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PREFACE. 

IT U the object ot'thete Le-on-. to unloc:k, u it were, 

a caaket of useful knowledge; and to present to the 

learner, a compendioua view of the importance of Ml· 

ueralogy•. The propr1etor of landed estate.. the artizan, 

and manala.cturer, may all repderthia ~eieoce IUbtervient 

to their reapective advantages. 

TaJ: author, fully aware of the di8icu1tie. tbe learner 

bas to esu;ounter in reading volumio001 treatlle. on Mi. 

neralogy, bu endeavoured, by euy description, and 
COPCille explanation, to give him u. knowledge of the .ci.· 

ence, without &.tiglliPg m. mind, or diverting hiB atteo 
tioo, by the euumenation of eodle. varietiee. 

Tsz beginner will more readily attain a knowledge of 

Minerals, by availing bim.elf of the aid of Chemistry, 

which will not ooly afford him additional am\JiellleDt, 

but greatly facilitate hia ioquiriea.-The Acid. diB>lve 

~ the mew., which may be precipitated under variOUB 

fonna, in small gla¥ tubee, and watch-gluee.. u de­

scribed in the following pages. 



vi PREFACE. 

Ta~t aid of the blow-pipe isiudillpensable; it is IICan'e­

ly poaaible to find words ~ufficiently strong to coo;ey an 

idea. or the importance and the \llle of thia little instru­

ment; for, by blowing through it acrtllll the Hameofa can­

dle, auch an intense degree of heat ill instantly produced, 

that tmaJl particle~~ of Gold, Silver, Copper, &c. may be 

fused with fadlity, when placl'll on charcoal, and held in 

contact with thepointoftbe fl.ame. Tbeaee,;.perimentllare 

particularly iuterestiog, and are performed 80 immediately 

under the eye of the practitioner, that he cannot refrain 

from obBerviog the changC!l which take place on the ap-

• plication of heat: the vapon and the color of the •lag 

(more particularly when borax ill used) elucidate many 

important facts. Tbe whole of the materials necessary 

for such examinatimu scarcely occupy the space of a tea­
caddy. 
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DESCRIPTION AND EXPLANATION 

COLORED PLATE OF MINERALS. 

A. """"""'-of N~ ~~· . 
tm. Gold ·--· l! ! 

CL Graonla:r Gold •·-·~· 1 j 
a. Phdin& ill G..W....~"' ., 

B. Native Siher, in cvla .•••• 

C. Native Silftl', ~rrt, 
aDd crystallized ........... . 

•• 
1, Nati're Copper, in branches, 

with Crystala ofRaby Cop-

per ........................... .. 
2. Yellow Copper Ore, Blister· 

ed Copper .................. .. 
s. Malachite, ortriped, exhibit­

ing iU ~ appearaoce .. 
.. Commoo Cubic Lead Ore ·~ 

5. Whlte,orCarboaat.!ofr-.1, 

aciool&r and canaliculated 

cryetal-.... -·-~·-"~'"' 
6. Green r-.1 Ore. crystalliz.. 

ed in oi:.c-aided priam. .. .. 

7. Cubic Iron Pyrites. .......... . 

8. Brown, «LiTer Pyrill!ol .. . 

g. J:iematitiol 11'011 Ore. ohow­

ing a di~ fractare .. 

10. Blende, an Ore of Zinc, 

in detached and aggregate 

Crystals ..................... .. 

11. Clllamloo, C<18iing a Crys-

tal of Cafe Spar .......... .. 

12. Ell"'rald Fin« eryatallized 
in ~obeo, .,.;th low '·sided 

pynunid& oo each face ...... 

u. Baryt.,.., tabular, edgo!~!lllld 

con>el'll truncated ........... . 

u. Sii.aided Crystal of Ca!ca­

nMIIIII Spu, with tb~Bid-

ed apex ....................... . 

15, CoTDJIIOII. Crystal of Calc 

Spar .......................... .. 

16. Quartz io hnagomU Crya-

tals ............................ . 

J7, Gamet$, dodecahedron .. .. 

18. Ribboa or BtripeJ Jasper-· 
19. Chalcedooy, atalactitic aDd 

mammillated. ..... - ... - ..... 

20. Obaidian, llhowillg ito con-
choidal frectllre .... ~ ......... . 

!!l. Red P<>rphyry, with Whit~ 

Felapar imbedded , .......... 

fi. Orbicular Gnwite .,.._,,.. 



FAMILIAR LESSONS 

LESSON I. 

TO eKplaiu what is meant by FosSILs or Mun:a.u.a, 
and to instruct the learner how to distinguith one sub­
stance from another, ia the subject oft be following paga. 

Minenrh may be de6ned to be bodie~~ destitute of life 
and orgunizalion; they are dispersed in the earth, and 
on its surface, and commonly depo&ited in what are termed 
veins (1ee p. 38.), which, when worked, are called mines, 
whether at the gre"atest depth we have penetrated, or in 
the alluvilll BOil. A distinct piece is commouly denomi· 
nated a Specimen, 1md a uumber of various subatancet~, 
a Collectioll. 

Mi'IU!fldo9y is the BCience which bas for its object the 
knowledge of the propertie& of minerals, and enableJi us 
to distinguish them from each other, and to arra.nge audde­
l!('ribe them. 

It ill true, that this science i& not marked by those dis 
tinguiahiug la.ws, that are the leading features of the Siater 

• 
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2 HAWE'S LRQOlf5 

.Clellet:ll, yet a general knowledge of it may be attaiqtd 
~itb little difficulty; and although the Ieamer may find 
hW path at fint rather clouded and ot.cure, yet, when 
the mist ia once cleared away, a brilliant display of u.eful 
knowledge will be opened to hie eeosea. By begin· 
ning under the following d!rectioDt, contiderable pro­
grt'lll may be made in a few daya, and afterwardll he wfll 
be enabled to io.truct bim~~elt. 

To imagine that JUlY one un~U:quainted with mineral. 
could define and ny what they are at lint aight, would be 
u unl't'aliOilable Qtoexpect, that an unlettered man •hould 
acquire a knowledg~: of the content• and beautietof d .. i­
cal anthon by aeeing the title-page of their workl, 

Without further preface, I will endeavour to point out 
the IIIOIIt easy method for the Ieamer, who may~ 
a few Minerak, to discover their propertiea,. and determine 
what they are, toiz. 

Suppoee any one to hue a piece of Lead Ore. or Mia· 
ins Yellow Pyrites, aad Rock Cryatal ( QV4rtz ), or Cal· 
ctl'e<!Ut Spar. Thtte 1ubetancee are named aa belllg the 
111011: common, and wbat are generally met with:-fur­
ther, I will, for uample, .uppoae him to uk the roJJo.­
ing question•: 

J.-HOW CA.W I KHOW THA.T TDIIII LllA.D Oll!f 

ll.-011. THU PYB.ITII, WHICH II.Y.SEMBLI:I OOLP f 

lll.-oa THIS ROC~ CllY8TA.I,, 

JV,--oa T818 CA.LCAII.EOUI II'A.Il' 

Iw reply to the lil'llt of the-e queatio-Dblerve its 
blue color, llld remark it. great weight, in both of which it 
rt~Mnbles common Lead; break a •mall portioo, and no· 
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tk:e the fragment. and their metallic lustre; it will be 
110ft and brittle if c.ut with the knife•; or if a bit not 
larger thlln a pepper-com be 'placed on a piece of char· 
coal, and the flame o( a candle be dire<"ted upon it by the 
blow-pipe, it will almost i011tantly discharge sulphureous 
l'apoun, and in les~~ than hilf a minute melt into Lead, 
leaving a white and yellow powder upon the charcoal. 
The experiment being attended with tbia result, furnillhl'll 
a decided answer. 

JIOW CAN I KNOW THAT TBIB U I'YRITES' 

Shining Yellotl) Pyritert may be very readily distin· 
guillbed from any other subi!tance it may re&emble, by 
the application of the knife or hammer. Endeavour to 
cut the specimen; and if it ia Gold, it will be 110ft, and 
yield easily to the knife, like lead: or if it be struck gent­
ly with the hammer, it will be indented, Gold being mal-

Ill The lnUfe is i..diaposable in lbe URDtinatlon of Mmeral.-it 
detectll the degree of bardneM and brittJeneu, the color of the pow· ....... 

t HowiDillly, bariag met with thi!l common 011brtanoe, both abroad 
IIDd at homll, baVft treunred it with tl1_egnat2et .ecrecy, belieriR.K 
tlmt they had disoovered Gold. Brasil, Rio de Ia Plata. Mriea. 
&e. can testify the .Ustaku IIUIDY merchaatll and tn.velh:n. 
hiiVe .-de by not being able to diecriminate it from tbe pre­
doq metaL Tbia onhstance is often called Mundie, Brasil, ~~.nd 
.M.......W., ., 
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le~~ble; neither of which propt'rties are poaesaed by Py­
ritt".., "hich is, on the contrary, brittle and hard. 

Also if a patticle be placed on charcoal, and acted up­
on by the ftameofthe blow-pipe, if it be Gold it will melt, 
and retain itt yellow color; while the Pyritl'll will gene· 
rally decrepitate, aud burn with a faint blue ft&ml', emit­
tin~ the odor oftiulplmr, and be reduced to a dark color­
ed ball of IIC(Iria, which will be attracted by the magnet; 
theae eff'ecll prove that the Pyrites is a combination 
of Sulphur and Iron. 

There is, howe'l'er, a:nolher 11ery interesting method of 
,;etecting it, which furma one of the mauy beautiful ex­
rerimentll that may be made by employing the aid of 
Chemistry. Put a few of the particles into a gllllill tube, 
previOUBiy containing a little nitric acid, and hold it over 

the flame of~ lamp or candle until it boila; ifit be Gold, no 
alteration will take place; bul if it is Pyrit!'!l,considerable 
agitation, effervescence, and t•hange of color will be the 
resr;lt; which shews that I he subatance has been di!IIIO]'I'­
ed more or less by the acid. If this 110lution be thrown 
into a glass of water, ami a few drop~ of the teet for 
iron (pJ'U88iate of pota.) be added, the liquid will 9.8· 

~ume a beautiful blue color.-The Iron contained in the 
Pyritee, being dboROived by the acid, and held in ~olution, 
is as it were regenerated by the t!'ftt., and predpitated in 
the form of Prussian-blue; after which the water again 
becomes perfectly clear. 

This elegant and easy demonstration cannot fail to give 
pleasure to the learner, and ~hews that a knowledge of 
Miuerab may be obtained without difficulty, and will 
not fail to prepare aud encourage his mind for other ex­
periments 

., 
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QvuT. Ill. 

DOW AM I TO KliOW THAT Tills U ROCK CRYSTAL~ 

Apply the point of a knife; and if it makes no impn'll· 
Biou, it may be Inspected to be quartz. 

Rock Cryrtal. when pure, jg perfectly tran1parent, bnl 
it iB BUbject to speckl o.nd flaws; it occurw. generally, iu 
six-sided prisms, terminated by a short pyrumid; wheu 
not cry1tallized, it has the appearance of a piece of brok· 
en gl1188, but it is not so heavy; it& fracture ill generally 
1hining and uneven, oftt'D curved, the fragments are vc· 
ry sharp and in-egular; beat has no effect on it, unlee!l it 
be reduced to fine powder, and mixed with pot.a.sll or SO· 

da. when it melt& and fortllll glllllll. This substance and 
Ca1careoUJSpar are the m011t common in mining district•, 
and are frequently confounded with each other. 

QvuT. IV. 

HOW AM I TO DIBCOVgRTHAT TRn II CAI..CAR£0111 SPARY 

What is called Spar is oue of the mOO common pro· 
duction1 iu the mining countietl of England, particularly 
Derbyahire, and ill generally understood to be a brittle 
shining 1ubsta.nce, that w11l burn to Lirue; but Spur is 
not a very definite term, as Crystal (Qo14Tiz} is called 
Spar in Com wall. We have also other varieties, as Ad· 
umantine.Spar, Felspar, &c. 

To know if the subttance ill C4lC4rto111 Spar (Carbo· 
nate of Lime), apply the point of a knife, and if the body 



6 MAWE'S LESSONS 

ill brittle and eMily acted upon, and a white powder is 
produced, it may be presumed to be Lime. 

It a lao may be dilcovered by placing a few fragment. 
on a hot fire •hO't'el, when they will become opaque, aod 
bum to Lime; which may be known by itntyptic Wte, 
or by ita (a] ling to powder with n bileing noite-, wheo a 
particle b dropped ioto a glu8 of water. 

Calcareoqs Spar exbibite a smooth, gllill-likt, ahiniog 
110rface; when broken, the fragment. are of a rbom· 
bic fonn; it effe-rveaeea with acid., e.-eo with atroog vin­
egar, if dropped upott it when reduced to powder: if 
tranaparent, it hu the property. in a high degree, of pre· 
.entiog two im.ges of an object ~~een through it-whence 
it baa been called do.&lenfr-Mti-t~ 1pu. Thill effect may 
be bett seen by placiug a pin underneath it, when the 
two image& will appear more or leello di.tant from each 
(l(her, u the piece of Spar ia thick or thin. Thia aingu• 
lar and pleaaing effect bu uol. yet been fully II.C«<UU!ed 

ro •. 

In the following Leaton• [ shull adopt that arrange­
ment which I coll8ider to be beat calculated to afford the 
learner tbegreateat facility in acquiriPg a general idea of 
Minerals; and I shall endeavour to describe, in tbe eui· 
ffiand moat coocite manner, the dUtinctive ebataelel"' of 
the .utV,ed!l which will be prmented for examinatiou. 
The arrangement very nearly coincides with that of the 
"New Descriptive Catalogue.'' 
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'LESSON II. 

GOLD. 

HOW IT !IUY Bli IUIOWif, A.lfD WB~RB 1T IS U!IUA.LLY 

J'OUifD, 

GOLD is geuera1ly obtained from the alluvial110il, in 
small lumr- or particles. called gr"ins or Gold-duet, 
seldom 110 large u a pea. In Brazil alODe, above twenty 
tons weight a..e annually procured, which forma a large 
porttou oftbe Circulating medium of Europe. The prin­
cipal mining diltrict ill called Minu GtmU.-Tbe reader 
will learn with aurp~ that the whole couptry doa~-uot 
COiltain one subterraneoua excavation! What is there 
termed a mine, istbe bed of a river or bottom of a r<~.¥ine, 
or--.e peculiar place of greater or lea& extent, where 
the 110il ia com~ of allu¥ial matter, ~iating of round­
ed pebbles. gravel, &c. aod 501Detime~~contaioing P,.eciqw 

814nu, beaidet. Gold, of~~JAU:h it il t.k greet rw:fPtccl& 
Thill argues, that tlie particles of Gold have bee11 dii· 

aeminated in the mountaillll, and, on the decomp!*itiou 
of the rocks, have been waahed down by heavy torrcota of 
rain to their pn!8e.Dt B.ituation. It ia commoo to see Pyrites 
dUprr"Hd in Lime.tooe, and 1 have 110me ~imePa where 
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the Gold, in graina,110 diatributed in Jasper and Granite; 
but they 1re very rare. 

The Gold ia found by raking away the alluvial BOil from 

the rock, and aubmittiug it to 11. procesa of wubing, by 
which it i& freed from the earthy matter and other aub­
ll:ancct• •. 

Particle!ll of Gold are110metimea .110 extremely delicate, 
that they will Boat on water; another variety i& 110 ~~mall, 

that it cannot be lleJIIlr&led from the accompanying hea­
vy ferruginous matter without mercury, which, on being 
strongly triturated, takea up the Gold, 11.nd amalgamate.~ 
with it. 

In Africat Gold-duat il; an arti~le of commen~e, and 
considerable quantities are exposed for 111\le. It ia often 
adullerated with web Pyritn that ia the neareet to it in 
color, and not on frequently with bNUI filing•, which the 
merchanla appear not to know how to detect: from 
the" want of thi1 1011 of knowledge, many have aufl'cred 
ll.'reat 101111. Someoftbe better informed negroes make a 
trade of" trying Gold," and are called "Tryen." Mer. 
chants and captain& pay them particular attention and re· 
sped when they are employed on this busiu{'8:9, llll, from 
their •ligld k'IID1fllnlgt they nve their employers from im­
positioo; on these days the poor negro is admitted. to the 
captain'stabl~. 

• See Frontispieee. 
t The negroes ¢'ten b1ing froa> tha interior their ocauty eut>­

iDg• iD the hol!n"l!' of a quill to ~~ell to tlte factoro. 

• 
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ON MINERALOGY, 

IIOW TO Pt;'ft:CT (i0LD DU'T THA.T H.l.l .EEN' 

APUVI'f.RA.TEP. 

9 

Place a little of the Gold-du1t in a glRBB tube or earth· 
en'l'!'are saucer, and pour Nitric acid upon it; then hold 
the glallll or 111.1.ucer over a ftame, or up()n a few embe111, 
until red fume~~ (oitric vapon) arise: if it be pure gold, 
the liquid will not becom~ discolored; but if pyrites or 
bi'UB filioga, &c. which resemble Gold, should have been 
mixed with it, the acid will become turbid, green, and 
black, discharging bubbles of air. ARer the ebullition 
hu ceased, the residue shuuld be wuhed with water, and 
acid again poured upon it, when the.ame effed may be 
observed, but in a l618degree; and ifthe t>xperiment be re· 
pea ted· till all efferveM:encecea~e~~, it will finally leave the 
Gold-dust pure•. Thia easy method of purifyiog Gold 
Mhould not be unknown to gentlemen who travel. 

PLATINA 

IS found abo in grain., acrompauying Gold; it i~ heavier 
than granular gold; is of a white color, and resembles 

• The reuon of this ia, that Nitric acid disaol•es Iron, 8"""', 
&.:. bllt baa oo effect npon Gold, trhich """ only be <ilisol•ed by 
Nitro-mnriatic Acid.-Soe " lfWtrw~fin Ma~ oftk 
Blowpipe, CM.ie<zl Tem, &c." 

"' 
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lilYu; hence it M called Platina, the diminubYe of 
PIMa meaning SiiYer in the Spauilh language: it ie Ob­
ly met with in aome peculiar Gold-wuhinp in Mexico, 
and in ooe or two ip Brazil. It. great weight will dia­
tinguiiJh it from tilver and aU other metala. 

SILVER. 

AS Sil¥er baa been met with iu variOQI partJ of Com wall 
and Devonthire, the learner will naturally deaire to k.ww 

HOW TO l'&OCU:D TO DIIC&IMI.ATf. O&U OF 

nl.:n:a. 

N.titJe or Virgin Sil"'tt'o II$ it is f!QJDetimes called, oc­
cun in delicate curled fibres, of a silk white color, and 
filling little cavitie. (neabl) in tpartz; these fibre. are 
tough and flexible. often surrounded by a black, earthy, 
soot-like subataDce, It also occunm111111ive and branched 
in atmng ramificatiODa, or leaf. like; abo pepetrating Spar 
and other sublitaoCilll, in loug aerratecJ, wire-like branche., 
detached or COPnected, and frequently interwoYen, like 
net-work. These ailyen have often a fine rich metallic 
lu.tre, resembling Tin, but are &object to become tar­
nillhed and black by ell:p<IIIUre to the atlllOBpbere. 

Silver in tbia &tate, NGtiPe Sil11tr1 cannot be miataken 
after having been once ex&Diined; It yield. to the knife. I 

i 

~------" 
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beiag little harder than lead; it ia malleable, and may 
be indented by tbetmalte.tblow of the bamm.er; it melb 
into a beautiful white globule. 

By d~teatteotion to these remarkl Native Silfer may be 
ahvaya di&c<wered. 

Ruby Sil,.,., to called from it. red color, ia the most 
beautiful of the ora of tbit metal. It occura disaemiuat· 
ed, in a yariety of formt, and 'l'ery frequently in translu• 
cent ai.s.·li.ded cryatala. 

The M>O"icte 6( SiW.,- reaembla born, and hence 
it it called HlJn. Silt~.,-: it ia 80 soft, that it may gene• 
rally be i!Uiented by the nail: it is extremely eaay offu­
tioo, melting eva~. in the flame of a candle. It ill a ve· 
ry rich ore. yiclding above 70 per cent. although it has 
not the leut appearance of a metallic 11ubstance. 

Muty of the Orea of Silver, are frequenUy combined 
with other metah; the following euy experiment wiU 
alway• detect ita pre&ence. 

If it be a rich ore it will be IIDI'tto the knife or hammer, 
and melt under the blow-pipe with little difficulty; and,. 
by repeated futioo with boras, a bead of Silver may be 
produced; the combinatiOJl.IJ will be driven off by hut, 
or be mixed with the borax, forming a dag. 

Or a few •mall puticlea or the Ore may be put into a 
glliM tube, and a little nitric acid dropped npou them; 
then bold it over the tlame uotil tbey ue dU.Oived.; af­
ter which dilute it with water, IUld alir it aboitt with a 
bright copper wire; if any Silver be preaent, it will co­
ver the wire with a dull muddy sut.tance, which is me­
tallit: Silver: ori(a drop of muriatic acid ora little com-

-
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IliOn •It be 11dded to the -olntion, the Silver will be pre~ 
cipitated io a thick aud dun white cloud•. 

