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PREFACE.

e ———

IT is the object of these Lessons, to unlock, as it were,
a casket of useful knowledge; and to present to the
learner, a compendious view of the importance of Mi.
neralogy®. ‘The proprietor of landed estates, the artizan,
and marafacturer, may all render this acience subservient
to their respective advantages,

Tux aythor, fully aware of the difficulties the learner
hes to encounter in reading voluminous treatises on Mi-
ueralogy, has endeavoured, by easy description, and
concise explanation, to give him o knowledge of the sci-
ence, without fatiguing his mind, or diverting his atten
tion, by the enumeration of endless varietien.

Trx beginner will more readily attain a knowledge of
Minerals, by availing himself of the aid of Chemistry,
which will not only afford him additional amusement,
but greatly facilitate his inquirieaThe Acids dimolve
the metals, which may be precipitated under verious
forms, in small glam tubes, and watch-glasses, as de-
scribed in the following pages.

* < Our Naticasl strength and riches sre derived from our mines,™



vi PREFACE.

Taz aid of the blow-pipe isindispensable; it is scarce-
ly poesibie to find words sufficiently strong to con;ey an
idea of the importance and the use of this little instru-
ment; for, by blowing through it acroas the Sameof a can-
dle; such an intense degree of heat is instantly produced,
that small particles of Gold, Silver, Copper, &c. may be
fused with facility, when placed on charcoal, and held in
contact with the point of the flame. These experimentsare
particularly interesting, and are performed soimmediately
under the eye of the practitioner, that he cannot refrain
from observing the changes which take place on the ap-
plication of heat: the vapors and the eolor of the alag
(more particularly when borax is used) elucidate many
important facts. The whole of the materials necessary
for such examinationa scarcely occupy the space of a tea-
caddy. :






DESCHIPTION AND EXPLANATION

COLORED PLATE OF MINERALS.

8 Plating in Graing,....
B. Native Silver, in carls ...
C. Native Silver, arborescent,

and crystallized ..eooeeoners

10. Blepde, an Ors of Ziaoe,
in detached and aggregate
Crystals ....... SN R

11. Calamipe, coating 8 Crys-

tal of Cafc Spar weeeeeris
12. Emerald Fluor crystaliized
in cobes, with low &-sided
pyramide on each face ......
18. Barytes, tabular, edges and
corpers troncated..eeuiinie.
14. Six-sided Crystal of Calca-
reous Spar, with three-sid-
& BPEX vannmsrrrnesssnsnirnions

Hox

1, Native Copper, in branches,
with Crystals of Raby Cop-
£ -

2 Yellow Copper Ore, Blister-
ed Copper

3. Malachite, striped, exhibit-
ing its zoned appearance ..

4 Common Cobic Lead Ore 1
5. White, or Carbonate of Lead,
acicular and canalicnlated
[o5 12 TY E——
6. Green Lead Ore, crystailiz-
ed in sit-sided prisms ...
7. Cubic Iron Pyrites. .ocrseiirse
8. Brawn, or Liver Pyritea ...
9. Hamatitic Iron Ore, show-
ing a diverging fracture ..

15, C Crystal of Calc

.
16, Quartz in laxagonal Cry

17, Gamets, dodecahedron ...
18. Ribbon or stripad Jasper ...

19. Chalcedony, stalactitic and
illated

20. Obsidian, showing its con-
hoidal fracture

21. Red Porphyry, with Whits
Felspar imbedded .mumisn

22, Orbicular Grunite




FAMILIAR LESSONS

it

Mineralogn.

LESSON I.

TO explain what is meant by Fossirs or Mivznacs,
and to instruct the learner how to distinguish one sub-
stance from another, ia the subject of the following pages.

Miuerals may be defined to be bodiea destitute of life
and orgunization; they are dispersed in the earth, and
on its surface, and commonly deposited in what are termed
veins {see p. 38.), which, when worked, are calied mines,
whether at the greatest depth we have penetrated, or in
the alluvial soil. A distinct piece is commonly denomi-
naled a Specimen, and a number of various substances,
a Collection,

Mineralogy is the science which has for its object the
kuowledge of the properties of minerals, and enables us
to distinguish them from each other, and to arrange and de-
actibe them. ’

It is true, that thia science is not marked by those dis
tinguiahing laws, that are the leading features of the Siaster

B



2 MAWE'S LESBONS

sciences, yet a general knowledge of it may be attmined
with little difficulty; and although the learner may find
his path at 6rst rather clouded and obscure, yet, when
the mist ia once cleared away, a brilliaut display of useful
kaowledge wil} be opened to his senses. By begin-
ning under the following directions, considerable pro-
gress may be made in & few days, and afterwards he will
be enabled to instruct himsell

To imagine that any one unacquainted with mioerals
could define and say what they are at firat sight, wouid be
as unreasonable astoexpect, that an unlettered man should
acquire s knowledge of the contents and beauties of classi-
cal anthors by seeing the title-page of their worka,

Without further preface, 1 will endeavour te point out
the most easy method for the learner, who may possess
a few Minerals, to discover their properties, and determine
what they are, viz.

Suppoee any one to have a piece of Lead Ore, or shin-
ing Yellow Pyrites, and Rock Crystal ( Quartz ), or Cal-
carecus Spar. These substances are named as being the
most common, and what are geperaily met with :—fur-
ther, I will, for example, suppose him to ask the follow-
ing questions:

J-=HOW CAX I KNOW THAT THIB I LEAD ORE?
1L.—oB THIB PYRITES, WHICH RESEMBLIS GOLD !
1. —oRr THIa RocK cRYETALY
TV.—oR THIS CALCAREOUS gPARY

In reply to the first of these questions—Observe its
blue color, aud remark its grert weight, in both of which it
resembles common Lead; break a amall portion, and no-
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tice the fragments and their metallic Justre; it will be
soft and brittle if cul with the kunife*; or if a bit not
farger than a pepper-corn be placed on a piece of char-
coal, and Lhe flarne of a candle be directed upon it by the
blow-pipe, it will almost instantly discharge sulphureous
vapours, and in less than half & minute melt into ead,
leaving a white and yellow powder upon the charcoal.
The experiment being attended with thia result, furnishes
a decided answer,

GQuesT. I

HOW CAN I KXNOW THATY THIs I8 PYRITES?

Shining Yellow Pyritest may be very readily distin-
guished from any other substance it may resembile, by
the spplication of the knife or hammer. Endeavour to
cut the specimen; and if it is Gold, it will be soft, and
yield easily to the kaife, like lead: orif it be struck gent-
1y with the hammer, it will be indented, Gold being roal-

# The kaife is indispensable in the examination of Minerals—it
detocta the degree of bardness and brittieneas, the color of the pow-
der, &e.

+ How many, baving wet with this common substance, both abroad
and at homb, have treasnred it with the greatest secrocy, believing
that they bad discovered Gold. PBrazil, Rio de s Plata, Africa,
&c. can testify the mistakes many merchants and temvellers
have made by not being able to discriminata it from the pre-
cious metal. 'This subetance is often called Muondic, Braxil, and
Marcasite, ’

B2



4 MAWE’S LESSONS

leable; oeither of which properties are possessed by Py-
rites, which is, on the contrary, brittle and hard.

Also if a particle be placed on charcoal, and acted ap-
on by the flame ofthe blow-pipe, if it be Goid it will melt,
and retain its yellow color; while the Pyrites will gene-
rally decrepitate, acd burn with afaint blue flame, emit-
ting the odor of sulphar, and be reduced to 2 dark color-
ed bail of scoria, which will be attracted by the magnet;
these effects prove that the Pyrites is a combination
of Sulphur and Iron,

There is, however, anolher very interesting method of
detecting if, which forms ope of the many beautiful ex-
periments that may be made by employing the aid of
Chemistry. Put a few of the particles into a glass tube,
previously conteining a little nitric acid, aad hold it over
the flame of a lamp or candle until it boils; ifit be Gold, no
alteration will take place; butif it is Pyrites, considerable
agitation, effervescence, and change of color will be the
resuft; which shews that the substance has been dissole-
ed more or less by the acid. If this solution be thrown
into & glass of water, and a few drops of the test for
iron (prussizte of potass) be added, the liquid will as-
sume & besutifal blue color.—The Iron contained in the
Pyrites, being dissolvéd by the acid, and held in solution,
is as it were regenerated by the test, and precipitated in
the form of Prossian-blue; after which the waler again
becomes perfectly clear,

This elegant and easy demonstration eannot fail to give
pleasure to the learner, and shews that a knowledge of
Miuerals may be obtained without difficulty, and will
not fail to prepare aud encourage his mind for other ex-

periments
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QuesT, IIL.

HOW AM 1 T0 KXNOW THAT THIS 15§ ROCK CAYSTAL?

Apply the point of a koife; and if it makes no :mprcs»
siow, it may be suspected to be quartz.

Rock Cryatal, when purc, is perfectly transparent, bul
it is subject to specks and flaws; it occurs, generally, in
‘six-sided prisms, terminated by a short pyramid; when
not crystallized, it has the appearance of a piece of brok-
en gless, but it is not se heavy; its fracture is generally
shining and uneven, often curved: the fragments are ve-
ry sharp and irregular; heat has no effect on it, unless it
be reduced to fise powder, aud mixed with potass or so-
da, when it melts and forms glass, This aubstance and
Calcareous Spar are the most common in mining districts,
and are frequently confounded with each other.

Quest. IV.

HOW AM I TO DIECOVER THAT THIS 15 CALCAREOUS 8PARY

What is called Spar is one of the most common pro-
ductions in the mining counties of England, particularly
Derbyshire, and is generally understood to be a britile
shining substance, that wall burn to Lime; but Spar is
not a very definite term, as Crysta] (Quariz} is called
Spar in Corawall. We have also other varicties, as Ad.
amantine-Spar, Felapar, &ec.

To know if the substance is Calrareous Spar (Carbo-
uate of Lime), apply the pointof a knife, and if the body
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in brittle and ensily scted upon, and a white powder is
produced, it may be presumed to be Lime.

It also may be discovered by placing a few fragments
oit & hot fire aliovel, whenthey will become opaque, and
burn to Lime; which may be known by itsstyptic taste,
or by its falling io powder with a hissiag noise, when a
particle is dropped into a gless of water.

Calcareous Spar exhibits a smooth, glass-like, shining
surface; when broken, the fragments are of a rhom-
bic form ; it effervescea with acids, even with strong vin-
egar, if dropped upom it when reduced to powder: if
transparent, it has the property, ina high degree, of pre-
sentiog two imeges of an object seen through it—whence
it has been called doublerefracting spar. This effect may
be best seen by placiog a pin uoderoeath it, when the
two images will sppear more or less distant from each
other, an the piece of Spar is thick ot thin. This singu-
lar and pleasing effect has nol yet been fully necounted
for.

In the following Lessons I shull adopt that arrange-
ment which I consider to be best calculated to afford the
learner the greatest facility in acquiring a general idea of
Minerals; and I shall endeavour to describe, in the easi-
est and most concise manner, the distinetive characters of
the subjects which will be presented for examination.
The arrangement very nearly coincides with that of the
# New Descriptive Catalogue,”
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"LESSON 1L

GOLD.

HOW IT MAY BEZ NNOWN, AND WEHERE IT I8 USUALLY
¥OUND.

GOLLD is geuerally obtained from the alluvial eoil, in
small lumps or particles, called grains or Gold-dust,
seidom s0 large as & pea. In Brazil alone, above twenty
tons weight are anouslly procured, which forms a large
portion of the circulating medium of Europe.  The prin-
cipal mining district is called Misgs Geraes.—The reader
will learn with surprise that the whole country docanot
contain one subterraneous excavation! What is there
lermed a mine, is the bed of ariver or bottom of a ravine,
ar some pecalinr place of greater or less extent, where
the soil is composed of alluvial matter, consisting of round-
ed pebbles, gravel, &c. and sometimes containing Precious
Stories, besides Gold, of whick it is the great receptacie.
"This argues, that the particlea of Gold have been dis-
seminated in the mountains, and, on the decomposition
of the rocka, have been washed down by heavy torrenta of
ruit to their present situation. 1t is common to see Pyrites
dispersed in Limestone, apd 1 have some specimens where
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the Gold, in grains, so distributed in Jasper and Granite;
but they are very rare.

The Gold is fournd by raking away the alluvial soii from
the rock, and submittiug it to s process of washing, by
which it is freed from the earthy matter and other sub-
stances®,.

Particles of Gold aresometimes so extremely delicate,
that they will float on water; another varicty is so small,
that it cannot be separated from the accompanying hea-
vy ferruginous matter without mercury, which, on being
strongly triturated, takes up the Gold, end amalgamates
with it.

In Africat Gold-dust is an artivle of commerce, and
considerable quantilies are exposed for aale. It is often
aduMerated with such Pyrites that is the nearest to it in
color, and not unfrequently with bress filings, which the
merchants appear not to know how to detect: from
the* want of this sort of knowledge, many have suffered
great lomn.  Some of the better informed negroes make &
trade of * trying Gold," and are called *Tryerm.” Mer-
chants and captsins pay them particalar attention znd re-
spect when they fre employed on this business, as, from
their slight knowledge they save their employers from im-
position; on these days Lhe poor negro is admitted. to the
captain's table. - . .

* See Frontispiece.
+ The negroes often bring from the interior their scanty earn.
ings in the holiow of a quill to sell to the factors,
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HOW T0 DETECT GOLD DUMT THAT HAS BEEN
* ADULTRRATED.

Place a little of the Gold-dust in a glass tube or earth-
enware saucer, and pour Nitric acid upon it; then hold
the glass or saucer over a flame, or upon a few embers,
until red fumes {nitric vapors) arise: if it be pure gold,
the liquid will not become discolored; but if pyrites or
brase filings, &c. which resemble Gold, should have been
mixed with if, the acid will become turbid, green, and
black, discharging bubbles of air. After the ebullition
has ceased, the residue should be washed with water, and
acid again poured upon it, when the same effect may be
observed, but in a less degree ; and if the experiment be re-
peated-till all effervescence ceases, it will finally leave the
Goid-dust pure*. This easy method of purifying Gold
shonld not be unknows to gentlemen who travel,

PLATINA

1S found also in grains, accompanying Gold ; it is heavier
than granalar gold; ia of a white color, and resembles

* The reason of this is, that Nitric reid dissolves Fron, Brass,
&c. but has po effect upon Gold, which can only be dissolved by
Nitro-muriatic Acid.—-8ee ** Tnatructions for Management of the
Blowgipe, Chemical Tests, &c.”

B3
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silver; lience it is called Platina, the diminubive of
Plata meaniog Silver in the Spanish language: it is on-
ly met with in some pecaliar Gold-washings in Mexico,

and in one or two ip Brazil. Its great weight will dis-

tinguish it from silver and all other metals.

SILVER.

AS Silver has been met with in variows parts of Cornwall
and Devenshire, the learner will naturzfly desire to know

HOW Y0 PROCEED TO DIACRIMINATE ORES OF
AILVER.

Native or Virgin Sifver, as it is sometimes called, oc-
curs in delicate curled fibres, of a silk white color, and
filling little cavitiea {nests) in guartz; these flbres are
‘tough and flexible, often surrounded by a black, earthy,
soot-like substance, It aleo occuramassive and branched
in strong ramifications, or leaf-like; also pepetrating Spar
- and other substances, in long serrated, wire-like branches,
detached or connected, and frequently fnterwoven, like
net-work. 'These silvers have often a Ane rich metallic
lustre, resembling Tin, but are subject to become tar-
nished and black by exposure to the atmosphere.

Silver in thia state, Native Stlver, cannot be mistaken
after having been once examined ; It vields to the knife,

—
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beiag little harder than lead; it is malieable, and may
be indented by the smallest blow of the hammer; it melty
into & beautiful white globule,

By dueattention to these remarks Native Silver may be
alwaya discovered,

Ruby Silver, %o called from its red color, is the most
beautiful of the ores of this metal. It occurs disseminat-
ed, in & variety of forms, and very frequently in translu-
cent six-sided cryntals

Tie Muriate of Silver resembles horn, sud hence
it is called Horn Silver; it is so soft, that it may gene-
rally be indented by the oail: itis extremely easy of fu-
sion, meltiog even in the flame of & candle. Itis a ve-
ry Tich ore, yielding above 70 per cent. although it has
not the least appearance of a metallicsubstance.

Many of the Ores of Silver, are frequently combined
with other metals; the following easy experiment will
alwaya detect its presence.

If it be a rich ore it will be soft to the knife or bammer,
and melt under the blow-pipe with little difficuity ; and,
by repeated fusion with borax, a bead of Silver may be
produced ; the combinations will be driven off by beat,
or be mixed with the borax, forming a slag.

