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INTRODUCTION.

Trr natural method of identifying minerals is by using those charac-
fers which are prominent or which ¢an be determined in the field or
Jaboratory in the simplest manner. Practice in the determination of
minerals by their physieal properties tends to develop the habit of
clase and careful ohgervation, and at the same time enables the student
to acquire more knowledge of minerals in a given time than eould be
obtained by any other method. Experience has demonstrated that
work in blowpipe analysis is less apt to become merely mechanieal if
it has been preceded by such practice.

The tables include the common minerals and a few others of local
prominence, which are generally considered as rare in oecurrence. The
minerals are arranged primarily aceording to streak and color, as seen
in the Analytical Key, and under each eolor the arrangement is accord-
ing to hardness. The tables differ from those of Weisbach chiefly in
disregarding luster as an important division and in maintaining the
same syctom of arrangement throughout. Various works on mineralogy,
especially Dana’s System of Mineralogy, have been consulted in the
preparation of the tables. For valuable suggestions and eriticisms the
author is especially indebted to Professor Charles Palache of Harvard,
who used the manuscript copies of the tables in the Summer School of
the f}'niverﬂ'lt},-‘ of Califorma.

Beexerey, August 25, 1903,
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PHYSICAL PROPERTIES.

Taz only apparatus needed for the tables is a pocket-knife, a horse=
shoe magnet, a pocket-lens, a piece of unglazed porcelain or streak-plate,
and a seale of hardness consisting of nine minerals, Thig scale can be
procured of any mineral dealer or can be made up from specimens in
an ordinary collection of minerals.

Color—The color of a mineral is perhaps the most important, property
used in its identification, yet it is the most diffieult to accurately
describe. A mineral may have but one characteristic eolor, or it
may oceur in various colors and shades; consequently a mineral may
be repeated several times in the tables. The color must always be
judged by the fresh surface or fracture, and it should be homaogeneous
throughout the mineral. Vitreous minerals may often be diseolored
or stained by impurities, when they manifestly belong to the color-
less or white class.

Luster— The luster of a mineral refers to the kind of reflected surface.
The common kinds are: metallic; submeiallic=imperfect metallic;
vitreous—glassy; adamantine=brilliant oily luster; resinous; greasy;
pearly; stlky; wary.
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Streak.—The streak of a mineral is the eolor of its fine powder. Tt is
best obtained by rubbing the specimen upon the streak-plate until a
definite eolor is produced.

Hardness—DBy hardnegs is meant the resistance that a mineral offers
to abrasion or seratching. The relative hardness of a mineral is
usually determined by seratching it guccessively by minerals or sub-
stances of known hardness, two minerals of the same hardness
mutually seratehing each other, The seale of hardness in common
use, ealled the Moh's seale, in ascending degree of hardness, is as
follows: 1, Tale; 2, Gypsum; 3, Calcite; 4, Fluorite; 5, Apatite;
6, Feldspar; 7, Quartz; 8, Topaz; 9, Corundum: 10, Diamond.

The thumb-nail will seratch minerals up to 24, and the ordinary
knife-blade up to 5} in the scale; with a little practice the relative
hardness of a mineral under 6 can be approximately determined with
a knife-blade. Above 6 the scale of hardness is neecessary.  The
relative hardness of many of the metallic or submetallic minerals
ean often be judged by the ease or diffieulty in obtaining a streak
on the streak-plate. Fine fibrous and fine granular minerals nsually
appear to be much solter than the individual fiber or grain would
be, if it were coarser, Also the surface of some minerals is often

much softer than the fresh interior, owing to alteration.

Specific Gravity.—The gravity of a mineral is its weight compared with

the weight of an equal volume of water. It is determined by first
weighing the mineral in air and then weighing it suspended in water.

; S . ! w
If w= weight in air, and w’=weight in water, then ¢ = The

_u}:"
avity of minerals can be determined with a chemical balance or
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with the convenient Jolly spring-balance. "Whether the mineral is
light, medium, heavy, or very heavy can often be judged simply by

helting 1t.