If the ure contain a large portion of Copper, which ia 
~uently the caae, it will 1hew ibelf in melting, by co­
loring the borax green, also by auperllcially coating the 
Silver, but it will finally bum away with a green flame 
if the beat be continued. It may abo be pre<:ijiitated 
from tlre aolatioo, by immcni11g in it a rod of iron, which 
wHI be=me coated with a film of metallic copper. 

If the ore contain Lead, it will be IBOT1l euily driven 
oft' by heat, coloring the charcoal a whitiBb yellow. Other 
combinations. which are very frequent,. u SWphur, Ar­
senic, Antimony, and Bismuth, are easily evaporated. 
The two fonner may be detected by their amell; 
Antimony, by burning with a thick white &moke; and 
Bismuth, by leaving a yellow-white ol:ide. 

The-e uperimenb oo the preciou• metab may be pe~ 
formed with eue and elegance, by merely ~ing a 
few cbemkal k'll~ 

Silvtr ia very generally diBtributed, it ill found in va­
rious parts of Com wall and Devon.bire, and in tbe Harb; 
nut the mines of Mexico and Peru produce ten timf'tl u 
mucb as the whole world beside. 

• Lead &leo;, precipitated by themuriatie ealt.e, but the two me-­
tal. IJI8.Y be euily d.iotinguiobed; the precipitate occasioned by 
the prewnce of Silnr _qul<:ldy tllnlll black by uposure to light, and 
i8 perfectly iasoluble in water; that renlting from lead io not af­
fected by light, io IIOiuble in about 'l5 time~! its bulk of boiling wa­
ter, and aiiKI in nitrie acid. 
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MERCURY. 

HOW IT M.I.Y BF: JUJOW!f 1111 IT& III.I.TU8AL IT.t.Tt, 

QUICKSILVER. once seen, cannot be mirotaken, it be 
iag thE' only metal which ie found naturally in a fluid 
state; it exi!!U in thil!&tate in aemi.iudurated Clay, in 
&andstone. and other earthy productions; it al&o often 
occun in amall or Ia~ globule•, commooly attended 
with a red subatance. The or~ from which the 
greaten quantity of Mercury ill obtained, are called 
Cinnabar, which, when rich, are extremely beavyp 
compared with Iron. They are of a light or brown 
red color; some varietie~ are dull, other& bright and 
ahining. They may slways be known, if rich, by their 
grest weight. or fl'OW the knife leaving a deep-red streak 
upon them; or by es:po~~ing a particle to the flame of the 
blow-pipe, when the Mercury will exhale in white fnmea, 
which may be cornlen!led_upon a plate of Gold, aa a M'lve~ 
reign, or a piec-e of bright Copper, aa a halfpenny, held 
over tbevapor; the plate wil1111111nmea ail very appearance, 
wl1il'h will become brighter the more it i1 rubbed: tile 
mercury cannot eaaily be removed, except by burning it 
olf.-Quickailver i& always ftuid in our atmo.pherc, but 
may be rendered solid by producing :utiHdal cold 

The orea of Mercury are not generally dil!tribnted, hut 
where they are found, they occur in conaidenble quanti· 
ty, as at ldria, Almaden, and Deux Pont a. 
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COPPER 

ROW TO Pllle&IMIW.I.TJ: 08EI OP COPPa&, 

COPPER OraiiJ'e found in abundance and In greU. va 4 

riety; but aa it U not my intention in thillittle WOI'k to 
et~dwvou.r to enumerate all their appearance~, I IJball 
merely deacribe the subttance generally, and explain tht! r 
euint method of detecting it. prerioualy ot.er1'ing, that 
Copper b not un~mon in ib -u... state; in wbicb 
fbrm it it found musivc, compreued in leuea, foliated, 
hrarn:h-like, &c.; piece& of thi~ deacription are often met 
with in veiae, particularly in Corowall. Thi1 specie~~ 

80 much resembles the Copper of commerce in color and 
ttttnre, that it needs no other deteription, 

The om of this metal will be found to be more or lefll 
hard to the knife aa they are poor or rich, the beat being 
the aofte.rt. Thereia another method of determiniog the 
purity of the ore, by placing a IM!lBll particle of it UJIOII • 
piece of charcoal with a little borax, and directing the 
fta.me from the blow-pipe npon it; the ore will 110011 
melt, and if it be rich in metal, it will be reduced to a 
bead of pure Copper, coloring the borax green, or nd­
hrowo, or both. 

ChemiBiry al110 affords a very easy method of detect. 
ing the presence of Copper; it i1 1111 followa: 

Reduce a small particle to powder; put it into a gl11111 
tube or wlltcb-glalll, with a few drope of diluted nitric 
acid; if no artion takes place, apply a little heat, by 

I 
I 

J 
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holding it over the Same or a lamp; tbe 01'e will thea 
soon be dissolved by the acid, IWd if 11 h drops of wa­
ter be added, and tbe point of a knife, or IUJf piece of 
clean Iroo be immented in the 110lutioo, it will bec:ome 
coated with 11 ftlm of COJIPIIT• 1hoold any be preRAt; or 
if the 110lution iB thrown into a glau of water, the addi­
tion of a few drat- of liquid lrlniJlOUia will commu.Dial.te 

to-itaba.util'uJ blue «~lor-. 
Evt:n Wllter pusing tbroQgh a vein of this metal. ofteD 

beaJmN 110 .troo.gly impregaat.ed. with it, that re~e~Toin 
are formed to receive it, into which iron ol uy de.crip­
tion ia thrown; after a few days it becomes coated with 
a .troug coveriug or Copper, which b; ICI'aped oiF, and 
tbe Iron again plunged into the water: this is ~ted 
10 Joog a 811Y Copper l'ellllliol; and frequeutly by thhl 
method sneral too• are obtained. The metal thu• pro­
duced iB very pure, and 8led for the line:lt purposea. 

Or. of Copper ha'fe commonly a yellow appeannce; 
the poorer Ores much re.embling Jroo Pyrites; tbele 
CODtaia a large portion of Sulphur and I roo, but are-.(\.. 
er to the touch of the llllifetbao Iron Pyrites. The richer 
Ore~ are Of a Gold yellow color; eomc are beautifu.lly iri· 
~eut, and a.etberebre c:alled Peac:ock Copper. Tbete 

• A limi.lar efFect will be prodi>CIId 11p<111 an Ore of Nicbl; bat 
it ... ,. be euily ~ by adding a little snlphnrie or nitric 
11cid to thuo!ntiOll, oilightly in eu:esoo, who the iiiiDK'TIIion of a bar 
of Zillo will preclpitata any Copper which m&)' he ptWHt, but no 

ef'ect will be produced on Niekel. Should a dirty mud-colored pre­
cipitate tab plaao, it may be foand to ariel: from a Utlll'fl of Ar· 
oenic IIDd Iroa, ..nth which CODIJiaOII ~ of Nickd &boouad. 

-
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nrit'tietl have a deeper aod more flame-like tint than 
common Pyrites. 

Some ores of tbiB metal have a 1hiniug metallic grey 
IQ&t:re, not unlike Iron; and othen are earthy black and 
neu .oat-like; alaoruby colored and brick·red. 

The Car6o1Ulfn of Coppa· are perhape the WOBt beautiful 
in the d- of metals; their colon are green or azure­
blue of nri001 shadea. MaU!dlit~ i! a mallllive variety of 
liW" former colOur, and is most elegantly marked with un­
dulating zones. In fact, whenever the learner meffil with 
a mineral of a blue or g-reen colour he may auapect the 
preaence of Copper, which may alwaya be detected by 
the preceding metboda. 

The Plunplwdn of Copper are of a dark green color, 
with black apota: they may be known by their easy fu­
~ion, wbicb take. place u 110011 11111 the flame ia applied, 
and leaves a brow11 alag. Muriate of Copper commu­
nklte. flrvt a bes.utiful blue color to the flame, and af· 
terwanb llD emerald green. 

Ore~~ of Copper, if Nlmbined with arrlffl.ic4l acid, or 
ow1enic, may be known by their being easily fu5ed, and 
giving copious vapol"'l, which emell of garlic. 

The bef"ore.named subatances are amongst th011e which 
m011t generally occur in this country. 



ON MINERALOGY. 17 

IRON. 

THE goodnese of Providence i~ wonderfully diflplayed in 
the distribution of this m08t Ulleful metal. 

Oru uf Iron pret~et~t thenaelves in great abundance, 
and exhibit a variety of appearances; they may gener&.l. 
ly be ·detected by their action on the magnet, which, 
however, ia not ob8ervable in 110me varieties until they 
have been heated by the flame of the blow-pipe, and the 
sulphur driven off. An easy method of detecting lrou 
has been already deticribed, (p. 4). 

The most common Ore in :England, from which (ron 
ill made, ia Clay lrtm Stone, which may be considered a 
dt'pOiit, and often contains vt>getable impre&!liona. It is 
aiiDOI!t always found near coal, so nece~~~~~~ry for melting 
it. It iB 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. l 
particularly recommend to the student to learn how a 
piece of Iron Ore is worked, w lUI to convert it into the 
useful form of a knife, lUI aaubject"weU worth his attention. 
So common :w thia useful metal is, yet how few know the 
process it undergoea before it can be applied to our Wllllh! 

Pyrite~, the most abundant ofalt minerals. is of a ycl· 
low color, frequently beautifully crystallized in bril­
liant groups or detached cubes, &c.; it also occun mas· 
live. It is a combination of Sulphur and Iron, which 
bas before been stated. Thit Ore of Iron la often diase-
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mioated in flue partlcl~ in Spar, Limeatope, aud Coal; 
~y any mioe h worked where it ill not !Ouud. 
Other propertift ofP}'rilellare de~eribed (p. S, 4), 

Clay, Sandstooe,aud Jupen, frequently cootain acoa~ 
aidefD.ble portion of thia metal, which gi 'Veil to thew their 
red or yellow color. In some stagea, the Iroo ill IllOP'e 

tobject to decompo.i.tioo than in othen, aud of COilJ1Ie the 
aubetaoce cootaining it· become. more deeply tinged with 
brown or ye1Jow. Many indurated, clay-like atoues ap· 
pear ocbreom on the surf'ace; but, on being brokeo, they 
nhibit two or three llta.ges of decomposilioo, the cenhe 
remaining perfect and hard, not having beeP affected 
by either water or air, whilst the action ofbolh Up<Nl the 
exterior bu given it so different an appearance. 

'The H-.titu are of a red, black, or brown color, kid· 
ney.abaped, aod of a fibroua or radiated JtructQn; they 
are extremely heavy, and have often a poli1hed metallic 
appearance; they are sometimes encrmted with a red, 
duaty matter whkh soils the ll.nger.. Tbe term wu 
first applied to those v.rieties which were blood-red, and 
afterwards to those of similar .tructure. 

There are other varietieaof Iron which are grauularand 
compact. u.LoaMtorvand 1hlning Spend.r lro. fhu: aod 
.orne have the a~rance of aggngated parliclet oflroa 
or steel. The beautiful Ore from Elba p~ob! itaelr ia 
large crylltaJIU:ed groups, of tl1e brightetl: iridetee.Dt co­
Ion. IUid of the greatest IIJllendor. 

The CaTbotude o/Ironhugeoerally a gfllteoiog pearly 
appearance. very unlike a metal; ita U.UIIl color is IODHI 

• 
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abade of brown. Itt weight would be 1Wiicieut to make 
tbe lea:l'ller mspeet that it was not what it appeartod to 
be, ami tbe applicat.iou of either of the ai;Mne-meutioood 
testa would decide that it wu Iron. 

&mly Iron. Oru are io great abuodaoce, aod occur in 
alluvial soil, Inl.ml particularly io rivllrs and ld:reaDM 
bounded by Grauitemountaiu; they always acoompaoy 
Gold DWit in great qlliUltity, and ara probably f'rom tbe 
AlOe IIOUI'(:(", 

MANGANESE 

IS a: 110.bstanee of a dark color, and earthy appearance, 
frequently aUendaot on Iron Ore. and ochreous aubllta.n· 
ces. It commonly occun near tile aurfue, aod is uaed 
in gl11111 manufactories, and io hleaebiog. 

Manganese in ib general apvearance U earthy, browu, 
or black, 10ils tbe fingen when touched,. tuJd frequently 
containa delicate fibi'C8 of a bright iron-like l118tre. An­
other varietyil striated and acicula:r, of a metallic appear· 
ance and heavy; it is eoft to the knife, and may euily 
be dW:inguiahed from any other mineral. It aleo occnn 
with earthy mbatu.ncea, tingi11g them a beautiful rase or 
pink color. 
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The foiJ.owing experime:Dlll will always di!!Covcr the 
pl"t'llt'nce of Manganese. 

Put a ama11 portion, reduced to powder, into a glass, to 
which add a little muriatic acid, and hold it over the flame 
of a lamp. If Manganese be pre.ent, it will occa~~ion a 
disengagement of gae (Chlorine), which may be knowJJ 
by ita aufl'ocatiog odor, and by its discharging the color 
from print¢ linen, previously moistened, held over the 
fum~ 

With the blow-pipe Manganese vrnenta some curiou~ 
and pleasing phenomena. A very small particle, after 
being exposed to a red heat, placed ou L·harcoal, with ten 
time! its bulk of borax, and f!lliCd by the interior fiame, 
forwa a globule of a violet color; IIUtfer it to cool, and 
gently remelt it, and the color will be found to have vu­
niahcd. It may be reproduced by again meJtiog it with 
the exterior yellow flame, or by adding a bit of nitre, 
which will be beat seeP by drawing it, while in a state 
of fusion, ioto fibres with a pair offorcepB. It cannot be 
reduet.-d to a metallic atate by the blow-pipe, 

Manganese gives the color to Amethysts, and other beau­
tiful geDlll. Calcaroous spar and quartz derive their pink 
tinge from it. The dendritical appearances on various 
subatam.:ea, and the beautiful mon-like representations 
ln Mocha stones, owe their origin to it. Mangauese is 
common in Devooiihire, and worth about 71. per lou. 
It is ofthe first importance in making glallli. A prepara­
tion of this subBtance is called mineral Chameleon, from 
ita properties of changiPg color during solution, 
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TITANIUM 

OCCURS under a variety of forlllll, but generally in slen­
der cryatals of a brown or red brown color. A par­
ticular variety, which exhibits a beuutiful capillary ap­
pearance when imbedded in Rock Cryltal, ia u delicate_ 
ll!l hair, hence it is 80metimet called VenUH'a Hair; it al80 
presenbi it&elf in a regular fom1, ll!l thick llll a qnill; an­
other variety is found imbedded and wedge-shaped. 

Me114Cluma'te is a variety of Titanium; it iB found in. 
grain& of • black color, intefllpersed with &and, and re­
sembles gunpowder. There are other varietiet that oc­
cur in larger and smaller grainR, which are generally 
affected by the magnet, but lt'llll sensibly thau the pre­
ctding. 

LEAD. 

HOW TO DETEOT O&U OP LEAD • 

THE ores ofthiB metal are both vuiou! and oumerow; 
they may readily be detected by the blow-pipe, as baa 
bee11 already de~~eribed (p. 8): from the eue with 
which they are acted upon by this instrument, I particu­
larly recommend the learner to make frequent experi­
ments upon them. 
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They occur in large or ~~mall veini in almost every rock 
funnation, but principally in Limestone; they generally 
coot.io a portion of silver, partit."ll]arly the oreanfDevon­
sbire and Cornwa11. The mD!lt abundant is the blue 
Yariety, from which the lead of commerce i~ chiefly pro­
duced. 

Other ore~ of Lead are white, green, yellow, red, 
&c. wbkh may generally be di6COvercd by their weight: 
they all eaBily )'ield to the blow pipe, and meltintosmall 
globulee of lead. Ira particle of any of them be reduced 
to powder, and put into a glliM tube, with a few dropl!l 
of diluted nitroua acid, it will be di!l8011'ed with bristr., 
dl'erTCIICence; and if a piece of zinc be immened in the 
i'IOluti<m, the lead will be preeipitated upon it in a metallic 
state. 

The white ores of Lead become orange and red at 
difFerent degl'ee$ of heat; and !IOllle nrietiee decrepitate 
(or start l'rom the charcoal) on the sudden application oC 
the ftame1 this may be prevented by reducing it to pow· 
der with a little borax, and applying the heat very gra­
dually. 

ZINC. 

HOW TO DETECT OREB 01' ZIIIO. 

ORBS of Zitae form two distirict substances, 1111 BltJtde 
or Blcel Juk, and Ca/4rttirte; both ofwhich present te· 

vera] varietiee, though they form the Arne metal. 

J 
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Blende ia commonly black, brown or yellow, of differ~ 
ent •hades; it is miiBIIive, and often appean in clnllten 

_(COPfuBedly crystalli:red) upon the surface of other mine­
raJa; it may be e&$ily cut by the knife, and by IJ('n.tching it, 
a lighter cok>rcd powder is produced: 110me of the yel­
low varieties, when rubbed even with a pen, yield pbo.­
phorescePt gparka. These Ore>~ resemble Tin, but they 
arc neither 110 heavy nor so hanl, and, by comparison, 
may be readily distinguiBhed. Under the strong flame of 
the blow-pipe, Blende evaporates, 11nd goes off in white 
flakes. 

CoMmon Calamin~ greatly resembles 110111e of the earthy 
minerals; it ill frequently cellular, not unlike bone; i~ BU· 

perior weight will, however, Jeqd to a auspiciou of it• me­
tallic nature. From argillaceoua stonea it may be distin­
p;lrllhed by iU want of their peculiar odor when breathed 
On, and by not becoming tena~ioua when tuoiat~M: it 
also strongly dfetvC!("CB with acids. From the Carbon­
ates of Barytt'a and Lime it may be known by placing on 
the back of the hand a particle which bu been recently 
e:~~poaed to the blow-pipe; on moHteniog it, the beat 
which ia evolved under these circumvtancea by the above­
named earths, will not be experienced. 

Bef"ore the blow-pipe it is infusible, but JOSC!I about 
oae-tbird of its weight; and if tbt: heat be continued, it 
eacapea in white particleiJ. In nitric acid, moderatelydi· 
luted aud warmed, it dissolv~ with considerable rapidity 
a.nd effervescence; and i( a email quantity of the .eolution 
be poured into a glRl!ll tube, the addition·of a little ammo­
nia will cause a white precipitate, which will be re-dili­
!!Oived on adding an excea of ammonia. .A •lip of pa­
per 1mmetlied. in the 110lutiou, and then held within a ft!w 
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iucbetof glowing coals, will kindle spootaneou•Jy soon 
after it is dry. On slowly ev~porating the 110lulion, the 
crylltals which form will detonate when proj«ted on ig­
uited charcoal: tbe5e chAracters aufficiently distinguish 
it from other minerals. 

The pre.~ence oi' Zinc in any ore may abo be known 
by mixing a small portion of it with a few grain• of 
Copper filings, and a little charcoal; on cautiously apply· 
ing the flame of the blow-pipe, 60 IU; uot to volatilize the 
Zinc, the Copper will be converted into Braa. Should 
an ore of Blende be used in thia experiment, it will be 
necellll8.ry to Bubjed it previously to a moderate beat, to 
drive off the sulphur. 

Calomaitu occul'll in masaes, brown, yellow, and green; 
al110 crystallized, in divergent transparent cry dais, form· 

ing degllllt group~~o H is generally porous and cellulor, 
but sometimes compact; and tbis apecies, when ttruck, 
~ielda a melallic IIOUnd. Some varietiea become eledric 
on being warmed, and are hard enough to give spark!. 
with steel. It iB in great abundance in Derbyshire, and 
other limestont countriea; it is used to convert copper in­
to brau. 

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

A new metal, called Cadmium, hulately ht>en disco­
vered in the Derbyshire Calsmiue. 

A yery prelty eJ:~riment is performed with a c~~mall 
partiele of Zinc, which, though generally known, I will 
detail for the purpose or •hewing the great affinity it hllll 
to lead. 

\ 
I 

I 
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EZ~U~~pl•· Lead ia acted upon by vinegar, and forms 
acetate or augar of lead, which, when diaolved in water, 
leave~~ a white precipitate. If a piece of Zinc be sus­
pended by a thread, aud immel'ICd in the 6uid, it will 
be Cat'l.lred allllOIIt imrtantly with the tlnest flake~~ of lead, 
regenerated in ih metallic state, which may be seen ap­
proaching it in all directions. 

Thia beautiful, amusing, and iuetructive experiment, 
cannot be aufficieotly admired; it iB a le111011 upon attrac. 
lion and affinity, wbkh cannot fail to please thoee whg 
have not heretofore aeen it performed, 

' 
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LESSON III. 

TIN. 

I'Jf, Gl.lii:lllt.I, lt.PPElt.lllt.NCE1 AND METJIOD OF 

DI'.Tt:CTHIG lT. 

TlN may be detected by placing a portion of tbe Ore 
in muriatic acid, and adding a few dropa of muriate of 
gt.~ld, which will produce a purple precipitate: it is es­
sential that both the solutioDB Bhould be freah prepared. 
The muriate of gold may be readily formed, by putting 
a little gold-leaf into a gi!IM tube, with a small q11antity 
of muriatic acid, and adding nitric acid, by a few dropB 
at a time, until the solution is etfected; it will be facili· 
t&ted by expoeing the tube to a moderate heat, over a 

spirit lamp. 