Or a few small particles of the Ore may be put into a
glass tube, and a little nitric acid dropped upon them;
then hold it over ths flame uptil they are dissolyed; af-
ter which dilute it with water, and stir it about with a
bright copper wire; if any Silver be present, it will co-
ver the wire with a dull muddy substance, which is me-
tallic Silver: orif a drop of muriatic acid or a little com-
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mon ealt be added to the solution, the Silver will be pre-
cipitated in a thick and dull white cloud®.

If the vre contain a large portion of Copper, whmh is
frequently the case, it will shew itself in melting, by co-
loring the borax green, also by superficially coating the
Silver, but it will Ginally burn away with a green flame
if the heat be continued. It may also be precipitated
from the soluticn, by immersing in it & rod of iron, which
will become coated with a il of metallic copper.

If the ore contaiu Lead, it will be more easily driven
off by heat, coloring the charcoal a whilish yellow. Other
combinations, which are very frequent, as Sulphur, Ar-
senie, Antimony, and Bismuth, are easily evaporated.
The two former may be detected by their amell;
Antimony, by burning with a thick white smoke; and
Bismuth, by leaving a yellow-white oxide.

These experiments on the precious metals may be pers
formed with ease and elegance, by merely possessing a
few chemical tesls:

- Bilver ia very generally distributed, i is found in va-
rious parts of Cornwall and Devonshire, and in the Hartz;
But the mines of Mexice and Pern produce ten times as
much as the whole world beside.

# F.ead abso is pracipitated by the muriatic salty, but the two me.
tals tnay be emsily distinguished: the precipitate cccasioned by
the presence of Silver guickly turns black by exposure to light, and
is perfectly insoluble in water ; that resulting from lead is not af-
facted by light, in soluble in about 25 times its bulk of boiling wa-
ter, and also in nitric acid,
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MERCURY.,
ROW IT MAY BE KNOWN IN ITé NATUAAL STATE.

QUICKSILVER, once seen, cannot be mistaken, it be .
ing the only metal which is found naturally in a fluid
state; it exists in this state in semi-indurated Clay, in
sandetone, and other earthy productions; it also often
occurs in. small or jarge globules, commonly attended
with a red substance. The ores, from which the
greatest quantity of Mercury is obtained, are called
Cinnabar, which, when rich, are extremely heavy,
compared with Iron. They are of a light or hrown
red . color; some varicties are dull, others bright and
shining. They may slways be known, if rich, by their
great weight, or from the knife leaving a deep-red streak
upon them; or by exposing a particle to the flame of the
blow-pipe, when the Mercury will exbale in white fumes,
which may be condensed vpon a plate of Gold, as a sove-
reign, or a piece of bright Copper, as a halfpenny, held
over the vapor; the plate will assume a ailvery appearance,
which will become brighter the more il is rubbed: the
mercury casnot easily be removed, except by burning it
off—Quicksilver ia alwaya Buid ip our atmoephere, but
may be rendered solid by producing artificial cold. .

The ores of Mercury are oot generally distribated, but
where they are found, they occur in considerable quanti-
tv, as at Idria, Almaden, and Denx Ponts.
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COPPER
HO'W TO DISCRIMINATE ORES OF COPPER.

COPPER Ores are found in abundance and in grest vs-
riety; but as it is not my intentlon in this little work to
endeavour o cnumerate all their appearances, I shall
merely describe the substance generally, aud explain the
easiest method of detecting it, previously obeerving, that
Capper 15 not uncommon in its native state; in which
form it is found mamive, compressed in leaves, foliaied,
branch-like, &c.; pieces of this description are often met,
with in veins, particularly in Cornwall. This species
8o much resembles the Copper of commerce in color and
texture, that it needs no other description.

The ores of this metal will be found to be more or leas
hard to the kaife as they are poor or rich, the best being
the softest. Thereia another method of determinivg the
purity of the ore, by placing a small particle of it upon a
piece of charcoal with 2 litfle borax, and directing the
flame from the blow-pipe npon it; the ore will scon
melt, and ifit be rich in metal, it will be reduced to a
bead of pure Copper, coloring the borax green, or red-
brown, or both,

Chemistry also affords 2 very easy method of detect.
ing the presence of Copper; it is aa followa:

Reduce a smal? particle to powder; put it into & glass
tube or watch-glass, with a few drops of diluted nitric
acid; if no action takes place, apply a little heat, by

Ty
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holdinig it over the Bame of a lamp; the ore will then
soon be dissolved by the acid, aud if a few drops of wa-
ter be added, and the point of a knife, or aey piece of
ciesa Iros be immersed in the solution, it will become
costed with a 8lm of copper, shounld any be present; or
if the solution is thrown into & glass of water, the addi-
tion of a few drops of liquid emmonia will comnubicate
to.it a beantifal biue calor®.
" Even water passing through = vewn of this metal, often
becomes so strongly impreguated with it, that reservolrs
are formed to receive it, into which iron of amy descrip-
tion is thrown; after a few days it becomes coated with
a strong covering of Copper, which is scraped off, and
the Iron again plunged into the water: this is repeated
so long a5 any Copper remains; and frequentiy by this
method several tons are obtaioed. The metal thus pro-
daced is very pure, and ased for the finest purposes.
Ores of Copper have commonly a yellow appearance;
the poorer Ores much resembling Iron Pyrites; these
contain a large portion of Sulphur and lros, but are soft-
er to the touch of the koife than Iron Pyrites. The richer
Ores are of a Goid yellow color; some are beautifully iri-
descent, and ave therefore catled Peacock Copper. These

® A similar sffect will be prodoced apon an Ore of Nickel ; but
it may be easily distingmished by adding a littla sulpharic or nitric
ucid {0 the aolntien, alightly in excess, when the immersion of s bar
of Zino will precipitats any Copper which may be present, but ne
effect will be produced on Nickel. Bhould a dirty mufl-colored pre-
cipitate take place, it may be foand to arise from & mixture of Ar-
sepic and Iron, with which common specimens of Nickel abound.
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varietice have a deeper aod more Same-like tint than
oommon Pyrites.

Some ores of this metzl have a shining metallic grey
lustre, not anlike Iron; and cthers are earthy black and
even soot-like; also ruby colored and brick-red.

The Carbonates of Copper are perhape the most beautiful
in the ciam of metals; their colors are green or azure-
blue of various shades. Malachite is @ mansive variety of
the former colour, and is most elegantly marked with un-
dulating zones. In fact, wheoever the Iearner meets with
= mineral of a blue or green colour he may suspect the
presence of Copper, which may always be detected by
the preceding methods.

The Phosphates of Copper ave of a dark green color,
with black apots: they may be known by their easy fu-
sion, which takes place as soon as the flame ia applied,
and leaves a browa slag. Muriate of Copper commu-
nicites fiput a beautiful blue color to the flame, and af-
terwards an emerald green.

Ores of Copper, if combined with arsenical acid, or
arsenic, may be known by their being easily fused, and
giving copious vapors, which smell of garlic.

The before-named substances are amongst those which
most generally occur in this country.
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- IRCN.

THE goodaess of Providence is wonderfully displayed in
the distribution of thia most useful metal,

Ores of Iron present themselves in great abundance,
and exhibit a variety of appearances; they may general.
ly be detected by their action on the magnet, which,
however, is not observable in some varieties until they
have been heated by theflame of the blow-pipe, and the
sulphur driven off. An easy method of detecting [ron
hias been alveady described, (p. 4).

The most commen Ore in England, from which [ron
is made, is Clay Iron Stone, which may be considered a
deposit, and often contzins vegetable impressions. It i
almoat alwnya found near coal, so necessary for melting
it. Itis one of the most difficult Ores to reduce; and
more art and labor are requisite to conduct a small iron
furnace, than to melt all the gold produced in Brazil. 1
particalariy recommend {o the student to learn how a
piece of Iron Ore is worked, so as to convert it into the
nseful form of a Knife, as s subject well worth his attention.
So common as this useful metal is, yet how few konow the
process it undergoes before it can be applied to our wauts!

Pyrites, the most abundant of all minerals, is of a yel.
low color, frequently beautifully crystallized in bril-
liant groups or detached cubes, &u.; it also occurs mas-
sive, [t is & combination of Sulphur and Iron, which
has before been stated. This Ore of Iren is often diwse-
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minated in fize particles, in Spar, Limesione, and Coal;
scarcely any mine is worked where it is not found.
Other properties of Pyrites are described (p. 8, 4)

Clay, Sandatone, and Jaspers, frequently contain a con~
siderable portion of this metal, which gives to them their
red or yellow color. In eome stsges, the Iron is more
subject to decomposition than in others, and of course the
substance containing it becomes more deeply tinged with
brown or yellow. Many indurated, clay-like stones ap-
pear ochreous on the surface; but, on being broken, they
exhibit two or three stages of decomposilion, lhe centre
remaining perfect and hard, not having been affected
by either water or air, whilst the action of both wpon the
exterior has given it so different an appearance,

‘The Hematites are of a red, black, or brown color, kid«
ney-shaped, and of a Bbrous or radiasted structure ; they
are extremely heavy, and have often a polished mets]lic
appearance; they are sometimes epcrusted with a red,
dusty matter which soils the fingers, The term was

first applied to those varieties which were blood-red, and -

afterwards to those of similar structure.

Thereare other varietiesof lron which are granular and
compact, as Loadstoneand shining Specular Iron Ores; and
some have the appearance of aggregated particles of Iron
or steel. ‘The beautiful Ore from Elba presents itself in
large crystallized groups, of the brightest iridescent co-
tors, and of the greatest splendor.

The Carbonate of Ironhas generally a glistening pearly
appearance, very unlike a metal; its usual color is some

—— e .



ON MINERALOGY, 19

shade of brown, Its weight would be sufficient to make
the learner suspect that it was not what it appeared to
be, and the application of either of the abeve-mentioned
tests would decide that it was Iron.

Sandy Iron Ores are in great abundance, and occar in
alluvial soil, more particularly in rivers and streams
bounded by Granite mountains; they always accompaay
Gold Dust in great quantity, and are probably from the

BAIE S0Urce.

MANGANESE

IS a sabstance of a dark color, and esrthy appearaace,
frequently attendant on [ron Ores aud ochreous substan-
ces. It commonly occurs near the surfice, and is used
in gisss manufactories, and in hleaching.

HOW TO DETECT MANGAN ESE.

Manganese in its general appearance ia earthy, browa,
or black, eoils {the fingers when touched, and frequently
contains delicate fibres of a bright iron-like lustre. An-
other variety is striated and acicular, of a metallic appear-
ance and heavy; it is soft to the knife, and may easily
be distinguished from any other mineral. It also occurs
with earthy substances, tinging them a besotiful rase or
pink color.
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The following experiments will always discaver the
presence of Manganese. i

- Put a small portion, reduced to powder, into a glass, to
which add alittle muniatic acid, and hold it over the flame
of & lammp. If Manganese be present, it will cccasion a
disengagernent of gas (Chilorive), which may be known
by its suffocating odor, and by its discharging the color
from printed }inen, previously moistened, held over the
fumes. . -

‘With the blow-pipe Manganese presents some curious
and pleasing phenomena. A very small particle, after
being exposed to a red heat, placed on charceal, with ten
times its bulk of borax, and fused by the interior flame,
forma a globule of a violet color; suffer it to cool, and
gently remelt it, and the color will be found to have va-
nished. - It may be reproduced by again melting it with
the exterior yellow flame, or by adding a bit of nitre,
which will he best seen by drawing it, while in a state
of fusion, into fibres with a pair of forceps. It cannot be
reduced to & metallic state by the blow-pipe,

Maunganese gives the color to Amethysts, and other beau-
tiful geos, Calcarcous spar and quartz derive their pink
tinge from it. The dendritical appearances on various
substances, and the beautiful moes-like representations
in Mocha stones, owe their origin to it. Mengeuese is
common in Devooshire, and worth aboat 71 per ton.
It is ofthe first importance in making glass. A prepara-
tion: of this substance is called mineral Chameleon, from
its properties of changing color during solution,
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TITANIUM

OCCURS under a variety of forms, but generally in slen-
der cryetals of a brown or red brown color. A par-
ticular variety, which exhibits » beantiful capillary ap-
pearance when imbedded in Rock Crystal, is as delicate
as hair, hence it is sometimes called Venus's Hair; it also
presents itself in a regular form, as thick asu quill; an-
other variety is found imbedded and wedge-shaped.

Menachanite is a variety of Titanium; it is found in.
graine of m black color, interspersed with sand, and re-
semmbles gunpowder. There are other varteties that oc-
cur in larger and smaller grains, which are generally
affected by the magnet, but less sensibly than the pre-
ceding.

LEAD.
HOW TO0 DETECT ORES OF LEAD.

THE orea of this metal are both various and somerouas;
they may readily be detected by the blow-pipe, as has
been already described (p. 8): from the emse with
which they are acted upon by this instrument, I particu-
lurly recommend the learncr to make frequent experi-
ments upon them.
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They occuria large or small veins in almoat every rock
formation, but principaily in Limestone; they generally
contzin a portion of silver, particularly the ores of Devon-
shire and Comwall. The most abundant iz the blue
variety, from which the lead of commerce is chiefly pro-
duced.

Other ores of Lead are white, green, yellow, red,
&¢. which may generally be discovered by their weight:
they all earily yield to the blow pipe, and meltinlosmall
globules of lead, If a particle of any of them bereduced
to powder, and put into a glass tube, with a few drops
of diluted nitrous acid, it will be dissolved with brisk,
effervescence; and if a piece of zinc be immersed io the
wolution, the lead will be precipitated open it in 2 metallic
state.

The white ores of Lead become orange and red at
different degrees of heat; and some varieties decrepitate
(or start from the charcoal) on the audden spplication of
the flame: this may be prevented by reducing it to pow-
der with a little borax, and applying the heat very gra-
dually.

ZINC.
ROW TO DETECT ORER OF ZEINC.

ORES of Zine form two distinct substances, ex Blende
or Black Jask, and Calamine; both of which present se-
veral varieties, though they form the same metal.
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Blende is commonly black, brown or yellow, of differ-
ent shades; it is massive, and often appears in closters
(confusedly crystallized) upon the surface of other mine-
raly; it may be easily cut by the koife, andby scratching it,
a lighter colored powder is produced: some of the yel-
low varieties, when rubbed even with a pen, yield phoe-
phorescent eparks. These Ores resemble Tin, but they
are neither a0 heavy nor so hard, and, by comparison,
may bereadily distinguished. Under the strong fame of
the blow-pipe, Blende evaporates, and goes off in white
fiakes.

Common Calamine greatly resembies some of the carthy
minerals; it is frequently celluler, not uolike boae; its su-
perior weight will, however, Tead to a suspicion of its me-
tallic natare. From argillaceons stones it may be distin-
guished by its want of their peculiar odor when breathed
on, and by not becoming tenacious when moistened: it
also strongly effervesces with acids. From the Carbon-
ates of Barytes and Lime it may be known by placing on
the back of the hand a particle which has been recently
expoged to the blow-pipe; on moistening it, the heat
which is evolved uunder these circumstauces by the above-
named earths, will not be experienced.

Before the blow-pipe it is infusible, buot Joses zbout
one-third of its weight; and if the heat be continued, it
eacapes in white particles. In nitric acid, moderately di-
luted and warmed, it dissolves with considerzble rapidity
and effervescence; and if a small quantity of the solution
be poured into a glass tabe, the sddition-of a little emmo-
nia will cause a white precipitate, which will be re-dis-
solved on adding an excess of ammonia. -A slip of pa-
per immersed in the solotion, and then held within a few
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inches of glowing coals, will kindle spootaneously soon
after it is dry. On slowly evaporating the solution, the
crystals which form will detonate when projected on ig-
nited charcoal: these characters sufficiently distinguish
it from other minerals, i

The presence of Ziuc in any ore may also be known
by mixing a small portion of it with a few graios of
Copper filings, and a little charcoal; on cautiousty apply-.
ing the flame of the blow-pipe, s0 45 not to volatilize the
Zinc, the Copper will be converted into Brass. Should
an ore of Blende be used in this experiment, it will be
necessary to subject it previously to a moderate heat, to
drive off the sulphur. :

Calamine occurs in masses, brown, yellow, and green;
also crystallized, in divergent tranaparent crystals, form-
ing clegant groupe. 1 is generally porous and cellular,
but sometimes compact; and this species, when struck,
vields a melallic sound. Some varieties become electric
on being warmed, and are hard enough to give sparks
with steel. Itiain great sbundance in Derbyshire, and
other limestone countries; it is used toconvert copper in-
to brasa.

Ores of Zinc are of recent discovery in this country,
that metal being formerly imported from China.

A new metal, called Cadmium, has lately been disco-
vered in the Derbyshire Calamine,

A very prelty experiment is performed with a amall
particle of Zine, which, though generally kaown, I will
detsil for the purpose of shewing the great affinity it has
to lead.



ON MINERALOQGY. 25

Example. Lead ia acted upon by vinegar, and forms
acetate or sugar of lead, which, when dissolved in water,
leaves a white precipitate. 1f a piece of Zinc be sus-
pended by a thread, and immersed in the Auid, it will
be covared almost instantly with the fluest flakes of lead,
regenerated in its metailic state, which may be seen ap-
proaching it in all directions.

