
zung:flichen mit den feitenflichen ma-
~chen. Bords que les faces du pointe-
ment font avec les autres.

C. The acwminating anples. Die zulpitzungflecken.

Coins du pointement. Apices.

.
e By om 2 gt r
R o R

_._..
Nl ==

e

e
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9. The determining the acumination depends on olferving,
A, The fitustion of it. Ort. Place du pointment,
L{}E';_l:&. either 3
a. On the anples. An den ecken. Aux coins
- Apicibus, or

bi On the extremities., Anden enden. Aux faces
terminales. Terminis.

B. The acuminating planes. Die zufpitzungsflachen.
Faces du pointement. Plana.

a. Their number. Deren anzahl. Leur nombre.
Numerus.

b. Their proportional magnitude betzveen themfclves.
Deren verhaltniflmiflige grofie gegen cinan-
der. Grandeur relative entre elles. Mag-
nitudo mutua.

¢, Their fbape. Deren geltalt. Leur contour.
Figura, either

. Determinate, Beftimmt. Regulier. Deter-

minata, or

B. Indeterminate. Unbeflimmt. Irreguliere.

Indeterminata.
d. Their fetting on  Die aufsetzung. Pofition.
Applicatio, either ;

e, Ontbe lateral planes, Anf die feitenflichen.
Sur les faces de la forme fimple. Ad plana
lateralia, or

B. On the lateral edgds. Auf dic feitenkanten,
Sur les bords de la forme fimple. Ad mar-
gines laterales.

C: The fummit angle. Der winkel der zufpitzung.

Bord du pointement. Angulus, which is

@. Obtufe. Flach. Obtus, Obtufus.

b. Reftangular. Rechtwinklich. Recangulaire.
Redlus.

¢. Acute. Scharfwinklich, Aigu. Acutue.

D. Tbhe magnitud.. Die flirke. Grandeur du pointe-
ment. Magnitudo, according to which eryf~

tals are
e. Desply. Seark. Fort. Multum mucronatum,
or
b Slightly acuminated, Schwach, Faible. Parum
mucronatum.

E. The termination.  Die endigung. Terminaifon
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du pointement. Terminatio, ar the acumina-
tion may ferminate.
a. In @ goint. In einen puné. Un point. In
punétum, er
b. In a line. En une line. Unge ligne. In li-
neame.
1V. The divifion of the planes.
1. The number, as info two, three, four, or fix ;mpwrfmmh.
2. How the dividing edges run. i
V. Mudtiplied alterations. Mehrfachen verinderung der grund-
geltale, which occur in certain cryfials, and which are, ei=
ther
1. Coordinafe. Nebeneinandergefetzt, or
2. Superimpofed. Ubereinandergefetzt.
For the more exaflly determining a cryflalization may be adjoined
the general determination of its planes, ond then
. The number of the planes in general, and of each fpecies in
particular, and
B. The feape of each fpecies of plane muft be given.
Befides thefe, in deferibing a eryflallization, the following may be ob-
Jerved and adjoined ;
@ The choice of different modes of deferibing one and the fame
Frxﬂﬂfﬁzﬂﬁm{
The principal or mofl .Lfeﬂia._fﬁm of a eryflallization wwill
be, borvever, determined
w. by the larger planes,
B. by the greater regularily.
o. by its mof! frequent occurrence.
8. by its affinity with the otber fundamental forms of the
Jime fufl.
s. by the fuitability and adaptation to the alterations wwhich
occur in the eryflal fuite or cryflallization, and
& by the greater fimplicity.
b, The tranfitions which arife from thence
. that the new or alterating planes become pradually
larger, at the expence of certain previous planes, which
are af length wwbolly obliterated,
B. by alterations taking place in the proportion of the planzs
betwween themfeloes,
o by alteration of the angles
8. by convexity, and
e, &y aggrepation.
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. ﬂ?aﬁd.':fu awlkich prevent, or at 3:4_;'-? render the exad? determinga

tion of certain .rrﬂ?alr, difficult, are oceaficred by

a. their obliguity. Verfchobenfeyn.  Llallongement,
Obliguitas planerum et angulorom.

B. their incorporation. Verwachlenfeyn. L’incorpora-

~ tion dans un foffil. Coalefcentia.

ye their being broken. Verbrochenfeyn. Breches. Rup-
tura, and

3. their too great minutenefs. Die zu grofle kleinheit.
La trop grand petiteffe. Nimia parvitas.