Crystallization.—A few mineral substances on assuming & solid eondition

do not ervstallize and are gaid to be amorphous, but mest mineral
rsubstance:% when selidifying have the property of crystallizing into
certain definite ervstal forms, and any such erystalline substance
must belong to one of six different erystal systems. These 5}'stenllﬂ
are: 1. Isometric; 2, Tetragonal; 3, Herngonal; 4, Orthorhombie;
5, Monoclinic; 6, Tricline.

Assuming that each system has axes which are intersected by the

crystal planes, then:

' 1. Isometric has three equal axes all atb right angles. The com-
mon forms in this system are: Cube, having s?x sguare faces;
Octahedron, having eight equilateral triangular faces; Khomlre
dodecahedron, having twelve rhombie faces; [eozatelrahedron or
Trapezohedron, having twenty-four trapezohedral Taces;
Telrahedron, having four equilateral triangular faces; Pentag-
onal dodecahedron or Pyritohedron, having twelve pentagonal
faces. -

9. Tetragonal has two horizontal axes equal, and one vertical
longer or shorter than these, all at right angles. The common
forms are: Prisms, faces intersecting one or both horizontal
axes, and parallel to the vertical; Pyramids, faces intersect-
ing the vertical and one or both horizontal axes; Basal
pinacoids, faces interseeting the vertieal and parallel to the

horizontal axes.
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3. Hexagonal has three horizontal axes equal and making angles
of 60° with each other, and ane vertieal, longer or shorter than
these, and at right angles to them. The common forms are:
Prisms, faces intersecting two or three of the horizontal axes
and parallel fo the vertical; Pyramids, faces inlersecting the
vertical and two or three of the horizontal; Basal pinacotds,
faces intersecting the vertieal and parallel to the horizontal;
Bhombohedrons, solids of six oblique rhombie faces: Scaleno-
hedrons, solids of twelve sealene-triangular faces,

4. Orthorhombic has three unequal axes all at right angles: ashort

forward-and-back horizontal axis, the brachyaxis; a long
right-and-left horizontal axis, the macrogxis; and a vertieal
axis. The common forms are: Prisms, faces intersecting the
horizontal axes and parallel to the vertical; Pyramids, faces
intersecting the three axes; Macropinacoids, faces intersect=
ing the brachyaxis and parallel to the other two; Brfuﬁy—
pinacods, faces intersecting the macroaxis and parallel to the
other two; Macrodomes, faces interseeting the brachyaxis
and the vertical and parallel fo the macroaxis; Brachydomes,
faces interseeting the macroaxis and the vertical and parallel
to the brachyaxis; Basal pinacoids, faces intersecting the
vertical and parallel to the horizontal axes.

5. Monoclinic has three unequal nxes: a forward-and-hack inclined

axis, the clinoaxis; a right-and-left horizontal axig, the ortho-
axis; and a vertical axis. The common forms are: Prizms,
faces intersecling the two lateral axes and parallel to the
vertical; Pyramids, faces intersecting all three axes; Ortho-
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pingeoids, faces intersecting the clinoaxis and parallel to the
other two; Clinopinacoids, faces intersecting the orthoaxis
and parallel to the other two; Orthodomes, faces intersecting
the elinoaxis and the vertical and parallel to the orfhoaxs;
Clinodomes, faces intersecting the orthoaxis and the vertieal
and parallel to the clinoaxis; Basal pinacoids, faces interseet-
ing the wvertical and parallel fo the other two.

6. Triclinic has three unequal axes, all oblique to each other.
The common formg are the same as in the orthorhombie
system, namely, Prisms; Pyramids; Macropinacoids; Brachy-
mnacouds; Macrodomes; Bracliydomes; Basal pinacoids,

Twinning.—Some erystals instead of being simple individuals are made
up of two cryvstals, not in parallel position, but united along a plane
cornmon to both, and such erystule arve said to be twinned. Twinning
is usually indicated by reentrant angles between the faces.