This beautiful, amusing, and fustructive experiment,
cannot be sufficiently admired; it is a lesson upon attrac-
tion and affinity, which cannot fail to please those wilig
have not heretofore seen it performed,
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LESSON IIL

TIN.

ITH GENERAL APPEARANCE, AND METHOD OF
DETECTING IT.

TIN may be detected by placing a portion of the Ore
in muriatic acid, and adding a few drops of muriste of
gold, which wil} produce a purple precipitate: it is es-
sential that both the solutions should be fresh prepared.
The muriate of gold may be readily formed, by putting
a little gold-leaf into a glass tube, with a small quantity
of muriatic acid, and adding nitric acid, by a few drops
at a time, until the solution is effected; it will be facili-
tated by exposing the tube to a moderate heat, over a
spirit lamp.

The general use of Tin naturally presents itself to the
notice of the learner: it ia oot so moch distributed as
many other minerals, but its ores exist in abundance
wherever it hes hitherto been found, It is one of the hea-
viest ores and the lightest of metals. It presents but
few varieties, which may generally be known by their
great weight ; it is sometimes of a resinous color, but com-
monly approaching black ; its crystals occur in groups,
prescoting planes, often intersecting each other, which
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mostly have a high lustre. Itis hard, and difficultly
scratched by the koife. It forms veins, some of which
are delicate, and not thicker thap the blade of a knife.
It in also met with in aliovial s0il in amall, heary, noduler
pieces, called SBtream Tin; and some have divergent strise,
snd a ligneons appearance, hence called Wood Tin.

The ores of this metal are not easily reduced: after
being exposed to.a red heat, they shonld be pulverized, and
mixed with soda and charcoal, and then exposed to the
blow-pipe on a cley sipport, when minute globules of
Tic will appear. Care must be taken not to continue
the heat, or the tin will be reduced to a white powder.
The same ore, melted with giass, will produce an opaque
emnmel,

Ores of Tin resemble ores of Iron in some canes, an well
asores of Blende ; but zre harder, and much heavier; and
cannot be mistaken, after observing the preceding de-
scription.

Tin amociates with Blende and Fluor, and sometimes
with Copper, but not with Lead or Calcareons Spear:
it i considered a8 one of the oldest metals, being discover-
ed ooly in the Primitive rocks, Granite and Clay Slate.
1t has not been found in any part of this kingdom except
Cornwail and Devonshire.

LY

o2
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BISMUTH. -

THE use of this metal is rather confined; with Tin, it
fortas a soft solder, which is used by glaziers; it is also a
conntituent of Pewter.

Bismwth in & metal that is not malleable: it is found in
a native state, but more generally combined with Sul-
phur. ) ' . )

It has a peculiarly agreeable metallic appearance, of
various colors, generally resembling the hue of 2 Pigeon's
Neck, changeable as the light strikes it; which peculiar-
ity may serve to distinguish it from granular Lead Ore.
It is s0ft, 20d melts, the moment it receives the fame, in-
to a white globule; which, if the heat be continued, vo-
Intilizes, leaving a white deposit on the Charcoal.

Bismuth frequently accompanies Ores of Silver, Lead,
Coball, and Nickel; and, as its varicties are very few, the
learner will be enabled to determine them, after having
discermed their peculiarities, by compering them with
other metallic substances.

TELLURIUM.

"TELLURIUM isa whitish colored shining mineral, dis-
seminated saperficially, in small ead delicate leaves and
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fibires, of & polished steel color, often appearing map-like:
from this character it is named Graphic Ore.

It is sometimes yellowish, and there js & variety that
spproachea to black; the latter is rich in Gold, and
occurs in larger folia; they both yield to the knife: a
bead of Gold may be obtained from the richest variety
by meltiog it with borax. The Graphic variety caongy
be mistaken, and the others tmay be easily discriminated.

Telloriom ia of rare occurrence; it commonly coutains
Selenum, which may be detected by exposing a particle
to the flame of the blow-pipe, when it will emit fumes
baving the-odor of horse-radish. 1t is found in Transyl-
vani. .

ANTIMONY,
HOW THE ORES OF ANTIMONY MAY DE KNOWN.

ANTIMONY ismuch used in making Printers' types, in
Medicine, and other purposes. [t may be dmtmgulsh-
ed from Galena by being much lighter.

Tt does not form so many varieties as several of the pre-
ceding. It frequently occurs in long thin crystals, like
needles, diverging from a centre, and of beautiful irides-
cent colors. It has geperally a shining Lright appear-
ance, resembling Lead Cre; but it more commonly oc-.
cars of a dull, metallic grey color, compact, or composed
of acicular fibres. The mamive variety ia sometimes co-
vered with a yellowish ochte, arising from the decompo-
sition of the metal, which is not the case with Ores of
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Lesd. Antimoay is soft to the knife, sad very brittle.:
The fame of the blow-pipe will immediately detect it, as
it meits the imstant it is exposed to heat, and then ap-
pesrs as & dark-colored slag or scoria, swelling and bumn-
img entirely away in while fumes.

MOLYBDENA.

MOLYBDENA is a Mineral not very abundant, though
it pccurs in mapy situations; it is generally in smali foli-
ated patches, of a lead color. [t greatly resembles Te)-
lurium, but its leaves are more flexible, and it crystal-
- lizes in siz-sided tabular plates; it does not melt under
the fiame of the blow-pipe, It also much resembles plom-
bago, (commor black lead}, but may be distinguished by
its markiog porcelain or earthenware with & greenish
streak.

It is commonly disseminated in quartz. It is consi.
dered to be one of the oldest metals, and always occursin
the primitive rocks.

Its use is very confined. By being distilled with Nitric
Acid & brownish powder is obtained, which is called
Malybdic Acid.
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COBALT.

NOW SRYS OF CODALT MAY BE KNOWN, AND - ¢
THEIR URE.

THE wmetal called Cebalt gives the beautiful blve color
to China and earthenware, and is much used in enamel
painting.

The Oret of Cobalt, like many of the preceding, con-
sist of several varieties, some of which are rich, and yield
a great quantity of coloring matter, which is highly va-
luable; others again are too poor to pay the expense of
working, The Ores are generally combined or accom-
panied with a large portion of arsenic. They haven
whitish grey color, and metallic lustre, sometimes tar-
nished, and approachiog to black; they are very heavy,
and much harder to the knife than Jead ore, which they
in some degeee resemble.

On examination, some of these ovea will be found to have
more or leas of a peach-blossom red color; and others are
dark and earthy, and sometimes of various colors, (owing
to the intermixture of other metals), as black, blue, and
green; the latter varieties oftes occur in Sandstoue. The
begt Cobalt is produced from the Swedish ores.

A very smali particle, placed uunder the flame of the
blow-pipe, generally emits fumes of asemic; after which,
if it be reduced to powder, and a little borax melted
with it, a deep colored blue glass will be produced. Co.
balt, melted with Silex, is calied smaits,
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The Ores of this metal occur in Mica Slate, and fre-
gnently in detached splendent crystals, of u white metallic
lustre; generally in cubes or octahedrons, veriously mo-
dified. Many amusiog experiments may be made with
Cobalt, which Parkes's excellent Chemical Catechisn
explains, .

Cobalt has also 1stely been found in Clay Slate in Corn-
wall, and in the alluvial soil in Cheshire, sccompanied by
Copper, Manganese, and Lead.

NICKEL.

NICKEL is & metal Jess kuown than any of the preced-
ing; but, if the learner has carefolly examined the char-
acters of the metals which have been already described,
he will be in no denger of confounding it with any of
them. It contains above half its weight of Arsenic, and
is often called Kupfernickel, (Copper Nickel). It is
found eombined with Meteoric [ron, and often eccompa-
nied by Copper.

Nickel is massive and compact, not =0 dark a.s_Copper,
though approaching it. It ia bard, not easily scratch:
ed by the knife, and ia very heavy; any farther de-
scription would avail little, aa the characters before de-
acribed are sufficient to distinguish it from any other
substance. [t produces a fine apple green eoler in nitric
acid. Tt melis vather difficultly, emitting arsenical fumes
that smell like garlic, From this description the learner
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cennot confound it with the metals that it is often associ-
ated with,

Copper, alloyed with Nickel, forms 2 cotnpound metal,
resembling Gold, which is called Petit Or.

ARSENIC.
HOW TO DETECT IT.

THIS powerful metallic poison may easily be known by
itsrapid volatilization, and by the odor of garlic which
it emits when heated, or even when atruck with & ham-
mer,

" It presents great diversity in appearance—when it oc-
curs in a naiive state it has a tin-white color, with metal-
lic lustre. The Suiphuret of Arsenic, called Realgar, is
scarlet or orange red; it is extremely friable, and melts
in the Aame ofa candle: ancther variety ( Orpiment) has
a Jively yellow color.

The oxide of Arsenic may be considered to be an effto-
rescence, or formed by sublimation; it hias generally a
white or grey eppearance. This is the substance usnal-
ly known by the nawme of arsenic ; and when we consider
its violent effects upou animal life, we cannot but recog-
nise the goodness of the Creator in rendering it so scarce
& mineral,

cs
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TUNGSTEN.
HOW IT MAY BE KENOWN.

TUNGSTEN, ¢ Tungstate of Lime), is a heavy, opaque,
white colored mineral, sometimen yellowish brown; it of-
ten occurs in fragments, is very compact, and may be
known by its great weight: it differs from massive Car-
bonste of Lead, by being barder, and uvot effervescing
with acid.

Wolfram is a common mineral in Cornwel, though hi-
therte of very limited use.. R is of & dark color, ap.
proaching black; hard and brittle; and hes 2 foliated
fractuve. It yields a red brown streak to the kanife, and is
extremely heavy. It differs from Ores of Tin and Ironin
these particalars, and is one of those minerals of which
words cannot convey a perfectidea to the learner. It is
rarely met with, except in the countries which produce
Tin; it is s Tungstate of Iron, consisting ofTungshc Acid,
lron, and Manganese,

These two substanees are often united in the same spe-
cimen; they are by no means: of common occurrenee.
For more particulars the reader is referred to the New

- Descriptive Catalogue, or some Elementary Work,
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URANITE.

URANITE cannot be mistaken for any other substance,
if its characters ave -carefully examined. It i8-of & beau-
tifal grase green. color, rarply yellow. greem; aud genersi-
. Iy appears in tender, delicate, leaf like, quadrangular crys.
tals, which, uaiting together in clusters, often present a
‘surface half an inch or an inch across. It sometimes oc-
curs in an ochrecus state, both green and yellow; ano-
ther variety, called Pitch Ore, is black, and often accom-
panied by the ochre; it is extremely heavy, and of rare
eccurrence.

Uranite has been plentifully found in Cornwall laiely;
it forms very beautiful wpecimens, which are of consider-
able value.

TANTALUM—COLUMBIUM,

THE two following varietiea are of late discovery.

Tantalife gencratty occomnimbedded in granite; it is of
a black color, sometimes streaked, and greatly resembies
‘Wolfram and Ores of [ron, but its streak is brown or grey;
and itis not magnetic; It consists of Tantalum, [ron, and
Manganese.

Yitro-tamtalite~ Yttro-columbite, is found. imbedded. jn
angular fragments, but more generally forming concre-
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tiona of & black color; it is mearly allied to the preceding;
" it consists of the new earth Yttria, Oxide of Tantalum,
and Oxide of Tron.

Thiese substances are extremely rare, and their uses hi-
therto so very limited, that T'did not, at the commence-
ment of this work, mean to have given them, nor the foi-
lowing, a place iu it.

CERIUM.

A NEW metal, which is also of late discovery.

Cerite in of & red brown color, dull appesrance, snd
moderately beavy ; it melts partially under the blow-pipe,
and forms a dark scoria, which is attracted by the mag-
net; it consists of Oxide of Cerivm 50, Iron, and Silex.

Orthite, Fluate of Cerium, and other varieties of Ce-
rium, are but little known.

CHROMIUM.

GHROMIC arcid occurs combined with Lead and Lron;
h ence Chmmale of Lead and Chromate of Iron,
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CADMIUM.

A NEW metal, resembling Tin, lately discavered in an
ore of Zinc, from the Hartz.

The late Doctor Clarke, of Cambridge, bas alac found
the same metal id a peculiar variety of Calamine, from
Derbyshire.

WODANUM

IS alse a new discovery, with which we are but litile ac-
quainted.

SELENUM

1S a late discovery, end said to be oblained from the Cop-
per Pyvites, found at Fahlun in Sweden.

Selenum is suspected to exist in other minerals, but its
rapid volatilization renders it dificult to be obeerved. Its
presence may be known, by thie fumes having the odor
of horse-radish,
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OBSERVATIONS ON THE VEINS AND
METALS:

AFTER having enumerated the metals in the preced-
ing Leswons, and endeavoured to explain, in & concise
- manuer, how they may be known, a question very na-
turally arises, viz,

HOW ARE THRY FORMED?

By the term vein is meant a fissure, separating the
rock or strata, and filled with metallic Ores, Crystal-
lizations, &c. differing from the rock to which the vein is
situated. In what manner the minerals have been de-
posited in these receptacles, is yet considered doubtful,
there being numerons objections to the theories hitherto
advanced. However, it may not be improper to state
the following. observations relative to some Minerals,
which appear to be formed by aqueous deposit, and others
that exhibit characters of having -been produced by sub-
limation ; having fimt premised: a deseription of the veins
in which they are found, and of which there are many
varieties. .
. Some Gssures appenr to kaye been of great extent, tak-
ing a divection nearly-east.and west; these are consider--
ed the richest mines, and are worked with the greateat
profit; they are also suppoved to be the oldest. Others
again, called cross veins, run nearly in a north and south
direction, and are of less importance than the former, yet
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some good mines are also worked in them. Whether
these remts have been formed by desiceation, or by na-
tural convalsiens {perbape by both), philcesphers are yet
in the dark.

Veins differ in their magnitade and poeition; some va-
ry from sixty to » hapdred feet wide in certain parts; and
sre mot more thas ten or twenty in others; these are com-
monly filled with whal is called vein stoff, mixed with
the metal; others are only a few -inches wide. In the
primitive rocks, the veins containing metal are common-
ly associated with Quartz, Pyrites, and sometimes Fluor,
rarely Calcareous Spar; in the Secondary and Floetz
formations, the metaHic veins are interrupted by Calea-
reous Spar, Barytes, Fluor, Blende, and Pyrites. The
Lead Ores in the primitive rocks cootain a much larger
proportion of Silver than the Lead Ores in the metallifer-
ous Limestone of the Floetz formation. :

The veins before stated, coasidered as. fissures or rents,
are not perpendicular, but incliwe . more oF less, and are
" often open from the snyface of the earth to the depth of
twenty or thirty fathoms. However, these.are not the
only repositories for metals; there are other deposits re-
verie to the preceding, which are called flat or pipe veins ;
where the solid rock formm the roof and bottom of the
mine: these are irregular in their direction and magni-
tude, and appear like a series of amall caverns, conneet:
ed with each other. The.top, bottom, and. boundaries
are lined, (and sometimes filled), with Spar, Lesd Ore,
and its sttendants, Floor and Barytes: some of these veins
bave produced a vast quantity of both Lesd and Copper.

Derbyshire presenta great variety; the high moun-
tains and deep ravines exhibit the strata, the stratifica-
tion, and the veins, in & most instructive manger, parti-
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cularly in the acighbonrhood of Matlock. It is worthy
of notice that Lead Ore is met with ia nests {filling cavi-
ties) in solid Limestone: itis even found penetrating the
catrochite and fossil shelis!

It should be considered that Lead is below the Coa
the Coal formation is generally composed of various sorts
of Grit, which Jie nbove the metailiferons Limestone, and
is allowed to be a later formation.

Iron eeems fo beso univernally distributed, that thereia
scarcely an earthy substance into which il does not enter,
and is the priucipal cause of their decomposition.

Pyrites (Sulphur and Tron) is the most abundant sub-
stance in the mineral kingdom. I do not remember to
have seen a mine withoul its presence, from the oldest
to the newest formation, particularly in Coal; it is also
often disseminated in rocks.

There can he no doubt that the ores of some metals
are continually forming, as Calamine and Manganese;
the former is often found cementing fragmeots, and
coating recently fractured Calcareous Spar, and the
latter may be observed deposited in newly made water

Carbonate of Lead, accompenjed by Galena, has
been found forming Stalactite, which shows that they
were beld in solution. It is well known, that several
metallic ores, with their amociates, line the roofs and
sides of caverns; which are evidently deposited by infil-
tration.