C. The attachment of the eryflals, Der zulammenhang der kryftal-

len. Le grouppement ou l'adherence des cryftaux entre
eux. Aggregatio cryltallorum, according to awbich they may
be either
a. Solitary. Einzeln. Scparés. Solitaric, and this again
«. Logfe. Lofe. Iolé ou folitaire. Solurz.
B. Imbedded. Eingewachfen. Implante. Innote, er
% Sarftrim‘n-gﬁrd. Aufgewachfen, Superpofé. Adnatz,
B Aggrepated.  Zulammengehiuft.  Groupes aggregés.
Connata, eitber
&, A determinate numiber grawfﬂg Ing{‘!ﬁer in @ deferminate
FIARNEr,
L. Fith vefpect to number,
1 Pair @Fﬁ, {'i!ti'fn :.'riﬂaﬂr.; Zwiliingi'cr-yf-
; talle. Jumeaux. Gemellz.
U, Threetogeiler, (triple eryflals ). Drillings-cryf-
talle. Jumeaux triples. Tergemina.
2. With regard to the manner of their conneclion, Zui-
ammenfogung
i Interfedling one anmotber. Durcheinanderge-

wachfen

il. Penctrating one another. Ineinandergewach-
{en

iii. Adbering to ome ancther. Aneinandergewach-
fen

&. Many together, but merely fimply agoregated. Einfach
zulammengehindt, eitber
i. On gne another. Aufeinander. Les uns fur
les autres. Superimpofite.
ii. Side by fide. Aneinander. Lesunsa cotés
des autres. Ad-polit, or
ili. Promifcuenfly. Tiurcheinander pewachfen.
Sans ordre. Decullat=:

e
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g4« Many topether, doubly agpregated. Mehrere doppelit
zufamengehaiift. Plulicurs cryftaux doublement ag-
gregés, Plures dupliciter connate, the moff remay k-
able are, :
© i Fufcicular or feopiform. PBuchelformig.
En failceau. Falciculatim,
In longifh particularly J 1. Manipular or fbeaf-like. Garbenformig.
prifimatic eryflals. iit. Cofumnar. Stangenformig. En barres.
iv, Pyramidal. Pyramidal. En pyrami-
des. Pyramidaliter.
v. Rofe-like. Rofenformig. En rofe. Rof-
In tabular cryflals. 1cformiter. . -
vi. Amygdalodal. MandelfGrmig. En aman-
des.  Amygdalorum inftar.
In pyramidal cryf- vii. Bud like. Knefpenformig. En boutons.

talr. Gemm:formiter.
vill. Globular. Kuglich ou kugelférmig,
dn roundifp or teffular En boule. Glehofe.
cryflals. ix. In rows. Reihenformig. En rayes.
Ordinatim.

D. The magnituds of tle eryflals.  Die grofle der kryltallen. _
a, Hih regard to their magnitude in general, cryflals are divided

inta,

& Uncommeonly large. Ungewohnlich grofs.  Extreme-
ment grand. Eximie grandes,

f. Fery large. Sihr grofs. Tres grand. FPergrandes.

o Large. Grofs. Grand. Grandes.

3. Midile fized. Von mittlerer groffe, Moyenne gran-
deur.  Mediocriter grandes.

. Small, Klein. Petit, Parva.

&. Fery fmall.  Sehr klein. Tres petit. Minutz.

#. Microfeopie. Ganz klein, Tout petit. Minutiffi-

M.
b ﬂ.-:.t!f;rﬂ'fng fa the relatioe gr.:a.f'w_l,l'} r:_l-ft:n.r Ji.wr.r_lﬁan in ﬂ:mparf-
Jon with the ather, exyflals are diffinpuified into L)

w. Stort and lswo, or long and bigh. Kurz und niedrig
und lang und hoch, Court et abaiflc et long. Hu-
miles ec longae,

B Broad and lansifh. Breit & langlicht. Large et
allonge. Latz et arctam,

y. Thick and flender. Dick und fchwach. Epais et
mince. Craffs et graciles.
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A. Simply ffrealed.  Einfach geftreift. Simplement firiee. Simpli-

citer ftriata
a. Longitudinally. 1In dic queere geltreift. En travers. Lati-
tudinaliter 2
L. Tranfverfely. In die Jange geftreift
¢. Diagonally. Diagonaliter. Diagonalement. Dﬂgunahter
¢ Alternately.  Abwechfelnd gefttreift. Rayee. Alterne,

E. Doudly freated. Doppelt geltreift.  Doublement ftrice. I.lupli-'

. ﬂnﬁ'.

citer ftriata [
a. Pluemifermly. Federartig. En barbes de p]umm;. Pennanm.
b. Retieularly. Geftricke geftreift. En tricot. F.El:lpulal.url.
Drufig. Drufique. Duufica.

1L Tue exvernat wustRe. Der aullere glanz,  Lleclat exterieur.

Nitor externus.

X. The intenfity of the luflre. Stirke des glanzes. Intenfité ou degrés

de IPeclat.  Gradus nitoris.

Here ave bave to determine the following degrees:

T HEOR>

. Splendent,  Starkglinzend. ‘Tres eclatant. Multl:lm fiitens.

Shininp. Glinzend. Eclatant. Hltﬂﬂﬂ-

Giiflening. Wenigglizend. Peu eclatant. Parum nitens.
Glimmering, Schimmernd. DBrillant ot trembltant. Micans.
. Dull, Mat. Matt. Nitoris expers.

2. Tée fort of Iufire. Art des glanzes, Elpece d'eclat. Species nitoris

A,

B.