The general use of Tin naturally presents itself to the 
uotice of tbe learner: it i.a not eo much distributed u 
many other minerals, but it:ll ores ell.i.at in abundance 
wherever it hu hitherto been fouud. It ia one of the hea.· 
vieat ores and the lightest of meta!&. It presents but 
few varieties, which may generally be known by their 
great weight; it ;. sometimes of a resinous color, but com· 
monly approaching black; ita cryltala occur in group~, 
preteoting planes, often interaecting eacb other, wbicb 

1 
I 
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mOitly have a high llllltre, It i1 liard, aod dilBcultly 
tcratched by tbe knife. It funtlll vein., IIOine or which 
are delialle, and not thicb-r tbao the blade of a knife. 
It ill al110 met with in allnviB.J.BOil in llOall, heavy, oodnlar 
piec-.calkd BIRam Tin; and IOille have divergeut.tria!, 
sad a ligneous appearance, hence called Wood Tin. 

The ore~~ of thia metal are not euily reduced: after 
beiogespoled to a red beat, they BhOilld be pUTerized, and 
miaed"Witb eoda and_ chareoU, aod then e,.;poted to the 
blow-pipe Oil a clay llipport, when minute globulea of 

Tin will appear. CIU'e m.UBt be taken not to cootiJiue 
the beat, or the tin will be reduced to a white powder. 
Tbe RUD6 on::, melted with glu., will prodllCe an opaque 
en01el. 

Ore. ol Tin reaemble orea of Iron in .orne ca-, u well 
uores ol Bleodc; but are harder, and much heavier; aud 
caanot be mistaken, after obaerving the precediug de­
Kriptioo. 

Tin -iatea with Blenda and Fluor, and IIDIDetime. 
with Copper, but not with Lead or Calcueoos Spar: 
it 1e CODBidered u one of tiJeoldBit metale, beiDg diloover­
ed ooly in the Primitive rockJ,. Granite and Clay Slate. 
It bu not been foond in any part ofthiB kingdom except 
Cornwallaad DevoDBbire. 

' 

" 
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BISMUTH. 

THE Ule ol thill metal U. rather conllned; with Tin, it 
forma a 110ft tolder, which ia u.eed by glaziel'll; it ia aJ.o a 
conetitueut of Pewter. 

Bifmtdl ia a metal that iB not malleable: it ia found in 
a natiVe Btate, but more generally combined with Sul­
phur. 

It hu a peculhlrly agreeable metallic appearance, of 
nriOUII colon, geuerally resembling the hue of a Pigeon's 
N~, ch1111geable as the light 11triket it; which peculiar­
ity may serve to di~tiuguW:!. it from granular Lead Ore. 
Jt ia 110ft, and meltll, the moment it m:eive. the flame, in· 
to a white globule; which, i( the heat be continued, vo­
latilize., leaving a white deptwit on the Charcoal. 

Biamuth frequently accompaoiet Qf('ll or Silver, Lead, 
Cobalt,aud Nickel; and, 118 its varietie. an: very few, the 
learner wiU be euabled to determint! them, after having 
di&cemed their peculiarities, by comparing them with 
Qther meb.llic wbstances. 

TELLURIUM. 

TELLURIUM ilia whitish colored ahioing mineral, di•· 
tcmioated anperfl.cially, in amall1t0d delicate leues and 
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fibre~, of a polillbed steel color, often appearing map-like: 
from thie character it ia named Graphic Ore. 

It ia 110111etimes yellowiab, and there i6 a nriety thai 
approuches to black; the latter ia rich in Gold, and 
occun in larger folia; they both yield to the knife: a 
bead of Gold may be obbined from the ricbe.t variety 
by melting it with borax. The Graphic variety cannot 
be mistaken, and the nthen may be eMily discriminatet'l . 

Tellurium ia of rare occurrence; it commonly contains 
Selenum, which may be detected by CX!X*ing a particle 
to the flame of the blow-pipe, when it will emit fumes 
hat'ing the-odor of hone.radith. It ia found in Trantyl· 
Yania. 

ANTIMONY. 

HO'II' TH~ OII.U OJ' A.!IITUlO!fY Ill AT BE ltliiOWI. 

ANTIMONY is much used in making Priuten' type., iu 
Medicine, and other purpoeea. It may be ditlinguish­
ed from Galena by being much lighter. 

It d0f'8 not form 110 many varieties as several of the pre­
ceding. It frequently occun in long thin crystal!, like 
needlea, diverging from a centre, and of beautiful irides­
cent colo111. It has generaJly a shining bright appear­
ance, l'elll'mbling Lead Ore; but it more rowmonly oc-_ 
con of a dull, metallic grey color, compact. or compoied 
of acicular fibres. The mllllllive variety ill110metimee co­
vered with a yellowillb ochre, ariaing from the decompo­
sition of the metal, which is not the caee with Oru of 
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Lead. Aatimooy il toft to the kllill, ud YelJ britlle.· 
The !lame of.the blow-pipe will immediately detect it, u 
it melta -the m.tant it it expolell to heat, and theo ap­
pnn ua dvk-oolomlalag or MlOria, ~Melling aod bum· 
Rag entiftly away in white fume.. 

MOLYBDENA. 

MOLYBDENA ian Mineral not very abUJJiiult, though 
it occur& in many Bitua.tioos; it il genera.lly in qmall foli· 
ated patchea, of a lead 1::0lor. It greatly nlllembles Tel­
lurium, but its leaves are more flexible, and it l:!fY.Btal­
li:re. in &iz;-si.ded tabular plates; it dOOI not melt undn 
tbe flame of the blow-pipe, It also much reaemblell piJ;Im· 
bago, (common black lead), but may bedistinguillhed by 
ita marking porcelain or earthenware with a greenillh 
etreak. 

It il commonly disseminated in quartz;, It il c0011i• 
olered to be one of the oldest metala, and alway• occurs io 
the primitive rockl. 

Ita uae is very conftned. By being dietiDed with Nitric 
Acid a brownish powder i1 obtained, which i• called 
Molybdic Acid. 
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COBALT. 

r~ow •au •r coa.u.T •.t.v Bl: KNow•, •N.D 
THEIR UIZ. 

THE meW called C•icll give. the .beautiful blue .color 
to China and earthenware, and m mach used in enamel 
painting. 

The Or• of Cobalt,.like many of the prec.«<iog, cou­
siat ofRveral varieties, IIOOle of which arc rich, and yield 
a great quantity of coloriur matter, which is highly va­
luable; otben again are too poor to puy the expense of 
working. Tbe Ora are genen.lly combined or accom­
panied with a large portion of arsenic. 1'hey have a 
wbitiah grey oolot', and metallic luatre, aometimea tar­
ni.tJed, and approaehiug to black; tbey are very heavy, 
and much harder to the knife than lead ore, which they 
in some degree resemble. 

On ~amiaati011, aomeofthese 0f81Will betound to have 
more or le~~t of a peacb-bl01!180m red color; and othen are 
dark and earthy, and sometimes of various colors, (owing 
to the inl:el'mi:dure of other metal.),~ black, blllf:, and 
green; the latter varietiea often occur in Sandstone. The 
beet Cobalt is produced from the Swedish Ol'I'L 

/t. very IIIWIIi partjcle, place4 under. the ftame of the 
blow-pipe, geperaJly emita fum~of.anetric; after which, 
if it be reduced to powder, B.Dd B. little boru melted 
witb it, a deep ('olored blue glaM will be produced. Co. 
bllit,. melted with Silex, ia called &malta. 
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The Oree of this metal occur in Mica Slate, !llld fre­
quently in detached splendeot eryatala, of a white metallic 
lustre; generally in cubeB or ociahedrona, variouely mo.. 
dified. Many amwring experiments may be made with 
Cobalt, which P~trkes'a t:xcelleut ·Chemical Cateebism 
explains. 

Cobalt baa alao l!ately been found in Clay Slate in Corn-
1fiall, aod in the alluvial 110il iu Che.bire, aecOropanied by 
Copper, Mangarieee, and Lead. 

NICKEL. 

NICKEL ia a metallt'BII kuown tbnn llllf of the preced · 
ing; but, if the learner bu carefully examined the char· 
acters of the metals which have been al"ready deaeribed, 
he will be in no danger of o."oofounding it with lilly of 
them. It contains above half its weight of Arsenic, and 
is often called Kupferoickel, (Copper Nickel). It is 
found combined with Meteoric Iron, and often accompa· 
nied by Copper. 

Nickel is m81111i1·e and compact, not 80 dark WI Copper, 
though approaching it It ia bard, nut easily acratcb· 
ed by the knife, and i& very l1eavy; any further de· 
1<:-ription would avail little, 1111 the characten before ·de­
acribed are &ufficieot to dimnguish it from any other 
aubstance. [t produce~ a fine apple green color in nitric 
acid. It melta rather difficultly, emitting a!'M'nical fumes 
that uneU like garlic. From this deacripliou the learner 
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cannot confound it with the met11.la tbll.t it ill often Q8110Ci· 
ated with. 

Copper, alloyed with Nickel, fonnB & compound metal, 
resembling Gold, whicb i6 called Petit Or . 

ARSI!:NIC. 

HOW TO DETli:CT IT. 

THIS powerful metallic poison may CPily be known by 
ita rapid volatilization, and by tbe odor of garlic which 
it emit& wheo heated, or even when atruck with a ham· 
mer. 

It presents gre~~t divenity in appearance-when it OC· 

cun in amlli" state it has a tin·whi~e color, with metal­
lic luatre. The Sulphuret of Arsenic, called Realgar, is 
.carlet or orange red; it ia extremely friable, and melts 
in the flame of a candle: another variety (Orpi•mt) hu 
a lively yellow color. 

The oxide of Anemic may be con•idered to be an dllo­
reKence, or formed by &Dblimatioo; it )u generaJly a 
white or grey appearance. This i1 the aub.ta.oce u&Da1: 
ly known by the name of arsenic; and when we consider 
ita violent. etrecta upon animal life, we cannot bnt recog­
nille the goodnesa of the Creator in rendering it 10 tcarce 
a mim:ral. 

•• 

... 



TUNGSTEN. 

IIOW JT M.\Y Jla lUi OWN. 

TUNGSTEN, (~..j Liwu), ia a heavy, opaque, 
white.colored mineral, IIOQ!etimea yellowish brown; it of· 
teo oceura in fragments, is Yery compact, and mu.y be 
koown by ita great Weight: it dift'era from llllllive Car­
bonate of Lead, by being harder, sod uot eiferYel!ciug 
with acid. 

Woy;at M a COIIIIDOII miaen.l in Cornwall, though hi­
therto of Vf'lr! limited ue.. k ill of 6 dark color, ap. 
pro&cbing black; bard and brittle; and has a foliated 
fracture. It yield. a Nd 6rotm ltreak to the knife, and i6 
extremely heavy. IL dilfera from Orta of Tin and Iron in 
tbeae particnlan. a.od ill ooe or thole minerals of which 
woni- caonot convey a pedlct.idea to the Ieamer. It is 
rarely met with, eJ~:eept in the 0011ntries which produce 
Tin; it ila Tuupate oflron, conmting ofTungwtic Add, 
Iron, andMaaganese. 

The~e two1111t.tln£ea are after~ uoited in the same tpe­

eimen; they are by no m8WJI· of common occurrenee. 
For more particulara the reader iB referred to the Ne,. 

. De.criptive C.blogue. or 10111e Elementary Work, 



ON llllfERAtoGY, 

URANlTE. 

URANITE eanno' 00 miltakea for aay other- liOOI!tallce, 
iiJta cbaracten are -carefully uamined. Jt -ia-of a beau· 
tillll gra. green. color, rarely yellow gres; aod generai­
ly appean in tender, delicate, leaf-like. quadrangular cry&­
tab, which, uniting tog¢her in dW!Iten, often present a 
surface hall an inch or an inch acroas. It .801lletimes oc­
cun in an ochreouB !ltate, both green and yellow; ano­
ther variety, caJJed Pitch Ore, is black, and often accom· 
panted by the ochre; it ifl extremely heary, and or rare 
OC<'Urrence. 

Uranite baa been plentifully found in ComwaU lately; 
it forlll$ very beautifill apecimens, which are ol COflsider­
able value. 

TANTALUM-COLUMBIUM, 

THE two following varietia are ollatc discovery. 

TIUtt4li(e generally octui&-imbedded in granite; it is of 
a black color, 110metimes streaked, and greatly resembles 
Wolfram and Om ollron, but ih streak ia br()l[!n or grey; 
anti it is not magnetic; ItcoTlllista ofTaotalum, Iron, and 
Mangauewe. 

YUro-taMcWte-Yttro-columb.:te,.ia round i~dedJtl 
angular fragments, but more generally forming concre-
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Hot. of a black color; it ia nearly-allied to the preceding; 
it CODBists of the new-earth Yttria, Oxide or Tantalum, 
and Oxide oflrou. 

The&e ~cea are elltremely rare, and their uae& hi­
therto 110 very limited, that rdid not, at the commence­
ment ofthi• work, mean to have given them, nor the ful· 
lo'l't'ing, a place in it-

CERIUM. 

A NEW metll, which ia also -of late diaconry. 

Cnite iB of a red browu color, dull appearnnce, aud 
moderately heuy; it melfa partially under the blow-pipe, 
and forma a dlll'k !!Coria, which ia attracted by the mag­
net; it conaim of Oxide of Cerium 50, Iron, and Silex. 

OrtAitt, Fl!Uitt of Cerit~m, and other varietie1 o( Ce­
rium, are but little known. 

CHROMIUM. 

OHROMIC a£id oecur1 combined with Lead and Iron; 
b ence chromate of Lead and Chromate of Iron. 



• 
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CADMIUM. 

A NEW metal, resembling Tin, lately discovered in an 
ore of Zinc, from tbe Hartz. 

The late Doctor Clarke, of Cambridge, bas al110 found 
the tame metal iii a peculiar variety of-Calamine, from 
Derbyshire. 

WODANUM 

IS 11.!110 a new discovery, with which we are but litlle ac­
quainted. 

SELENUM 

I§ a late diacovery, and said to be oblai11ed from the Cop­
per Pyrites, found at Fablun in Sweden. 

&u.- i1 slllpeCted to exist in other mineral•, but ib 
rapid volatili1:11tioD rendenJ it difficult to be ober-rvcd. Its 
praeace may be known, by the fume& having the odor 
of hone-radbh, 
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OBSERVATIONS ON THE VEINS AND 
METALS. 

AFI'ER having enumerated the metah in the preced. 
ing ,l.ealone, -.nd endellvourl'd to explain, in a COIIc:isc 
mauner, how they may be known, a questiou very na­
turally ari~~e~~, viz. 

IIOW All.t: TRaY J'OR!IUDf 

By the term vein ia meant a f11111ure, ~~epara.ting the 
rock or strata, and tiDed with metallic Ores, Crystal­
lizatious, Ike. dHfering from 1:he rocktnwhich the vein !1 
Bituated. In what manner the minerala have been de. 
posited in tbt'lle receptacles, ia yet conaidered doubtful, 
there being numeJ'Ollll objectioi!A to the theoriea hitherto 
.dvanced. However, it may not be improper to state 
the following ob&e"atioua relative to eome Minerals, 
which appear to be formed by aquOOUB depoeit, and others 
that exhibit eharactem Gilhll'fing-been produced by . ..u&-. 

limatioo; having iiDt premi.ed a de.eriptioo of-the veint 
in which they are found, aod of which there are many 
nrieties. 

Some &.ureaaP~MBf to lluabeenof great~t,tak­
ing a direction Deaf'ly·eut.and welt; Ule~~e- COIIIi.der­
ed tbe richeat minea, and are worked with the greateat 
profit; tbey are abo lllppo&ed to be the oldeat. Othen 
again, caJied CI'OIII veioa, run nearly in a north and lOUth 
direction, and are of le~~ imporianu than the former, yet 
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some good mioe. are also worted in them.· Whether 
theee rnbl ban been formed by deaicc:ation, or by na· 
turat cooval.t.e (perhapa by bodt), pbibephen are yet 
in thediiJ'k. 

VeiM ditfer in tlaeil' magujtude.aqd ~tioo; some va­
ry fromllixty to a hnodred feet wide in eettain parb, aod 
are uot more than ten or twenty inotbe,.; tbe!M! nre oom­
monly filled with what It a~lled V1lin stuff, mix~ -witt. 
the metal; otben are only a few ·ioebee wide. In the 
primitive rocke, the nhw containing metal are common· 
ly aii!Ociated with Quartz. Pyrites, and 10metimes Floor,. 
rarely Calca.reou Spar; in tbe Secondary and Floetz 
formatiooll, the metaHie vern. are intem1pted by Calca­
reous Spar, Barytea, Fluor, Blende, and Pyrites. The 
Lead Ores in the primitive rocb eoutain a much larger 
proportion of Silver than the Lead Ores in the metallifer­
ou Lime.tone of the Ploetz fbnaation. 

The veiDI before Hated, ooui.dered 11. fi•IU'el or rent•, 
are not perpendiculllr, but.inclme-more or I~ aud are 
eftep open froln the lllldace ol the earth to the depth of 
twenty or thirty fathoms. However, the.e ·are not the 
only repoeitoriea for metals; there are other depgeibl re­
-,ene to the preceding, which are calle4. flat or pep. Niru ; 
where the solid rock lomathe roof md bottom of the 
miae: the.e ue irregular in their direction and magni· 
tude. aod apPe&r like a lltlrieiJ af IIIDall cuC~n~S, cooned-o 
ed with each other. The.""""· bottom, and· bonndariH 
are lined, (and 110metimes fl.lled), with Spar, Lead Ore, 
and its atteodlanill, Fluor and·Barytes: eome orthe.eveins 
bare produced a ;vast; quantity af both Lead and Copper. 

Derby&hire pi'Hie.Dill great variety; tile btgb. DJOOR· 

ta.iouod deep ravine~ $1.bibtt the m..ta,.tbutratifl.ca­
tiou, and the veins, in a IIIDC inltruetive manuer, parti• 
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cularly m the neighbourhood of Matloclc. It ia worthy 
of notice that Lead Ore is met with in nUU (filling cavi­
tie.) inaolid Limestooe: it is even found pent>tmting tbe 
entrocbite and fossilabells! 

It mhould be comiidered that Lead i• below the Coa 
the Coal formation ia generally composed of varioltllsorts 
of Grit, which lie above the metalliferoua Limestone, and 
i~ allowed to be a later formation. 

Iron aeeiD!I to bcao univeB&I!y dilltributed, that there illl 
.carcely an earthy substance into which it does not t.-nter, 
and ia the principal cause of their dee<~mpo~~ition. 

Pyrites (S .. lphu.r and [rt)ft) is the m011t abundant tul> 
1tance in the mineral kingdom. I do not remember to 
have aeen a mine without its preBence, from the oldest 
to the newest fOrmation, particularly in Coal; it is alto 
often disseminated in rocks. 

There cau be no doubt that the orcs of some metal.t 
are continually funning, u Calamiue and Mangtme~~e; 

the former is often found cementing fragment., and 
coating recently fractured Calcareou• Spar, and the 
IaUer may be observed deposited in newly _made water 

Carbonate of Lead, accompanied by Galena, baa 
been found fOrming Stalactite, which lhowa that they 
were held in 110lution. It ia well known, that sevenal 
metallic ores, with their Ullodatea, line the roo& and 
1ides of caverD&; which are evidently deposited by in ill· 
tration. 

May it not be supposed, that the formation or Meta.J* 
hu been greatly influenced by the rimuJtaneoua action of 
grat~ity, llltnsction, aud the el«trk focid 1 

That Metallic IUbstaDcell hive existed in vaporous ex­
halation U equally certaiQ•, from the quantitielil which 



• ON MINERALOGY, 41 

have been met with fOI'roed loy sublimation. The great 
operatioua of Nature in her vast laboratory are much be· 
yond the limited comprelien•ion of mao; however, by 
•tating tbe circumstances which have occurred witbiH 
our own obKrvalion, it may be preparing the WilY for 
the Ieamer to make more attentive researc:bes, which may 
lead to important diacoveries. 

The Rocka in which these Metallic repo~~itories are 
•ituated, whether of Granite, (the primitive order), or 
tlJe more recent formation, (MoWitain Limeatone), do 
not. on aoalyai., contain 8 particle of the metal which 
they iocloee! Metalll are frequently imbedded in Rock 
Crystal, Calcareo1111 Spar, Baryte1, &c.; it is not eaey to 
imagine that Silver, Antimony, orTitanium,&c. i,n tender 
and delicate capillary llbrncould force their way through 
aubBtanct':l so much harder than them~~elves: therefore, 
may it not be •uppoeed, that these metallic tilamenC• were 
tint formed, Wid allerwan.:b enveloped' Minerals obey 
the universal and moat powerful Jaw• of nature-Attrac­
tion and Affinity; therefore, it may be fair to suppoae the 
possibility of their having exi8ted together, and after· 
wards, 1imultaneously influenced, 11Cparated, and become 
crystallized, each after ib own pcc:tdiar laws, 

• Ju Ores of Anenic:, Antimony, Zin<:, Mereury, &.c. 
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REMARKS. 