May it not be supposed, that the formation of Metals
han been greatly influenced by the simultaneouns action of
gravity, aitraction, and the electric finid £

That Metallic substances have existed in vaporous ex-
halation is equally certaiti®, from the quantities which
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have been wet with formed by sublimation. The great
operations of Natore in her vast laboratory are much be-
yond the limiled comypreliension of man; however, by
stating the circumstances which bave occurred witbin
our own observation, it may be preparing the way for
- the learner to make more attentive researches, which may
lead to important discoveries.

The Rocks in which these Metallic repositories are
situated, whether of Granite, (the ptimitive order), or
the more recent formation, (Mountain Limestone), do
not, on analysis, conteic o particle of the metal which
they inclose! Metals are frequently imbedded in Rock
Crystal, Calcarecus Spar, Barytes, &c.; it is not easy to
imugioe that Silver, Antimony, or Titenium, &c. in tender
and delicate capillary fibres could force their way through
substences so much harder then themselves: therefore,
may it oot be supposed, that these metallic Alamenis were
first formed, aod afterwards enveloped? Minerals obey
the universal and most powerful laws of nature—Attrac-
tion and Affinity; therefore, it may be fair to suppose the
possibility of their having existed together, and after-
wards, simultaneously influenced, separated, and become
crystallized, each after ita own peculiar laws, '

* As Ores of Arsenic, Antimony, Zine, Mereury, &c.
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REMARKS,

HAVING given this brief description of the Metals, it
may not be improper to ray something relative to the si-
tastion they respectively occupy in the Earth, before
they are extracted from it, and afterwards subjected to
those necemary operations, in order to become useful.

Gorp often occurs in a foliated form, in Trapsylvania
and Siberia, in veins fillled with other substances, also
Jaminated, imbedded, crystallized, and disseminated:
rounded lumpa of it, as well as minute particles, called
Gold dust, have been found in the alluvial soil, all over
the world, more particularly in South America and Afri-
ca. Htmust be remarked that the soil, nearest to the rock,
(immediately npon it), is richest in the precious metal.

Native Gold varies greatly in its purity; sometimes it
is found containing one-fourth part of Silver or Copper,
or both, and never quite pure. It is always, when gra-
nulsr, attended by ferruginous matter, particularly San-
dy Iron Ore.

Throughout the Gold district of Brazil, 1 did not see
one vein of Gold; and slthough that precious metal may
sometimes appear ia short ramifications in quartz, yet I
never saw or hewrd of any thing like what is understood
by & vein, of any regular contiousnce, filled with Gold®.

* The author lately posseased & specimen of Gold mbove 80 0z- in
- weight; and haw the finest Crystala of that sabatance hitherto seem.
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The most productive mine was in the alluvial soil, under
a smell bed of Micaceous Iron Ore, where a thin stratum
of Gold, in delicate folin, was intermixed with it.

Piating, though more rare, ia found in the same man-
ner as Gold, by washing the Scil.

Silver—Native Silver, and other Silver Ores, occur
with Quartz, Calcareous Spar, &c. filling fissures {veina)
in the stratum, also accompanying other metals, and not
unfrequently combined with them, Silveris often rich in
Gold, and Gold frequently contains Silver. Inthe North

-of England, and more particularly in Devonshire and
Cornwall, the Lead Ore contains a considerable propor-
tion of Silver, which is extracted from it: some varie-
tics have produced above & hundred ounces.of Silver
in the ton of Lead. The Lead Ore is accompanied
with Fluor Sper, filling and forming what are termed
veins, in which are made excavstions to gneat depths,
and the produce bronght to the surface by means of me-
chanical power, as steam-engines, &,

The principal mines of Silver are.in Mexico and
Peru, where above forty millions of dollars have been an-
nuaily coined: the author possesses a apecimen above 10lba
weight.

Ores of Silver are of late discovery in Comwall, as ara
Ores of Cobalt; both these valuable: metsls have been
thrown away until latterly; when, Mineralogy having
become more attended to, minerals have beer better un-
derstood : at present one mine is producing asnually up-
wards of £10,000, in Silver.

Tiu, Copper, Lead, &c. are extracted from veins of
isrger or smaller magnitude. Fhese Ores are frequently
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very difficult to obtain; in many cases they requirea
great dea) of skill, and extremely hazardous labor. Af-
ter they are brought from their subterraneous abode, they
are dressed, that is, broken in small pieces, and separated,
by the tedious process of washing, from the earthy sub-
stances which adhered to them, and ultimately submitted
to the farnace, before they can be presented in a useful
state. QOres of Tin are found only in Cornwall and De-
vonshire, a& before atated.

It will appear singulaz, thatalthough Coruwall bas been
known as 2 mining county above two thousand years, yet
no notice was taken of the Ores of Copper that were met
with in working for Tin, uatil the beginning of the last
century.

How confined formerly must have been the koow-
ledge of minerals amongst the owners of mines! Thou-
sands of tons of this veluable material remained unnotic-
ed, or served only to mend the roads.  Siuce that epoch,
perhaps not less than £100,000,000 sterling have been
produced from the Copper Ores of Cornwall!! and at a
rude estimate, Cornwall prodoces at present above a mil-
lior annually in Copper.

So little were the Ores of Lead koown (except the
coremon blue fead ore) in cur time, that both white and
green ores of that substance have heen for years lying neg-
lected in heaps both in Derbyshire and Wales, which
have since been turned to a very profitable account; nay,
of late years, a rcad repaired with White Lead Ore and
Calamine, bas been taken up and soielted !

Copper QOres occcur most nbundant in Gravite and
Clay Slay, particularly io Cornwall, where they are as-
sociated with Quartz; but the great mine of rich Cop-
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per, at Ecton, in Derbyshire, issituated in Limestone, and
is attended with Lead Ore, Blende, Calcareous Spar, and
Fluor,

Veins of Tix occur only in the older or primitive rocks,
as Clay Slate and Gravite {consequently it is considered
one of the cldeat metals), as has been before stated. In
some places it is mixed with, and forms a part of the allu-
vial deposit, from which great quantities have been
washed. In the lsland of Banca a stratum of Tin ore lies
below the slluviel soi] in the valleys, which is worked at
an easy rate, and is productive of great profit. This me-
tal may have existed in & masive bed, or ha.ve been
formed by deposit from the aliuvium.

The most instructive collections for beginners are eom-
posed of those minerals which are in general use, and
commonly met with. Tt is necessary to observe that the
metsls preseat great variety, which must be seen and ex-
amined before their characters can be so perfectly known
s to enable the learner to discriminate them from each
other.

The student, after having perused these pages, will be
induced to reflect on the importance of Miueralogy.
Many kingdoms owe their wealth and greatness to their
miperal productions, and inoumerable individuals have
been enriched by the produce of mines. The washiog
the afluvia) soil, whether for Gold or Tin, is immate-
rinl, Ifitis advantageous. The Cozl we possess, is Lhe foun-
dation of our national strengih, as well as of our riches,
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sad worth to England more than all the gold mines of
Peru, which it haw rendered subservient to our manafac-
tories.

Independent of every other consideration, it cannot fail
to be gratifying to the mind, slthough not interested in
the pursuit of minerals, to be able to recognize the Rocks
apd Metals, as Granite from Limestone, or Lead Ore
from Copper.

Even this information would, in many instances, have
proved of importance, es Limestone has often been trans-
porled to various places sbroad, where it han since been
discovered on the spot. Siag has been bought for Cop-
per, and Tin for Silver, by early visitors to South
America®.

It is unaccountable that the component parts of moun-
tains, the great features of the globe which we inhabit,
should have hitherto been generally unnoticed and disre-
garded, even by those who are deeply interested in the
productions of Mines.

* It is & well-ivown fact, that, so cager were many needy spece-
lators to buy gold-dust, they abwolotely purchased the filings of
brase kettles at £3 per oa. which they had sold the day before-at
two shillings per pound. ’
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- LESSON 1V,

ON THE ROUNDED PEBBLES USUALLY MET WITH ON THE
SEA-COANT, GRAVEL, Ko,

HAVING i the preceding pages described the different
varieties of Metals, a8 they are found in the earth, and
their application to the various uses of man; I purpose to
devole this Lesson to an examination of the aubstances
that are the subject of our constant observation, that form
the so0il upon which we tread, and the gravel upun our
roads, These substances ere generally silicious, and
connizt of rounded pieces of quariz, jasper, chalcedony,
&c. which will be described in order,

How many have gathered small pieces of transparent
Crystal, belicving them te be Bixmonds?

As it is well known that Biamonds eut glass, many
imagine thet a Crystal ¢ Pebbls}, gathered from these
sources, hard enoagh to serateh it, and to shine when po-
Yished, must cither be o Diamond, or something related
toit! This is not to be wondered af, when it is consid-
ered how few have seen roogh Diamonds, or have ever
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given it a thought, that there is a difference between
seratehing and cutiing glass. !

To prevent, therefore, the learner from being decelved
by these appearances, I shall endeavour 5o to describe the
properties of the Diamond, that he cannot be in danger of
confounding any other substance with it,

ON DIAMONDS,

THE Dismond, properly applied, acts so extraordi-
narily in cutting glass, that, however thick ihe pfate, it
frequently separates in the operation, as if cut asunder;
whereas other spbstances merely scratch it, and do not
produce any other effect. Rock Crystal, compared with
Dianond, is not so heavy by about one.third. Large
Diamonds are extremely rare, therefore those generally
offered for sale, in the rough state, from Brazil or [ndia, are
seldom the size of a small hazel-nut, but commonly con-
siderably less; they have almost always a sore of shining
metallic lustre, and a crystalline form, exhibiting planes
wad angles different from these of any other substance.
The begiouer, without confining himselfto these marks
of distinction, may procure a finefile, and rub thesubatance
with alittle pressore: ifit be a pebble, the file wil) with dif-
ficulty leave an impression—ifthe substance be small, place
it betwixt two penny pieces and strongly press them with
the thutnb and finger ; when, if itisnot & Diameond, it will
break, and be reduced to powder; or it may be tried on

b




ON MINERALOGY. 49

a lapidary’s wheel, and the crystal &c. will be inftantly
warn, bot no effect will be produced on the Diamond,

White Topaz, Minas Nova, White Sapphires, and
Chrysoberylg, resemble Diamonds more than Crystal; but
the Dismond cuts them with great ease, and they may be
broken by pressure betwixt two penny pieces.

Dizmonds may easily be known from stones which are
cut aad polished 8o as to resemble Lthem: The light wilt
pass through the Cryatal, paste, &c.; whereas, in the
Diamoud, the rays are refracted to the surface, which
gives it the pre-eminent rauk it holds in eociety, and is
the cause of its transcendent brilliancy, which fascinates
the eye of the most distant beholder.

Afler due attention to, these remarkas, transparent sub-
stances will not be mistaken for Diarmonds.

‘Weshall now proeeed to describe the substances which
form the alluvial soil: they are genernlly hard and aili.
cious, a8 Quartz or Crystal, already noticed. ‘I'hey al)
give fire when struck against steel, do not yield to the
knife, and, when broken, have geunerally a shining, curved,
or unieven fracture; the fragments are splintery and eharp

edged. .

JASPERS

ARE very numerous, end consist of great mriefy; some

are much interlinked with Agate, although their general

formation is different. Jaspers are of many colors, as
» .
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brown, red, yellow, green, &c.; they often form a part
of Agate in red stripes and angular lines, blotches, spots,
dendrilic and moss-like appearances; and present also
curious resemiblances of Lusus Natwra, soma of which are
highly valued,

Jasper is of a fine texture; its exterior appearance is
smooth, and often strongly colored with red, yellow, &e.
it is very tough and difficult to break, and contains a
large portion of iron, particularly the red variety.

CHALCEDONY

OFTEN occurs rounded amongst the pebbles of the sea-
shore: it is of a very close texture; fracture, not shining ;
color, generelly palemilk blue; tranelucent; isoften mark-
ed by straight opeque white lines paraliel io each other,
and frequently resembles white caruelian.

AGATE -

IS & substunce so generally known, as to need but little
deacription: it is perticularly beautiful when cut and
polished. Agate commonly consiste of Chalcedony,
Quarlz, and Jasper, in anguler and concentric lines; the
Crystals of Quertz, which frequently exist in the exterior,
tend to shew that it has been formed by the infiitmation
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of silicious particles, at different periods, into pre-existing
cavities: it owes its color toiron or manganese. The ex-
terior of Agmte is rough and spheroidal, often indented,
apd generaily of & dirty green color,

A mere sight of these subeiznces will s impress the
n_:lind of the learner, that he will not require mere informa-
tion than may be obtained by comparison.

Many collectors have a small lapidery’s apparatus for
cutting end polishing Pebbles, which will perform all the
operations; it is also extremely useful for polishing shells,
&, and so portable that it may be set on e parlour table,
end used with great facility.

Rounded pieces of Granite, Green Sione, and Porphyry,
occur less frequently in Gravel, though they are not un=
common, therefore it may not be improper to notice them
in this place. .

GRANITE

IS composed of three distinct aabstamces, viz. Mica,
Quertz, and Felspar, which the learner will casily dis-
criminate, after having once had the substances pointed
out and explained. (Bee Granite).

D2
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GREEN STONE

IS composed of Hornblende and Felapar: it is generally
hard, and of a dull green color, often spotted. Horn-
blende is both light and dark green, and often gives the
same tinge to Felspar, but is not so hard. It frequently
occurs in a state of decomposition, and forming clay.

PORPHYRY

IS a substance that equsls Jasper in hardness, and ia
generally of » brown or red brown color, speckied with
whitish spots; these spots are very seldom round, almost
always angular. Porphyry is often met with in a de-
composing state; it is then much softer, and finally be-
comes Clay.

Limestone, Slate, Sandrione, and semni- indurated Argil-
laceous substances, rarely occur in Gravel, or amongst the
Pebblen of a surf-beaten coast; because they are not suf-
ficiently hard to resist the action of attrition, and ere sgon
broken down, forming sand and dust,

- A litde thought on these substances, after examining

and looking at them with attention, will convince the

learper that he is making some progress, end he will feel
“ pleesed ai being able to proceed with greater facility.
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LESSON V.

GEOLOGY.

DEMREIPTION OF THE VARIOUS EAATHS THAT FORM THE
- BURFAOE OF THE GLOBE.

EARTHS are commonly upnderstood to be oomposed of
substances neither metallic nor inflammable, though ma-
oy of this class contain various proportions of the former,
particularly Iron, and some are combined with the
Intter*. .

The beginner must inforra himself of the names of
those substances generally called Earths; they are but
few, and those most commonly met with are only five,
viz. Silicious, Calcareous, Argillaceous, Magnerion, and
Barytic; to which is added the Strontian. Noge of them
have hitherto been met with in a state of purity, being

* Recedt experiments have tended to shew that the Earths are
compounds, and that some are congidered to have metallic bases.
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alwaya emocisted with one or more substances, either che-
mically combined or mechanically compounded.

These 1 purpose to treat of in the following pages,
and endeavour to explain their general characters, and
the peculiarities which may distinguish them from each
other in the common state of their ordipary appear-
ances.

‘There are foor other Earths which are very little
koown, viz. Zirconia, Giucine, Yttria, and Thorina; but
these seldom occur, and the begiouer, who is desirous to
know more of them, may consult an elementary work®.

The surface of the globe, mountains, valleys, the bot-
tom of the deep, and the whole united mans of the Ter-
restrial Orb, are comprised in the universal term xarTn,
and are believed to be chiclly composed of the fourt first
named, blended or combimed in all the degrees and forms
i which the Infinite Power, who created it, hes thought
fit to present it to our view.

As silicicus subsiances are supposed 0 be in gresier
porportion than any of the others, 1 will endesvour to
shew how ihoy may gemerally be known,

Silicious Earth or Silex{ occurs in grest abusdance
in GRANITE, which is tormposed of Quanys, Fereraz,

* Brayive, Strontion, Zireonia, Glxeina, Yiiria, and Thorins,
are of wery Yimited waet the firet ks not oncommon in this conntry,
the pext may be said o be seldom met with, and the four others ate
of rare oceurrence. Zirconin exists in the Zircon ; Glucine in the
Exnerald, Beryl, and Euclase § Yittria, in the Gadolonite ; and The-
rina, in Cerium.

+ Silicious, Calcareous, Argilluceons, and Magnesion.

* Bilex, Lait,wuFlint. The word Silex haa given way to that of
Quartz, which will in fature ba nsed indiscnminately ic this treatiss.
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and Mios. These substances are sometimes distinetly
criystallized, but generally confusedly aggregated; they
are allowed to have been the fimt chemical deposits,
when ¢atth cbeyed-the Acmsgary Frar, and separated
from chaos—

<t Thy voice ratiring Chnos heard, |

“ And trembled at the potent Word,”

GRANITE.

GRANITE forms the highest mountaine, some of which
are the most rugged and peaked that have hithierto been
explored, and is the general constituent of Alpine coun-
triea: there are frequently imuiense tracts of ¥arious for-
wations betwixt its lofty rocks, and valleys of great extent,
or ravines more or less confined ®, (See plate A).