Metaliic lufive. Metallifcher glanz.” Eclat metallique.  Nitor
metallicus. : ’

Comumeon luflre.  Gemeiner glanz, sobich is diftingutfbed into

a. Semimetallic. Halbmetallifcher glanz. Demimetallique. Ses

mimetallicus

b. Adamantine. Demantglanz, Diamant. Adamantinus

¢. Pearly, - Perlmutterglanz. Nacre, Margaratinus

d. Refinous. Fettglanz, Cire ou gras. Cereus

e. Fitreows. Glasglanz, Vitreux. Vitreus

2. THE ASPECT GF THE FRACTURE. DBruchanfchen. Afpeét de Ia

caffure. Afpedlus internus.

IV, The luftre of the fraflure, as in the external fuffre.
V. The frofiure. Der bruch, La caflure ou la furface interieur, Frac-

tura, rfﬂ:ll.{-.;.r.*:r are i

1. Tn'-.ff':.-.":'-.-:uf.-.-g warietice,

A, Tie compadd fralure. Dichte bruch, Denfe. Denfa.
This £a -
a. Splintery. Splittrich.  Ecailleufe.  Feftucofa
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w. Coarfe fplintery. Grobiplittrich. A grandes ecail-
les. Feftucis majufeulis.
3. Fine fplintery. K]tinfg[itl‘.rich. A petites ecailles.
Feltucis minufculis
b. Evem. Eben. Egale ou unie. Aequalis
¢ Conchoidal. Mulchlich, Concoide. Conchzformis.
& With refped to fize. Mach der grifle. D’aprés
Ja grandeur de concavités, Relpedtu mag-
nitudinis
1. Large conchoidal. Groflmulchlich. Tresevafé,
Grandiufecula.
L. Small concloidal, Kleinmufchlich, Peu evafé,
Minufcula
B. With repard to perfedlion. Nach der aufzeich-
nung. ID'aprés la perfection de concavités.
Reefpeclu perfectionis.
i, Perfelfl conchoidal. Volkommen mulchlich,
Parfait. Perfeta
il. Jmperfed? conchoidal. Unvolkommen muf-
chlich. Imparfait. Imperfe&a.
d. Uneven. Uneben. Anguleufe ou inegale. Inzqualis.
&. Coarfe grained, Vom grobem korne. Grandes
inegalites. Granograndi
B. Small prained, Von kleinem korne. Petites
inegalités. Grano minufculo.
y- Fine grained. Von feinem korne. Fines inegali-
\ té¢s. Grano minuto.
¢. Eartly. Erdig, Terreufe, Terrea.
S+ Hackly. Hakig. Crochu. Hamata.
B. The fibrows fradwre. Der fafriche bruch. Fibreufe. Fi-
brofa. Here sve bave to obferve,
a. The thicknefi-of the fibres. Die ftiirke der fafern. E-
paillevr des fibres.  Craflities fibrarum,
w. Coorfe filrous. Grobfalriz, Grolies fibres. Ti-
bris erafliusculis.
B. Delicate fibrous. Zartlalrig. Minces fibres. Fi-
bris tenuibus.
b. The diredlion of the fibres. Die richtung der fufern,
Forme des fibres. Directio fibrarum,
e Straight fibrous. Geradfafrig. Droites fibres,
Fibris redtis.
. Cwrved fibrows. Krummfafrig. Courbes fibres.
Fibris curvis
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e. The pofilion of the fibres, Die lage der fafern. Poli
Tion des fibres. Situs.
& Parallel fibrows.  Gleichlaufend fafrig. Fibres
paralleles.  Fibris parallelis
B. Diverging flrows. Aufeinanderlaufend fafrig. Fi-
bres divergentes.  Fibris divergentibus
i Stelluivar. Sternfdrmig. En etoiles. Stella-
tun
3. Fufeicwlar ov feop:form. Bufch&]fﬁrmig‘. En
faifceunx.  Haieiculatim
o« Prom joows.  Unter oder durcheinanderlanfend
fafrig. Fibres eroilies. Fibris decuflatis.
C. The radiated frafiure. Der {trabliche bruch. Rayonnée.
Radiata. - Here tee bave is defermine
a. Tbe breadih of the rays. Dic breite der ftrahlen. Lar-
 geur des rayons. Latitudo radiorum
e Unectnmonly broad rediat-d.  Auflerordentlich
breitfirahlich,  Tres larges. Radiis eximie
Tatis
f. Bread radiated. Breitllrahlich. Larges. Radiis
latis.
4 Narrew radiated. Schmalltrahlich. Etroits, Ra-
diis arétis
L. The diredtion of the rays. Die richtung der ftrahlen,
Forme dcs rayons, Direélio
. Straight radiated. Geradilrahlich. Droits, Ra-
diis reéhis.
B Curecd radiated.  Krummftrahlich, Courbes,
E.adiis curvis, 2
& The pofition of the rays. Die lage der ftrablen. Pofi-
tion des rayons.  Situs.
. Parallel. Gleichlaufend. Paralleles. Radiis pa-
rallelis.
£ Diverging. Aufeinanderlaufend. Divergens. Ra-
diis divergentibus
i. Stellvlar. StercfGrmig. En etoiles. Stella-
tim
i, Fafcicular or jropiform. Bufchellormig. En
faileeaux, Yafciculatim,
9+ Promifeusss. Untereinanderlanfend. Croilés on
entrelacés.  Radiis decuflatis. '
d. The paflage of the rays, or cleavage. Der durt_hgang
der ftrahlen, Dirc&ion des rayons
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- e. The afped of the rays furfoce. Das anfechen der firah-
. lichen flichen. Afpedt des faces rayonnées.

