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Samples of hand picked particles logged as talc at the rig and
under binocular microscope were sent for examination.

Samples were studied by binocular microscope.
Particles from hole 4054 (25!-307, 30"-351, 40*-451) are nearly identical,
pearly light greenish-grey, rounded, easily scratched with the fingernail,
greasy to the feel and obviously talc. Xray diffraction studies show 95-98%
talc. It is not immediately obvious from the few particles hand selected
why GEB values were so low (64-73). However, a nurber of the particles were
coated with yellow dust.

Particles from hole 4052 (130°“-1351, 145"-1501, 155°-1601) are irregular
white fragments that resemble caliche. They break fairly easily. Some can
be broken with the fingernail. The powder is not pearly or greasy like
talc. Xray diffraction studies show the hardest white material to be
cristobalite. The presence of chlorite and vermiculite in the assemblage
may result in a ground powder tnat looks and feels like talc. Not all of
the white particles were pure cristobalite. Some of the softest ones were
chalky mixtures of calcine, cristobalite, vermiculite and chlorite.

There are sufficient differences so that the two minerals should be
identifiable by the core logger"s.

I am adding some pages out of Dana®"s mineralogy that give a quick test for
MgO. "

The cri stobali te sampie was checked by S.E.H. to sec if it is an Opal C-T

variety observed in the Tallahasse Oeek rocks. Hie attached report shows
that it is not Opal C-T. The massive cristobalite occurs with 41 rather

than j-g, and the photographs show some devslopment of a clay mineral. This
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Page 2
Beaverhead Ore

was identified as vermiculite by Xray but may be a montmorillonite
(beidellite}. Mg was not detected in the samples selected.
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BEAVERHEAD 1882 Hole # 4052

SAMPLE | GEB | Lo TALC CHLORITE | DOLOMITE
125 < 20
+~130 < 20
135 < 20
140 < 10 <5
145 < 20
150 < 20
2. 155 < 20
160 < 20
165 < 20
170 <5 <5




OTHE;\‘.

CALCITE MICA QUARTZ | FELDSPAR .
< 10 > 20 < 10 220 cristobalite |
20 vermiculite
> 50 < 10 +10 cristobalite
%10 vermiculite
> 35 < b < 10 w20 cristobalite
| <10 vermiculite
> 35 < 20 30 cristobalite
< 20 < 20 %30 cristobalite
10 vermiculite
< 5 > 20 < 15 ~20 cristobalite
220 vermiculite
< 20 >40 cristobalite
20 vermiculite
< 20 < b 25 cristobalite
30 vermiculite
< 20 < 10 ~20 cristobalite
30 vermiculite
< 10 < 20 50 cristobalite

vermiculite
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BEAVERHEAD 1982 Hole #B4054

SAMPLE GER Lol TALC CHLORITE | DOLOMITE | CALCITE MICA QUARTZ | FELDSPAR OTHER \
10 <5 > 50 <b < 40 ‘\
15 tr > 58 i tr < 40 )
20 56.8 | 7.42| >80 < 10 " < 10

25 64.4 5.30 > 98 <2
30 67.1 5.02 > 95 <5
35 69.0 5.30 > 97 tr < 2
240 73.3 5.65 > 96 tr < 2 tr
45 69.5 6.73 > 89 <5 <h tr
50 55.7 7.06 > 78 < 20 tr tr
55 58.6 7.37 > 78 < 20 tr tr
60 67.0 7.80 > 74 < 20 <5 tr
65 61.0 8.22 > 73 < 20 <5 <2
70 69.0 | 11.46 >'78 <5 < 15 <2
75 < 30 <5 > 43 < 10 <2 < 10 magnesite
80 54.1 ] 10,03 > 70 < 20 < 10
85 69.4 | 17.64 > 65 ? 20 < 15
90 < 40 <5 > 45 < 5 <5
95 56.0 8.45 > 75 < 20 <5
100 < 55 <5 < 10 < 10 < 10 v 10 serpentine

{continued)
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CHEMICAL EXANINATION OF MINERALS 364

517. Salt of Phosphorus. — This Rux gives for the most part reactions
sirnilar to those obtained with borax. The only cases enumcrated here are
thase which are distinet, and hence those where the flux is a good test.