HAVING given this brief description of the Metals, it 
111ay not be improper to ray JJOmething relative to the ai· 
tuation they respectively occupy in the Earth, before 
they are extracted from it, and afterwa.rda subjected to 
tboee nece-ry operations, in order to become UBeful. 

GoLD often occun in a foliated form, in Trauaylvania 
and Siberia, in veioa filled with other mubdances, al110 
laminated, imbedded, cryat.allized, and dillleminated: 
rounded.lumpa of it, llll wellllll minute particles, called 
Gold dlllt, have been fbund in the allnvial110il, all over 
the world, more particularly in South America and Mri­
ca. It muat be remarked that the soil, neareat to Ute rock, 
(immediately upon it), ill rich eat in the precious metal. 

Native Gold varies greatly in ih purity; 110metimea it 
ialbund containing one--fourth part of Silver or Copper, 
or both, and never quit:.. pure. It ill always. when gta· 
nular, attended by ferruginous ruatter, particularly San­
dy Iron Ore. 

Throughout the Gold district of Brazil, I did not see 
one ni.u or Gold; 1111d althORgh that preeiou. metal may 
aometimea appear in abort ramification& in quartz, yet I 
never saw or heard or any thing like what is under.tood 
by a vein, of any regular continuance. filled with Gold•. 

• The authorlateJy ~aepecimuolGold.boYe80oz.U. 
. 'ftirht; aocl hu tbe "-t Cryatala of that 1111batuce hitherto_.. 

• 
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The mOO productive mine wu in the allllvialiOil, under 
a amall bed of Miau:eous Iron Ore, where a thin ahatum 
uf Gold, iP- delicate folia.- intermil:ed with it. 

Platitw. though tnore rare, ia fouod in the 1111me DUIU. 
neru Gold, by wuhing the Soil. 

Siher-Native Silver, and other Silver Ore., ooeur 
with Quartz, Calcareous Spor • 8u;. filling fluurea (vein&) 
in tbe .tratum, aiBo llCCODlpanyiog otbu metals, and not 
Wlf'reqoently combined with them. Silveria often ricla in 
Gold, 110d Gold freqnenUy cootaiml Si!Yer. lntbe North 
of England, and more particularly in Devon.hire and 
Cornwall, the Lead Ore contains a coosiderable propor• 
don or Silver, which is extracted from it: 1001e varie-­
ties have produced above a h11ndred ouncea.of Silver 
in the too of Lea.d. The Lead 01'1J is accompanied 
with Fluor Sp11r, filling and formi.ag what IU'e termed 
veiWJ, in which are nude C)[C8Vlltiou. to gneat depths, 
and the produce brought to the 1urfue by mea.na of me­
chanical power, 1111 llteam-eugina, &c. 

The principal mines of Silver are in Mez.ieo and 
Peru, when: above forty millions of dollan have been an­
nually coined: theauthorJIOMllll8!aapeoimen alxwe IOibtl 
weight. 

Ores of Silver are of late di.corery ill Cora wall, u. an~ 
Orea oi Cobalt; both thete valuable metal& have beeu 
thrown away until latterly; when, Mineralogy having 
become more attended to. miaerala have been better un­
dentood: at pre&ent one mine i1 producing annually up­
wards of £10,000, in Silver. 

Tiu, Copper, Le.d, &c. are elltracted from v-eillll of 
larger or smaller maguitllde. These Oret are frequently 
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very diffirult to obtain; in many cues they require a 
grent deal of skill, and extremely hllZ!ll'doualabor. Af­
ter they are brought from theiraubterraneowJ nbode, tbey 
are dreaed, that ia, broken in 11111all pieces, and separated, 
by the tedious prOees:J of wubing, from the earthy Jub· 
.taucea which adhered to them, and ultimately subinitted 
to the furnace, before they can be presented in a useful 
atate. Ores of Tin are found only in Cornwall and De· 
vonllhire, u before atated. 

It will appear •ingulu, that although Con1wall has been 
known as a miuing county above two thouaand yt'US, yet 
no notice wu taken of the Ores of Copper that were met 
with in working for Tin, until the beginning of the Jut 
century. 

How confined formerly must have been the know• 
ledge of minerala amongst the ownen of mines! Thou­
llallda of ton• of thia Vlllnable material remained unnotic· 
l!'d, or served only to mend the roacbl. Siuce that epoch, 
perhap~~not les~~ than £100,000,000 lf.erliog have been 
produced from the Copper Orea-of Cornwall!! and at.a 
rude elf.imate, Cornwall produce. at present above a mil• 
lion annually in Copper. 

So little were the Ores of Lead known {except the 
common blue lead ore) in our time, that both white and 
green ores of that aubl!tance have been for yea.,. lying neg· 
leeted in he~ both in Derby1hire and Walea, which 
have since been turned to a very profitable account; nay, 
of late yean, a road repaired with White Lead Ore and 
Calamine, hall been taken up and amelted! 

Copper Orea occur m01t nbnndant in Grauite and 
Clay Slay, particularly io CornwaU, where they are u­
eociated with Quartz; but the great mine of rich Cop-
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per,at Ecton, in Derbythire, iuituated in Limeatone, and 
ia attended witb Lead Ore, Blende, Calcareou~ Spllr, and 
Fluor. 

Veina of Ti• occur only in the older or primitive roc.ka, 
1111 Clay Slate and Grauite (coueequently it ill coueidered 
one of the oldeat metals), 1111 bae been before stated. In 
110me places it ~ mil:ed witb, and fonn1 a partoftheallu­
vial depoait, from which great quantities have beeu 
wubed. In the Uland of Banca a stratum of Tin ore liea 
below the alluvial aoil in tbe valleya, which it worked at 
an eaay rate, and is productive of great protlt. Thill me­
tal may have exi6ted in a mas~~ive bed, or have been 

formed by deposit from the alluvium. 

The mOirtiottructive collections for beginners are t'Om­
poeed of tboee mineral• which are in geuf'ral use, IUld 
commonly met with. 1t is necessary to observe that the 
meta Ia preaent great variety, which mutt be aeen and u­
amined before their characters can be 110perfect.ly known 
u to enable the Ieamer to discriminate them from e~ch 
other. 

The atudeot. after hariug pel'tlBI'd these page.. will be 
induced to refled on the Importance of Mineralogy. 
Many kingdoma owe their wealth and greatneea to their 
mineral pmduction1, and innumerable individual• h~ve 
beeP enriched by the produce of mines. The washing 
the alluvial liOil, whether for Gold or Tin, is immate­
rial,lfitiudvlllltageoua. TbeCoal we poeee811, i1the foun· 
dation ol our uatioual lltreogth, u well u of our riches, 



and worth to England more thllD all the gold mi.Dea of 
Peru, which it hu rendered mble"kmt to our muu.fac­
toriea. 

Independent of every other COiltideratiou., it cll!lnot fail 
to he gratifying to the tu.iud, although not interested in 
the pu1'1Dit ofmioerale, to be able to recognize the Rocb 
and- Metala, u Granite from Li~Dt'.Stl:me, or Lead Ore 
from Copper. 

Even thR iuformation would, in many inltancet, bave 
proved ot importance, u Lime~tooe hu often beeu traoa­
ported to variou,~ place. abroad, where it hu Iince been 
diacovered on the e:pot. Slag hu been bought for ~ 
per, aod Tin for Silver, by early villit0111 to South 
America•. 

It R unaccountable that tbe component part. ofmoun­
taiua, the gn>at featurea of the globe which we inhabit, 
ahould have hitherto beeri generally unnoticed ll!ld dilre­
iarded, even by thole who are deeply interested in the 
produetioos of Mine.. 

• I tis a,weiJ.Jntooomfaot, tim, 10 eager were IIHLDJ ~JIJ>I!<'II· 
laton tA Qy gGid....u..t, they llbiOJ.,tely prn:haMcl the fi1iDp of 
brue Utt1eoJ &t ,£&per oa. whk:h tiuly had aold the day before-at 
two ehillillp per po1111d. • 
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LESSON IV. 

ON TQt ROUI'IP~O PU18LE8 U8L'ALLY JIIET WITH OM TJIE 

8E>\·COA8T, G&A.VEL, &c, 

HAVING iii the preceding pai{Ell deM:ribed the different 
varietiee of Metals, as they are found in the earth, and 
their application to the vari0011 tt1ea of man; I pnrpc»e to 
devote thil Leason to an examination of the aubetaDcee 
that are the subject or our constant obl!ervation, that fortn 
the &Oil upon which we tread, and the gravel upon Olll' 

road&, These aubetauces. are generally ailicioua, IUld 
consist of rounded pieoes of quartz, jasper, chalced011Y• 
&c. which will be described in order. 

How many hiiVe gathered small piecea of transparent 
Crystal, believinR' them te be Diamond&! 

Aa it ill well known that Diamonda M glut, many 
imagine that a ·Crystal (PebbU), gathered from tbeae 
IIOUJ"CeJ, hard euoogb to~erate.\ it, and to llhioe when po. 
lilbed, must either be- a- Diamond, or 110mething related 
to i.t! Thl• i• not to be wondered at, when it ia oonei.d­
en!d how h ha-te seen roagh·Diamondt, or have ever 
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giv('n it a thought, that there is a difference between 
lf!flllcliflg and cotting filau. 

To prevent. therefore, the Ieamer from being deceived 
by these appearances, I shall endeavour aoto describe the 
properties of the Diamond, that be cannot be in danger of 
confounding any other lllllntance with it, 

ON DIAMONDS. 

THE Diamond, properly applied, actl so extraordi­
narily in cutting glua. that, however thick the plate. it 
frequently separates in the operation, u if cut asunder; 
whereaa other 511bstancea merely .cralch it. and do not 
produce any other effect. Rock Crystal, compared with 
Diamond, ia not .so heavy by about one-third. Large 
Diamonds are extremely rare, therefore lba.e generally 
offered for ~~ale, in the rough state, from Brazil or India. are 
seldom the size of a small hazel-nut. but commonly con­
siderably leas; they have almo.talwaya a MJrt of shining 
metallic luatre, and a cryst.lline form, exhibiting planea 
and aoglea dift'erent from thOBe ofany other aub.tance. 

The beginner, without confining himaelflo these marb 
ofdilltinrtioll, may procure aflneflle, and rubtheaubsta.nce 
with alittlejlrt'IISUre: if it be a pebble, the file will with dif· 
&culty leave an impl'HIIIion-ifthe substance be ~~mall, place 
it betwixt two penny pieces and strongly pre111 them with 
the thnlllb and finger; when, if itianot a Diamond, it will 
break, and be reduced to powder; or it may be tried on 
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a lapidary'• wheel, and the crystaJ &c. will be ioltantly 
worn, ltut no effect will he produced on the Diamond. 

White Topaz, Mion Nova. White Sapphires, and 
Chrysoberyls, resemble Diamonds more than Cryatal; but 
the Diamond cuts them with great e~~Be, and they may be 
broken by pr~<~~~Ure betwixt two penny piece~~. 

Diamonda may ea~~ily be known from stouea which are 
~ cut and poli1bed 110 M to resemble them: The light wi.IJ 

paB8 througb the Crystal, pa!lte, &c. i whereas, in the 
Diamoud, the rays are refracted to the surlkce, which 
gives it the pre-eminent rauk it holds iu wciety, and is 
the cause of its tnwaceudent brilliancy, which fascinates 
the eye or the mO!It di.taut beholder. 

Afl.er due attention to, these remarkll, transparent sub­
stances will not be mistaken fur Diamond~. 

We !!hall now proceed to deacribe the sublltancea wbich 
form the alluvial110il: they are generally hard and sili· 
cious, as Quartz or Cl')'stal, already noticed. They all 
give fire when struck against rleel, do not yield to the 
knife, and, when broken, have generally a shining, curved, 
or uneven fracture; the fragmenf5 aresplintel')' and sharp 

"'""'· 

JASPERS 

ARE very numeroua.. and oonaiat of great variet).; some 
!Ire much interlinked with Agate, although their general 
formation ia different. J~~~~pen are of many colon, u 

D 
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brown, red, yellow, greeo, &c.; they often ilnD a put 
of Agate in red etripea and angular Hoes, blotchel, lpOia, 
dendritic and JnQ811-Jike appearance~; and preaeot allo 
curious reeemblancea or LIUIJI Naturt-,10111a of which arc 
highly valued. 

Juper is of a fine texture; ita exterior appearance ill 

IDlOOth, and often atroogly colored with red, yellow, &c. 
it ia Yery tough and difficult to break, and contains a 
large portion or iron, particularly the red nriety. 

CHALCEDONY 

OFfEN occura rounded amongllt the pebbleaofthe aea· 
ahore: it ill ofa yery cloee-texture; fracture, not ahinillg; 
color, generally pale milk blue; trallflluoent; ilofteo mark· 
ed by straight opaque white linea panlllel to each ot.ber, 
and l'requently resemblel white nroelian. 

AGATE · 

IS 11 aubstanCe to generally known, 1111 to need but littJe 
deacription: It is particu1arly beautiful when cut and 
polished. Agate I'DDlmonly conmt. of Cbalcedooy, 
Quartz. and Jasper, il• angular and concentric lillfll; the 
Crystals of' Quartz, whichfrequentlyexi.t iD the exterior, 
tend to shew that it baa been formed by the in8ttnation 
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of rrilici0111 particle~~, at different periode, into pre-existing 
e&li'itie:a: it OWtz itA color toirou or manganese. The ex­
terior of Aga.te is rough and lpheroidal, often indented, 
and generally of a dirty green color, 

A mere sight of these HUbE.tance~ wiD 110 imP"!" the 
mind of the Ieamer, that he will not require mere lntmn.­
tion than may be obtained by compuillon. 

Many collectofll have a amall lapidary'• apparatua for 
cutting and poliabiptJ Pehbi.eJ!, wbjcb will perform all the 
operations; it b alto extremely uaeful for poliehing abel! a, 
&c. and 110 portable that it may be aet on a parlour table, 
and used with great facility. 

Rounded piece~ oCGrlmit~, Grtm s,-,and Porphyry, 
occur less frequently in Gruel, though they are not UD• 
commoo, therefore it may not be improper to notice them 
in thia place. 

GRANITE 

IS compo.ed of three dt.tinct aubltuee., li'm. Mica, 
Qu11.rtz, and Fel8p8.r, which the Ieamer will- eMil:f dis­
criminate, after having onee bad the 1Ublt:aDc:e8 pointed 
out and aplained. ISee 01'a!lite). 
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GREENSTONE 

IS compoeed of Hornblende and Felspar: it is geoenal.ly 
bud, and of a dull green color, often lljlotted. Horn• 
blende ia both light and dark green, and often givee the 
same tinge to Felapar, but ia not so hard. It frequently 
occun in a ltate of decompoeition, and forming clay. 

PORPHYRY 

IS a aub.tance that equala Juper in bardneea, and ia 
generally of a brown or red brown color, ~kled with 
whifuh spot•; these apo1a are very seldom rotmd, ahnoat 
always angular. Porphyry ill often met with in a de­
compoeing atate; it i1 then much softer, and finally be­
come& Clay. 

f.imq,OfUI, Slatt, &ndrtowt, and semi-indurated Ar!Jil­
lacrmu subatances, rarely occur in GtY.tld, or amongst the 
Pebblt'll of a aurf·beaten cant; because they are not auf­
flciently hard to reaiat the action of attrition, and are 11000 
broken down, forming eaud and dust. 

A little iliougbt oo theae aut.tance&, after e:nminiog 
and looking at them with attentioo, will coovince the 
Ieamer that be U making aome progTell, and he will feel 

~ pleaaed at being able to proceed with greater facility. 
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LESSONV. 

GEOLOGY. 

DI:ICl&IPTJOlf OJ' THI: VA.R.IOUI I:A.RTHI THAT JlllR'II THE 

IURJIA.Ilii:_OI' THE GLOBE. 

EARTf:IS are commoply Q,nderatO!Xl tQ be composed of 
Al.betances neither metallic nor iP6ammable, tboogh ma­
ny oftbis clUI ooota.in variou. proportion• of the former, 
particularly Iron, and 110me are combined with the 
latter". 

Tbe-beginuer must inform biowelf or the natne~ of 
tb011e aubstances generally called Emhl; they are but 
few, and tboae lllOIIt commonly met with are only five, 
viz. SilicWu.r, C«ltflrtoul, Argillii«<UU, M~n, antl 
B•rytic; to which it added the Stro11ti11n. Noqeofthem 
have hi1herto been met witb in a state of purity, being 

• ReceDt e~rimeuta have tended to &hew that the Earths are 
eon~pou.wll, aDd tbat 1101118 1!1'11 coneidered to b&ve metallie '--



alwaya .-ociated with one or more ~ublltaucea_either che· 
miallly combined or mechanically COIDpounded. 

Tbeae I purpose to treat or in the following pages. 
and endeavour to explaiA t.beir general characten, and 
the peculiaritie. which may dbtinguWl tlrem from each 
other in the common state or their ordinary appea!'­
anca. 

There are four other Eartha which are very little 
known, viz. Z~ GlwiM, Yflria, and Tlluriu; but 
theae seldom occur, and the beginner, who ia desi.roua to 
know more of them. may cot~JUlt an elementary work•. 

The 8Urfiu:e of the globe, mountains, valleys, the bot· 
tom of the deep, and the whole united m&ll8 of the Ter­
re~trial Orb, are compmedinthe universal term .:.o~.aTa, 
and are bdleved to be cbiefiy I:OibpoRd of tlte feurt a-. 
JWDed, h1ende6. or OOD:lbiued. in all the degrees and f'orn:w 
in which the Infinite Power, l•;boereated it, hu thought 
fit to praont it to ow- view. 

AA liticioul -ubatanca are .uppoiCd to be ip 1fnUec 
porportioo tha~ any of the othen. I '9riU eadeal'OW' to 
abew bow they may ge~~eraJly be !mown. 

Siliriow Et~rtla or Silat occun in great abWidiUiee 
it! GB.ANITE, whidro-~oiQv.t.an, F&Ul'A.a, 

• ~' ~. ZireMoi<l, ~ Yetria, ud 7'ioriu, 
ano fL _,MUted_, thoo&r.t!. DOt- is thl.-.rtry, 
the DOt -.J be said to be Mldolllmet trith,&Dd thefourothen are 
of rare oceurreoce. Ziroooia uisu is the Zirooa ; Gluci~~e ill the 
Elllllrald.lleryl,..,d Eoolue 1 Yttria, in tbe a..Monite; aDd Tho­
riDs, in Cerium. 

t Silicimu, Calco.--, A~•• aDd M~ 
: Silu, Lat.-FliDt. Tho 1nlr'd SiiP. hu giftll way to U.at ~ 

Q..tz. whim ril. il:lfatan M ued iDdilc:riminatey .ia tbiol tnUia. 
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OJif OBOLOOV. 

1r1d MulA. Tbele liubstance. are aometime. distindly 
cr}'bllizOO, but geoeraUy coofuaedly aggregated; they 
are a.lloWed to hrte been the first chemical deposits. 
wlmifttth obeyed1he AL•roa'I'Y FuT, and aeparated 
from cbaOI!I-

•• ThyTOioa retiring ChaoO!I heard, 
"And trembled at the potent Won!." 

GRANITE. 

GRANITE l'ol'm!l the highest mountaifill, some or which 
are tbe most rugged and peaked that have hitherto been 
explored, and ill the general cooetituent of' Alpine COUll· 

tries: there ue frequently imlrtelllle tracb of 'varlo115 fbr· 
mal ions betwixt ib lofty rocks,and valleyaofgreat extent, 

or ravines more or less collfiued •, (See plate A). 
or this almO!It uo.ivenal formation, GB.AIUTE, the 

aubetance called Crystal or Quartz, forlDII u principal 
part, ahd may be diltiognisbed frotn its ~t~, F•l· 
~par and Mica, by ot.erving the cbaracten of each. 
Sdl:bi! l'ltndjl!ll 'el 9r411itt •re ftfJ IRIBII grained, con· 
~equently the Component puts 8f'e more diffieult to be 

• I~ 11 nlley of aoy utomt, betwiil: two ldfty poUttll ot' 
Granit.o, to haW bee11 aubjeCt l:o repmti!d itollttt aad ~"'• 
wbieh have brought tagethe.o, lill iDto a retenoir, both .ru.....l llll<i 
nogetable remains, and the dlloomp<MOO putia!J!II of ita """"- : 
tuch a tract would co'n&tl'tull! wlmt ill tel"'lled the filling 11p or 8at 
( Flods) fonaation. 
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ddtinguiabed than in othen; therefore, I rerommeod to 
the beginner, fint to examine specimens of the large. 
graiued, in which the three mbst:mces may be more 
dmtiac.:tly lleell, and to notice with attention eacb con­
stituent pUt .eparately. 

QUARTZ. 