D. Tke foliated fraclure. Der bidttriche bruch. Feuilletée.

¥ Lamellofa. h
a. The fize of the folid. TDie grofle der blitter. Gran-

~ deur des feuillets, Magnitudo lamellarum.
0 b The degree of perfeiion of the foliated fradiure. Die
\ volkommenheit, Perfedtion de Ja caffure feunilletée.
Perfedtic.

& Hfgﬁfj Pﬂ:ﬁ'&, arfpmuhr ﬁb&n&ﬂh Haéchll vol-
kommen oder {piegelflichig bliterich. Tres
parfaitement feuilletée, Perfe@illime lamellofa.

B Perfel? foiiaied. Volkommen blittrich. Par-
faitement femilletée. Perfecle lamellofa.

o dmperfeid foliated. Unvolikomen blatirich. Tm-
parfaiteraent feuilletée. lmperfedte lamellofa.

3. Slaty. Schiefrig. Schifteufe. Shiftofa.

5. Concealed foliated. Verfteckt blitrrich. Feuille-
tée cachée, Confufe lamelicla.

¢ The diredlion of the folia. Richtung, Forme des feu-
illets. Dizedtio.

@. Plane filiated. Geradblittrich. Dreits. Re&a.

B. Curwed foliated, FKrummblittrich. Courbes,

Curva. L

i. Spherical. Spherifch. Spherique. Sphae-
rica.

il Undulating, Wellenférmig. Ondulé, Un-
dulatim.

iii. Floriform. Blumig-blittrich. Palmé, Flo-
riformiter.

iV, Indeterminate. Unbeftimmt. Indeterminé,
Indeterminatze.

d. The pofition of the folia. Die lage der blitter. Pofi-
tion des feuillets.  Situs,
& Common foliated. Gemeinblittrich.
8. Scaly foliated. Schuppigblettrich.
. The afpedt of ihe furface of the folis. Das anfchen der
blattrichen fliche.
e Swcoth. Glatt.
B Streaked.  Gefltreift.
S The paffage of the folia, or cleavage. Der durchgans
der blztter. Clivage ou direction des feuilets,
Meatus lamellarum
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There are three {prings, a fulphurecus,
and two chalybeate.

The fulphureous fpring, or, as it isMoflat well.
called, Moffat well, is about a mile and a
half from the village of Moffat. It oozes
out of a rock of compa& grey wacke,
which contains inter{fperfed iron pyrites.
At a little diftance there is 2 bog, which
along with the.pyriteé in the grey wacke
probably aftord the fulphureous impreg-
nation to the {pring. The water has a
{trong fulphureous fmell, refembling that
of the {fulphureous waters of Harrowgate,
but not quite fo ftrong. It has a flight Qualitics.
faline tafte, and {parkles when firft taken
from the {pring, particularly when poured
out of one glafs into another. The fides
“of the well are covered with a yellowilh
grey cruft of fulphur, and when the wa-
ter has been allowed to ftand fome days
without pumping, it becomes covered
with a yellowifh white film of fulphur.
According to the analyfis of the late Dr

E
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A, In the diretion of the lamelle. Richtung. Diverfite des
formes des lames. Direétio.
a. Straight lamellar, Geradlchaaliz. Planes. Rectz.
a. Duite firaight, Ganz gerad. Entierement planes.
Perfedte refie, or
B. Fortificationswife bent. Tortificationfartig gebo-
gen {chaalig. En zigzag. Inflar munimen-
torum,
b. Curved lamellar. Krummfchaalig. Courbes. Curvae.
& Indeterminate curved lamellar. Gemein krumm-
fchalig. Indeterminées. Vulgariter.
. R:miform curwed lamellar, Ni_erfijnnig gebngm
fchaalig. En rognons. Reniformiter.
w. Concentrical curved lamellar. Concentrifch fchaalig.
Concentriques. Concentrice, !
1. Spberical.  Sphzrifh. Spheriques. ':S]J'hae-
Tico CONCENLrice,
2. Conical. Cenifch, Coniques. Conico. con-
centri
B. In the thiclrefi. In der ftirke. Epaiffeur des lames.
Craflitics.
a. Fery thick lamellar. Schr dick{chaalig. Tres e-
paifles. Cralfae,
b Thick lamellar. Dickfhaalie. Epaifles. Craffinsculae.
e Thin lamellar. Dunnfchaalig. Minces. Tenues
d. Fery thin lamellar. Schr dinn fchaalig. Tresmin-
ces.  Tenuiflimae.
5 Columpar d.r_'lﬁ}uﬂ concrediong, Sting]ich nbgcfanﬂurm ftucke.
Colonnaires.  Ecapilormes, wobich are diffinguifbed
A, According to the direclion. Nach der richtung. Contourne-
ment des colonnes.  Diredtio, inta
a. Straight columnar. Geradftinglich, Droites. Redlae.
b. Curwed lamellar., Krummftinglich. Courbés. Curva,
B. With regard to thicknegfs. Stirke. Epaiffeur des colonnes,
Craflities, into
a. Fery thick columnar. Sehr dick. Tres epaiffes et
grandes, Columnares,
b. Thick columnar. Dicklinglich, Epaiffes, Craffae.
¢. Thin columnar, or prifmatic. Dinnftdnglich. Minces,
Tenues.
d. Fery thin columnar or prifmatic. Schr dunnftinglich,
Tres minces. . Tenuiflimae. j
C. With refpedd to fbape.  Geflalt, info
@, Perfe@ columnar, Volkommen ftinglich, Parfites
Perlelte,
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b. Imperfe? columnar. Unvollkemmen ftinglich, Ims
parfaites. Imperfedte.
. Cunciform columrar. Keilfdrmig ftinglich. Cunei-
formes. Cuneatim.
D. According to the pofition. Lage, info
a. Paralled, Gleichlaufend.
b. Diverging. Auleinanderlaufend.
¢« Promifeuous, Untereinanderlaufend.
4. In feveral minerals, two of thefe varieties, or differcnt fizes of the
fame wariety of diflind} comcretions, occur dogether, cither
A, The ome r'n:.!'u'&f:'ng the other, or
B. The one traverfing the other. -
VI The furface of the difliné? concretions. Abfonderungsfliche, Sur=
face des pieces feparees.  Superficies partium fegregatarum,
I. Smoeoth. Glatt. Lifes. Laevis.
2. Rough. Rauh. Rude ouapre. Afpera.
3. Streaked. Geflreift. Strife. Striata,
4 4. Uneven. Uneben. Raboteufe. Inacqualis
VX, The lufire of the diftiné? concretions, Ablonderunglglanz, is determins
ed in the fames manner as the external {uflre.