Of this almost universal formation, Graxite, the
substance called Crystal or Quartz, forms a principal
part, and may be distinguizhed from its amociates, Fel-
spar and Mica, by observing the characters of each.
Boihe vitieties of @ramits dre very semll grained, con-
sequently the Component parts are moie difficult fo be

* Imagine a valley of any extent, betwilt twe lofty points of
Granite, to have bean pubject to repeated inflek and iondations,
which have bronght together, 88 imto & resecvoir, both ahimai and
vegetable remains, and the decomposed particles of Hs confines :
such & tract would copstitute what in termed the filling np o flat
{ Floets ) formation.
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distinguished than in others; therefore, I recommend to
the beginoer, first to examine specimens of the large-
grained, in which the three mubstances mey be more
distinctly seen, and to notice with attention each con-
stituent part separately. .

QUARTZ.
HOW QUARTZ MAY BX KNOWN IX GRANITE.

QUARTZ (Silex*), the immediate subject of our
inquiry, has generally a shining lustre, is of a light
color, and not unlike glase; the fracture is uneven,
irregular, not of any determinate form; it is sometimes
imbedded in Felspar, and, when broken across, resembles
Hebrew charucters, It is commouly inclining to opague

® Siiax consists of Bilica and Oxypen, the latter in the greater
proportion; Berzelius atates it at 54 per cent. Oxygea forms slso
84 per cent. of water, and 28 of mir. It may be wadervtood by
the lenrner ms the canse of iron rusting; for the oxygen of the
atmosphere combining with the iron forms a hrown powder (rwat ),
which is an Oxide of Iron.

Tron entering into the compoaition of earthy subetances, attracte
Oxyger from the atmosphere, and gives to them brown and red
brown colorn ;

Oxygen is the minvrulizer of many metallic ores, particulerly
of Tin, and is the occasion of its great weight.
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white, and not unfrequently smoky, grey, or brown,
of different shades: these are its usual appearances,
though it occurs yellow, pale or deep pink, and ap-
proaching to red; also violet blue. It is hard to the
knife, but a good file will make an impression ; it easily
scratches glass.

Quartz appears mansive, also in regular and irregular
forms, compressed or aggregated. If diephanous and
very fine, it is then called Crystal, or Hock Crystel,
some varieties of which are of various colors, as has
been before stated. :

Silex is alsc in great abundance in other Rmkfor-
mations besides Granite; it occurs in extensive veins,
and petches of great wmagnitude, skirting or covering
rocka; and there are few wmetals that it iz not amoci-
ated with.

Silex is so universally diffused, that it wou!d be diffi-
cult to say where it is not. Flint, Chalcedony, Agates,
Jaspers, Breceia, Petrifled Wood, Hornstone, Felapar,
Clays, Mica, &ec. partake largely of this substance;
and the very numerous and exteosive class called Sand-
stones, coarse aad flue, and of almost every denomination,
are composed of it, whether reduced to pebbles or gravel,
to large or small-grained sand, or to the finest particiea
called dust; in which state itenters succulent vegetables,
and coels the stems of corn in the early stage of their
growth, adding atrengthto them, and being conducive
to their perfection.
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FLLEPAR®.
HOW FELOPAR MAY EE KNOWN IN GRANITE.

THIS comtitnent of Granite is generally in grester pro-
portion then the othewa; it 8 not so hard a Quartzt.

When a piece of Granite is broken, the oryriahy of
Felupar will gewerally appear s if splik or divided, with
a smooth flat fracture, and a regular forms, or a tendency
towards it, which is pot the case with Guariz.

Felspar is commonty of a light grey coler, and has a
shining, pearly, and silk-like lustre; it is ofter pale or
deep red, and then forms red Granite, also blue snd
green. It ixsometimen transpurent.  Labrador, or tiddes-
cent Felspar, is very beautiful; it is mamive, und exhibits
the fAinest varfety of colors in the same specimesn.

¢ Felspar contains & portion of Potass, which cansen it to de-
compoe, when it forma Clay ; this wlictli mesting with Jtos in the
ntate of Chxide or Sulpburet, prodeses vartoas chaoges lo the ap-
pearancds of Gemite. )

This snbetance, properly speaking, belaags (o the Argillacecus
Cless 5 but 88 it ir & constitnent of Granite, I have thought it beat
to describe it here, ns well as Mica, which belongs to the Magne-
sian Order.

4+ Granita sometimes containa a large portion of Hornblende
(sca Magnesian Order), whick, in some cases, resembles Mica.
Towmaline and Schorl are often imbedded in it, also Precious
Stones, as Aquamarine, Topaz, Garnet, &c.
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Felspar occurs in distinct crystals; but it is genernlly
aggregated, coufusedly crystallized with Quartz and
Mica; aiso sometimes disintegrated. It is often in de-
composition, when it becomes dull, earthy, and passes
into Clay. If these characters are well poticed, Felspar
will easily be distinguished.

MICA.
RASILY DITINGUISHED IN GRANITE.

MICA, the remmiviog constituent of Granite, is gene-
rally of a yellewish color, and has a strong metallic
lustre; it occurs in hexagonal tables, composed of deli-
cate folia, as thin as fine paper, and extremely elastic.
In.mase it has frequently a smoky, brownish tinge, but
in fine laming it is commonly transparent, and used to
cover ohjects for the microscope; it ia employed in Russiu
for glazing windows, hence called Muscovy glass. It ie
often seen in 80il, and at the bottoms of rivulets, iv Scuth
America, and many fravellers have brought it home, be-
lieving it to be gold! Mica is sofy, easily scratched by
the knife, and produces a white flaky powder. It con-
tains & portion of Irom, Potash, and Manganese, all of
which tend to hasten its decomposition,
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- ARGILLACEQUS ORDER
CONTAINS 4 LARGE FORTION OF BILEX,

AND is considered pext in abundance; it commonly
appears in the form of Clay, and is more or leas indu-
rated,

Primitive Schirtos, or Clay Slats, belongs to this
order, which often presents itself alternating with Gra-
nite. In it are veina filled with Quartz, Fluor, &ec.
and various metallic substances. Clay Slate is ofa dell
dark color, bluish black; lamellous; aplitsfreely, absorbs
moisture,and has an earthy amell ; itinsoft when scraped,
and cannot be mistaken after being once examined.

Primitive Porphyry is very hard and compact; color,
red brown, with angular spots of a faint yellow. It
occurs also dark green, with light colored patches.
The variety called Egyptian Porphyry is the most
valued,

Green Stones, from containing B great portion of Fel.
spar, belong to this order; and though they are much
intermixed with Hornblende, which in frequently in
minute particles, yet the Felspar may be distinguished
by its Justre and flaky appearance. [Iiia often very diffi-
cult to determine many of these substances by an examin.
ation of detached specimens.
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Bualt, Trap, Grau-wacke, Amygdaloid, Toad stone,
and Shale, contain large portions of Argil and Silex,

These subatances, when decomposed, (to which many
varieties are subject), form Clay. The Felspars produce
the finest, which is used in the manufacture of China and
the best earthenware. Clay-slate, Shale, and the coame
varieties, when decomposed, are used by potters, and in
making bricks. The beginner may discriminate common
Argillaceous substances merely by wetting them, when
they become tenacious; or by bresthing on them, when
they give out an earthy odor.

LIMESTONE.

COMBINED WITH CARBONIC AC1D.

PRIMITIVE LIMESTONE occurs in beds, or flling
Gssures in the Granite formation. It is granujar and
crystallized, also compact, as that from the Isle of Tiree.
1t does not contain 2oy animal remains or vegetable im-
pressions,

Limestoue is not common amongst the Primitive Rocks,
neither is it abundant in the Transition Formation ; when
it occurs in the latter it sotnetimes contains traces of oy-
gwnic remaios.

But in the Floetz or Flat Formation, Limestone is
very generally distributed, forming mountaina com-
paratively of less magnitude than the primitive, also



ae MAWE’S LBSJONS

valleys maid plaise ; it exhibits regular marks of stratifica-
tion, shewing evident siguh of an sguesus deposit at dif-
ferent and distant periods, and appears in great part to be
foroed of imarite fesains, )

These mouhtsing thongh of small extent, present lof-
ty and rigged festnres, as if separated from each other by
sowpe vilemt cobcbesion, which has reat them ssunder,
and in mmany situitions throvre the surface into great con-
fwsicn. In this forniation. are situsted flasures and veios
of great depth and megnitude, which are filled with me-
taliic subtwiinces, generally Lead Ore, and accompanied
with Zinc, Barytes, and Caloareous Spar. There are in-
stances of veina being worked in this Limestone from
two to four or five miles in 2 direct lme, producing an
immense gquantity of lexd.

Those limestones which take a good polivh, are called
Marble, they consist of intumerable varieties, according
to the impression of the marine exuvia of which they
are composed. .

The Black Marbie is most esteemed ; the beat is found
in Derbyshire, near Ashford, where mills are erected for
working it; as well as at Derby; both of which are in
the pomession of Mr. Brown of the latter place.

Chalk belonga to this order; it pervadea a considera-
ble extent of conntry, and is too well known to need any
description. It contmios great guantities of shells in a pe-
trified atate, an echinites, encrinites, madreporites, &c.
also vegetable impreasions.

Gypevme Alsbaster, is Lime combined with sulphuric
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acid*. It ie very abundant in Derbyshire and Notting-
hamshire, and forma a considerable extent of country,
filling cavities in the Red Marl, aod rising into low
hills. It is soft, and may be scratched by the nail, which
sufficiently dutinguishes it from Marble. It is of great
use in the arts; wheo burnt, it forms Plaster of Paria, and
is cast into busts, mouldinga, flooring, &c.

Selonits, 8 crystallized and transparent variety, is
sometimes found detached; it contains » larger portion of
water than Gypsum, and is applied to the same purposes.

N —

After the preceding Eartha, so generally distributed,
the Mapnerian claims our attention; it does not occur,
by any means, in %0 great a proportion as the others ; on
the contrary, it may be deemed scarce, though it enters
into combiuation with some Limestones.

* Lime, combined with Fluaric Acid, forms the inferesting foswil
called Pluor-apar; that variety frotn which such elogant and beantiful
vases are made in Derby, Is pecoliar (o ohe frithe.  Plaor him gane-
rally a cthic form. ¥looric achd attacds and sorrodes gphise,
which po other scid atts pon
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MAGNESIAN ORDER.

MAGHESIA 1§ ALWAYS COMBINED WITH OTHER
EARTHE.

THE substance called Serpentine beloags to this order:
it occars at the Lizard, in Cornwall, in a tract of several
miles extent: ancther variety ia found in Scotland; it is
also met with in other countries, particularly in Labrador,
Many of the Traps and Amygdaloids contain portious of
Magnesian earth, which may be known by their being
slippery or greasy to the touch; Mica, Tale, Asbheatos,
and the soap-like substance, Steatite, contain large por.
tions of it.

Hornblende, a substance very generally diffused, is a
constituent of Goeiss und Sienite, and is sometimes found
in Granite, also in Serpeutine; it may be known from
Mica on being scraped with a knife, when a duli green
powder will be produced. It is also very abundantly dis-
seminated in Basalt, Trap, Awmygdaloids, and Green
Stones. It is ferruginous, and, when in decomposition,
frequently gives the red color to Clay.



ON GROLOGY, 65

SULPHATE OF BARYTES.
BARYTEA GOMRINED WITH SULPHURIC ACID.

BARYTIC Minerals form so smsll a portion of the
Earth's surface, that they rather belong to the class of
fomsils; and though by no meana scarce in this country,
yet they are 50 limited, as not to admit of the most die-
tant comparison with any of the preceding; they are
comimonly found in veins, and may be known by their
great weight. They yield to the knile; are frequently
massive, and of an earthy texture, resembling Chalk;
also crystallized and transparent. Barytes is an alkaline
earth, becomes caustic on being exposed to a strong
heat, and ultimately melts.

CAHBONATE OF BARYTES.

CARBONIC ACID ANY HARYTEA,

CARBONATE OF BARYTES, is more rare than the
preceding; it has generally a striated and diverging frac-
ture; is very compact, aud, like Common Barytes, may
be known by ite great weight; it effervesces in dilated
acids, :
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SULPHATE OF STRONTIAN,
PIAPNTIAR COMBINED WITH ST'LFBUR,

BTRONTIAN is an Earth newly discovered; aed re-
semtbles Buarytes i some particolars, but it is oot so
hedry, and is geaerally of a sparry texture; offen of =
very dight blue coler, and i then called Celestine; it oc-
curs grivulsr, fibrovs, and earthy.

CARBONATE OF STRONTIAN.
STRONTIAN COMBINED WITH CARBONEC ACID.

ANOTHER =ubstance, called Carbonate of Strentian, is
green or brown, and striated ; it is generally accompanied
by Earthy Barytes, and is very rare,

Strontian may be ¥nown by mixing a little of it, in
the state of powder, with Spirits of Wine, which when
set on fire produces & beaatifel purple flame,

REFE IS
The Stlpkats of Bdrytes id most abundant in Derby-

shivé, and Linvesloie coabfries of that formation; it oc-
curs aleo in Sandstone and Shale; where it is found earthy
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and crystallized, in great quantities, considering it is pro=
duced only from veins., ’

The Carbonate is 1¢ssabundant, and although it is pro-
dueed but in small quantities in three or four mines, it ia
plentiful near Chorley in Lancashire. It has lately been
foupd in Shropshire.

Sulphate of Strontian, insmull guantities, is not uncom-
mon; the great repository for it is pear Bristol.

The Carbonate of Stroniian is extretely scarce, and
exists only at Strontian in Argyleshire; small portions are,
however, said {0 have been discovered at the Lead Hills
in Dumfrieshire.
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LESSON VI.

DESCRIPTION OF ROCKS

WHICH COMPOSE WHAT I8 TERMED THE PRIMITIVE
FORMATION.

AFTER having described the Earths as they common -
1y occur, it will be proper to explain what is meant by
the word formation®, when applied to earthy substances,

Geologists agree that there are certain Rocks more an-
cient than others, 20d have denominated those which are

® The crust of the earth is gupposed to have been formed at
different and distant periods ; bence sach period in called o Forma-
tion, es the Primitive, Secondnry or Tramsition, Floetz or Flat, and
Allovial

Geological Collections may be obtaioed at & chesp rate, with
the name end description of each specimen, explaining to what
Formation it belongs, by which the learner will be soabled to da-
termine the snbeiances be may penerally meet with. These col-
lactions, on a small scals, will be interesting to those who read
boaks npon Geological subjects, and may be porchased at from Two
to Ten Guinens, The time necessary for selecting, arranging, and
describing, forms n considerable part of their coat.
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considered the oldest, Primitive Rocks. Thus, thoae
of Granite, &c. are said to be of the Primitive Formation;
whilst others are cousidered of the Secondary or Transi-
tion ; and a third class are styled the Floetz or Flat Forma-
tion, being formed upon the Primitive or Secondary, and
bounded by rocks of that description.

It is not wy intention to point out where these Rocks
are to be found, except in particular cases, nor do [ think
it necesapry to enumerate all iheir varieties, but to explain
to the beginner ‘the characters by which they may be
known, after having examined o few specimens, withont
entering into a particular account of the substances which
compose them; therefore, as Granite is considered of the
first ar oldest formation, I ahall commence with a general
and brief description of some of its varieties.

-Although the Crystals of Quartz, Felspar, and Mica,
are generally in this substance confusedly aggregated
and intermixed with each other, yet they often occur dis-
linct, particularly on the surface of pieces wrenched from
hollows or cavities; therefore, in order that the learner
may heve a correct idea of these substances, I will notice
them scparately.

Quartz, occurs crystallized, or in fragments.
© Felspar. Crystallized; having a folinted structure,
and an uneven fracture, :

Mica, Folisted and crystallized; soft, and easily
scratched.

Granite, composed of large crystals of Quartz, Felepar,
.and Mica, distinctly or confusedly aggregated, as the
Grey Granite of Dartmoor.
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Grwodie, comuon variety, neither large nor smali grain-
ed, being composed of Quartz, Feispar, and Mica, in re-
gular proportions.

Granite, small grained, color generally grey ; often oc-
curs with Garnets imbedded in it.

Granite, composed of bronze colored, or dark, smoky
Mics, sanetimes almeat hlack, the Mica predominating.

Giranite, Grarmic, is componed of long crysials of
Quartz, imhedded i Felapar, and, when broken acrom,
exhibits Hebrew-like chiaracters, hencs called Litoratus.
In this variety the Felapre and Guartz shew their char-
acters very distinctly ; the Mica occurs in thick patches.

Bpd Granita, so called when the Felppar predominates,
amd is of = red coler, is comymon io Scotland; the Cathe-
dral on the Jale of Icokmkil is built of it.