QUARTZ (Silex•), the immediate aubject of our 
iuquiry, hu gent:rally a Mining lustre, il of a light 
color, and not unlike glaa; the fracture ia uneven, 
irrEgUlar, not of any determinate form; It il 110metimeB 
imbedded in Pe1Bpar,and. when broken acrma, reaemble. 
Hebrew chaructera. It is eommouly inclining to OJ-que 

• Su.u. CODiiate of Silica lllld O..JR'BII, tbe AtW iD tb~ greater 
proporti011 l Beruliu atata it at M per c:eat. lhygeD fOI'EDf alto 
66 I"" oeat. of 'III'Bter, and i3 of air, It may be mtdemood by 
the Ieamer 1111 the cause of iroa I'UIIting; fw the usygeu of the 
atmoaphen <lOalbining trri.th the iroa fOf'DIIIa brmm powder (rt<at), 
which il .., D:l.ide of !roo. 

Jroa eDtaring into the oompoaitioo of earthy Sllbetailc:e., attracta 
O:r.ygom- from the atmoaphen!, and gino! to them brown aDd red 

""""'""-(hygeo. i.o the mim'nllizer of IDit.IIJ metallic 01"1110 particularly 
of Tia, aDd il the occaaionofits great weigbt. 
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white, and oot uofrequently •moky, grey, or brpwn, 
of different &hades: these lll'e itll Ullual appearances, 
though it occun yellow, pale or deep pink, and ap­
pi'OIU:bing to red; al110 violet blue. It ill hard to the 
knife, but a good IHe will make an impre~~~ion; it easily 
ecratchea gla111. 

Quartz appean m8.111ive, al110 in regular and irregular 
forma, compn.saed or aggregated. I£ diaphanous and 
very fine, it is then called Crystal, or Rock Cry1ttd, 
!lOme varietie~~ of which are of vari0118 colon, 11.11 bu 
been befOre atated. 

Silex ia aJ110 in great abundance in other Rock for­
mation& he!lides Granite; it occun in extewlive veins, 
and patches of great magnitude, Bkirting or covering 
rockll; and there are few metals that it ia not I!MOCi­
ated with. 

Silex is so uuivenaJly difl'uted, that it would be diffi­
cult to lillY where it ia m.1t. Flint, Chalcedony, Agate3, 
Jupen, Ureccia, Petrified Wood, Hormd.one, Fel&par, 
Clays, Mica, &c. partake largely of this aubatance; 
and the very numerous and extensive class called Sand­
stones, coarae aod fine, and of al mOO every denomination, 
11re cnmp<l'ed of it, whether reduced to pebbles or gravel, 
to large or small-grained sand, or to the flnel!lt particles 
called dUBlJ in which l!ltate itenten •ucculent vegetableH, 
and coats tbe l!lteiDI of corn in the early stage of their 
growth, adding strength to tbem, and being conducive 
to their perfection. · 

-
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THIS ~uent at Gnnite b: gmerally in IJreMft pro­
portion than the othen; it. is not 10 bud a QOartzt. 

Wheft a pi«e ol GTaOite is broken, tbe otptall t~f 
Fel~par will gewen~.lly appear u ihplit or divided, witb 
a amooth Oat fracture, and a regular ft:nwt, or a tendeDCy 
towarde It, which m oot the cue witb ~rta. 

Fellpar i• rommonty ola light~ ®!er, Uld hu a 
ahl'lting, pearly, and lilk·like luatft; it il oftea pale or 
deep red, and then fortnB red Granite. allo bhl.e Mid 
green. It iltllbttletime.ttanapareot. LabrMior, or lridet­
cent Felepu, I& nry be.atiful: it i. 111a.i¥e0 and es.hibitB 
the ftiM!St varlety of £Olon in the atbe lpedmeD. 

• Fel4p1Jr contains o. portion of' Pota.M,'II'hlch MII!Je!l it tn o:!e­
compoae, when it filmre ClaJ; thlB llllntlimeetillg ~ I toll ill the 
Btate of (bide or Sul(lbu~ ,...._ WUiDu ~ 1o tlle ap. 
.-.-..- of o..ite. 

n.;. ~ pro.-fJ' ~~ '*-!P to the Arpl­
Qs.; bat 1111 it U. a C<lll8tltmmtofGn.aite, I have thongllt it Mt 
to describe it he..,. u wellu Mica, which heloup to the Magne­
sian Order. 

t Granite IIOIIMtimeo co11taioa a laJKw portioa of Hornblende 

(- Mag~~.W. Onler), wbidl, ill """"' -· rue~~~bl... Mica. 
T<JIU'IIIaline and 8cbori are often inlheddecl ill it, .bo Preciou5 
Stone~~, u Aq~~~~UriDe, Topu, Gamet. &e. 
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FeUptJT occur. in dimnct crylrtalt; but it iB generally 
aggregated. coofllledly crystallized with Quartz and 
Mica; al110 110metimes dUiiotegrated. It iB often in de· 
compoaition, When it become~ dull, earthy, and pall!lel! 
into Clay. If the&e character. are well noticed, Felspar 
will euiiJ be diatiupi.Bhed. 

MlCA . 

•• UILY DIITJNOUIIHIII:D IN Gll&li'ITIII:. 

MICA, the remaining CODBtitueot of Granite, iB gene­
rally of a yellowilb color, !Uid hu a atroog metallic 
lustre; it OCCIU"B in hexagonal tables, compO!Ied of deli· 
cafe folia. u thin u fine paper, and extremely ehutic. 
In..maas it baa frequently a amoky, browni.Bh tinge, but 
in fine lwuinm it iB commonly transparent, and used to 
cover objeda for the micr'IIIIOOpe; it is employed in RuMiu. 
for glazing window11, hence called MU8COvy glllllll. It i11 
often liCeD in 110il, and at the botto1011 of rivuleU, iu South 
America, and many travellers have brought it hoine, be­
lie?ing if .to be gold! Mica i1110ft, euily scratched by 
the knife, and produces a while fiaky powder. It con­
tains a portioo of Inn~, Pota.h, and Manganese, all of 
which tead to buteo ita decompoaition. 
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ARGILLACEOUS ORDER 

(:OJIT.&.Ura A. l.AKO. POKTIOII OF IILE:l", 

AND ia COlll!lirlered ou:.t in abundB.llce; it commooly 
appean in the form of Clay, and it more or leu indu­
nWd. 

Printi~H~ ~ or ClGy Slat•, belooga to thit 
order, which often preeentll itself alternatiog with Gra­
nite. In it are veina filled_ with Quartz, Fluor, &c. 
and variout metallic JUbRaDct'll. Clay Slate iB ofa dull 
dark color, bluilh black ; lameliOUI; aplit:l tTeely, abeorbll 
moitture,and bas an earthy amell; it it 110ft when 1craped, 
and canoot be miltaken after being once exllmined. 

Primit1t11 Prnp11yry is very hard aud compact; color, 
red brown, with angular spots of a faint yellow. It 
occun also dark greeu, with light colored patches. 
The varidy called Egyptian Porphyry ill the moat 
-valued. 

Grun Stone1, from cootaining 11. great portiou of Fel­
apar, beloog to thi.& order; and though they are much 
intermixed with Hornblende, which ia frequently in 
mioute particlt:l, yet the Fehpar may be diatinguithed 
b,. it. l118tre and ftaky appearance. ll ill oft eo very diffi. 
cult to determine many of theae aubatance. by an examin· 
atioo of detached tpecimena. 
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BtWJlt, T,..p, G,.."".,"M, A111ygdaloid, TIMid .tmw, 
and Sltal~ cOntain large porti01111 of Argilwd Silex. 

The.eaubstances, when decompo.ed, (to which many 
varieties are subject), form Clay. The Felapars produce 
the finest, which ill used in the manufact11re of China and 
the beat earthenware. Clay-1\ate, Shale. and the coane 
varletiea,. wben decompoeed, are used hy potten, and in 
making bricb. The beginner may dilcrimioate COfDIDOh 
Argillaceom aubstauce~~ merely by wetting them, when 
they become tenaciOU8; Of' by breathing tHI them, when 
tbey give out an earthy odor. 

LIMESTONE. 

COMBINED WIT II CARJIOMIC ACID, 

PRIMITIVE LIMESTONE occnn in beds, or filling 
ft1110res in the Granite formatioo. It ill granular and 
crydallized, abo compact, M that from the ble of Tiree. 
It does not COQtain any animal rt"maioa or vegetable im· 
pression•. 

Limestoue i1 not common among>d: the Primitive Rock~, 
neither i1 it abundant in the Tranlition Formation; whm 
it occun in the latter it 101netimea contain• tncea of or­
ganic remaios. 

But in the Ploetz or Flat ForDlll.tioo, Li~tooe ia 
very generally diltributed, lbrming mountain• oom­
paratiYely of le. magnitude than the primitive, alto 
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nlley1 .n6 plaiaa; it fthibl.lll ftPIBI tDIIfkA ohtratiica­
tloo, 1hewina eYidePt ~of aa .qo.etMU~ depoMt at dif· 
ferent and diatant period-. and appears in great part to be 
lbrmeci d'IM.rine te.taiu.. 

'~'be.! IIIUilfltai.--. tboniJb of •mall estent, present lof­
ty aad rttggedfeatare., • iflepe.rate4 from each other by 
.,.... TiDl• cobctiDion, which hu rent them uunder, 
aod ia .... , llitaitma. thl"oWll tl.Je wrface into great con­
,..__ In tbt. foraiatioo_ are llitmwted lluures and veioB 

or treat depth aad miJI!oitade, which are filled with me· 
talfic aut.tanom, generally Lfl.rl Ore, and aceompanied 
with Zinc, Baryte~, and Caluarl.lou Spar. There are in­
lltancea of YeiM being worked in thia Limestone from 
two to four or ftve milea in a direct line, producing an 
immeniiC quantity ar lead. 

Those limt:atooes which take a good polillb, are called 
Marble, they COllllist of imiUmerable varieties, according 
to the impreeaion of the marine e.xuvia of which they 

~ """""""'· The Black Marble ill miJIII: t'Jiteemed; the beat ill found 
in Derbyllhi.re, near Aabford, where 111ill• are erected for 
working it; 1111 well as at Derby; both of which are in 
the pollellion of Mr. Brown of the latter place. 

CA4llt. belooga to this order; it pervade~ a considera­
ble usteot or coontey, and i1 too well known to need any 
de.criptioD. It cootaifUI great qua.ntitie~ or Bhell• in a pe· 
trifled state, u ~initel, encrioitea, madreporil:ell, &c. 
al1110 vegetable impre.ioo1. 

Gy~Als'-tw, ia" Lime combined witb sulphuric 

' 



acid•. It ie very abundant in Derbyshire and NoUing­
halllllhire, and form• a COI!Biderable ex.te!lt of country, 
filling cavitie11 in the Red Marl, and riaiOK into low 
hills. It i11110ft1 and may be tK:ratched by the nail, 'Ofbich 
mfficieoUy d..tinguithe~~ it from Marble. It ioJ of great 
uae in tbe arb; when bumt. it form• Pla.terof Pa,ria, and 
i• cut into btm11, mouldinge, Souring, &c. 

S.,...., a cryltalli* and tranlparent variety, is 
-ailael (oond detached; it contaiue a largt'T portion of 
water tbtm OypiUID, aod ia apPlied to the same purpoose•. 

Aller the preCediug Earth•, so genefi\Uy diatributed, 
the Magnui<UJ clailllll our attention; it dc.lotB not occur, 
by any meana, in so great a proportion as the othen ; on 
tbe contrary, it may be deemed scarce, though it enters 
into combiwa.tion with IIODlC Limestone~~. 

• Lime, ....,biaed witlo. F!IIOJ'ic Acid, forma the illl.e1'811~ Kwoil 
called Fl110M1~; that variety from wbieb such elepnt ""d heautil'ul 
'l'llee& lln! made in Derby,la ~to ~f6ttlt. Plt10r hlal ~­
rally a ciJ.bic rortn. fl<wrle aoh:l attatb 6ld ~ ~. 
wtric"6. uo other acid .et. opoa. 
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MAGNESIAN ORDER. 

11U.GIIlr.IU. U A.LW.o\Va COMBIIU:P WITH OTKZll 

.A.RTUI. 

THE subrtance called Serpentine belooga to I hill order: 
it occu111 at the Lizard, in Con1wall, in a tract of several 
mile~~ extent: another variety ia found in Scotland; it ill 
aleo met with in other countries, particularly in Labrador. 
Many ofthe Trap~IIDd Awygdaloids contain portion. of 
MagnetiiiD earth, which may be known by their being 
alippery or greuy to tbe touch; Mica, Talc, Asbealoe,. 
and the aoap-like mblltance, Steatite, contain large por· 
tiooa of it. 

Htn'fthkful.c, a aubttance very generally diifllled, ill a 
conllfituent of Gnei. and Sieo.ite, and iiiJOmetimes found 
in Granite, alao in Serpeutiue; it may be known from 
Mica on being ~~eraped with a knife, when a dull green 
powder will be prot\uced. It i1 abo vuy abundanUy dil­
aeminated in Bualt, Trap, Amygdaloidt, and Green 
Stooe~~. It ill ferrugiu0114, and, when iu decompo~ition, 
frequeJJtly givea the red color to Clay. 

' 
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SULPHATE OF BARYTES. 

:SARYTEI COMRIJIED WITH IULPHURUl A.ClDo 

BARYTIC Mineral• form so 1111180 a portion of the 
Earth'• surface, that they rather belong to the claM of 
folltils; llDd though by no mi"IIIIII.Carce in this country, 
yet they are so limited, aa uot to admit of the mOIIt dil· 
taut compa.UOO with any or tbe preceding; they are 
commonly found in veins, and may be knowu by their 
great weight. They yield to the knife; are frequently 
~D~~~ive, and of au earthy texture, re.embling Chalk; 
al10 cry•tallized and transparent. Baryta ill an alkoline 
earth, becomes caustic on being exposed to a .trong 
heat, and ultimately melta. 

CARBONATE OF BARYTES. 

CA.RBOJIIC ACID A.II'D BARYTIU, 

CARBONATE OF BARYTES, i• more rare than the 
preceding; it hu generally a &triated and diverging frac­
ture; ia very compact, lllld, like Common Barytes, may 
be known by ita great weight; it eft'ervC~Ce~ in diluted 
acids. 

.;1 ... 
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SULPI-JA'tl: OF STRON'flAN. 

STRONTIAN ill llh Earth newly discovered; ud re• 
.e•blft Buytea ia .:>me particulars, but it is not -. 
~ aad Is @:et~enlly of a aparry texture; ol'ten of a 
n!ry tight blue coler, ad il then called Cdedillf; it oc­
Cill'l gNDular, ~~and earthy. 

CARBONATE OF STRONTIAN. 

IT&OffTI.I.K COMJ!IlfEU WITH CABBOii'IC ACID. 

ANOTHER substance, called Carbm.a:te of Str'Ofttill"o U 
green or brown, and ltriated; it is generally accompanied 1 j 

by Earthy Barytb, and il very nre. 
Strontian may be known by mixing a little of it, in 

the state of powder, with Spirits ot Wine, which when 
-et on fire prodtlca a beaatifal purple flmme. 

Tb4! 8u~pla& tJfllflr1ta ii DJOit abundant in Derby­
•Jilile., a:M. ~ ooaD.triel ot that form&tiou ; it oc­
cun aho in Sandltooe and Shale ; where it ia found earthy 
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and crystallized, in great quantitiet, considering it i• pro­
duced only from vein•. 

The Carbmtate i3 I._ abundant. and altbougb it ie pro­
duced but in amall quantities in three or four mine~~, it is 
plentifuJ near Chorley in Lancashire. It hu lately been 
~nd in Shropshire. 

Sv.lpActe ofStN~U.-.., iniiiDall quautitiee, iB not uncom· 
mOll; the great repository for it ia near Bristol. 

Tbe c..rlHmate of Stnmtz:- ia extremely M:&ree, II.Dd 
niltaonly at Strootian in Argylellbire; small portion~ are, 
howuer, aaid to bal'e been discovered at the Lead Hills 
in Dumfrisbire. 
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LESSON VI. 

DESCRIPTION OF ROCKS 

liVHICH CO.POI& WHAT 18 TKB.MJ:D THE PIUMITIVt. 

FO&MATIOif• 

AFTER having deacrl.bed the Eartlla u they common­
ly occur, it will be proper to e:r.plai.n what ill meant by 
the word fOrmation•, when applied to earthy aubltances, 

Geologi.b agree that there are certain Rocks more an­
cient than othen, aud have deuominated those which are 

8 The enllt <I the euth • 1111ppoil&d. to have bea f<lriACIII 1t 

di&rmt aod distant periods 1 bence .-ch. period ia called a Forma­
tiott, u the Priraitifll, !leooadarJ or~ Flostz or Flat, ud 
Au.m.L 

Geological Colledioaa may be obtaiaecl at a cheap rate, with 
the name ucl "-'riptioa of each Olp8CiiMII, uplainfal!' to .W.t 
F-tioa it beloap, by which the Jooarn... will be eaabJed to de­
t-me the ID..._ h~ lllaj' gepenilly .-t with. 'fhell8 to\. 
~. OD. a111111lll -a, will be iDtere.tiDa" to thOIII! who ..,.d 

boob apoa Geo1ogQl nbject.s, ud ll!aJbe parclquledat from Two 
to Ten GuiDeu. The time __..,-for aelectiag, arrugi~~g,a&d 
d..eribiug, fOI'IIIII a coosiclerable part of their ~t. 

• 
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con.idered the oldest, PrimiritJI R«U. Thus, th(llle 
of Granite, &c. are said to be of the Primitive Formation; 
whilst others are couaidered of the Secondary or Transi· 
tion; and a third clllllll areatyled the Flott~ or Flat Forma­
tion, being formed upon the Primitive or Secondary, and 
bounded by rock! of that deBcription. 

It ill not my intention to point out where the~~e Rocks 
are to be found, except in particular cuee, nor do I think 
it neceMary to enumerate all their varietie., but to a plain 

to the beginner 'the characten by which they ~y be 
known, after having exaroined n few specimens,- without 
entering into a particular account of the aubatancea which 
compose them ; therefore, u Granite is con11idered of the 
flnt or oldest formation, I ahall commence with a general 
and brief deacription of 110111e of ita varieties. 

-Although the Cryatals of Quartz, FeUpar, and Mifl4, 
are generally in this substance confUBedly aggrepted 
and intermbed with each other, yet they often ocrurdie­
linct, particularly on the surface of piecea wrenched from 
hollow• or cavitieS; therefore, in order that the Ieamer 
may have a correct idea of theBe aubBtiwcet~,l will notice 
them sqtarately. 

Quartz, occun cr)'lltallized, or in fragments. 
Fellpar. Crystallized; having a foliated structure, 

and an uneven fracture. 
MiC4. Foliated and crystallized; 10ft. and eaaily 

!cratcbed. 

Grtmitl, compoeed of large crystah of Quartz, Feiapar, 
and Mica, distinctly or confusedly aggregated, u Un~ 

Grey Granite of Dartmoor. 
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~ COIJMOII vatietJ, MiUJ.er luge DOl' IUiall paia­
ed. -.If eomPI*Id W Quarts. Fe!.par, and Mica, in re--p-

6'nnlik, ._n gniu:ed, color generally grey; often oc­
cun with Gameta imbelkled in it. 

Gmnitl!, coqapgaed of bronze colored, or duk, IIIQOky 
Mia, ~almlliat W.Ck, U.eMica pn:doqMa.UiQI. 

Gnuliit~,_ GII.AP•to, il ~ of loeg cryll&alt of 
Quartz, imbl!dded ill Fellpar. ed, wbeo bi'Gk,en acro~~, 
eahibita Hebu.w-Hiu: dwract.e~ ~e ce.lled ~..,_ 
In thirl 'f&riety tile Fel~pu IWil QJJart~~: llbew tbcir cb.u'· 
acters very dilltinctly; the. Mioa occurs in tbtek pal!;:bea. 

8,.J 6ft:nW.,ao c.:a»ed whca tae Fe~ pn$1ploat.a, 
ud il of It red ~r, ill c~ in Seotla»d; ~ C&tbe­
dral Oil the &le el kv81i.i.l i• built of it. 

GN!Uu, tbe F;ebpu.ot wbidl M d~ioated aucd de­
compomng, or quite lOft, forming Clay; tbe Mica aod 
Quartz appearing unaltered •. 

Gn.it•, compo.ed of ldapq.r (IJid Quartz, approach­
ing granu1ar, with Schor! distributed, ao4 a.amall por­
tioa of Mica,. abo .ctJDltillll krgt> and perfedly ~aed 
Crystals of Felapar imbedded. Thie variety il called 
Moor lltorae in Cornwall, and aome have named it Por-

• Pelspar COIItaiD& 1110n1 or 1MB lllnliDIII matter, which 111ijelh 
it to dooosapoeition, .. hu '-" before atated. 
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phyritic Granite; the atreeta of Loodon are- paftll w,itb 
it, and the crystals of Fels.par (parthaalarly after rli¥!) 
may be aeeu protruding above the aurl3.ee. TIMll nrWt,: 
differs much in the proportioaa of ita ooutliue&t&J it ire, 
quently contains Horoblendc, and the finer variety re­
sembles Sat:!i'l'tE. Garnets, Tourmaline, and Schor!, are 
often imb~:dded in it. 

Wi\itt StllfU it flue-grained, cooaiMing chietly of grn· 
nnlar Felapar, with particle. of Schor!, and IIIKJll!timilll 
GRmeta; it often appcanas if in decompoeitioo; it ia ato 

sociated with Quartz and Mica, and ill probably a varie­
ty attendant on Granite. 