1V. GENERAL AsrecT. Allgemeines anfehen.
X. The tranfparency. Durchfichtigkeic. Tranfparence. Pelluciditas.
The degrees are
1. Tranfpareat. Durchfichtiz. Diaphane. Diaphanum, eitber
A. Simply tranfparent, Gemein durchiichtig. Diaphane fims
ple. Vulgare.
B. Duplicating tranfparent. Verdoppelnd durchfichtig. Dia-
phane double. Duplicans,
2. Semitranfparent. Halbdurchfichtig. Semidiaphane. - Semis
dizaphanum.
3. Tranflucent. Durchfcheinend. Tranfparent. Tranfparens?
% Tranflucent at the edges. Aun denkanten durchicheinend. Tt
parent aux bords. Marginibus tranfparens
5. Opague. Undurchfichtiz. Opaque. Opacum.
XI1. The fireak. Der ftrich. Raclure. Rafura. #he colowr of wbhich is
either _
1. Simifar. Gleich. Concolor. Ejufdem coloris, or
2. Different. Verfchieden. Dilcolor. Diverli coloris from the

mineral,

XII. Tée foiling or colouring. Abfarben. Tachure, Tinétura, &y
by tobich minerals :

1, Seil. Abfirben, either
A. Stromgly. Stark, or i
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s B. flightly. Etwas, or
2. Do aot foil. Nichtabfirben.

‘V. CHARACTERS FOR THE TOUCH.

XML Tke bardnefr. Die hiicte.  Dureté. Durities. The degrees are

X, Hard Hart. Dur. Durum.
A. Refifting the file. Wird von der feile gar nicht angegriffen.
Refiftant a la lime. Limae non cedens.
B. Yielding a little to the fil. "Wird wenig angegriffen. Ce-
dant un peu 2 la lime. Limae parum cedens.
C. Yielding to the fil. Wird von der feile ftark angegriffen.
Cedant a la lime. Limae cedens.
2. Semibard. Halbhart. Demidure. Semidurum.
3. Soft. Weich. Tendre, Molle.
4. Fery foft. Schr weich, Tres tendre, Molliffimum.

XIV. The tenacity. Feltigkeit. La ductilité. - Dudtilitas, The de-
- grees of which are '
1. Brittle. Sprode. Aigre. Fragile
2. Sellile or-mild. Milde. Traitable, Lene.
3+ Duélife. Gefchmeidig, Malleable, Duétile.

KV, The frangibility, Der zufammenhalt. La tenacité. Tenacitas.
X. Fery difficultly frangille. Schr {chwer gzerlpringbar, Tres
Tenace. "Tenaciflimum. J
2. Difficultly frangible. Schwer zer(pringbar. Tenace. Tenax.
3. Not particolarly difficultly frangilie, or ratber eafily franpille.

Nicht fonderlich fchwer zerlpringbar.  Peu tenace. Non
multum tenax.
4. Eafily frangible. Leicht zerfpringbar. Caflant facilement.
Parum tenax. '
5. Pery eafily frangible. Sehr leicht zerfpringbar. Caffant tres
facilement. Valde parum tenax.

HVL The flexibility. Die biegfamkeit. Flexibilité, Flexibilitas, ac-

cording to wwhich minerals are either
1. Flexible, Biegfam. Flexible. Flexibile, and this either
A, Elastic flexible. Elaftilch biegfam, Elaftique. Elaftice,
or
B. Common flexible. Gemein bieglam.  Ordinaire. Vulgari-
iter, or :
2. Inflexible. Unbicgfam. Inflexible, Inflexibile.