Granite, the Felapar of which is dissemipated and de-
composing, or quite soft, forming Clay; the Mice nod
Quartz appearing unaltered %, ’

Gramite, compased of Felspar apd Quertz, approach-
ing granular, with Schorl distribated, and » amall por-
tion of Mica, also cootsins large and perfectly defined
Crystals of Felspar imbedded. This variety is called
Moot stone in Cornwall, and some have named it Por-

* Pelspar containg mors or less alkaline matter, which vohjests
it to decompoaition, as has been before stated. :
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phyritic Granite; the streets of Loudon ane paved with
it, and the crystals of Felspar (particularly affer rein)
mey be seen protruding above the surfice. ‘Thip variety
differs much in the proportions of its constituents; it fre-
quently contains Homblende, and the finer variety re-
sembles Stenite. Garnets, Tourmaline, and Schorl, are
often imbedded in it.

White Stone is flne-grained, consistiog chiefly of gra-
nular Felapar, with particles of Schorl, and sometimes
Gnarnets; it often appears as if in decomposition; it is as.
sociated with Quartz and Mica, and is probably a varie-
ty attendant on Granite,

Greisy is composed of Quartz, Felspar, and Mica, the
latter lying parallel and forming thin beds; it has been
called slaty or stratified Granite, which it really in,

Another variety is, by some Geologists, called G'neiss,
when Hornblende forms a constituent, without its being
stratified,

Sienite ia composed of crystals of Felspar and Horp-
blende, confusedly aggregated; it is commonly very hard
and of a dull red color, as that at Mount Sorrel, in Lei-
cestershire; it occurs also grey and dark green. Sienite
iz not very abundant, and is often taken for Granite. The
grand head of Memuon, in the British Museum, and the
colomsal figures in Egypt, are of Sienite.

Sienfte, when composed of more Hornblende than Fel-
spar, is often called Green Stone, of which these are
many varieties; indeed the term Green Stone is extreme-
ly vague, and depends much on the caolor.



72 MAWE'S LESSONS.

- Topaz Rock, in appearance, resembles Gueiss, but
consists of Granular Quartz, Schorl in spicula, Topaz,
and Lithomarge (Clay) in layers. Topaz and Quartz
are commonly crystailized on some part of it; it i gene-
rally of a grey color.

Mica Nlate s Mica and Quartz laminated, or Mica
dimeminated in small cryatallized particles, having 2 sla-
ty texture; it is abundant, and has frequently Garaets,
Schorl, and Precious Stones imbedded in it. Mica Slate
has often an undulating and curved structure; in some
cases it appears almost wholly composed of Mica. This
variety cousists of very €ine particles, which pass into
Clay Slate. The Topaz mines in Brazil are aituated in
thig substance,

Guartz Rock is hoth massive and granular; i frequent-
ly contains Mica, and sometimes Talc, a substance re-
sembling Mica; also often large portions of Tourmaline
and Schorl, it is then called Schorl Rock, Topez, Gar-
nets, Fluor, and Pyrites, are sometimes imbedded in it.

——————

Thg following, called Primitive Rocks, were probably
not formed at the precise epoch of the preceding.

Clay Slate is next in abundance to Granite, and oflen
alternates with rocks of that order, forming mouatains,
filling hollows, &c. [t is called Killas in Cornwall:
many metallic veins occur in it particularly Tin, Copper,
and Lead; the latter is commonly rich in Silver. Clay
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Slate is generally of a dark color and edrthy; it is also
slaty and shining, sometimes appearing as if camposed in
great part of fine particles of Mica; these varieties soon
decompose.  Slate used for roofing and paving Lelongs
to this order; crystallized Pyrites and Rock Crystal,
beautifully defined, are frequently imbedded in it

Flinty Siate is of a black color, hard and compact,
and of fine texture; it is considered to be a combination
of Hornblende and Silex; it contains numerous capillary
Quartz veins. Lydian Stone is a fine grained variety;
it occurs in beds, with Porphyry and Grau-wacke, and
in rounded masses in the alluviam.

Porphyry. 'What is commonly understood to be Por.
phyry, is a hard, red-brown substauce, containing crys-
tals imbedded iu it, which are geuerally Felspar, of a
light color; this variety is called Red Egyptian Porphy-
ry.. Green Porphyry is of a dull dark green color, with
crystals of Felspar of a light green; the ancients called it
Oophites, but the modern Italians, Serpemtino. Brown
Porphyry, as that from Sweden, resembles the Egypt-
ian, buat is pot so hard. '

Jaspers, of various colors and characters, sometimes fili
cavities in thia formation, and constitute veins.

Jaspers are commonly very hard, aca of a fine textire;
generally of a red or aull green color, often atnped and
countain a large portion of Iron.

_ Serpeuttm" is mot very abundant in this country, and

* Serpentine is often spotted, and resembles the akin of Serpents ;
whence its name.
B



i ! MAWE’S LERRONS

when associated with Primitive Rocks, it is considered of
that formation. Serpentine is composed of u large portion
of Horublende, and commonty dark colored, as brown-red
with reddish muarks, or dull green, variegated ; it occurs
also lighter or darker, often spotted, sometimes with
splendent shining Hornblende. Some varieties appear
more compact than others. Afer examining & few
specimens, it may generally be known by its different
colors, and being always uncteows to the touch; when
breatled apen, it gives an exrthy odor; it is soft, emily
scraped, snd produces a whitish powder.

Native Copper has been foand in this snbstance in de-
licate ramifications and leaf:like.

This stratum contains veins of Tale, Steatite, and As-
bestos; aiso Magmetie nnd Titanious Iron Orea.

Primitive Trap. Thie substance is of & dark color,
approaching biack, and composed almost wholly of mi-
aute crystals of Homblende. It js hard and difficult to
break, and bas sometimes an homogeneous appearance;
in some cawes probably it migrates into Chlorite slate.
Other varicties are granular, compact, and sfaty, which
have been confounded with Bamlt, In decomposition
Trep sppears highly ferruginous, and with numerous
vesicles.

Green Stooes, composed of Felspar and Fornblende,
belong to this formetion when samociated with Primitive
Rocks, end may be distingnished from those of the Se.
condary Formation, by their constituents being alwaya
erystallized end harder; they differ from Sienite princi-
pally in color, and are comsidered to contain a greater
proportion of Hevnblende.
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Primwitive Limerione, whea evystallized, sppesrs conrse
and granular, as Dolomite and Statuary Muarble; # isaleo
foumd comtpuct, ew the Limestore fom Tiree; where it
ostars of a besutiful Besh-red color, enveleping Sahtite
zod Fitawtum ; it efervesces with acid, sad emily yields
to the knife, Avothervariety from Scotland, hasa ciouded
dul green color; it in of close textare, ghanular, and re-
ceives s high polivh,

Primitive Cypeum & 80 wemed (rom amocigling with
Primitive Rockw; thowgh berder than the other varbeties,
it yieds Yo the nail, ewd iy both gramular and cowpact.
The Itulian Alabaster in said to be Primitive; it occars
filking cavities, and forming hill of smil extent,

Many new substances have tately been discovered in
this formation, but their application at present is con-
Sed—probably fatare experiments 1y develop their
aee,

OBSERVATIONS.

THE surface of Primitive Rocks may be supposed to have
been much altered since they were formed, to have been
split, separated, and scatlered in all directions: whether
this has taken place from desiccation, internal combus-
tiou, or otlier causes, we know nat, but they appeas, with-
out any regular order, preseuting rude, barren, perpen-
dicutar, and overhanging projections, with pointed efeva-
tions, of great extent. Such mountains may be supposed
to be represented in plate A. which is intended merely
to give the learner an idea of rugged Alpine scemery,
E 2
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Thus a valley may be filled by a deposit of Blue Clay,
Sand, &c. as {2).
Thia short acccunt of what are termed Primitive Rocks
.will enable thelearner to determine and diatinguish them
from thoee of the other farmations; but it is necessary to
observe, that hollows, rents, or fissures, may be filled, not
only with metallic ores, but with varieties of their own
rock species, as Granite, Sienite, Porphyry, Jaspers,
Heornstones, Green Stones, Calcareous Spar, &e.
Clay belongs to every formation, being the natural re-
sult of the argillaceous substances when decomposed.
Granitic and Clay Siate are the predominent rocks in
Coruwsall and Devoushire. The Malvern Hilla are a
Granitic formation; as are those in Charnwood Forests |
the Granite then makes its appearanceagain in Westmor-
land and Cumberland, and is predomipant in Scotland..
The high mountains in Scotland—the 4 Zps—the Ridge
in Brazil—the Cordilleras—and the Himalayan chain
in Asia, are of Granitic formation.
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SECONDARY FORMATION.

SEE B. PLATE A.

THE Globe being formed, and Land and Water separat-
ed, the patural result of Time would evidently produce
great changes; thus the disintegration and decomponi-
tion of the Primitive Rocks, arising from the action of
the Aimosphere, and other causes of which we have but
little idea, together with various deposits, must naturally
produce another classof earthy substances, Rocks. This
class rests upou the Primitive, and is called the Seconds-
ry: it is supposed to have been coeval with vegetable
and animal creation; as few traces of either have hitherto
been discovered in this formation. Itis a received opinion
that at 1his epoch creation was confined to marive ani-
mals, remains of which have been observed in some of
the rocks of thia formation,

" The rock that presents the principal feature in this
Clama s called Grau.wacke, a mechanical deposit; the
others are Trausition Trap, which may be both chemi-
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cal and mechanical, Transition Limestone, aud Flinty
Slate; these are the limits of the Transition Formation
according to the present system, although, no doubt, there
are meny other rocks accidentally dispersed amongst
them, and generally composed of particles precipitated
both mechanically and chemically. The most important
of this series is considered a mechanical mixture or de-
posit, and may be compared to a wud bauk in a river;
but when it appears more or lem crystallized, it is sup-
posed that these crystals have been formed by a chemical
combination of their component parts, influeaced by at-
traction and affinity, which is necessary to constitute a
chemical deposit.

Grav-wacke is covsidered the first mechanical depo-
sit*; it is an aggregate cemented by Ferruginous Clay,
and composed of the debris of the Primitive Rocks, whe-
ther conrse ov fne, compact or slaty, granular, rounded,
&c. in great variety,

Grav-wacke must, therefore, be extremely different
in its appearance and texture, often resembling course
Sand-stoue ; and from ity pature, its constituent parts must
be very variows, Its color ia geperally dark, dull, und
often greyish ; its base is argillacecus; it has sometimes,
when compoesd of fine particles, a slaty texture, and
homogenoous appearnnce ; it is of great extest and highly
mefelliferons, 1, ¢, containg reetallic veine. Some varie- |
ties pre much berder than othem.

* A gubetance eutively formod by the divistegration of ethers
j» called a Mechnpical depogit.
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An examination of some well defised specimens of
this substance would enable the Jearner to form a better
iden of it than description con pomsibly. do, ita appearances
being so various. .

G'rau-wacke Slate is in greater abundauce and of finer
texture, and has evident marks of stratification; it basalso
amore homogeneous appearance. In this formation hel-
lows are sometimen filled with Limestone, which contains
marks of the remains of marine substances.

Secondary Limestone is generatly considered to be that
which is associated with other Rocks of the same forma-
tiom, connected with those of the Primitive | this Lime-
stone is a deposit more mechenical than chemical, and
scarcely can be called granular; its texture is Sne, and
it» colors very variabie, and frequently strougiy contrast-
e, as red, black, white, yellow, &e.; it is abundant in
Devonshire, both at Torbay and Plymouth, where it ex-
hibits marks of stemtification; some varieties, when cut
jnio slaba and polished, are very benutiful; the streets of
the town of Devonport® ere paved with it. In the nerth
of Devonshire, near Castle Hill, this variety of Limestone
occurs, filling large cavities in Graw-wacke slate. It
contains many Sparry white veica, abundance of Pyrites,
and sometimes Lead Ore,  Foseil petrifactions cccur, but
not of the same description, nor in any degree so abundant,
a8 in the Limestone of the more recent formation.

* "The town of Devonport belongs to Sir John St. Aabya, a most
liheral patron of the arta. The pavement of Fore.street is formed
of beantiful slabs of ihis wmarhle, and is considersd %o be ihe
fineat in Enrope,
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Transition Trap is composed of Hornblende, ferrugi-
nous Clay, Felspar, and granular substances, and is in
part both 4 mechanical snd chemical deposit. Varie-
ties appear more or less crystallized ; they are hard, con-
tain a large portion of Iron, and exhibit a different ap-
pearance in every stage of decomposition.

Numerous Green Stones belong to this order; they
are composed chiefly of Horublende and Felspar, con-
fosedly intérmipgled, sometimes partially crystalized.
They are generally of a dull green color, and often ap-
proaching brown-black; they are frequently traversed
by small veins of Quartz,

Wacke, being cellular and resembling burnt Clay,
-has ofter been supposed to be of volcanic origin, without
conmidering that such vesicles may have been formed by
air or water, or by the decomposition of some slkaline
substance.

Amygdaloid is another variety, containing slmond-
shaped oodules of Chalcedony, Zeolite, Greer Earth,
Agute, Jusper,.&e. and is often vesicular. It occurs hard,
soft, and sometimes earthy, as it moy be less or more de-
composed ; further description will avail the learner but
little; specimens must be examined before hie can become
well reguainted with the substance.

Trap is the Swedish term for ladder; Green Stone
Rocks, Basaltic Rocks, and Horoblende Rocks, often ap-
pesr one above another, forming stepe, bence the term
Trap. It in particularly visible at Staffa, and in va-
rious parts of Scotland, and other places. Hocks of this
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class decompose into ferruginous Clay, the exterior of
which is frequentiy soft, and the interior unsltered,

Transition Flinty Slate is a silicious subatance ; which
occurs in thin beds with Grau-wacke and Secondary
Limestone; it is compact, and marked by alternate lines,
stratified, of a dark or lighter color.

Gran-wacke is said to be the only formation of the Se-
condary class that ia Metalliferous; many atrong and
large veins of Lead Qre are sitoated in it, both in Scot-
land and the north of Eogland. The grau-wacke form-
ation is no doubt more extensive than has hitherto been
muspected, and substances now known by other terms,
will probably come under this depomination.

- ‘The engraving B, plate A. is intended to shew Primi-
ti\re rocks, blunted by decompaosition, and the Transition
Rocks, upon their bases, forming from their disintegra-
tion, and skirting them.

It is highly probable that the Secondary Formation
is of greater extent than we bave at present any ides of,
and that more varieties will be ranked in it, when our
ideas beeome unfettered by the existing systems.
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FLOETZ OR FLAT FORMATION®.

C. PLATE A.

THIS formation ia supposed tobe more recent tan ei-
ther of the preceding, and to have been formed upon them
by depoeit ( chiglly wmechanioal) from their disintegration
and the debris of orgenic remains. 1t zlso exhibits evi-
dent traces of having chiefly beem formed under weter
at various epochs, and by various operstions, whick have
filled, or rendered more flat, extensive valieys between
elevsted Rocke of the Primitive clams. Thix order is very
general throughout o great part of the ghobe, and must
hare undergone considerable alterations, as the visible
confusion atd irregularity of the strata pluinly indicate.

It is my desire to endexvour to explain the substances
which compose this closs, so that they may be known
from otbern, and to state the generally received opinion
relalive to their formation and origin.

The plate C is intended to exhibit the sppearance of
stratified Rocks, as Lavestone, «, 5, ¢, with a sectisn of &
perpendicalar vein of Lead Ore, v; and a flat or pipe
vein, p.

The letters, £, f, shew the separation of the rocks, and
irregularities of the surface in this Limestone; patches

* The learner mnst not expect to find this armngement or de-
acription to correspond perfectly with any peculisr place, os the
different rocks whmhmoompnhmded in it may be very distant
from each other.
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of Trap or Toadstone oceur imbedded, independent of
the rogular series of that formation. Thia stratum is con-
siderably below the Coal.

The beds of Coal are represented by 4, 4 they are
independent of each other, having earthy deposits, as in-
darzted Cley snd Sandstone, between them; g is meant
to shew the direction of the Whinstone dyke passing
through the Coal beds, which it breaks and throws into
great confusion: € represents Sandstone lying above =
bed of Schistoa,

The Coal formation is attended by compressed stems
of plamts, reeds, ferns, and numercus other vegetable im-
pressiona, frequestly carbonized sad imbedded in Mis
cactons grit, Shale, and Clay Ironstone, also fresh water
shells.

The Old Bed Sandstone is represented at the boltem
of the plate, and marked R §; next in succesion, above
it, following the Wernereun arrengement, s the fimnt
Flookz Limestone, F L; ou which reats the Qolite, ssarked
@; then the Stratam of Bhell Limestone, mnrked 8 L;
opon: which lies the Magnesian, marked M.

The undulating hills may be supposed to be the chalk
formation ; and the holiows, ¢ ¢, basins filled with Clay o
Gravel; & representa & leke, where a fresh water for-
mwtion is going on, which, when filled with sarthy der
powit, will constitute what is termed a Clay basin.