With silicates this flux forms a glass in which the bases of the silicate are
dissolved, but the silica itself is left insoluble. It appenrs as a skeleton readily
seen flonting sbout in the melted bead. -

The colors of the beads, and the metals to whose oxides these are due, are:

Color Substance
Red..... voeosn Chromium in O.F., hot — {fine green when soldy,
Green, ... .. wes Chromitm in OUF, and B, when eold — {red in O.F., hotl.
Mol 3gdmum in B.F, dirty green, hoty fine green, cold — (yellow-green
in O,

Tranium in RF, eold; wellowegreen hot,
Vanadium, chrome-green in BT, cold — (brownish red, hot), InO.F.,
darl vellaw, hot, paler on cooling.
Yellow. .cconve,  Bolybdenum, yellowish green in Q.1 hot, palér én vooling — o R.F,
dirty, green, hot; fine green, cold).
Uranium in O, hot; yellowish green, cold = (in BT, vellowish green,
hot; green, coldl,
) Vanadiom in O.F., dark yellow, hot, paler on eooling —{in B.E,
: brownish red, het; chrome-green, cold).
Violet. oo o0 Titanium (Ti0:) in RF, vellow, hat.  {Alsa in OF,, vellow, hot; valie
less, colds)

CraracrerisTic Beacrions or tHE Iurorrant ELeuvests axp or Soun
oF Tasin Uourovnns ’

518. The following list contains the most charaeteristic reactions, chiefly
before the blowpipe and in some eases also in the wet way, of the different
elements and their oxides, It is desirnble for every student to gain familinrity
with then by trial with ag many minerals as possible,  Many of them have
already been briefly mentioned in the preceding pages. Fora thoroughly full

. description of these and other eharaeteristic tests (blowpipe and otherwise)

reference should be made to the volume by Brush and Penfield reforred to on
p. 361.

It is to be remembered that while the renetion of a single substance may
be perfectly distinet if alone, the presence of other substanees mmy more or
less entively obseure these reactions; it is consequently obvious that in the
actual examination of minerals precautions hnve to be taken, and speeial
methods have to be devised, 1o overcome the difficalty arising from this eause,
These will be gathered from the “ pyrognestic éluirncters 7 (Pyr) given in
connection with the deseription of each species in Purt V of this work,

Algminure — The presenee of aluminum in wmost Inhusible minerals, containing 4 con-
siderable amount, may be detected by the blue color whish.they nssume when, after being
heated, they are mwistened with cebalt salution amd agsin ianited (e, eanite, ateeinligite,
ete).  Very ed minersdy (as corundum) must be st finely pulverized. The tost s not
conclugive with fusible wunerals ginge n glass colored blue by eobult oxide may be formeed.
1t d8 to be poted that the infusible calamine {zine siliente) also nssumes n blue color when
treated with cobmlt nitrate,  From sofutions nhunimon will he precipitated s Hoeculent
white or eolorless precipiinte on the sddition of mmmetiinm hydroxide i exeess,

Antiimony, — Autinonial minerals raasted on chareonl give dense white siorless Tames:
matatlic antimony and it sulphur eonpenmds give in the operi tube a white sublinte of
oxide ol antimony senan 365 Anthmony sulphide fstinite), sl many sulphuntimonites,
give wmoa afrang heat i the elosed tabe o s:abgiumte of antimeny oxvaulphide, black when
hot, brown-red when cold. Gives Idide test on plaster, orange to red.  Sublimate disap-
prars When subyjected toanmionia Tumes,  Seé alo b, 307,
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370 CHEMICAL MINERALOGY