Gfieiu ia composed of QUilrtz, Felepar, aod Mica,. the 
latter lying parallel 11.nd forming thin beds; it bu been 
called alaty or lltratifled Gnmite. which it really iJ. 

Another variety i"'o by IO!De Genlogilta, called GMW. 
when Hornblende forq~~ a cOUBtituent, without its beiDtt 
fltratifled. 

Sim.ite ia composed of crystals of Felapar and Horn. 
blende, confusedly ag(tregated; it iB commonly very bard 
and oC n dull red color, as that B.t Mount Sorrel, in Lei· 
cl'Jitenhlre; it occon also grey and dark green. Sienite 
b: not very 11.bundaut, and ia oftea taken for Gram&e. The 
grand bead of Memnon, in the Britieb Museum, and the 
co101188.] figures in Egypt, are of Simite. 

S~ite, when composed of more Hornblende than Flll· 
apar, ia often C11.lled Green Stooe, of wbit:h theJe !lTe 

many varieties; indeed the term Green Stone ie ex_treme­
ly vague,, and dependa much OA the color. 

• 
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Topu RMi, in appearance, reBembla Gnei-. but 
coomu of Graoular Quartz, &borl in apicula, Topaz, 
IUld Litbomarge {Clay) in layl'n~. Topaz and Quartz 
are COJnmonly crystallized on some part of it; it iB gepe­
rally of a vey color. 

Mica SW~ ia Mica and Quartz laminated, or Mica 
diNieminated in ID!all cryetallized particles, having 11. ala· 
ty texture; it ia abundant, and lias frequently Garoeta, 
8<-horl, and Precious Stones imbedded in it. Mica Slate 
has often an undulating and curvl"d &tructure; in BOtne 
cases it appean alm011t wholly composed of Mica. ThiB 
variety coullh!t. of V('ry 6ne Farticles, whit'h pa111 into 
Clay Slate. The Topaz mines in B111zil are situated in 
this aubBtance. 

Quartz Roc4 U both 1J188$ive 1111d granular; it frequent­
ly contains Mica, and 110metimes Tak, a aubrtanre re­
&l'mbling Mica; a\110 often large portion& of Tourmaline 
and Scborl, it it then called Schor! Rock, Topu, Gar· 
nl'b, Fluor, and Pyrites. are aometimee imbedded in it. 

Th~ folkmoing, called Primitive Rock8, were probably 
not f'onned at the preciae epoch of lhe preceding. 

Clay Slcte is next in abundance to Granite, and often 
alternates with rocka of that order, forming mountain•, 
ftlling hollow&, &c. It is called Killu in Con1waU: 
many metallic vei111 O«'Ur in it, particularly Tin, Copper, 
aud Le11d; the latter ia commonly rich in Silver. Clay 
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Slate i1 generally of a dark color and elrthy; it is also 
alaty aud ahiniug, tiODll.'times appearingu if C<lmpoaed in 
great part of fine particle~~ of Mica; tbe.e varieties soon 
decompoee. Slate used for roofing and paving Oeicmgs 
to thiB order; crylltalliud Pyrites and Rock Crystal, 
beautifully defined, are frequently imbedded in it. 

Flinty SlaJe is of a black color, bud and compact, 
and oftlne texture; it iB conaidered to be a combination 
of Hornblende and SileX; it <.'OOtain. numerow!'capillary 
Quartz vei01. Lydian Stooe i• a fine gru.ined variety; 
it occun in hffi1, with Porphyry and Gran-wacke, ami 
in rounded m181E11 In tbe alluvium. 

PorpA!JTY• What is C<lmtponly undel'lltood to be Por­
phyry, ill a hard, red-brown aubnauce, C<lntaining crys­
tals imbedded iu it, which are generally Febpar, of a 
light color; thia variety is called Red Egyptian Porphy­
ry, ~~~Porphyry is of a, dull dark green color, with 
crysta.Js of Felapar of a light green; the ancient. called it 
Oopbite., but the modem Italians, &rptw.ti...,. Brown 
Porphyry, u that from Swede!•, retemblet the Egypt­
ian, but is not 110 hard. 

Jaapen, ofvariou. colon andcbaracten,aometi~ fill 
cavities in Uda formation, and C<IDititute, vein1. 

Jaspen are commonly ver1hard, ana of a fine texture; 
generally o( a red or null gre-en colof, often atriped, and 
coutain a large portion of Iron. 

Sttpe.atiru"' i1 not very abundant in thi1 country, and 

• S~..e ia ofte:a spotted, 1111d ~WembleB theoli11 of!lerpellts; 
whence it& 111.111e-

• 
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wbeJIIIJIOCiated with Primitive Ror:b, ll: ll- eoo~idered of 
that bmation. Serpentine • compoaed oh large portion 
ol Horobleode.and commonly dark colored, u brown-~ 
with reddilh Dlllrb, er dull gret'tl, Tariegated; it occul"' 
allo lighter or darker, often apotted, IOD!etimer with 
tpleodeot ahiniug Hornbfeud"e. Some varieties appear 
more compact than othen. After examining a few 
apecimeDJ, it may cenenlly be kaown by ita diffi!rent 
cokln,. and being alwaya uncblOIII lo tile touch; When 
brell.tlml llpllll, it gives an earthy oder; it il aoft, nllifJ 
8Cnlped, and produce. a whiti&h powder. 

Native Copper hu been found In tbil attb.hnce iu de­
licate ramifl.catiooa aod leat'·like. 

Thia llf:mtum contai113 vein& of Talc, Steatite, aild A. 
l:Jell:u.; ailo Mapetk and Titaoi0111 lroa Orea. 

Pri,.iti11e Trap. Thia aubstance ill of a dark rotor, 
apProa~:biag black1 dd compoeed e.lmllll:wholly ofmi­
Mite crylll:ala of Hornblende. It Ia hard and difficult to 
break. and bu .OMetimew an homogeneoWI appearance; 
in IIO!De tWa~ probably it mig!'lltfs into Chlorite tlate. 
Other va.rietin are gnnule.r, compect, and alaty, which 
have been cou(ounded with 8U~~~It. In decompoeitiou 
Trap appean higbly ferroginoua, and with numeroue 
vesicle.. 

Gteell Stooea, composed of Ft'lapar and fJornbln~de, 
beloog to tbie formdion whea IIIBClciatl"ll. with Primitive 
Rocb, and may be diBtittgt~lahed from thole of theSe­
condary Formation, by their constituent• being alWay• 
erystaDiRd ud harder; they difl'er from Slenite princi· 
pally in color, and are contidered to contain a greater 
pi'OpQdioa or Hemblenft. 



l¥iflfiti1M Li,.,_, wbeatFJStaRi~ appea~ co.n~e 
and granular, as Dolomite and Statuary Mal'ble; it itdlo 
fbuWII CGMp~.ct, • thie' Ualeltlne *om Ti"'*l) where it 
oet'llln of a kautiflllllab-retl color, em.-ping Sabfb. 
ab4l '11hJrium; it etf'erreM":~ With ~ ..:I eDify yieldlll 
tv tile tot~ AtMiihervari~y f'r<lm Sccrtlmd, buacloaded 
dull ~ co\011 it i!tafclole uxtare, graoolar, -.d re­

l'ei't'et• high poli*. 

Priwlititl~ Glf*8lA 1t 110 l!llfflled from .-oeiating with 
i>rilltltive ll~b; Hmr!lig41 Mmferthn. the otller't'8rktiet,: 
it yields ~ the nai1, 111M D hottl gn:aular ud oompact. 
The Italian A·labaa~r U said 'M lie Primi""; it ocean 
ftHklg avitkoe, aad fon'l'littg bilh of aiiiiiH exteolt. 

Many ll'!!W sublltl!ltleel han brtely been d~ in 
thR fonnatioJt, bot their applicatioft at preeent t. <'<Ill· 

&led-probably l'ntnTe experimtiJIIJ u..' devdep their -· 
OBSERVATIONS. 

THE IIUrface or Primitive RockA may be 11Uppoaed to have 
been much altered aince tbey were formed, to have been 
split, .eparated, and scattered in all directiona: whether 
thill hu takeu place from dniccation, internal combua­
tiou, or other cau~e~~, we know not, but tbey appea~: with· 
out any regular order, preaeutiug rude, barren, petpen. 
dlcular, and overhanging projectiona, with pointed. eleva· 
tioDB, of great exteut. Such mountaioa may be tuppoaed 
to be repre.euted in plate A. which i1 intended merely 
to gi'e the Ieamer an idea of rugged Alpine ~~CeU.ery, 

•• 
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Thua a valley may be lllled by a deposit of Blue Clay, 
Sand, ltc. u (4). 

Thill thortacro~.~nt ofwbatare termed Primitive Rocks 
.will enable the learner to determio~andd~tinguieh tht:m 
from lhoae of the other- formatiooa; but it ia nec-ry to 
ot.erve, that hollow1, reota, or fl•ura, may be tilled, not 
ooly with metallic ore~, but with varieti.e& of their owu 
rock species, u Granite, Sienite, Porphyry, Jupen, 
Hornatones, Green Stones, Calcanoua Spar,&<'. 

Clay belong& to every formatioo, being the natural- re­
sult ofthe argillaceoue aub!tances when decompoted. 

Granitic and Clay Sla,te are the predominant rocb in 
Con•wall _and Devonshire. The Malvern Hilla are a 
Granitic formation; u are thOU! in Cbarnwood Foreat'; 
the Granite then makes its appearanceagain in We.Uoor· 
land and Cumberland, and la predominwt in Scotland. 

'l'be high mountains in Scotland-the Air-the Ridge 
in Brcuil-tbe Cordilkrcu-nd the Hi.,.U.ytm chain 
tn !uia, are of Granitic funnation. 
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LESSON VII. 

SECONDARY J1QRMATION. 

U:E B. PLATE /1. 

THE Globe being formed, and Land and Water tepar,.t. 
ed, the natura\ reanlt of Time would evidently produce 
great change.; tbWI tbe disintegration and decomp<llli· 
tion of the Primitive Rocka, arising from the action of 
the Atm011phere, and other caWII!S of which we have but 
little idea, together with varioua depoaita, must naturally 
produceaootherclll8llofearthyaubltance., Rocks. Thia 
cl11111 rl'lte upou the Primitive, and i1 called the Seconda­
ry: it it auppoeed to have been coeVal with vegetable 
and animal creation; Ill few traces of either have hitherto 
bef'n diiiCOVered in tbit fonoatiotJ. ltiB a received opinion 
that at this epoch creation Willi oouOoed to marine ani­
mab, reDlllin• of which- have been observed in some of 
the rockA of thi1 formation, 
· The rock that pr!.'ll'ntl the principal feature in this 
Ckla ia Called Gran-wacke, a mechanical deposit; the 
othen are TraWJjtion Trap, which may be both chemi-



cal and mechanical, Tr&Mition Limeltone, and Flinty 
Slate; tbe.e are the limit. of the Tranaition Fonuation 
according to the pre&enhy:atem, although, no doubt, tlaefe 
are many other rock! accidentally di•penied amongst 
them, and generally composed or puticlfll precipitated 
both mechanieally and chemically. The m011t important 
or thill aerie~~ ia con•idered a mechanical mi:r.ture or de­
porrit, and may be compared to a mud bauk in a river; 
but when it appean more or ]e. crylltallized, it ill IIUP"" 
vo-ed that the.e cryatala have ~n formed by a chemical 
combination ol thteir COillpoDe\lt pa.rta, infl~ced by at­
traction and affinity, which ill neresaary to cODIItitute a 
chemical deposit. 

Gr-.to«elu ill conai.dered the first mechanical depo. 
ait•; it ill an lggftgate cc.ented by Ferruginowl Clay, 
and composed oftbe debri& of the PrimitlveRook.,whe­
theF ~ or .ine, oompact or lllaly, sranular, rouDded, 
&c. in great variety. 

GNIHINICM lllllllt. tberei>re. be e:r.tremely diilm:nt 
iu ita ~pet.r'llDCe and t.e:r.t\I:I'C, often ~biWg ~ 
Sand-atoae; •nd i'N111 it.llatlft,its coutituem partsm111t 
be very vari~. IU color \II seaeral1y dark. dull, I&Dd 
cite" grqillb; it. bue it allJillaCOOIIII; it hu aometime~~, 
wben 1;050palllld Qf 6ue particlea, a U,aty te:Uu.re, Uld 
bomofcnoollil appe&nWce; it it ofareat exteet &~~d bigGiy 
.. eWiile~ i, ,, CODtain• r.etallic vcillll- Some varia­
t~• Me mu~ Nrder Uuw ot.berl!. 

• A.~ cstirelr fon>ed bro.. d~ ot .u­
• ~a M....b.uiCOII depo:.tit. 
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An examination of 10ae well detloed ~ of 
thi1111~ would enable the learner to form a better 
idea of it than deecriptton oaa po~~~ibly do, ita appea.raoca 
being so varioua. 

Gr4"·WM..k Slate ill in greater abuodauce and of finer 
tt'ltt!lre, and hu evideot marU ohtratilicatiou; it bu al10 

a more bomogeneoua &pPe&nwce. In tbb formatioo hoi· 
Iowa are 1101Detime11 filled with Limeatooe, which cootaial 
~b ofthe remains of IBIU"ine aubataoca. 

S«tmdar!l Li•utoru ie generaUy conaidered to be that 
which iii111180Ciated with other Rocke of the aame forma­
tioll, (.'.ODaected with tlwrie ol the Primitin ~ tbll Lime­
Doe ill a depll'it mlll'tl IDIM."'hanical tl:wa dlemical, aud 
llall"06ly can be called granular; ita texture U line, and 
ita colon •ery "fariable. and frequeotly atroogly cootraat­
ed, as red, black, white. yellow, &c.; it is abundallt iD 
Devoosbire, both at Torbay aod Plymouth, where it ex­
laibitB marb of atnr.tilication; some ... arietiet, when cut 
into alaba and poliehed, are very bet.utirul; the etreeta of 
the town of .DevQDpgrt• are paved with it. In the oortb. 
ofDe"fODBhire, near Callie Hill, tbilnriety olLime.etorle 
occurs. lillinJI large cavities in Grau-wacke tlate. It 
ooutaina miiDy Spat'.-y white Wli.~~~~,o ablllldan.ee of Pyrite~, 
and 110metimea Lead Ore. FOIIail petrifil.ctiollll occur, but 
not of the same deecription, nor in any degree so abundant, 
• iD the LimMoPe oitbe m.we receet ~nuation, 

• 'fhe town or Dnonport beloags to Sir John St. Anbyn, a .ost 
libeml patron of the art&. The pa.veiiU!IIt of Fore-Btreet is tOnned 
or loeauti&l olabo or thlt llllrille, 1111<1 ia oonaidend M be the 
finelt io Enrope. 

• 
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7'ralllitioa Tr.p is compcard of Hornblende, ferrugi­
liOUII Clay, Fcl&par, and granular aut.t&nce., and ia in 
part both 11. n:aecbMical and chemical depo.tt. Varie­
ties appear more or lea crystallized; tbey are hard, con­
tain a large portion of Iron, and exhibit a dill'ereot ap­
pearanee in ev..-ry stage of decompoorition. 

Numei'OID Green St?Des belong to thil. order; they 
are comp<l'ed chiefty of Hornblende aud Fehpar, coo• 
fUiellly intermipgled, 110metimes partially cry•t&lliud. 
They are reneraJly or a dull green color, and often ap­
proaching brown·black; they are frequently travel'lled 
by small "t"ein. of Quartz. 

Wacle, being cellular and resembling burnt Clay, 
hu often been auppo!!e'd to be of volcanic origin, without 
oonaidering that aucb ve.icles may have been formed by 
air or water, or by the docompo~»itioo of eome lllkaliue 
auO.tance. 

A•ygdcloid ia another .varirty, containing alDlOnd.. 
abaped nodules of Chal_cedony, Zeolite, Green Earth, 
Agate, Jasper,-&c. and is often vesicular. It oc.cura hard, 

'.eott, and 110111.etime. earthy, 1111 it may be leu or more de­
l.Omposed; f11rther description will ~ivai\ the Ieamer but 
little;_ ~pecimena mult be examiued before U.e Clln become 
well 11:eqnainted with the llllbllla.Jice. 

Trap U the Swediah tertn for ladder; Greeu Stoue 
Rocks, Basaltic Rocks, and Hornblende Rocks, ofteu ap­
pear one above another, forming lt.ep!!, hellCC the term 
Trap. It i1 partic11larly visible at Statf11:, and in va­
riOUI parta of Scotliw.d, and other placea. Rocks of thi1 
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du. decompose ioto ferrugioou1 Clay, the e-xterior of 
which ia frequently soft, and the ioterior unaltered. 

Tr«Mtilm FliutySI.Gt. is a lli\ici001 substance; which 
oecun in thin bed& with Gnu-wacke and Secoodary 
Limestone; it is compact, and marked by alternate linea, 
•tratifled, of a dark or lighter color. 

Gra.u-wacke is mid to be the only formation of the Se­
condary class that i• Metallifemw~; many 1troug and 
large veiOA of Lead Ore are 1ituated in it; both in Soot­
lapd aud the north of EngiiiDd. The grau-wacke form­
ation i1 no doubt more exten1ive than hu hitherto been 
Mllpected, and tubatances oow knoWn by other terDlll, 
will proba})ly come under this de~omination. -

The engraving B. plate A. ia intended to Bhew Primi­
tive rocke, bluuted by decompmition, and the Trao•ition 
Rocb, upon thdr hues, funning from their di•integra­
tion, and skirting them. 

It it highly probable that the Secondary Formatiou 
ie of greater extent than we have at present any idea of, 
and that more varieties will be-ranked in it, when our 
idea& beeome UDfettered by the existing t)'lltem•. 
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FLOETZ OR FLAT FORMATION•. 

C. P(.ATE A. 

THIS formation ill aoppoted to be more reeent ttmn ei­
ther oft he preceding, and to have been formed upon them 
by depolit ( elaie;h •HMnilllll) from. their diailltt:plion 
aad the debra! ol orr-oie remain& It dao a.hibin. eri­
dent trace. of ._ving cbie8y been fonaed uDder wMer 
at varioal epoch-. and by n.riout operatiooa, whicll ha\1'11.! 
fiUed, or rendered more Oat, exteoeift valley. bft'ffft!R 
~ Rocbofthe PrimitiYe c~ Thill order ia very 
general throughout a great part ot the gk>be, lftd mllllt 
han~ uodef!Ooe coaaiderable a1teratlona, u tbe vilible 
confiWon aDd irregularity of the ltr:atll plainly iDitcate. 

It ia •Y deaire to ll!lldea'VOO.r to explain the aubstaucea 
which compote thh clue, 10 that they •a;r be known 
fi'Olll othertl, and to alate the generaHy recel.ftd opinion 
nilative to thl'lir formatiGa and oririn. 

TIIte plate C iJ. iatnded to exbiblt the appeuuce of 
lfratifl.ed RocU. u Limatoae, ., lo, e, witt! a -ectieD of a 
perpendicular vein of Lead Ore, to; and a flat or pipe 
vein, p. 

The letten.f,f, thew the ~eperation oftbe rock .. and 
irregularities of the 1urface iu tbU Limeltone; patchea 

• Tba learner must not ezpect to find thil!l ~tor de­
ocripti.,. to correapood perfectly with any~ place, ,.. the 
dil'eno11t rocb wbkh are 00111~ U! it may boo nry diat.m 
from eoch other. 
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ofTrap or Toadltxme occu.r imbedded, independent ot 
the ~r aeriEs ol t1aat formatiou. Tbia atratam il C'ell· 

lriderably below the Coal. 
The beda of Coal we repreR.Dted by -d; d: they are 

indepeode11t ot eaclt other, baring earltly depoeitB, as in­
da.rated Cky and Sandatooe, between them; g U meaot 
kl lbew the dim:tion of the Whioltone dyke ~og 
th1011gh the Coal beda, which it breakl and U11rowt into 
pat eontu.ion: i repreeenta Sandatooe lying abo•e a 
bed of SchbtoA. 

The Coal formation ill attended by compreued ateme 
olpa.ta. reed.. ferna. ao4 n~ other vegeto.ble im· 
pnllllia.a, frequently carbonized aad imbedded io Mia 
cacemm grit, Shale, and Clay lroulltiooe, at.o fn.h water 
theU.. 

The Old Red Saadal;ope ill repreeented at the bottom 
oithe plate, aod marked R S; nut in .u~ou,abeM 
it. {o]lowiog the WemereM a.nugemeot. ia the tm 
ll'~ UQJI!IItoa~ F L: ou which it11b the Oulit!.IIIIIAI'ked 
0; thea. tbe Stra1n1111 of Sheil Limettone,. marked S L; 
ltJIDD which liel the Magnatian, m.rked M. 

The Wldu.latiag hillt may be IIUfiPOM!d to be tbe chalk 
formation; and the hollows, e e, baainalllled with Cle.y w 
Gra•el; i. repmiCDta a lake, where a f'l'ah water for· 
mdion il gob'! 0111, whieb, wbea filled "Vt"itb earthy de. 
polit, will eolllltitute wW it termed a Clfw M,i~&. 