————

Old Red Sundetane—First Saudpous resis npos some
of the preceding, and is chiefly formed from theirdecom-
position, particelarly Grae-wacke, with some varleties of
which it is closely connected, frequently having more
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the appearance of decomposed Ferruginons Clay than
Sandstone. It is commonly red colored, often hard, and
composed of large pebbles; it is considered of great ex-
tent, particelarly ic Devoashire and Wales, and inter-
poses between the Secondary Formation, (upon which it
rests}, and the Floetz Limestone. It is not supposed to
be metalliferous, nor does it even often contain fossils.
An the Transition Rocks are, from their nature, mare
subject to decompose than the Primitive, this Sandstone
may be allowed to be generally formed from them.

Firat Plootz Limestons—Metalliferous and Mountain
Limestone. Tt is supposed to lic immediately above the
preceding, and to be chiefly formed of marine exuvia;
it is of great thickoess, and probably has never been cut
through, although numerous mines are worked in it; itis
regularly stratified, aud in parts almost entirely composed
of fossi] shells: it is moderately hard and compact, rare-
ly granulsr or crystallized. It forms lofty monntains and
déep ravines, exhibiting evident signs of having been
disturbed by some cause, that has thrown the surface
into great confusion, by which numerons Metallic veins
are exposed,

In this stratom marbie of- great beauty is found; some
of the beils are composed of Corsis, Astrolite, and Mad-
reporite, which, when cut, have a siellated appearance.
Others exhibit almost an entire mass of Marine Fossils,
chiefly the Entrochite, Belemmite, and Gryphite. These
Limestones, when strongly rubbed with a harder sub-
stanee, generally emit ari unpleasant smell.

" There are, doubtless, masiy formations of Limestone
partially distributed, to which it ia 1mpombie to attack
systemptic regularity of situation,
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First Flotiz Qypsum Werner considers extensively
distributed, and places its situation upon the preceding
Limestone: it is soft, granular, and compact; sommelimes
containd crystals of Quarlz, Boracite, and Andslusite. It
is met with in various parts of Eumpe associated with
Rock Salt, and Clay.

Secend or Variegaied Sandstone, is a deposit of fiae
granular Sand, often striped red, brow, and yellow; it
consists of beds of considerable thickness and extent, and
contains & portion of Clay, with Oxide of Iron and Mica.
It ia extremely widely dispersed, aud uaed for various
architectural purposes.

Second Gypaum. This consists of the compact and fi-
brous varieties, with Selegite; it is of considerable ex-
tent, filling cavities and formiag hills, accompanied by
Red Marl, and resting upon Sandstone; it is abundant in
Derbyshire and Nottinghamshive, particolarly near the
river Trent; no metallic substances or fossil remains have
been hitherto observed in it in this country.

Qvolite—Shell Limertone, as its name imports, is cliefly
composed of shells, and is considered of more recent for-
mation than the preceding; it is soft, loosely cohesive,
generally of a light brown color, and has someétimes a
shining and foliated fracture. "It frequently constitutes
and abute in irregular mountains. Inthis formation there
are many basios of Sand, Gravel, Blue Clay, &e. (pro-
bably arising from the desiccation oflakes, or the flling up
of ravines) which are bounded by Limestone hills, Mi-
neral waters, agline, magoesian, and chalybeate, are
sometimes discovered in these deposits, at various depths
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from the surface. The Oolite formmtion is chiefly com-
posed of sphervidal particles, and contains aumerous pe-
trifked shells and marine remaios.

It is rarely metalliferons; the rapge of monnixins it
Dorsctshire, Somersetshire, and Gioacestershire, are of
this formation. It is much vsed for building, and sc soft
that it may be cut with a saw,

Roch Sait s clear and transparent, or colored ved and
brown, rarely blue; it is situsted in basias of grittone,
though it is considered to belong to the Gypsum forma-
tion; it is surrounded in this coantry by Sandstone, indu-
rated Clay, and Marl, always attended by Gypsarn, and
sometimes by thin beds of Limestone.

Chalk. This formation (supposed to be one of the latest
of the Limestone clasa} occupies considereble space ia
thia country, and rests upon Sandstome. It is too well
knowit to baed any description; in it ave yegular bads
and nodules of Flint, This singular variety of Limestone
contains numerous fomil remmins, particalarly Echinite,
Pinite, Dentalite, &c.; it alternates with Sandstose,
which often appears both above and below it.

In the valleys of the Chalk formatioun are large deponils
of Send end Clay, same of which are several miles in

extemt; London ix built in one of theme, hence called
the London Clay besin.  In these Clay deposits are found
a yariety of fossil ahells, &«.
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LESSON VIIIL

COAL FORMATION.

OF this substance, and its osual attendants, something
has been said before.

The high importance of coal to mankind, and its pecu-
liar application to our manufactures, as well as our ne.
cessities and comforts, render it indiapensable im this
country ; and I may fairly ask, what could we do without
it, or substitute for it¥

Coal is met with in various parts of the Globe, and
though thin veins and patches may have occurred in
Granite, Limestone, 8cc. it is conaidered to belong to the
Magnesian Lime, Floetz Sandstone,and Bituminous Shale
formations, and lies in strata, generally alternativg with
one of these, a0d commacoly attended with a Iarge Guan-
tity of Pyrites.

Compact Coal—Cannel coaly olten exhibits & woed-tike
slructyre.

Foliated Coal is shining, and often stratified with
fibreus charcoal.

Slaty Coul has s dull and earthy appearacce.

Ividescent Conl i n variety of the foliated, and aften
exhibits beantiful colors, hence called Powosck Conl. It
is also sometimes coversd, as if plated, with shining Fy-
rites. -
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Bovey Coal, Ligneous Coul, and Peat. These varieties
belong to the Alluvial deposit, and are met with 2 little
below the surface,

Bovey Coal has & very perfect, wood-like texture, and
is of & brown color, rarely carbonized.

Peoal in sometimes partly carbonized. It ia composed
of vegetable fibres, and in some sitnations flls holiows,
denominated peat bogs, morasses, &c. It appears to be
passing into Coa), and probably only wants a covering
of the Sandstone depoeit, sufficiently thick to exclude it
from the air, to complete the process.

Queiy. Suppose fermentation to Lake place, and jgni-
tion produced under pressure, would not peat become car-
bonized, and form coal? '

NEWEST FLOETZ TRAP FORMATION.

WERNER has applied the above fitle to that clas of
rocks, which cousists of Basalt and its varietien, Wacke,
Amygdaloid, Trap Tuff, &c.

Basalt is considered either homogenecus, or composed
chiefly of black ferruginous Clay; it is of close texture
and heavy. S

Basalt also contains Iron Sand, and has frequently a
Porphyritic structure, enveloping stnall, dark green patch-
es of Olivine, which have a glam-like fracture; also a
black substance, ealled Augite, granular and erystaliized,
together with Hornblende, and sometimes Quartz, Chal-
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cedouy, and Calcareous Earth, It is rather dificult for
the learner to discriminate the Crystals of Augite from
those of Hornblende, untilthey have been properly ex-
plained. ) '

- Basalt has frequently a columnar structure, and jta ex-
terior is commonly porous (arising from the decomposi-
tion of some of the aubstances), which in many cases gives
it a cellular appearance, not unlike lava.

Basaltis frequently Amygdaloidal, and contains Calca-
reous Spar, Green Earth, Clay, Zeolite, and Chalcedo-
ny; it in also often vesicular, and may, in many cases, be
considered to decompose into the following substances.

Wacke, has the appearance of a cellular, indurated
Ulay. The Augite, Olivine, &c. which were imbedded
“in Basalt, probably become decomposed into Amygda-

loid,_ which, forming vesicles, finally passes into Wacke
and Ciay.

Grey stone, Porphyry Slate, and Clink Stone, may
be considered to be varieties of either Basalt or Green
Stone,

T'rap Tuff consists of fragmenis of the preceding
rocks, cemented togéther by an earthy base, forming 2
coarse breceix.,

Green Stone occurs in this as well as the precediog
formations, but it is cousidered less crystalline, and to be
composed of finer particles, so as often to resembile 2 sim-
ple substance. 1ts color is usually dull green of various
shades, sometimen reddish, and then czlled Sienitic Green
Swﬂer .
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Amygdaioid. This rock has always a Clay base, and
exhibits varions appearances in different stages of decom-
pasition. It associates with Basalt, and perbaps pewes
from it into Amygdaloid: it contains vesicles filled with
Calc Spar, Green Earth, Lithomarge, Zeolite, Chalce-
doay, black spots of Horuhlende, also Quartz and Agate;
it has ofteo a vesicalar astructure, and has frequently been
taken for & Volcanic substance.

VOLCANIC.

ROCKS of Volcanic origin are supposed to be of modern
formation, at Jeaat we know of many that are so. Volea-
noesare not confined to the land only, for we have instances
of ialands rising out of the sea and sinking again! Itis
stated that there are upwards of two hundred sctive Vol-
canoes, many of which, at intervals, discharge lava and
sshes in immense quantities; the heat is frequently so
great (more especially during an eruption) that it acts
wnpon the neighbouring rocks, giving them also the appear-
ance of a volcanic origin. Trom Etoa in particular have
beeu ejected ashes, lava, &c. which have covered towna,
filled valleys, and totally changed the face of the country.

Sulphur, so generslly combined with Minerals, occurs
ir immense quantities in and about Volcanoes; it is too
well kuown to need any description, Numerous Sakts; e
Ammonia, Soda, Nitre, &c. are also found sublimed in
the craters of Yolcaunes.

From the vast quantity of Sulphur attending Volcanoes,
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mey it not be inferred, that an immegse bed of Pyrites
is always in fusion in the neighbourhood? -

Volcanoes in Sonth Awerica and Kamachatks do not
sppenr of less importance.

There have heen also nany volcances which are pow
extinet, but have left sufficient marks of their existence,
These have po doubi aliered the face of nature in their
viciuity ; therefore it may be supposed that this forme-
tion is of much greater extent than bas beeu isnagined,
and may be said to coosist of numerous varieties, viz.—

Rocky Substances, altered by subterratieous heat, or
gjected from volcanoes,

Lava. Compact or cellular; numerous varieties.
Obsidian, and Porphyritic Obsidiay.
¥eziewlar Lava, Porous Lava, Pumice.

Felcanic Tuff. The debris of volcanic preductions
cemented together.

Volcanio Askes.
Volcanic SulpAur.

Earthquakes that have shakeas the globe, ingulfed
whole districts, and raised mountains where plains ex-
isted, separated rocks, and thrown thewm into the greetest
disarder, forming ravines and abrupt precipices, are most
frequent io volcasunic conntries.

Thete are immense silicioua deposits from the hot wa-
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ters of Iceland, resembling Calcareous Toffa, in some
of which are patches which commou observers wounld
take for flini, if the surrounding spongeous substance
were detached, It may also be added, that the solvent
power of het water, when containing alkaline subaten.
ces, is iu a great degree unknown. Those who have ex-
smined the waters of Iceland are well aware of the aili-
cious precipitates, some parts of which mych resemble
Chalcedony, Hornstone, and Flint, )

ALLUVIUM.

CONTAINING DIAMONDS, GOLD, PRECIOUS ATONES, MiC4A,
SANDY IBRON ORE, &c.

THIS deposit has given great riches to the world, and
is generslly understood to consist of the loose earthy soil
which covers the solid rock in every part of the globe, but
more particularly the beds of rivers and water courses,
whether left by floods or formed from the decomposition
of the adjacent mountains; it has in general a gravel-
like appesrance, intermixed with pieces of rock of alarg-
er size. These deponits are called Gold Mines in Brazil
and Africa; they are often of great extent, formed by
the low land bordering on & rivalet.

Calcareous Tuffa in in great abundsnce in Limestone
countries, particularly at Metlock, in Derbyshire, where
it forms hills on the banks of the Derwent; in it are
found Land Shells, Decr-horos, Bones, Wood, &¢. The
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spribg waters in their course lose a part ofthe carbonic gas,
and precipitate the earth held in solution, on mossand vege-
table fibres, until their channel is frequently choaked — '
Those aprings are called petrifying-wells, becanse straw
or sticks that are placed in them become iucrusted.

Alluvial Soil is moved by liigh tides, corrents, and in-
undations, often forming shoals at the entrance of rivers;
and on various parts of the coast. Nay, heavy gusts of
wind sometimes carry quantities of it away, having the
appearance of a moving cleud, and changing the face of
the country wherever it is deposited; nor is it uvncommon
for treea and herds of cattle to be covered by it,

Alluvial Soil—containing Diamonds—Brazil.

Alluvial Soil-—containing Gold, Iron-sand, &c.—Af-
rica.

Alluvial Seil—containing Rubies, Chrysobery), Hya-
cinth, Jargoon, &e.—Ceylon.

Alluvial Soil—coutainiog Tin Ore, &c.—Cornwall.

This formation demands more notice; it easily inves
tigated, and is ‘composed of the debris of the solid and
maveable earthy contentsof the Giohe Substances round
in it have led to important discoveries.

After having perused the foregoiug pages on Geolo-
gy, the student will be led to reflect on the division of
the various and extensive order called rocks, whose char-
acters are so obviously different from each other. Al-
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thouagh it in diflcult to emsign their formation toany definite
period, yet the structure of many of them exhibits distinet
eridences of their relative age, a» may be clearly seen in
a small collection of select specimens: the Primitive rocks
exhibiting no traces of organic remaing, which rarcly ap-
pear in the Secondary, but are abundant in some varie-
tien of the Floetz Formation. Hence itis considered that
the Primmtive Formation was antecedent to the creation
of animal and vegetable substances; the Secondary, coe-
val with it; and the Floetz, sabsequent,

Indeed the formation of rocks is still going on; the
zoophytes construct extemmive coral reefh, resting upom,
and covering those of a different quality, and of a prior
existence: others again are formed by the accumulations
on the cousts and mouths of rivers, influenced by tides,
currewts, galea of wind, &c.

“* Waorks of the power supreme, who poured the flood
““Round the whole earth, and called it good.”

Well may we exclaim, can ahy mind be so vacent or
insengible as mnot to notice the exact forms which nrine-
rals present? They are the geomsefry of natwre, formed
with mathematical exactness. Examine a piece of cal-
carecue Spar, break it, and every fragment is o rhomb—
see a cube of Fluor—a perfect hexagonal of Quartz—
an octahedron of Diamond—of Iron—aot of Lead Ore;
of a dedecahedron of Garneil then contemplate the faws
by which these forms are produced in the mysterious
laboratory of mature, directed by the infinite power of the
Creator.
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CLASSIFICATION,

‘Werner has classed the Metals and Envihs in the fol-
lowing order. The varicties belonging to each may be
scen in any Elemrentary Work, or in the New Descrip-

tive Catalogue.

CLASSIFICATION OF METALS.

Platina.
Pelladiom.
Iridium.
Gold.
Mercuary.
Bilver,
Copper.
Iron.
Manganese.
Titanium.
Lead.
Chrome.
Zme,

Tin.
Bismuth.
Tellurium.
Antimony.
Molybdeua.
Nickel,
Arsenic.
Tungsten.
Tantalum.
Certam.
Cadmiom.
Selenum,
Wodanum.

CLASSIFICATION OF EARTHY MINERALS,

These are arranged in eohal are called Familics, wad each ir divi-
ded inte Species and Sub-species, comprising groat Verivty.

Diamond.
Zircon,
Ruby.
Schorl.

Garnet.
Quartz.
Pitchstone.
Zeaolite,
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Azurestone. Dolomite.
Felspar. Limestone.
Clay Slate. Apatite.
Mica. Fluor.
Lithomarge. Gypaum,
Scapetone. Boracite.
Tale. Barytes,
Hornblende, Strontian,
Chrysolite. Hallite,
Basalt,

SALINE MINERALS —EamrTaY SALTS.
Alum, Epsom Salts.
ALKALINE SALTS—Savrs or Sopa.

Natron. Rock Salt..

Sulphate of Soda.  Borax.

Reussite, Native Boracic Acid.
SALTS OF AMMONIA,

Muriate of Ammenia.  Sulphate of Ammonia.

METALLIC SALTS,

Sulphaie of Iron. Sulphate of Copper.
Sulphate of Zinc. Sulphate of Cobait.

INFLAMMABLES.
Sulphur. Graphile.
Bitamen. Resin,
Coal. Retin- Asphalt.
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Begcription

ar

COLORED PLATE

SEE FRONTISFIE(E.

A BRAZILIAN MINER WANHING THE ALLUVIAL BOIL FOR
GOLD AND DIAMONDS.

THIS plate istaken from aview in Cerro do Frio, in Bra-
zil, which the Author visited by royal penmission. The si-
tuation is a ravipe,through which a stream of water rnns,
called Mielhe Verde; it is bounded by mountains of
Granite, large blocka of which lie in all directions.