In nitrie acid, compounds containing antimony deposit white insoluble metantimonice produces g
acid. form a vola
Arsenie, — Arsenides, sulpharsenites, ete, give off fumes when roasted on chureoss], then dippec
usually ensily recognized hy their peculiure grrlic odor.  In the open tulis they-give o white, will appesr
: valatile, ervstalline sublimute of arsonie trisxide.  In the closed tube arsenio sulphide Hented
: gives a sublimate dark browne-red when het, and red oF reddish wellow whew eold; arsenin fuorite) giv
] and some arsenides yield 5 black to gray mirror of melailic arsenle in the closed tube. In over it whic
arsenates the arsonic ean be deteeted by the garlie odor vighled when o mixture of the Fron, —
powdered mineral with charcoal dust and sodinm earbonate is hented (111} on charcoal; wwhen heate:
orsume mixture heated in elosed tube will vight sublimate of metallic arsenin, to brovwnish
Bartwm, ~ & yellowish green eoloration of the Aame is given by all buriun salts, except, 1 F. heeom
4 the silicates; an alkaline reaction is usually oblained gfter intense jgnition, the additior
Yo solution the presence of harium is proved by the beavy white precipifate (BaB0) Fervie iron §
formed vpon the addition of diluie sulphuric arkd, eyvanide & &
ey Bismuik, = On chareoal alone, or belfer with soily, hismath pives o very eharacteristio férrieyanida
; orange-vellow sublimate; brittls globules of the reduced ynotal are alse obisined (with Lead, —
soda).  Also when treuted with 3 or 4 timmes the volume of a mixture in etpual padts of eampounds:
polassium indide and sulpbur, and fused on charcosl, 2 benitifu} red sublimate of bismuth eoating (Pht
sodide is obtained; near the mineral the coating is yellow; on pluster the jsdide sublimute disappears, t
is chocolute-brown with underlying red.  Changes to orange-yellow znid red on EXPOSUE in seluti
to ammionia Tumes. delicaey iz m
Boron, = Many componnds containing boron (borates, alsy the silieates, datolite, dans water added
burite, ete.} tinge the flume intense vellowizh green, sspecinlly i moistened with suiphurie Lathion,
acid,  For some silicates (as tourmaline) the best method is to mix the powdered mineral resembling €
with one part powdered Ruorite and two parts potassivm bisulphate. The mixture is the spectross
moistened and placed on platinum wire, At the moment of fusion the green eolor appears, AMagnesin
but lasis bit.an instant, ' color is obtai
A dilute hydrochlorie ek solution contttining boron gives & reddish brown color to the addition «
turmerle paper which hus been moistened with it and then dried 2% 100°; the color changes rocduces g wi
to black when ammonin is poured on the paper, yedroxide or
Caletwm. — Many caloiuom minerals {earbonates, sulphates, efe)) giveamalkaline reavtion Afangane
on turmerie paper after being jgnited. A yellowish red color is given to the Sume by fome With sods
c:dm;}ouuds {e.g-, caleite after molstering with BCH; the strontivm fame is o much deeper relied upon, €
red, Lercury.
In-weskly acitlor alkaline solutions ealeinm §s precipitated as oxalate by the addition of minimi is ff{,-;
ammonium oxalate. Caleium sulphate is precipitated in eonconirated solutions only on of metallic ms
addition of sulphurie acid, is ahtained.
adrminm, — On chareoal with soda, compounds of exdminm give a characteristic stb | Molybdem
fimate of the reddish hiawn oxide; on plasier the eoating is greenish vellow with Brown, gtain (OF.), ¢
Carbonales, ~ Al enrbonates effervesee with dilufe hydroehlorie agid, viehling the adore for o rsment
loss gns CO, (o, caleitel; many require to be pulverized, and somie nead fhe acidition of Thesalt of ph
heat {dolamite, siderite). Carbonates of lead shoukl bo tested with nitric neid,

{R.F.}a fine ;
with smallser
sulphuric seid
will nasume de

- Nickel, =
brown on ecol:
nickel, A sols
exepss:. Han

Cllorides, = 1f o small portion of o mineral containing ehlorine {n chiloride, nlso pyro-
morphite, dte.} s added to the bead of salt of phosphorus, saburated with cappier Gxide, the
bead when heated is instantly strroninded with an intense purplish flane of copper ehloride;
0 solution chlorine gives with sibver nifrute o white eurdy preeipitite of silver cliloride
which darkens in color on exposure to the light; it is insoluble in nitrie acid, but entively
soluble in ammenda,

“hronrym, - Chromium gives with borax a bead whicl (LT,
yellowish green {cold) and LI, o H

1 is yellow to red (het) and
the bead is dirly green (hot) and e

e emerald-green. With salt of phosphorus in (35,

g . u ; s -searlet precly
: en ear green {eokd); in B the same. O vanadiom Niohoum {1
beyond (also pp. 368, S48 which slowly ¢
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CHEMICAL EXAMINATION OF MINERALS 371

Flusrine. < Hested in the elosed tube with petasstum hisulphate and powdered gloss

uble metantimonic groduces o white anblimate of 8i0.  This sublimate and the hyvdroflupsilicie aeid present
formyn volatile combination,  Dut il the ower end of the tube is broken off nod the open bube

asted on ehareoal, then dipped in a tost tube of water so that the acid & remaved, the depostt of Bily which

»they give o white, ‘. will appenr when the tube is dried will be found to be ne longer volatite

& arsenic sulphide Heated gently in o platinum crucible with sulphurie neid, many compounds (eg,

when eold; arsenie i fuprite) give off hydrofluorie acid, which vormdes the exposed parts of wghes plate pla

e closed tube. In & over it which has been conted with wax and then seralehed.