N VIL The aabefion to the tongue. Das anhiingen an der zunge. Lehap-
pement a la langue,  Adhaclio ad linguam, the degrees of which
are, : :

5 Strongly adbefive. Stark an der zunge hingend. Happe
beaucoup. Fortiter adhacret.







R 80

1Id.

PARTICULAR GENERIC EXTERNAL CHEARACTERS OF
FRIABLE MINERALS. DBesoNDERE GENERISCHE KENM=
ZEICHEN DER ZERREIELICHEN FOSSILIEN.

—_—
i e ]

I. The external pape. Auflcre geftalt. Figure exterienre. Figura ex«
terna.  This is
1. AMafive. Derb. Mallive. Compactum.
2. Difeminated, Eingefprengt. Difleminé. Infperfum.
3. Toinly coating. Als diinner iiberzug. En croute mince. Su-
perinductum,
4 Spumeus. Schaumartie. En ecume. Spumaeforme, and
§. Dendritic. Baumformig. Dendritique. Dendriticum.
1l The lufire. Glanz. Eclat. Nitor.
1. The intenfity. Stirke des glanzes. Intenfité de l'eclat. Gras
dus nitoris. '
A. Glimmering. Schimmernd, Tremblotant. Micans
B. Dull. Matt. Mat. Nitoris expers.
2. The fart. Art des glanzes. Natur de l'eclat.  Species nitoris.
A, Common glisouering. Gemein {chimmernd.  Ordinaire,
Vulgaris.
B. Metallic glimmering. Metallifchfchimmernd. Metallique,
Metallicis. :
L Tle afped of the particles. Anfehen der theilchen, Ll’alpedt des
parties.  Afpectus particularum,
1. Duffy. Staubige. DPulverulcntes. Pulveriformes.
2. Scaly.  Schuppige. Ecailleufes. Squamm {ee.
VWV, Tbe foiling or solouring. Abfirben. La tachure. Tiné&ura.
I. Stramgly. Stark. Beaucoup. Multum tingons.
2. Slightly. Wenig. Peu. Parum,
V. The friability. Zerreiblichkeit. Friabilité. Friabilitas.
1, Leofe. Lofe. Inccherant. Non conglutinata,
2. Gobering. Zufammengebacken. Coherant. Conglutinatze.
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PARTICULAR GENERIC EXTERNAL CHARACTERS Qr
FLUID MiH%RﬂLS. BEsONDERE CENERISCHE RENNZEICHER
BER FLUISSGEN FOSSILIEN,

|

L The lufire. Glanz. Eclat. Nitor.
1. Metallic. Metallifcher, ' Metallique. Metallicus.
2. Common, Gemeiner. Ordinaire, Vulgaris.
IL Tk tranfparency. - Durchfichtigkeit. Tranfparence. Pelluciditas,
1. Tranfparent. Durchfichtig. Diaphane. Diaphanum.
2. Troubled, or turbid. ‘Tribe. Troublé. Turbidum.
3. Opagwe. Undurchiichtig. Opacum.
WI. The fluidity. Flaigkeit. Fluidité, Fluiditas,
1. Fluid. Fliflig. Parfaite. Fluidum.
2. Fifid. Zahe. Vifqueufe, Lentum.

REMAINING GENERIC EXTERNAL CHARACTERS. Ues-
RIGE ALLGEMEINE GENERISCHE AUSSERE KENNZEICHEMN.

IV. The unéiuofity. Fettigkeit. Toucher ou gras, Fi:lguiiudﬂ. aF
this wwe bave the following degrees. i
I. Meagre. Mager. Maigre. Macrum,
2. Rather greafy.  Ein wenig fett.  Un peu gras. Parum pingue,
3. Greafy. Fett. Gras. Pingue,
4. Fery greafy. Sehrfett. Fort gras. Pinguiflimum.
V. The colduefs, Kilte. Froid. Frigus; ewith refpeé? to wwbich mine-
rals are
1. Cold. Kalt. Froid. Frigidum.
2. Pretly cold. Ziemlich kalt. Mediocrement froid. Frigidiuf~
cuiom,
3. Rather cold, Wenig kalt. Mediocrement froid. Parum fii-
gidum.
¥1. Tle weight. Schwere. La pefanteur fpecifique. Gravitas.
1, Swimming or fupernatant, Schwimmend. Surnageant. Natans,
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2. Light. Leichte. Leger. Leve.
3. Nt particularly beavy, or rather light. Nicht fonderlich fchwer,
Mediocrement pefant. Parum graves.
# Heavy, Schwer, Pefant. Graves
5. Uncommonly beavy. Aullerordentlich fchwer. ‘Tres pelant.
Eximie grave. '
VIL The fmell. Geruch. Odeur. Odor.
1. Spontanecufly emitted. Fir fich.
A. Bituminous. Bituminds. Bitumineufe. Bituminofus,
B. Faintly fulpburesus. Schwach fchwe:ﬂil:h- Ltgﬂrﬂmﬂﬂ:
fulphureufe. Sulphureus.
C. Faintly bitter. Schwach bitterlich. Legerement amer,
Subamarus.
. Prodvced by breatbing on it. Nach dem anhauchen. En y por-
tant la vapeur de l'expiration. Adflatu,
A, Clay-like fmell. Thonigen geruch. Argilleufe. Argil-