Old &d S~Fint S.d..t.-• ..-. lllplft 101M 

el tbe precediag0 and ia chiei.y Conled from tlleirdet:om­
poaitioo,. parikubaiy Graa-wacke, 111ith -me Yarletind 
which it it doeely connected, trequeotJy baY"iDg 1110~ 
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tbl' itppt'Uallefl of decompoled FerrugiDOWI Clay than 
Sambtone. It is commonly red colored, often bard, and 
compoted of large pebble.; it W oonaidered or great ea:• 
tent, particularly in In..-ousbire and Wlllea, and inter­
po&ell between the Secondary Pormatioo, (upon which it 
re&b), IWd the Floetz Limestone. It i3 not sup~ to 
be metalliferous, nor does it nen often contain foeaila. 
Aa the Tranaition Rocka are, from their nature, lll(ft'e 

IIUbject to de~omp~~~~e than the Primitive, tbW Sand.tone 
may be allowed to be generally formed £rum them. 

Firrt Ploetz Li-tau-Metalliferoua IUid Mountain 
Limeatoul'. lt i-. BUppoaed to lie immediately above the 
preceding, and to be chiefly formed of marine exuvia; 
it i• of great thicknes~, 11.od probably hu never been cut 
th~t~~~gb, although numel'OUII miner~ are worked in it; it W 
regularly lllratilled, q,ud in parts almost entirely CO!Jipoaed 
of fouilabe&, it t. moderately hard and COP!p&ct, rare­
ly granular or cryatalli:ud. It forms lofty mountain• and 
deep ravine., exhibitiog evident signa of haviog been 
disturbed by 110me c&ulll', that bu thfown the surfilce 
Into great coofulion, Py wbiel:l numerous Metallic vein­
are ex-po&ed. 

In thW atra.tuin marble of great beauty W tbund; .ome 
oftbe beda are compOMltl'of Corals, A.tro1ite, aod Mad· 
reporite, which, when cut, baVei a atellated appearance. 
Othe!'l exhibit aiDMlflt. an entire ma. of Marine Fouils,. 
chiefly tbe Eutrocbite. Belenmihl, and Grypbite. These 
LillUStone.. when atrongly rubbed with a harder lllb­
atance, generally emit rui uupleannt ameli. 

There ILI"e, doubt!~ manY form&tioua of Limestone 
partially distributed, to Which it ill jmpollible to attach 
~·steDH~tic regylarity ofaifuation. 
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Firlt Ploetz Qyp~vm Werney c:oo.iden extemiyely 
diatributed, and place. ita situation upoo the preceding 
Lim('Jitoue : it ia 110ft. ~~:ranular, aud corop~tct; IIOI'Del.im('JI 
contairui crystals of Quarlz,.Boradtc, and .Andal1111ite. It 
i1 met with in varioul porta of Europe, auociated with 
Rock SaH, and ClaY. 

Stcflfld or Variegat~d Sarahtot~~~, it a depoeil of fiue 
granular Sand, oftep !ltriped red, brow1i, and yellow: it 
conlista of beds of COIIIIiderabln tbickn- 81ld extent, and 
contain• a portion of Clay, with Oxide of Iron and Mica. 
It ia extremely widely di..,ened, and used for variou1 
81-chitectural purposea. 

Seco'll4 G!Jptu.m. Thill consiliO of the compact and fi­
bT()ID varietiea. with Selenite; it is of considerable ex· 
tent, filling cavitiea and fOrming billa, accompanied by 
Red Marl, and reeting upon S~~,Udatone; it ill abundant in 
Derbyahil'tl and NottinghatWJhire. particularly near the 
river Trent; uo metallic IUbetaocell or fossil remainl have 
been hitht:rto ob.erved in it in thia country. 

Oolite-Shell LimedoM, u. ib name imports, i1 chie8y 
composed of sheila, and is considered of more recent for­
mation than the preceding; it ill 110ft, I<XJ~oely cohesive, 
generalJy of a light brown color, and baa "!IOI!lftimea a 
lhining and foliated fracture: It frequently corwtitute• 
and abut. in irregular inountaina. In thia !Ormation there 
are many buin• of Sand, Gravel, Blue Clay, &c. (pro­
bably arising from the deaiccation oflakDII, or the filling up 
of ravines) which are hounded by Limestone hills. Mi­
neral waten, saline, magnesia.n, and chalybeate, are 
1100\etimes di3covered ln these depo~it1, at variOUll depths 

-
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front tbe 111rf'ace. Tbe Oolite fom.tioa ia chielly com­
poled of lpberoilbl puticles. aad contai!D autaerOUI pe· 
triled ~~bella and ma:riae rea.in. 

It il rarely metallife~; tlae ruge of IIJOD1IItaiat in 
Dor.etlbire. Somer.ebbire, aali Gklace.tenhire, are of 
this formation. It U much u.ed for buildiag, and .o 80ft 
that it may be cut witb a aw, 

Rd &lt il clear aad trauparftlt, or colon:d red aad 
brown, rarely blue; it ia situated in buiu of gribtooo, 
though it ia c:oolridered to belong to tbe GypRun forma· 
lion; it ia aurrouoded in thill COGDtry by S~~nd.tooe, indu­
rated Clay, and Marl, alwaya attended by Gy.-m,utd 
110metim~ by thin beda of Limestone. 

Chdl. Tbil formation ( 10ppoaed to be one of the latelt 
ofthe Limeltooe cl-) OCCdpiea collliderable apace ia 
thia country, and l'ftbl upon S.O.detmle. Itialo& well 
lr.DO'III'D to IWd auy dmcriptioo; in it att' ff«iilar beck 
ud noduk:l ofFliDt. 'fhaaiogular nriety of Limestoae 
contaiDII nullleJ'OUa ro.i1 retm.i011, particularly Eebinlte.. 
Pinite. Dentalite, &c.; it alternate. witll Sandstone, 
which Gfteo appllllr& both above ~~~U.G below it. 

In the valleya of the Chalk formatiou. are large depoaila 
of Smd and Clay, IQJne ol which are -evenll •ile11 in 
ut~St; Loudon U boUt in oue of th-., beaee called 
the Londoo Clny bllaiu. Ia the.e Clay del-it. are had 
a nriety of foMill!lbella, &e. • 
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LESSON VIII. 

COAL FORMATION. 

OF thi1 IUbBI:unce, Uild ita a1ual attendllDU, aomet.hin1 
hua been IBid before. 

The high importauce of coal romaokind, and ill pecu­
liar applicatioo. to our lQ&llul&cturfl!l, u well ua our ne. 
ceiBitiea and romfort.. render it iQdilpeasable ia tbill 
country; and I may fairly Mk, what could we do without 
it, or aubrt.itute for iU 

Coal i1 met with in various part& of the Globe, 11.0d 

though thin vei01 and patchea may have occurred in 
Granite. Lnaem.e, &c. it il coDPiend to belong to the 
Magnesian Lime, Floetz Sam:btoue,and Bituminous Shale 
foliPIIItioPa, awi liea iu .trata, csenJiy altematiwg witli 
OlJe oftbete, aod. CO!Il1IKIO}J atteaded with alarfe qullD• 
tity of Pyrite.. 

eo.poce Clllll--o.-.l-4 oftiSI edlibila a woed-Hke ....... ~ 
Foli4Ud COAl ill 1bining, and often strati&!d with 

fttw- c:hareoal. 
SJ.ty CHI bu a duU and artby applllraace. 
I,..._, CMl ill a nriety of the.fo~WN, MJd oft• 

uhibita bei.Mitul cokln, heoce caned P-.i c..l. Jt 
iea-~covei'Oii,uifplatelll., with •biniar Py. 
rites. 
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~ C..l, LiP'O'" CHI, and PMt. Thete varieties 
beklllg to the Alluvial dquit, a11d are met with a little 
below the .uface. 
~ Cod bu a very perfect. wood-like testure, and 

• oC a brown color, rarely carbooiu:d. 
PMl ia aom.etimes partly carbonized. It ill OOIDplllled 

o( vegetable fi.bl'ft, uad in IIOID.e .tituationa filii hOllow .. 
denomi111.ted peat bogw.. fDOI'a-, &c. It appean to be 

pulinr into Coal, and probably ooly wants a covering 
of the Sandttooe depoait, aufliciently thick to exdude it 
from the air, to complete the proct'll. 

Qva&Y. Suppo»e fermentation to lake place, and igni­
tion produced underpreMUre, would not peat becomecar­
t-J.ized, and form coan 

NEWEST FLOETZ TRAP FORMATION. 

WERNER hu applied the above title to that c1- of 
roclta, which conlilta of Bualt and ib varieties, Wacke, 
Amygdaloid, Trap Tuft', &c. 

Bau.lt Q oontidered either homogenema, or composed 
cbieil.y of black ferruginoua Clay; it ill o( clo.e texture 
and heavy. 

BasaJt a.l110 coota11111 Iron Sand, and hu frequeotly a 
Porphyritic structure, enveloping small, dark gret"n patch­
es of Olivine. which have a gla.-like fracture; aho a 
black•ubatance, called AugiM, granulaf IIJld crystanized, 
together with Horoblelide, aud 10metim. Quart~, Chal· , 
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cedouy, and Caleueom Earth. It ia ratber difficult for 
the learner to diacriminate the Cry.UJ. of Augite from 
tlloee o( Homble11de, until they llave been properly ex. 
plained. 
· Batalt hu frequently a colum11ar •tructure, and ifll u· 

h'rior is commonly poroua (ari$ing from. the d~­
tion of10me of the substances), which iu many C8ae$ give. 
it a. cellular 11ppearance, not unlike l11va. 

&.alt it frequently Amygdaloidal, aad containaCalca· 
reoua Spar, Green E11rth, Clay, Zeolite, and CbaJcedo­
ny; it ie allo often ve~icular, and may, in many cases, be 
t•onsidered to decompo.e i11to the following tubatance.. 

W4Ckt, bas the appearance of a cellula.r, indurated 
_Clay. Tbe Augite, Olivine, &c. which were imbedded 
-in Bualt, probably become decompc»ed into Amygda­
loid,_ l"hicb, forming ve.icle~~, finally pa88CI into Wacke 
4nd Clay. 

Gre!l 1tone, Porph!Jr!l Sl4lt. and Clink Ston•, may 
be ronlidered to be varietia or either Bualt or Green 
Stone, 

1'Np Tv.Jf cooai11t1 or rragmenia or the precedi11g 
rockl, cemented t~ber by an earthy b~~~~e, forming a 
co.ane Drtcci4. 

Gt-un Sllmt occur& in tbi1 u well as the preceding 
forma tiona, but it it conlidered It'll crystalline, 110d to bE' 
composed of finer partiela,10 u often to re.emllle a tilu· 
pic aub&tance. ltll color ia Ulually dull green of variOUI 
•hade., IIOD!ef.ima reddith,llDd then called Sienitic <keen 
Stone, 
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4~ Tb~ rock bu alwa,.. a Clay bue, wd 
eahibib .,-llric:q llppeaFRDcel in dift"ueot atar;a of decom­
pollitioo. It -cratn with Bualt, aod perhap11 fJ1M1 
from it into Amygdaloid: it containt VC!iliclea filled with 
c.Ic Sp.r, Green Earth, LithoiParge, Zeolite. Chalce­
doay, black 1pob1 o( Horoblende, aim Q1,11.rtz and Agate; 
it bu ofteu a 't'eei.colar ltntcture, aod bu frequently been 
taken for a V olcuic aublta.ore. 

VOLCANIC. 

ROCKS of Volcanic origin are mpt'IOied to be or modem 
bmation, at Jeut we know of many that are 10. Volea­
Poeeare not coufiued to the lud only, for we have iDitaDCt:B 
of ialanda rising out o( the 1ea and •inking again 1 It is 
stated that there are upwardl of two hundred active Vo1-
..rJ08o many of which, at lntervall, diacharge lava and 
ubet in immenae quantities; the heatia frequently 10 

great (more e8pCclally during an erupti011) that it actJ 
npoo tbe ~eigbbollring rocks, giving thett~ al110 the appear­
aac:e ola volcanic origin. From Etna in particular haYe 
been ejected llllhes, lava, &c. which baYe coveTed tow.,._ 
filled nll~a, and totally changed the face of the co•.mtry. 

Sulphar, 110 geoeraJiy <'Ombined with Minerals, occun 
in immeuae quantitie. io and about Volcanoea; it ia; too 
weD kuown to need any de-criptiOD. Nnmerous San.,. 
Ammonia, Soda, Nitre. &c. are alto fouod sublimed in 
the craten of Volcanoa. 

From the vut quantityofSulpbur attending Volcanoee, 
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Ell)' it not be ~. tbat au iiDJIIUte- becl of Pyritil 
• alway& in: fWJiou in lhc ocighbourhoodt 

V olcanoee in Sooth America and KamacMt.b do uot 
tppear of Je. impr>rbwce. 

Then have been a,1ao many volcanoe. whk:h are oow 
Q>tigct, but han lert aufficie11t marlul of their existence. 
These have JJO do11bt altered the faee of natulll In t.beir 
viciuity; thet'efore it may be auppoaed that tbia forma• 
tion is of much greater u:tent than baa been uaa,iDed. 
and Ulll)' be Bald to consist of numeroWI varieties., viz • ..-

Rocky Subrtr~nc~1, altered by subterraoeoUB heat, or 
ejected from volcanoes. 

[A,~~. Compact or cellular; numerou! varieties. 

Oblidi1m, and Porphyritic Obsidiau. 

Y uindM LA-. Porou. Lata, Pumice. 

Vvlc4r&ic Thff. TM dt:bria of volcanic productioua 
(.'eftleRted toget~. 

Volca•ic .d1.k.. 

Volca11U: Salp!&w. 

Earlhquakes that have ebakea the globe, htgWfed 
whole diatricts, aud raised mountain• where plains ex· 
itted, ~ted rock., and thrown them iato Ute gre.t:est 
dillorder, ilrming ravines 1uad llbrupt precipicel, are moel: 
fuquent in volc•ulc countries. 

There are i•mense al\ici01111 dePQeita from the hot wa-
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.ters of lcelaod, re.embliog CalcanlOll• Tulf'a. i11 110me 
o( which ue patcbea which commou obaerven woold 
take few flint, If the •urmunding gpongeoo• •ubataPce 
were detached. It may a!.o be added, th11t the .olvent 
power of hot water, when rontaining aJka.line subat.an· 
cea, ill iu a great degree unk.nowu. Th011e who have ex­
amioed the waien of Iceland are well aware of the lill­
ciowl precipitates, 110111.e parU of which m\,lcb retemble 
Clullcedooy, HornlltoPe, and Flint, 

ALLUVIUM. 

tJONTAHI'lMO DU.MO!IDI1 GOLD,PRECIOUI ITOMU, !IIICJ.1 

l.t.RoY raoN oa~, &c. 

THIS deposit hu given great richea to the workll and 
ia gcoerally undentood to conaist ofthe l0011e earthy soil 
which coven the aolid rock in every part of the globe. but 
more particularly the beds of riven aod water coune~~, 
whether left by floods or formed from the decompo&ition 
of the adjacent mouot&ina; it ha1 in general a graVt'l­
like appe~~raure, i11termixed wiU1 piecea of rock of a la:rg·· 
er size. These depo~it:s are called Gold Mines iu Brazil 
and Africa; they are often of great extent, formed by 
the low land bordering on .a rivulet. 

Cdt11reou Tujf41a in great abundance in Lirneatone 
oountriee, particularly at Matlock, in Derbylhire, where 
it forms billa on the banlil of the Derwent; in it are 
found Land Shells, Deer-hom•, Bones, Wood, &c. The 
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tpring w_aten io their couneloeea part oftbe carbonic gne:, 
and precipitate the earth held in &alution, on m0111 and vcgt· 
table fibl'el, until theh- channel i& frequently choaked,_: 
Those apring. are called petrifying-wells, beCIUllle straw 
or ll:icb that are placed in them become incrUBted. 

All~&t!illl Soil is moved by high tidea. cnrreoU, and in· 
undations, often forming 1hoals at the entrance of riven, 
lllld on varioUfl parts of the c01111l Nay, heavy gu11:11 of 
wind sometimes carry quantitie. of it away, hAving tfte 
appe_arance of a moving cloud, and changiog the fal'e <Jf 
the C<Juotry wherever it is depo~~ited; n<Jr ia it uncomm<Jn 
for trcea and herd~ of cattle to be C<Jvered by it, 

Alluflitd StJil-containing Diamonds-Bn.zil. 

Allw11ial StJil-contaiuing Go!U, lron-•nd, &c.-Af· 

rica. 

All~&t!ial StJil..-:ontaining Rubies, Chrysoberyl, Hya· 
cloth, Jargoon, &c.--Ceylon. 

All~&t!i4l StJil-containiog Tin Ore, &c.-Cornwall. 

This formation demamb UJore notice; it ia eat~ily inves­
tigatE'd, and ia comp!llled of the debris or the solid and 
moveable earthy conteots of the Glohe SublltanCI"!! fouod 
iu it have led to important di~eoverie.. 

After having peru~~ed the foregoing pages on Goolo· 
gy, the student will be led to rcllect on the division of 
the various and extensive <Jrder called rocks, whoee char 
acten are 10 obviOUJ\y different t'rom each other. AI-
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tbocJcb tt ia dilll.cult to -i~u their formatioo tGany dril.nite 
period, yet the dructure of many of them exhibit. distinct 
erideacn of their relative age, u may be clearly"*!~~. iD 
a .maD COUectiQII of ~elect apedmena: the Primitive rocM 
ez:hibltmg no trace~ ot orgaaic remaiM, •hieh 'rll'riy'ap­
jJelll' in the Secondary, but are abundant in some varie­
tim of the Floetz Formation. Hence itia cermhiet'ed.lbat 
tbe Prilll'itiTe Forma.1ion wuaatecedmt to the aoeatiell 
of ah'nala•d vegetable aubllbw:l!ll; tbe Secoftdary, c-oe­
v•l with it; and tbe F1oetz, w.bleqllent. 

lndeal tbe formation flf rocb ill Rill lfoing oW; the 
ZXIOpbyte~ cOUBtmct exteftlive coral reel!!, resting ~ 
and covering dloee or • ditferent quality, and of a prior 
exiateoce: othera: again are formed by the accumulatioua 
on the 008IIta 8ltd. moult. of riven, infiuf11ced by tide-, 
currewt.. ga]ea of wind, &c. 

" W orb of the power mpreme, who poured the dood 
"Round the whole earth, and Clllled it good." 

Well may we exclaim, can ahy mind be 110 vacant or 
in.enllible as not to notice the exact forms wbirll nrlne­
rals present! They are the gromefry of nature, formed 
with mathematica1 exactness. Examine a piece of ca]. 

careous Spar, break It, and every fragmEnt iJ a rhamb­
see a cube of Fluor--a perfect hexagonal or Quartz­
an od.ahedron af Diamoud_,r lron-otof Lend Ore; 
ot a dedecahedron of Gamet! I ben oonte'mplate ttre Jaws 
b1 which these funns are produced lu the mr-tmout 
laboratory of Jlature, directed by tbeilltiDitc power of the 
Creator. 



CI..MIMPICATtONt kt. 

CLASSIFICATION, 

Werner bu colaaltd the Metaltalld Ellrths in tbe (o). 

lowing order. The urietiea belongi'l'lg tCI ea~:h may be 
.een In any Elemelltary Work, or in the Ne1V Dt'IICrip~ 

tive Catalogue. 

CLASSIFICATION OF METALS. 

'Platina. Tin. 
P.nadiuln. Billmuth. 
Iridium. Tellurium. 
Gold. Autimouy. 
Mertury. Molybd'ell&. 
Silver. Nickel. 
r..,..... Anenic. 
I~. Tunpten. 
Mangarrere. Tantalum. 
Tita'Rium. Cert1nn. 
Lead. Cadmium. 
Chrome. Selenum. 
ZMc. W61.\aHutn. 

CLASSIFICATION b'F EAR'tfiY MINERALS. 

Thutl41'e arraqged iR tlliat Me CQ/kd Fa,.iJin, tlnd e4eh U dilli· 

det:l into~ cad Sv.b-"f"'del, compri&ing gr~>a~ Yc.rid!l· 

Diamond. 
Zircon. 
Ruby. 
Schor!. 

Garnet. 
Quartz. 
Pitchstone. 
Zeolite. 

1 
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A:~:ure.tooe. 

FeliiJII.r. 
Clay Slate. 
Mica. 
Lithomarge. 
Soaplltone. 
Talc. 
Hornblende. 
Chr}tolite. 
BIIMlt. 

Dolomite. 
Umestone. 
Apatitl'. 
Fluor. 
Gypum. 
Boracite. 
Bar, tee. 
Strontiau. 
Hallite. 

SALINE MINERALS-EAaTHV S.u.TB. 
Alum. Epsom Salt&. 

ALKALINE SALTS-S.uTa o• SooJ.. 
Natron. 
Sulphate of Soda. 
ReUDite. 

Rock Salt.. 
Boru:. 
Native Boracic Acid. 

SALTS OF AMMONIA. 

Muriate of Ammonia. Sulphate of Ammonia. 

METALLIC SALTS. 
Sulphate of Iron. 
Sulphate of' Zinc. 

Sulphate or Copper. 
Sulphate of Cobalt. 