¢ a mixture of the b From, — Mlinemls which contai even o small amount of fron yviekl » magnetic mass

LEJen chareoal; ) when hented in the redueing fame.  With borax fron gives a bead {(0.00) which is vellow

sente. g to brownish red {neeording o quantity) while hot, buy is colorless to yellow on cooling;

arium solts, except R.F. becomes bottle-green (sec p. 308). Ferrie iron Is precipitated from a sclution by

on. § the addition of wamonium hvdroxide in excess as red-brown ferrie hydroxile FelOHb.

recipitate (BaSO,) . Ferrie iron in hydroehioric apid solution gives deep blue precipitate when potassivm ferro-
Ny g evanide iz added; o similer test is obtained {or forrous iron by the addition of potassium

wery characteristic fernicyanide.

isa ebiained (with Load. — With soda on chareeal a mallenble globule of metallic lead is obtained from lead

: in equal parts of gotnpolinds; the conting has a yellow eolor near the nssay; the sulphide gives also arwhite

olimate of hismuth B goating (PLS0,) fartheroff (p.366).  On heing touched with the rechireing fame the coating

1w jodide sublimate

clisappears, tingeing the fame nzure-blue,  On plaster, lead iodide conting is chrome-vellow,
ul red on exposure :

Y solutions dilute sulphuris acid gives a white precipitate of lead sulphate; when
delieaey is required an exeess of the acid is added, the selution evaporated 1o driviess, and
water added; the load sulphate, if présent, will then be left as g resitiue:

Eithinu, = Lithinm gives an intense corming-red to the outer flame, the color somewhat
cesembling that of the strontium flame but deeper; In very small quantities it is-evident in
the spectroscope.

Hegnesium. ~— NMoistened, after beating, with cobnlt nitrate and again ignited, 2 pink
eslor is obtained from seme Infusible eompounds of magnesium {e.g. brueitel. In selution
the sddition of ammoniom hydroxide in lorge exgess dnd a little hydrogen sodium phosphate

rocuces & white grnwlarprecipitateof NHA PO,  Elements precipitated by ammonium
Eydmxide gr ammonivum oxalate should beremoved first,

Manganess, — With bornx manganese gives a bead violet-red (0.7}, and eolorless (R.ED.
With sode (0:T.) it gives o bluish green bead; this venction is very delicate and may be
relied upon, even in presence of almost any other mefal.

Bercury. — In the closed tubs a sublimate of metsllic merpury is vielded when the
srinetal 1s heated with dry sodinm carbosate.  In the open tube the sulphide gives a mirror
of metallic mereury; in the elosed tube  black lusterless sublimate of Hgs, red when rubbed,
is ohiained.

Moo, — On chareoal molybdenum sulphide gives near the asssy a copper-red
gtain (G.F.), and beyond o white coitting of the-oxde; the fermer becomes azure-blue when
for o moment toished with the B.F.  Theiodide conling on plaster is deep ultramarine blue.
Phersalt of phosphorus bead (0L F.) is yellowish green (hot) and n(‘:lrl}{ {:olm_less {eoldyy dlso
{HL.F.) 5 fine green. Molyhbdates are tested by putting powidered mineral i dry test tubs
with small serap of paper, udding o few drops of water and an equal amount of concentrated
gulphuric aeid.  Heat until acid fumes. Cool or add slowly drops-of water and solution
will assume deep blue eolor,

Nistud, — With borux, nickel oxidé zives o bead which (O.10) Is violet when hot and red-
hrown an cooling; (IL1.) the glass beeomes gray and Lurbid from the separntion of wmetallie
aiekel A solittion of nickel beeornex pale blue h coppert on the addition of smnsonia in
exeesg, 1 an aleoholic solution of dimethylplyoxine is added to an ammoniaeal zelution
& searlet precipiiato is formed.