lofus.
3+ Excited by fridtion.. Durch reibung, Par la frottement. Fric-
tione. -

"A. Urinous. Urinds. Urineufe. Urinofus,
B. Sulpburcous. Schweflich., Sulphureufe. Sulphuratus.
C. Garlick-like, or arfenical. Knoblauchartig. Ail. Alli-
aceus.
D. Empyreumatic. Empyreumatifch, Empyreume. Empy-
reumaticus. :
VIII. Tbe tafle. Gelchmack. Saveur. Sapor. The waricties are
1. Sweetifp tafle. Suflulzig, Salée. Dulce falfus,
2. Sweetifb aflringent. Sulszufamenziehend. ﬁdﬁnngentc.
3. Styptic. Herbe. Acerbe. Stypticus
4. Saltly bitter. - Salzigbitter. Salée amere. Salfo-amarus.
5. Saltly gooling. Salzigkithlend. Salée fraiche. Frigido-falfus,
¢ 0. Alkaline, Laugenhaft. Alcaline. Lixiviofus, :
7. Urinous, Urindfe. Urineufe. Urinofus.

END.


































'PREFACE.

"THE Duke of Buccleugh, with his ufual
@atrmﬂc attention to the interefts of Dum-
*fnes-—ﬂnre; propofed fome years ago to
‘the landholders of the. county to have a
;Map_nf it made for their ufe’; and, with
the approbation of his Grace, Colonel,
now Brigadier-General Dirom of Mount
Annan, fuggefted that a Mineral furvey
dhould alfo be made of the county, in
order to connett a knnwleélga of 1ts foilils
and internal firu&ure with the land {ur-
vey which awas then carrying on by Mr.
.Wﬂha.m Crawford.

L “ The meeting unanimoufly approved
* of the propofal for the mineral furvey,
“ and voted their thanks to his Grace the
“ Duke of Buccleugh for having been

¢ pleafed to recommend it to their atten-

“ tion; and to Colonel Dirom for having
% brought forward a plan fo likely to be
% ufeful to the county.”

Upon that occafion I was applied to
by the General and by Colonel Wight
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PREFACE.

of Largnain, on the part of the county,
to undertake the mineral furvey; but,

being on the eve of my departure for

‘Germany, I was under the neceflity of

declining to enter upon fuch an nvefti-
gation. It being, however, the prin-
cipal obje@ of the gentlemen of the
county to obtain §nformation as to the
probability of finding coal in the exten-
five trac of country which lies between
the rivers Efk and Nith, they engaged
two coal wviewers from Northumberland,
Meflrs. Bufby, to make the furvey, to
whom, both the late Dr. Walker, my
predeceflor in the chair of natural’ hif-
tory, and myfelf, gave inftructions, which,
together with their report, are, I under-
{tand, in the pofieflion of the county.
Previous to my return from Germany,
General Dirom had prepared a Tablet,
containing fectious, and exhibiting a ge-
neral view of the Mineralogy of Dum-
fries-fhire, to be printed on the map of
the county, and which, in a {mall com-

pafs, contains much ufeful and intereft-
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ledge of the diftri@ where the trials are

~more preliminary knowledge or more ex~

INTRODUCTION.

. \ ! )
ing to trace them out; and in thefe re- |
{earches we muft follow a determinate

plan, founded on an accurate local know-

made ; otherwife in excavating galleries,-

ik ; .
driving levels, finking fhafts, and putting
down bore-holes, our operations will be

uncertain,
1

"Thefe operations muft be conducted .
with fkill, and their execution fhould be
fuperintended by well educated and in-
telligent mine-engineers. it foga J

It is an opinion too generally credited,
that the art of mining is eafy and fimple,
and that little education, and no very
great fhare of practical knowledge is ne-
ceflary for its fuccefsful profecution.
But this affertion is fnuuded on igno-
rance ; for of all the arts with w}uch man
is occupied, there is none which requires

tenfive experience. A mine enginecr mufk
be well inflrudted in {ubterranean geo-
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metry ;3 he muft be intimately acquaint.
ed ‘with mechanics, hydraulics, and hy-
droftatics, fo that he may be able to
judge corredtly of the machines which
ﬁm ‘employed in conveying the ores from
one part of a mine to the other, raifing
them to 'the furface, and ftamping and
:mfhing them, alfo with the elegant and
pbwerﬁll machines  ufed in draining
?miﬂes; he muft poffefs as much know-
ledge of architecture as will enable him
‘to fuperintend the conftruction of the
various kinds of building which are em-
ployed in fubterranean works, and in the
ere&on of the different day buildings,

' as engine, {melting, and wathing houfes,
and alfo that of canals, artificial refer-
- voirs for water, &c.; nor thould he be
_ ignorant of the art of carpentry, particu-
larly that fpecies of it which is employed

in conftru@ing fubterranean works. His
- knowledge of mineralogy muft be cor-
‘ret and extenfive, in order to enable

him to know and diftinguifh fimple mi-

nerals, and to judge with accuracy of the
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various mineral repofitories ; he muft be
acquainted with all the branches of che- §
miftry, but moft particularly with that
of metallurgy; and he muft not be in-
debted to leftures, books, drawings, and.
models alone for his knowledge ; he muft
have affifted for years in all the practices
I have juft mentioned. 'When this courfe
of education 1s finifhed, he thould be
able ccrnﬁ:ientiouﬂy to take charge of a -
great mine, or to eftablifh one in a coun-
try where there are few to aflift him with.

knowledge or experience.