INFLAMMABLES. 
Sulphur. 
Bitumen. 
Co~-

Graphite. 
Resin. 
Retin-Aaphalt. 
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COLORED PLATE. 

SEE FRONTISPU::CE. 

A SJL&IIIJLU.X lfl•ta WAlDING TOll: ALLt;VU.L tOlL •Oa 

GOLD AIII'D DIAIIOKDI. 

THIS plate iataken from a view in Cerro do Frio, in Bra· 
~1, which the Author viti ted by royal permifiBioo. The aj. 

tuation ia a ravioe,through which aatream of water l'llll8, 

called Mielbo Verde; it is bounded by mountaina ol 
Granite, large blocka of which lie io all directions. 

In the•ummer11E11110n a part of the bed oftbe rivulet be­
comet dry, and the couneofthe stream is10metimes chang­
ed by placing planks in such a manner, WI to lay bare 
the other part. in order to remove the gravel oraoil which 
bu been deposited alter heavy raina; for thi• purpote peo­
ple are employed in digging, raking, and carrying it 
away to the neareat plaiq, where they throw it into a 
heap. It iB generally oblerved that the soil nearett the 
.olid rock ia mc.l: abundant in graina of Gold and in Dia­
mond., conaequeotly the mrface of the rock is .craped 
deUl. Whea U..wet llri8IOD CQIXI.IPeQcea, aud the water 
ia in .wlcientabundance, the m0:1t •kilful minen are em­
ployed in carefully washing thit 110il io •mall conical 
Jww)l, The operation it performed u folloWJ:. the 

• 



bowl being in part filled with water, about ten or 
twehepounds of the Gravel are put into it, aud continu­
ally stirred about until the rounded stonl'l' are clean: as 
the water beromea muddy, it ill poured off, and fresh is 
cootinually added, until it ill no longer turbid; then the 
larger stonee are throwu away, aod the smaller picked 
out with great care; below which the Diamond~! will be 
found, and at the bottom the grains of Gold•, generally 
aceomp&nied with Iron Saud. The Diamonds are more 
easily distinguished when wet, haviog a peculiar IWitre. 

Gold and Platina, whether in larger or smaller graillll, 
beiug 110 much heavier than pebblea, or the earthy sub­
stances in which they have beeD imbedded, fall to the 
bottom of the bowl1u 11000 u the earth 11 w111hed away 
from them. 

The Plate representa a heap of gravel raked (rom the 
river, and a smuggler washing it by stealth, as, wherever 
Diamonds are found, the Crowu claims the property.­
Men fteCj.uently go ten or twelve miles in the night, to ob­
tain a ~~ack of this gravel, which they wash at home se­
cretly. TbiB ia what is called hand-wash lug. There are 
other modes practiaed on ·a larger scale, which are more 
expeditious, but not 110 economical. 

The Author hu seen eight men procure upwards of 
tweuty ounces of Gold in four hours, from a portion of soil 
not above two tuna in weight, taken from a d.,ep hole 
which occaaiooed au eddy in the river. 
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•• 
COLORED PLATE. 

SEE FRONTISPIECE. 

VIEW TAII:EN I.T CRO!IJOJI.P UlLL, 5E.t.R. M.lTLOC.K, 

THE grit-&tooe llf.ratum ia shown by the perpendicular 
nM:ks, upon which are a number of treee. Below it the 
Shale lltratum, or Bituminous Schiatos; upon which is 
placed a lllll,chine lor drawing Lead Ore from the mine. 
Thill machine is commonly called a Wim' a part of lhe 
vein of Lead Ore it exposed. to shew ih aituation. The 
mine bu been sunk through both the Grit Stone and 
Shale, and is at preaent deep in the Limeatooe. TI1eer&· 
pola, or IJill.elting house, baa lately been removed. 
- Upon the right hand is represented a sediou of Lime­
stone, A A, divided by Toadstone. This ia introduced 
mefl!ly to ahew the IIUb&tances which COO&titute the •tra­
ta in this part of Derbyshire. Opposite to this lofty ridge 
of Grit, is a mountain of Limeatooe, wbkh rise~~ equally 
abrupt, forming a deep ravine, in which the village of 
Cromfurd is situated. From thence, proceedlug to Bon· 
1111II, through a ravine formed by Lime.tone mountains. 
the Toadttone is fi.l'llt met with near a public house. 

At the foot of Matlock Hip;b Tor, ie the Second Toad· 
lll.oue, which forms the bed of the river: it appears ou the .. 
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road tide. About midway in the IIIDie mountain the 
I.imeltoae t. divided by the Fint Toadltooe; aOO near 
itl swnmit, a ft.ure iaaeen, from whence a great qwwtity 
of Lead Ore hu been n:tracted : it is called the Side 
Mille. At the top of Matlock High Tor the Shale ap­
pean; md above it, atRiber,theGritStone: andabove 
thele meuure11 or beda, U the coallbnnation. 

Hot water flow• from two or three 11011rcea, They were 
dilcovered in cqtfulg Ieveli to drain the minet; but oo 
care having been taken, in the ftl'lt inataace, to prevent 
the hot -PrinP from rniogling with the cold. they un­
IDrtwlatdy become tepid before they reach daylight. 

The Heiahta of Abraham, at Matlock, ia a JDOU.Ptain or 
great iDte1'e1t, cootaioiog ni1111 llbd &.ures in variOUI di­
rectiOOII: oumei'OUI rninea ha.,-e been worked in iL Two 
ftunOUI Cavet~~~~• JU'e 1ituated near it. IIWillnit. In mauy 
pa.rta ol thete caverua, are veioa o( Lead Ore and rare 
FoE!.: they are si.tQted in Lime.tone. es.cept in ooe 
part, where T011dlltone fOrma the roof. 

It ia imp:.ible to poUlt out a walk more intel'alting tat 
tbe Mineralogiat and Geologist than I'OUDd u-e earironL 
He will here fl.nd a great variety of interesting tpeci~rMDt 
and reap much practicaJ Wfonnation from an eaamin• 
tion of the Yeiul of metal, the miD e. and caverns, the 
stn.la and - of rocka, that pretent th-Jvea in 
all directiona. 
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IDtotrtptlon 

LAPIDARY'S APPARATUS, 

INSTRUCTIONS FOR USING IT. 

THE agreeable amusement of collecting prettily m11.rked 
pebhles, agate~~, &c. hBII oflate be<:ome so general, that 
almost every one who vi!iU. the aea-coaat, hiiB been em,. 

ployed in aearcbing for these intere~~ting productions, and 
forming collections of their beautiful varieties: but great 
disappointment baa frequently taken place, owing to tbe 
Collector'• not having the meana of cutting and polish 
ing them. To obviate which, a Portable Mill• baa been 
contrived, to render the operation Mea&y Bll pouible, and 
to atfurd both inatrncttve and agreeable employment. 

Thi1 compact Lapidary'R Mill ia contained in a amall 
mahogany box, and may be placPd ou a parlour table, 
and worked without any inconvenience. The method of 
uaing it is explained u followa: viz. In order to proceed 

• The Lapidaries teelmlcaUy call the nrioos ciroular implt!· 
""'"b, Mills:-Tb1111 the lead-uilll, tba polilhiDg-miU, the llittiag­
mill, &c. 

•' 

-
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to work, the box mwrt be aecured to the table with the 
cramp • (.ee the plate), that it may be llteady; a var­
nilbed tiu pan, with a hole in the centre, accompaniea 
the box, which it to prevent the operator'adreBB from re­
ceioving tlw water aod emery, thrown off from the mill 
when at work ; it bold. abo the emery pot and bi'UIIh. 

The bo:K. being ~eeured to the b.ble, plRre the tin pan 
over the llplDdle, aod IICrew on the L•Au MILL, marked 
A, (boldiog, at the 18.1De time, the pully witbin the bolt 
with the left hand, topruentilatuming); place the pot 
coutainiug a mixture of fine and coaneemery and water, 
in one or the oomeraof the pan, and charge the mill, bl 
laying ou the emery with the brush. Then tum the handle 
with the left haod•, an" apply the 1loue to the aurface. 
moriog it at pleasure farther from, or nearer to the centre, 
taking care not topl't'liiiiiO heavily WI to impede the velocity, 
To perform thiawith eaaeaud convenience, the right hand 
and arm mual. rest eutirely on the edge of the pan, which 
will keep it lteady, and aJlow 11. DJ()re e:denaive Ule oftbe 
fingers lo change the p<111ition of the atone. _ 

The mill works tre.t when turned with considerable 
11elocity, in which cue il will be nece.ary to dab or f(',­

new the emery often, which ill eaaily done, turning with 
more velocity for a moment, and at the IllUDe time apply~ 
iug the emery bruah, catchiDg the handle again before it 
hu made many revolutions. 

• 'l'bo milllllllyhlltllrned either way, bv.t lapidarieiiiiPI8ily twu. 
It from left to Ji&ht. 
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After 11. atooe h1111 b«:n tho• applied half a minute, a 

plane will be worn down; and if 11. large dat 811rface be 
required, it will of coome take more time. 

The emery lEW in the lead mill, and produce~~ aaurface 
bal'der fuap the atone applied, wbich it COD!Ieqnently 
weal'!! down by frictio.o. The emery, at the same time, 
ia worn away, and requires to be frequently renewed. 

Whenthe alone ia inteuded to be rubbed down, (jlct­
Cnud), if sufficientlY large, it ia advisable to hold it in the 
flngen; but if it b roman, ihhoold bonemented (with """ 
ainOWI cement) to a &tick ( u b), or a piece of wood, of the 
mOBt convenient form, from which it mny be remofed at. 
plea~~ure, by warming thecemeot. 

The lead mill will rub down !!tones of every cl-, 
though it produce~~ but a feeble effect on the Sapphire. 
What are termed preciooa stones, aa rubies,. emeraldll, 
amethy~ts, &c. are seldom &a large as to be held in the 
hand whilst cut or worked into facets; they mUllt there­
fore be o.:emented to .ticks as before described. 

For cutting what are termed Ori<mtal Strneu, (as the 
sapphire, ruby, or topaz), it will be necessary to use a 
beaten coppuor bl'888 mill, iuatead of the lead ooe. 

The POLIIIBIMO MII.L (8) mullt be properly prepared, 
luMJW. Thill ill a aingular operation, which ill performed 
by holding the edge of an old knife perpendicular to the 
sur&ce, and turning the mill, fint one l't'ay and then the 
other, .a lUI to produce the greatest inequality, or rough· 
ne.; it will then hold the rotten atone, which may be 
applied to it with a few drop~~ of water. Great care mu-t 
be taken that emery doea not touch thia mill, u it will 
.poU iL The lltwe may then be applied in the alUM 
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n:uwner u upon the lead mill, and, by turoing With con~ 
lridemble .-elocity, it will almollt instantaneouBly recet1'e 
a poliah, eapecially if the facet be email. 

Before the atoue ia applied to tbe poliebiPgmill, it may 
be lUI well to work it a little upon the wood mill, with 
flower of emery and water; this will remove any cotu'!le 
marks, and prepare it to receive a better polish. 

In perimning the operation o( alittiPg, it is best to ce­
ment all atones under an inch in size, to a IHjUare bit of 
wood, (u c), which should be or auch a height, that, 
when placed upon the pan, the atone (d) may (where it ia 
intended to be alit,) come in contact with the edge of the 
slitting plate, to which it may be applied with a slight 
pre~~~~ure; or, ifnect:88lll"y, a monable lever may easily be 

constructed, by which U1e !!tone may always be kept cloee 
to the slitter. By having small blockl of wood, of differ• 
e11t heigbU, a •lice may be cui. of any thickness. 

These mill• are sufficient to cut, 111it, and polish pebbles 
of every description; but other mills are added for vari• 
ous work, for which the apparatWI iB so well adapted. 

A brush mill, to polish shells; which may also be used 
for all purpGIICS where a brWih ia wanted. 

A list mill (to be used with putty a little wet), for 
polishing soft aubetances with uoequal surfaces, particu­
larly shelL!. 

A mill covered with cloth or leather, which is al110 
to be used with putty, to (M.llbb flat aublltances,u marble, 

I!Op&r, &c. 
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A copper mill, for •litting with coane emery ; this 
will cut or u.w all marbles and stonea that do not give 
fire withJteel. 

A wood mill, to be used with sand or Bour emery,aod 
h applicable to various purpose:~~. 

Tbe iron alltter is to be u.OO with pouPded diamond, 
and a coasta.nt aupply of very thin oil. The great art of 
coming the mm il u follow.: when the dia1110nd is pro­
perly broken, about a quarter of a grain llhould be put 
upon a steel block, or smooth done. (Me) with a 11MU 
drop of oil; it should then be rubbed a little with the 
muller, in order to separate the particlea o( the diamond : 
in tbill d:ate some wU1 adhere to the muller, which may 
be applied to the edge of the slitter, in tile ma110er here­
after lltated, viz. hold the plane of the muller upwudl, 
and apply it horizontally to the edge of the mUl, which 
.llbould be alowly turned, and the muller moved 10 that 
the edge a( the 1\ilter may take off a third or half of the 
powder upon iL Thill done, replace the muller on tbe 
steel, and gently apply any hard substance to set• the 
diamond, which will be imbedded in the edge, and form 
teeth; tb..n apply whatever is intended to be cut, uaing 
.a copiotw .apply of oil. If the mill doea not cot well. 
more diamond most be applied, until it II well~. A 
cancer or van ahoold atand with oil, with which the mill 
abould be conlf.antly supplied, by lading it 011 with a 
feather. The Ieamer, after be hu alit one 1msdl pebble 
or CT)'Jtal, wlll aft:erwanll find but little difficulty in a .... 

• The Aothod>u iunnted a llmall oteel roller, which may bnd­
~ly ued for aettiag the Diamond in the edge of the lilit­... _ 
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ranging the toola for work. But, I con&>s. my~elf at 111 
Ia. to find word& to explain to the learner what he wonld 
meaailyattain in half an hour's practical inatruction, which 
would UBiat him more than a volume of letter pre~~~~. 

Shelle may be uncoated on the lead mill, or on tb.e 
wood mill, by applying sand and water to it. 

Tbia mill makes an excellent substitute for a grind:.. 

atone : it i. also useful in smoothing the surfil.ce of auy 
aut:.ta.nce applied to it, (with flour emery or flue sand), 
before it is polished. TheBe mills are applicable to va· 
rious purposes. particularly the &barpening ofiro.u tool~~o 
cleaning rusty iron, bra.at~o &c. &c. 

The lead or wood mill may be used 11.1 a potter'• 
wheel. a piece of properly tempered clay placed upon 
either, may be formed iuto a cup, vase, &c. A ~dy 
made a breakfut IK'rvice by means of this apparatUB. 

Cotton string~~, or twisted list, are to be preferred to 
any other, fur turning tile mills, bt!cau!e they are much 
more easily managed than cat·gut, and do not require 
hooks and eyes. 

The expeDSe of this apparatWI, with aaupply of emery, 
putty, and rotten atone, will cQIIt from aix to eight gui· 
neaa, according u it h1111 more orlet111 toob: some are made 
with extra wills, hooped with lead, 1111 high 1111 ten pounds. 
It is particu1arly recommended, that tbO&e who purchase 
or make use of them should see a practitioner perform .a.LL 
the operationB, by way of instruction. EYery operation 
in the lapidary businet~~~ may be performed on this small 
apparatus in the most perfect manner. 
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G&KTLKHER who work a great drul, should havecan­
other tin pan, on purpo~~e for slitting with oil. When 
the brushea are u.ed, if they an' above the edge of the 
pan, it must be elevated, or one with higher edJ!:C! ~ub­
stituted; the expe!JB!l Q( which is not more thau two or 
three ~billiDIJ!-
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"' FOLLOWING WORKS 
JVlT I'VJILUHltD 

DY MESSRS. LONGMA.I'i AND CO, PATERNOSTER-ROW! ... 
BY THE AUTHOR, MR. MAWE, 1491STR .. UI'D. 

1. NEW DESCIUPTIVE CATALOGUE of MI­
NERALS, with DIAaa.uu oftbeiraimple Forms, after 
the lateProfeMor Clarko!aSyatem. Fourth Editiun. price 
7" enhrely re-written, ou a Plan Cll.lc..'lllated to facilitate 
the Arrangement of Collection& 

!. INSTRUCfiONS for the MANAGEMENT of 
the BLOW -PIPE, ACIDS, and CHEMlCAL TESTS .1 
r:splaining the befit Mode of employing them in the 
E:uminatiou of Minerala. With an AppePdill:. from Ber­
zelillll. Fourth EditWn. Embelliabed by an eJ:plana­
tory Frontispiece, price 4•-

3. Tbe SHELUOLLECTOR'S PILOT; or VOY· 
AGER'S COMPANION, with an elegB.Dt coloured 
Frontispiece, aod Plate of ln~tecta. Tllis little Work is 
peculiarly adapted for Voyagers in general, pointiug out 
the Places where the bat Shell• were found in a Voyage 
round the World, and during a period of Sixteen Yean 
which the Author pawd at Sea. Fourth Editio11, 

4. TRAVELS in the INTERIOR o( BRAZIL; witb 
Notes on it. Climate, Natural Productions, Agriculture, 
Commerce, PopulatiOP, ManneR, nod Cu.toDUI' and a 
particular Account of the Gold and Diamond Du.tricts. 
Including a Vogage to the Rio de Ia Plate. SICIIfld Edi· 
ti&m, iiiU!Itrated witb Coloured Plate and a Map, 8YD. 
price 18&. bela. 

5, TREATISE on DIAMONDS and PRECIOUS 
STONES; their History, Natural and Commercial. 
With coloured Frontispiece, and numeroua Plates. inelnd­
iog the celebrated Diamond:! in Europe. Ju1t PubiUhed, 
&!rOf&d EditiDfl. Price t.'ia. 

6. MA WE'S LINN.k:AN SYSTEM of CONCHO­
LOGY, deacribing the OrdetB, Genera, and S~iea of 
Sheila. arTanged into_ DifiaioDB aud Families. With 36 
Plate., aud coloured FrootDpieee. Price Us. plain; or 
£2 lb. 6d. coloured. 

7, MAWE'S WODARCH'S INTRODUCTION to 
the STIJDY of CONCHOLOGY, with 6 Plates, and 
coloured Froofupiece, Price Ql, plain; or ltll, CQioured. 
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MINERALOGY AND GEOLOGY. 
Colhctitm6 in MalwgM~y C•bindt, at IM foll<noing Pri~ 
100SmallSpecimen1ofMetalo, Earthl, and Rockl £1 I 0 
100 Ditto, with Blowpipe, Magnet, Forcep1, Fln%U, 

&c:. •••••••••• ,., •.• , •• , •••• •• •• • • • • • • I 11 6 
:1!00 Dittn, ditto, with Mawe'• New Deocripti1'a Ca­

talogue of Mineralo • • • • -- • • · · - • • • • • • • • • 4 
190 Ditto, ditto, illl"ger, •ith ditto · • · • • · · · · · • · • 5 

• 0 
5 0 

0 2.30 Ditto . . • • . . . . . . .••..... , .... , ......•• -10 10 

Colledion1 containing a gftltfr uriety of oubatances at Twen• 
ty Gulneu, and np•,..rda. 
Cua•rc.o.L APP.UI.lTlla, contained in a mahogany cue, 

C<IDoiotiog of-Blow-pipe, with ntra mouth-piece and ooze!; 
Gluo Blowpipe; Sted Mortar; Electrumeter, Magnetic 
Needle; Platina Spoon and Forcepo; Spirit Lamp; MRgnat; 
Magnifying GJ.11; Knife, ,.jth File, For.:epo, and Magnet; 
Bra .. Forups; Bruo Frame far balding evaporating glasses; 
Tube•, Watch Gluseo, Wu Candl~, Charcoal; Teab and 
Acids in glau batt! eo, .. ith ground otappeT!I; Fln:.ea; and llrfe­
hllic Rod•• 

0EOLOOICI.L CotucrtONI, conoioting of Specimens be­
longing to the Primitive, Tranoitian, Secondary, and Floet• 
Formationt1 with the Alluvium (Ctucalho) from !he Gold 
Mineo in Brazil, in which Gold and Diaruonds ai'G found, from 
Two to 'feu Guinea.. 

Buw PrPu, One Shilling and Si~pence each. Fragments 
for the Blow· Pipe or Microscop~, One Shilling per Packet. 

LI.Pin~oaras' APPI.BA.TVIo complete, far culling, olitting, 
and polishing hard 1tonea, With tool• for soft snbttances, u 
M.aaBLEI, SBJILLO, &c, Thio io accompanied with a newly 
iovented iootrument for oetting the Mill with Diamond pow· 
der, which io of eaoy application, and eotremely economical, 
-Thio Apparatu1 may be worked on 11. Parlour Table. 

SHELLS. 
THE FINEST COLLECTION IN EUROPE. 

Price marked on each Specimen. 

CotL~crtnNI ofSu.o:LLI for shewing the Genera, at 1'ariou1 
prices, from Three Ouineu to Twenty, 18 the Specime.u arc 
mote or leso Numerou and Se!eet. 

Seeondary Shells, a great nriety, from One to Three 
Shillings e~cb.-Inferior Shells for Grottno, 
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