Nighiwm (Cobumbium).— An acil soldtion bolled with metallie tin gives o blue color
which siowly ehianges to brown oncoptinued botling and disappenrs on dilution.  The reac-
cions with the Huxes are nob very satisluctory,

Witrates, — These detonate when hoated on chareoal.  ITented fna tubewith sulphuric
aeid they give off red Dumes of nitrogen dioxite (NGO

Phogpharus, - Most phosphales npart o green eolortn the e, espeeially aftor having
hesnr mmnisienadd with sulphurie acld, though this fest oy be gendered unsutisiuctory by
the prosence of sther coluring agents:. I they are fused in the closed Lubesith a fragment
af metallic magnesium or sodhon, snd afterward nwistened with water, plospbureted
hydrogen s given olf; recopnizable by ity disagreeable odor,

& Tew ddrops of aonitde peid solfution, eontaiming phosphorie scid, produce in 3 solu-
fion of stunonivm molybdute & pulveradent yellow precipitate of somonium phigsplios
molybidite,
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s, Lhe mixture is
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CHEMICAL MINERALOGY

Potassivm, = Potash Imparts & violet eolor to the fame when alone. The flame is best
ohserved through a blue glass filter which will eliminate the sodivm fame color which will
slmost invariably be present. It is best detected in small quantities, or when soda or lithia
is present, by the aid of the spectroscope.  Bee also p. 364,

Belenium. — On chareoal selepium fuses easily, giving off brown fumes with a peculiar
disagreeable organie odor; the sublimate on charcoal is volatile, and when heated (H.F)

¢ gives'a fine azure-blue Aame.  On plaster gives red to erimeon volatife sublimate with chir-
acteristic odor,

Bilicon. A small fragment of a silicate in thesalt of phosphorus bead leaves a skeleton
of siliea, the boses being dissolved,

Blost silicates are insoluble in acids. The fine powder of such a silicate i fused with
godium carbonate-and the mass then dissolved in hydrochlorie acid and evaporated to dry-
pess, the silica separates a8 a gelatinous mass and on evaporation to dryness Is made insol-
ubile. When strong hydroehloric acid and then water is added to the dry residue in the test
tube, the boses are dissolved and the siliea left behind.

Many silicates are directly soluble in hydrochlorie acid, and the solution on evaporation
will vield the characteristic silica jelly, Other silicates when trented with acid are decom-
posed], the boses present zoing inte selution, but the silien separating and remaining sts-
pended in the Hauid. There are gradations between these three groups.

Silver, = On chareonl in O.F, silver gives 5 brown coating. A glebule of metallic silver
may generally be oblained by heating on charecnl in R.F., especially # soda is added.
Under some eircomstances it is desirable to have recourse to cupellation.

From o solution coninining any salt of sibver, the fnscluble chloride is thrown dovn
when hydrochloric acid is added,  This precipitate is insoluble in acid or water, but entirely
sorin ammonia, It changes color on exposure 1o the light.

Strontium, — Compounds of strontiun are dsually recognized by the fine erimsori-red
which they give to the blowpipe flame; many yield an alkaline reaction sffer ignition
fof. barium). In concentrated and slightly diluted solutivus strontium sulphate will be
precipitated on the addition of sulphuric seid {ef. ealcivm and barium].

Sodivwm, = Compoinds contaiping sodium give o strong and persistent yellow fame.
Bome éompounds will give an alkaline resetion alter ignition.

Sulphur, Sulphides, Sulphates. — In the cloged tobe some sulphides give off sulphur; dn
the open tube they vield sulphur dicxide, which has a- characteristic odor and reddens a
sirip of moistened litmus paper. Tn small guantities, or in sulphaies, sulphur is Dbest
deteeted by fusion on charcoal with soda and ehareoal dust.  The fused mass, when sodiam
sulphide has thus been formed, is ploced on 2 clean silver coln and moistened; o distinet
Black st.?in on the silver is thus obtuined (the precaution mentioned on p. 307 must be
exercised).

P A solution of a sulphate in hydrochlorie acid gives with bariure chloride a-white insoluble
: precipitate of barium sulphate.