I could mention very many inftances
of the great lofs to proprietors and ftates
by the want of {kill and experience in
mine-engineers, but I fhall at prefent
mention only one, and it is very ftriking.
In Spanith America, according to Anton
Zacharias Helms, the amalgamation of
the ore continues an entire month, and
in each operation there is a lofs of twenty-
five pounds of mercury in the quintaly
and a part of the filver remains in the

3
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ore. At Freyberg the operation 1s finifh-
in twenty-four hours, the lofs of mercury
does not exceed half an ounce, and a
{mall quantity of filver is obtained which
was not even indicated in the cupellation
of the effayer. . Daubiffon, a diftinguifh-
ed pupil of Werner, in his mafterly def-
cription of the mines of Freyberg, infers
very juftly from this fact that the pro-
|duce of the Spanith American mines
might be greatly increafed, nay nearly
doubled *, - |

~ * As it may be interefting to fome of my readers
to know the aftual produce of thefe famous mines, I
here fubjoin an extra& from the work of Daubiffon
‘already mentioned, containing an account of the re-

turns made to the Spanifh mint, in the year 179o.

' Cities,  Provinces.  In gold. In filver.

Livres. Livres,
a. St. Jago Chili 4,417,134 894,327
‘6. Potofi  Buenos-Ayres 1,833,728 24,367,668
¢. Lima = Peru 5,023,616 27,768,000
' ds Mexico Mexico 3,343,629 106,706,140

15,118,107 159,786,135

-4
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But independent of the employment
which the refearches I am: now engaged
in will afford to the miner, by the difs
covery of ufefulminerals; it swilly: T
truft, alfo prove a fource of informa-
tion to the mineralogift. . Few coun=
tries {o littde explored.as Scotland rhate
afforded a: greater wariety of minerals,
which ‘allows us to hope-that a more
complete and accurate inveftigation will
increafe the number of hitherto unde«
feribed  oryQognoftic  produdts. | 'The
geognoft ¥, will nbtaiq new facts, and

To this [um, amounting to one hund:l:s:i and feveéns
four million of livres, may be added the quantity of
gold and filver not delivered to the' mint, but which
is worked for churches, convents, and other ufts;
which is very confiderable. Thus we may reckon
that there is annually raifed from the mines of Spa-
nith America the value of two hundred million livres,

or fifty million rix-dollars, o

- * Geognofie not only makes us acquainted with
the materials and ftrufture of the cruft of the earth,
But alfo with the hiftory of the changes which it has

experienced, thus forming a moft interefting branch
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‘theplan I intend to follow in all my .5

‘public, is not fo complete 4s to fatisfy

the county; that limeftone may exift n
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future labours 111 this department of -:
mineralogy. It is different from any
hitherto propofed, but from its concor=
dance with the principles of the Wer-!
nerian geognofie I truft it will be found |
calculated to give a clear, diftin&®, and’

comprehenfive view of the external afpe&
and internal flru¢ture and materials of|

which a country is compofed.

The Defcriptiah of Dumfries—ﬂ]ire-
which I now prefume to lay before the

a well informed mineralogift; I truft,
however, that although ‘incomplete it
will be found accurate. The obferva-
tions which it contains, conﬁdered infan.
(ECDI]GII]IC&I point of view, fhew that
man}r extenfive tracts of the mdependﬂnf
coal formation exift in different parts ﬂf

many places where it has not been hi-
therto expected ; that from' the fhape of

. . ! i
the mountains in the upper part of the
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2. With a lead glance formation diffe-
rent from any de-fcﬂbed by Wem'erv on
any other geognoft. 3. With a for-
mation of pitchftone, refembling that of'
the uland of Arran, which b,e_l_qngs to
the newell ﬂﬂetz-trai] formation. 4. With
a coal formation which refembles in
many refpects the old red fanditone, but
which 1s moft diftinétly different as a
formation. 5. With the occurrence of
glance coal in the independent ceal for-

mation, and with a new fubfpecies called

columnar glance coal.

in the Notes and IHuftrations there 1s
a particular account of the occurrence of .

to be tranfition. T fuppole fyenitic greenflone has

been confounded with granite.

Since writing the above, I have examined a fuite
of fpecimens brought from Fu.ﬂ_ilet burn and the
neighbourheod of Sts Abb’s head by Dz. Hope, and
find my conjeture, refpe&ing the extent of the tran-
fition mcl';.s,. and the nature of the fuppofed granite
of Faflnet, confirmed.
