In the summer season a part of the bed of the rivulet be-
comes dry, and the course ofthe stream is sometimes chang-
ed by placing planks in such a manner, as to lay bare
the other part, in order to remove the gravel or soil which
has been deposited after heavy raios; for this purpose peo-
ple are employed in digging, raking, and carrying it
away to the nearest plain, where they throw it into a
heap. It is generally observed that the soil nearest the
wolid rock is moset abundant in graina of Gold and in Dia-
monds, consequently the surface of the rock is scraped
cleam, Whaen the wet seqson commences, and the water
is in sufficient abundance, the most skilful miners are em-
ployed in carefully washing this soil in small conical
bowls. The operation is performed as fojlows: the
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bowl being in part filled with water, about ten or
twelve pounds of the Gravel are put into it, and continn-
ally stirred about until the rounded stones are clean: =s
the water becomes muddy, it is pourcd off, and fresh is
continually added, until it is no longer turbid ; then the
Iarger stones are thrown away, and the smaller picked
out with grest care; below which the Diamonds will be
found, apd at the bottem the grains of Gold*, generally
accompanied with [ron Sand. The Diamonds are more
easily distinguished when wet, having a peculiar lustre.

Gold and Platina, whether in larger or smaller grains,
being so much heavier than pebbles, or the earthy sub-
stances in which they have been imbedded, fall to the
bottom of the bowl #e s00n as the earth js washed away
from them.

The Plate represents a heap of gravel raked from the
river, and a amuggler washing it by stealth, as, wherever
Diamonds are found, the Crown claims the property,—
Men frequenlly go ten or twelve miles in the night, to ob-
tain a sack of this gravel, which they wash at home se-
cretly. This ia what is called hand-washing. There are
other modes practised on a larger scale, which are more
expeditious, but not so economical,

The Author has seen eight men procure upwards of
twenty ounces of (old in four hours, from a portion of soil
not above two tuns in weight, taken from & deep hole
which occasioved an eddy in the river.

® A howl ( gamella) of earth is washed in less than ten minutes,
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Begcription
OF
COLORED PLATE.

SEE FRONTISPIECE.

VIEW TAKEN AT CROMFQRD HILL, NEAR MATLOCH.

THE grit-stone stratum is shown by the perpendicnlar
rocks, upon which are a number of trees. Below it the
Shale stratum, or Bituminous Schistos; upon which is
placed g machine for drawing Lead Ore from the mine.
This machine is commonly called a Wim: a part of the
vein of Lead Ore is exposed, to shew its situation. The
mine has been aunk through both the Grit Stone and
Shale, and is at present deep in the Limestone. The ex-
pola, or smelting house, has lately been removed.
- Upon the right hand is represented a sectiou of Lime-
stone, A A, divided by Tosdstone. This is introduced
merely to shew the substances which constitute the stra-
ta in this part of Derbyshire. Opposite to this lofty ridge
of Grit, is u mountain of Limestone, which rises equally
abrupt, forming a deep ravine, in which the village of
Cromford is situated. From thence, proceediog to Bon-
sall, through a ravine formed by Limestone mounigins,
the Toadstone is first met with near a public house.

At the foot of Matlock High Tor, is the Second Toad.
stone, which forms the bed of the river: it appears on the

re
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road side. About midway in the seme mountain the
Limestone is divided by the First Toadstone; snd near
ity mummit, n fimore is seen, from whence a great quantity
of Lead Ore has been extracted: it is called the Side
Mine. At the top of Matlock High Tor the Shale ap-
pears; und above it, at Riber, the Grit Stone: andabove
these measures or beds, is the coal formation.

Hot water flows from two or three sources, They were
discovered in cutting levels to drain the mines; but no
care having been taken, in the first instance, to prevent
the hot springs from mingling with the cold, they un-
fortunately becoine tepid before they reach daylight.

The Heightn of Abraham, at Matlock, is a mountain of
great interest, containing veina and fismres in various dis
rections: numerous mines have been worked init. Two
farnous Caverns® areasituated near its summit. In mapy
paris of these caverns, are veios of Lead Ore and rare
Fomils: they are situated in Limestone, except in one
part, where Toadstone forms the roof.

It is impomible to point out a walk more interesting to
the Minerulogist and Geologist than round these eavirons.
He will here find a great variety of interesting specimens,
and reap much practical information from an examinee
tion of the veins of metal, the mines and caverns, the
strata and messes of rocks, that present themselves in
all directions.

. The Devonshire Cavern is considored very intereating.
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Bescription

LAPIDARY'S APPARATUS,

INSTRUCTIONS FOR USING IT.

THE agreeable amusement of coltecting prettily marked
. pebhies, agates, &c. has of late become so general, that
almost every one who visits the sea-coast, has been em.
ployed in searching for these interesting productions, and
forming collectiona of their beautiful varieties: bat great
diseppoiniment has frequently taken place, owing to the
Collector’s not having the means of cutting and polish
ing them. To obviate which, a Portable Mill* has been
contrived, to render the operation aseasy as poastble, and
to afford both instructive and apreeable employment.
This compact Lapidary’s Mill is contained in a amall
mahogany box, and may be placed ou a parfour table,
and worked without any inconvenience. The melhod of
using it is explained as follows: viz. In order to proceed

* The Lapidaries techoically call the various circular imple.
wents, Mills :~-Thus the lend-mill, tha polishing-mill, the alitting-
mill, Xe.

¥3
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to work, the box must be secured to the table with the
cramp & (sce the plate), that it may be steady; a var-
nished tin pan, with a hole in the centre, accompanies
the box, which is to prevent the operator’s dresa from re-
ceiving the water and emery, thrown off from the mill
when at work; it holds also the emery pot and brush.

The box being secured to the table, place the tin pao
over the spindle, and screw oo the Leao Miry, marked
A, (holding, at the same time, the pully within the box
with the left hand, to prevent itaturning}; place the pot
coataining a mixture of fine and coarse emery and water,
in one of the corners of the pan, and charge the mill, by
laying on the emery with the brugh. Then tura thebandle
with the left hand*, and apply the stooe to the surface,
moring it at pleasure farther from, or nearer to the centre,
taking care not to pressac heavily as to impede the velocity.
To perform this with ease and convenience, the right hand
sod arm must rest entirely on the edge of the pan, which
will keep it ateady, and allow a more extensive use of the
fingers (o change the position of the stone, _

The mill works best when turned with considerable
velocity, in which case it will be necessary to dab or re-
new the emery often, which is easily done, turning with
more velocity for & moment, and at the same time apply-
ing the emery brush, caiching the handle again before it
has made many revolntions.

* The mill may be turned either way, but hpldnrmumi!stm
it from left to right.
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After a stone has been thus applied half & minute, a
plane will be worn down; and if = large flat surface be
required, it will of course take more time.

The emery sers in the lead mill, and produces a sarface
harder than the stone applied, which it consequently
wears down by friction. The emery, at the same time,
is worn away, and requires to be frequently renewed.

Whenthe stone is intended to be rubbed down, ¢ flat-
toxed ), if sufficiently Jarge, it in advisable to hold it in the
fingern; but if it is small, it should be'cemented (with re.
sinous cement) to a stick (as &), ora piece of wood, of the
moet convenient form, from which it mny be removed at,
pleasure, by warming the cement.

The lead mill will rub down siones of every class,
though it produces but a feeble effect on the Sapphire,
‘What are termed precious stones, as rubies, emeralds,
amethysts, &c. are seldom so large as to be held in the
hand whilst cut or worked into facets; they must there-
fore be cemented to sticks az before described.

For cutting what are termed Oriental Stones, {as the
sapphire, ruby, or tapaz), it will be necessary to use a
beaten copper or bram mill, instead of the lead one.

The PoLisaine Miry (B} must be properdy prepared,
hacked. ‘Thisis a singular operation, which is performed
by holding the edge of an old kuife perpendicular tothe
surface, and turning the mill, first one wey and ther the
other, so as to produce the greatest inequality, or rough-
nesa ; it will then hold the rotten stone, which may be
applied to it with a few dropa of water. Great cere must
be taken that emery does not touch this milf, as it will
spoil it. The stone may then be applied in the same
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mzoner as ypon the lead mill, and, by turning with -con-
_siderable velocity, it will almost instantaneously recetve
a polish, eapecially if the facet be small.

Before the stone is applied to the polishing mill, it may
be a8 well to work it a little upon the wood mill, with
flower of emery and water; this will remove any coarse
marks, and prepare it to receive a better polish.

In performing the operation of slitting, it is bestto ce-
ment al} stones under an inch in size, to a square bit of
wood, {as ¢), which should be of such a height, that,
when placed upon the pan, the atone (d) may {where it in
intended to be alit,} come in contact with the edge of the
slitting plate, to which it may be applied with a slight
pressure ; or, if necessary, a2 moveable lever may easily be
constructed, by which the stone may always be kept close
to the slitter. By having small blocks of wood, of differ-
ent heights, a slice may be cut of any thickness.

These millaare sufficient to cut, slit, and polish pebbles
of every description; but other mills are added for vari-
ous work, for which the apparatus is so well adapted.

A brush mill, to polishshells; which may also be used
for all purpores where a brush ia wanted.

A list mill (to be used with putty a little wet), for
polishing soft substances with unequal surfaces, particu-
larly shells.

A mill covered with cloth or lenther, which is alse
1o be used with potty, to polish flat substances, as marble,

spar, &c.
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A copper mill, for slitting with coarse emery ; this
will cut or saw all marbles and stonea that do not give
fire with steel.

A wood mill, to be used with sand or Gour emery, and

is applicable to various purposes.

The iron slitter ia to be used with pounded diamond,
and a constant supply of verythin oil. The great art of
corning the mill is as follows: when the diamond is pro-
perly broken, about a guarter of a geain should be put
upon asteel block, or smooth slone, (as ¢} with & small
drop of eil; it should then be rubbed a little with the
muller, in order to separate the particles of the diamond :
in this state some will adhere to the muller, which may
be applied to the edge of the litter, in tlie mancer here-
after stated, viz. hold the plane of the muller upwards,
and apply it horizontally to the edge of the mill, which
should be slowly turned, and the muller moved so that
the edge of theslitter may take off athird or half of the
powder upon it.  This done, replace ithe muller on the
steel, and gently apply any hard substence to set® the
diamond, which will be imbedded in the edge, and form
teeth; then apply whatever is intended to be cut, using
a copious supply of oll. If the mill does not cut well,
more diamond must be applied, until it is well corned, A
saucer or pan should stand with oil, with which the il
should be constantly supplied, by lading it on with a
feather. The learner, after he has slit one amajl pebble
or crystal, wilf afterwards find but little difficulty in an

. ® The Anthor has inventod a small steol roller, which may be nd-
vantageonaly nsed for setting the Diamond in the edgs of the slit-
ting plate.
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rapging the toola for work. But, I confess myself at =
loas to find words to explain to the learner what he wonld
soeasilyattain in half an hour's practical instruction, which
would assiet him more than a volume of letter press.

Shells may be nncoated on the lead mill, or on the
wood mill, by applying sand and water to it.

‘Fhis mill makes an excellent substitute for a grind-
stone : it is also useful in smoothing the surface of any
substance applied to it, (with Bour emery or fine sand),
before it is polished. These mills are applicable to va-
rious purposes, particularly the sharpening of iron tools,
cleaning rusty iron, brass, &e. &ec. .

The lead or wood mill may be used as a potter’s
wheel: a piece of properly tempered clay placed upon
either, may be formed iuto a cup, vase, &e. A lady
made a brezkfast scrvice by means of this apparatus.

Cotton strings, or twisted list, are to be preferred to
any other, for turning the mills, because they are much
more easily managed than cat-gut, and do not require
hooks and eyes.

The expense of this apparatus, with asupply of emery,
putty, and rotten stone, will cost from six to eight gui-
peas, according mx it has more or lesa tools: some are made
with extra mills, hooped with lead, as high as ten pounds.
It is particularly recommended, that those who purchase
or muke uge of them should see a practiioner perform aLx
the operations, by way of instruction. Every operation
in the Iapidary business may be performed os this small
apparatus in the most perfect manner,
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GexrLEMEN who work & great deul, should have'an-
other tin pan, on purpose for slitting with oil. When
the brushes are used, if they are above the edge of the
pan, it must be elevated, or one with higher edges sub-
stituted ; the expense of which is not more thag two or
three shillings.

TINE END,
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FOLLOWING WORKS
JUAT PVHALIBHERD
BY MESSRS. LONGMAN AND CO, PATERNOSTER-ROW);
AND
BY THE AUTHOR, MR. MAWE, 149, 8TRAND.
e . o

1. NEW DESCRIPTIVE CATALOGUE of MI-
NERALS, with Diranams of their simple Forma, after
the late Professor Clarke’s System. Fourth Edition, price
7v. enbwrely re-written, on 8 Plan caleulated to facilitate
the Arrangement of Collections.

2. INSTRUCTIONS for the MANAGEMENT of
the BLOW-PIPE, ACIDS, and CHEMICAL TESTS;
explaining the best Mode of employing them in the
Examination of Minerala, With an Appendix from Ber-
zeliua. Fourth Edition. Embellished by an explana-
tory Frontispiece, price 48.

3. The SHELL-COLLECTOR'S PILOT; or YOY.
AGER'S COMPANION, with an elegant coloured
Frontispiece, and Plate of Insecta. This little Work is
peculiarly adapted for Voyagers in general, pointing out
the Places where the best Shells were foand in a Voyage
round the World, and during a period of Sixteen \;emu
which the Author passed at Sea. Fourth Edition,

4. TRAVELS inthe INTERIOR of BRAZIL; with
Notes on its Climate, Natural Productions, Agriculture,
Commerce, Popualation, Manners, and Customs: and a
in.rtieular Account of the Gold and Dizmond Districts.

ncluding & Vogage to the Rio de la Plate. Second Edi-
tion, illuatruted with Coloured Plates and a Map, 8ve.
price 18s. bds.

5. TREATISE on DIAMONDS and PRECIOUS
STONES ; their History, Natural and Commercial,
With coloured Frontispiece, and numerous Plates, inclad-
ing the celebrated Diamonds in Europe. Juat Published,
Second Edition. Price 15s.

6. MAWE'S LINN/AEAN SYSTEM of CONCHO-
LOGY, describing the Orders, Geners, and Species of
Shells, arranged into Divisions and Families. With 35
Plates, and coloured Fronfispiece. Price 21s. plain; or
£2 19, 64. coloured,

7. MAWE'S WODARCH'S INTRODUCTION to
the STUDY of CONCHOLOGY, with ¢ Piates, snd
cotoured Froutispiece, Price Os, plain; or 14s. coloured.



MINERALOGY AND GEOLOGY.
Collections in Mahogany Cubinets, ot the following Prices:
100 Small Specimens of Metals, Eartlia, and Rocks £2 2 0
100 Ditte, with Blowplpe, Magnet, Forceps, Flnxes,

&c. - redtararsarganrnssransinas 2 18 6
200 Ditto, dltto, w:th Mawe's New Descriptivd Ca-

tologue of Minerals +«-x--- . canscan A o &-0
190 Ditte, ditto, larger, with ditto «s-ceaauns +aa 5 5 O
QB0 INLLO ~vsenraun wvasnnren P 10 10 O

Coilections containing a greater variety of substances at Twen-
ty Guineas, and npwards.

Cuzmical APranaTus, contained in a mehogany case,
consisting of—Blow-pipe, with extra mouth-piece end nozel;
Qlass Blowpipe; Stee]l Morctar; Electrometer, Mapnetic
Needle; Platine Spoon and Forceps; Spitit Lamp; Magnst;
Magnifying Glasa; Knife, with File, Forceps, and BMagnet;
Brasa Forceps; Brass Frame far holding evaporating glasses;
Tubes, Watch Glaases, Wax Candle, Charcoal; Teats and
Acids in glass bottles, with ground stoppers; Flazes; and Me-
tailic Roda.

GeorooicaL Correerions, consisting of Specimens be-
longing te the Primitive, Transition, Secondary, and Floets
Formations, with the Alluvium (Cascatho) from the Gold
Minesin Brazil, in which Gold and Diamouods sre found, from
Two to Ten Guineas.

Brow Prees, One Shilling snd Sizpence each. Fragments
for the Blow-Fipe or Microscope, One Shilling per Packet.

Larztpasis’ Arranirtus, complete, for cotting, slitting,
and polishing hard stones, With tools for scft substances, a5
Mansres, Sazirs, &e, This is accompenied with 2 newly
invented instrument for setting the Mill with Diamond pow-
der, which is of easy application, end estremely economical.
=—This Apparatus may be worked on a Partour Toble,

SHELLS.
THE FINEST COLLECTION IN EUROPE.
Price marked on each Specimen.

CoLrecTions of SasLrs fot shewing the Geners, at varigus
prices, from Three Guineas to Twenty, &3 the Specimeny are
more or less Numerous and Seleet,

Secondary Shells, .a great variety, from Oune to Three
Shillings each.—Ioferior Shells for Grottos,