Tefturiwm, — Tellirides hested in fhe open tube give o white or grayish sublimate,
fusible to eolorless drops (p. 3655, On charcoal they give b white conting aud color the
R.F. green.  On plaster they give a duark Drown volatile sublimate, A small amount dis-
solved In warm concenirnted sulphuric neil vields a deep red solution. The color will
disappear # acid is hested too hot or if on cooling, water is added

Pin, — Mlinerals eontaining tin {e.g., cassiterite), when heated on chareonlwith soda or
potassium evanide, vield metadlin tin in minute globules dnd & whitd and difieultly volatile
oxide conting i formod; the ghebules are malleabile, Lad Hasder than amlver. Dissolvediin
pitric ncitd, white insoloble stannie oside sepurntes out,

Titanium. — Titanium gives in the LI, with sult of phesphorus a bead which is violet
when ecold. Fuged with soiium earbonate and diﬁs{!‘l‘.‘["‘d in hydrachlorie aeid, aml

heated withoa piece of metillie tin, the liguid takes o vislet color, espreinily alter partial
gyaporation. A vellow to smber eolos vesiilts when hydeogen peraxide s adided 1o 8 sul=
phurie uciklsalution,

Fungsten, — Tangsten oxlile gives o Lle eolor tothe salt of phoespliveds bead (LI,
Fused and treated s ditanium (see ghoved with the addition of zine insteud of tin, givesa
fine blue colnr,  "The eolor changes 1o Lrown on eontinued reduction.  The eolor does not
disappear when the solution I8 diltte ] et nioliumd,

‘ Uranisom, — Uraninim compounds give to-the selt of phosphorus bead {05, & greenish
“wellow bead when enol; also OLES o fine green on cooling (p, 3090

Vermadirem, — With borox (O vapaiutes give s head yellow (hot) changing fo vellow-
ssh green and nearly eolorliss loobd s wlso (R divie geeen (hotd, Boe green teoldy, With
galt of phosphors (0 o yellew o amber colur {ehus diffening from chromin; also

(IS Boe griin (ooldh
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Zine.— On ehareonl in the redusing Hame compounds of sine give & sonting whish s
ellow while hot wnd whute on cooling, and moistened by the eobalt solution amd sgain
Emated beeomes o fine green,  Note, however, that the zine silicate lealimine) bevomes blue
when heated after moistening with cobalt solution.
Zircongum, — A dilute hydrochlorie acid solution, eentaining zirconium, imparts an
orange-yellow color to turmeric paper, moistensd by the solution.

Derersuxarive Mimvenasooy

613. Determinative Mineralogy may be properly considered under the
general head of Chemical Mineralogy, since the determination of minerals
depends mostly upon chemieal tests.  But erystallographic and all the phvai-
cal charaeters have also to be carefully observed.

There is but one exhaustive way in which the identity of an unknown
mineral may in all cases be fived beyond question, and that is by the use of o
complete set of deferminative tables. By means of such tables the'minéeal in
hand is referred successively from a general group into a more special one,
until at last all other species have been eliminated, and the identity of the one
given is beyond doubt,

A careful preliminary examination of the unknown mineral should, how-
ever, always be made before final recourse is had to the tables, This examina-
tion will often suffies to show what the mineral in hand is, and insany case
it should not be omitted, since it is only in this way that a practieal familiarity
with the appearance and characters of minerals ean be gained.

The student will naturally tnke note first of those charaeters which are at
once obvious to the senses, that is: erystalline form, if distinet; general struc-
ture, cleavage, fracture, lusier, color (and streak), feel; also, if the specimen is
not too small, the apparent weight will suggest something as to the specifie
gravity. The characters named are of very unequal importance. Structure,
if erystals are not present, and fracture are generally unessential except in
distinguishing varieties; color and luster are essential with metallie, but
generally very unimportant with nonmetallic minerals. Streek is of impor-
tance only with colored minerals and those of metallic luster (p. 271), Crys-
talline form and cleavage are of the highest importance, but may require
eareful study.

The first trial should be the determination of the hardness {for which end
the pocket-knife is often sufficient in experienced hands). The second trial
should be the determination of the speeific gravity. Treatment of the PO
dered mineral with acids may come next; by this means (see pp. 368, 3600 a
carbonate is readily identified, sud also other results ohiained, ” Then should
follow blowpipe trials, to ascertain the fusibility; the color given to the fame,
if any; the character of the sublimate given off in the tubes and on charconl:
the metal reduced on the latter: the resetions with the HAuzes, and other points
as ‘explainad in the preceding poages,

How much the observer lenrns in the above way, in regard to the natire
of his mincral, depends upon his knowledge of the characters of minerals in
generul, nnd upon his familiarity with the chemieal behavior of the various
elementary substances with reagents and before the blowpipe (pp. 339 to 3680,
If the results of such a preliminary examination are sufficiently definite to
sugeest tha the mineral in boud & one ool 2 smnll mnnber 6f species, referonca
iy be anade to their full deseristion in Pavt  of this work for the final
deeision,

ITA-Ratcliff-000009