Cleavage.—The property which a mineral has of splitting or breaking
along certain definite direetions is ealled elesvage. The cleavage is
always parallel to a possible erystal plane, and the kind of cleavage
is designated by the name of the plane to which it eorresponds in
direction. The eommon kinds of cleavage for each system are:

Tsometrie, cubie, octahedral, and dodecahedral.

Tetragonal, basal and prismatie.

Hexagonal, basal, prismatie, and rhombohedral.

Orthorhombie, basal; prismatic; maero- or brachypinacoldal.

Monoclinie, basal; prismatic; ortho- or clinopinacoidal.

Triclinie, basal and maerc- or brachypinacoidal.
The direction of cleavage can usually be determined only on the
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actual erystal and not on the average massive mineral specimen,
Bright, smooth cleavage faces are, however, usually present on
specimens of minerals which pogsess good cleavage, and often they
are very prominent.

Fracture.—When the direction of breakage is nol definite, but ocenrs in
any way irrespective of crystal planes, the mineral fractures. The
fracture may he even; wuneven; rough; concheidal = rounded, shell-
like; splintery; these terms referring to the kind of surface.

Tenacity.—The terms used to denote the tenaeity are:

Malleable, when the minersl can be flatiened by hammering.

Sectile, when it can be eut with a knife but will break in pieces
by hammering.

Brittle, when it will break in pieces by hammering.

Tough, when it is diffieult to brealk by hammering.

Structure.—Most minerals do not oceur as simple individual crystals in
nature, but rather as aggregates of imperfeetly formed erystals, or
simply as erystalline masses. Some of the terms used to deseribe
the structure of specimens are:

Massive, when the specimen has an irregular, indefinite ghape.
It may be fine or coarse granular.

Crypto-crystalline, extremely fine crystalline; smpalpable=ex-
tremely dense, compact.

Fibrous, composed of fibers, The fibers may be parallel, radiate,
or divergent in any direction.

Columnar, stout fibrous, forming eolumns,

Capillary, hair-like fibera.

Aecieular, needle-like,
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Reticulated, when the fibers cross each other, forming a net-like
strueture,

Mammillary, large rounded surfaces.

Renijorm, kidney-shaped masses.

Botryoidal, grape-like structure or small rounded surfaces.

Geodal, cavities lined with erystals. .

Drusy, rough surfaces due to innumnerable small imperfeet
cryetals.

Micaceous, thin sheets or seales, like mica.

Lamellar, thin plates.

F uiwéed, thin leaves. .

Other terms are used to deseribe the structures of mineral speci-

mens, but their meaning in general is seli-evident.




ANALYTICAL KEY.

StreAE DARK GRAY OR IRON-BLACK: i
Color: Dark Grayor Black. ... ccovvirioiciaansrameeann 10-12
Metallic White to Light Met:ﬂhc e ey v e 12-14
Brass; Bronze; Copper-red or Brown ... ....coeues 14-16
grrEAR Merirnio Waire 170 LEAD- OR STEEL-GRAT :
Color: Metallic White or Light Metallic Gray............. 16
StREAK RED on BED-BROWN:
Color: Rod or Brown: «. e civeevainisnesamns avials Winci e 13
Dark Gray or Black. .. .. .o e ciiaiivasa i 20-22
STREAR YELLOW OR YELLOW-BROWN:
BTy e o D e S T e A P e S Syl 22
A D A e e I T B I s el e
Brownor Blacks...covvivevaies T L e
Green...... e e A e S e A e ey 26
. BIREAK BLUE O GREEN:
Color: Blue, Green, or Blask . .iccitiiinaisiaessranss 26-28
. Brresk UscononEp, WHITE oR LIGHT GRAY:
Color: Yellow or Brown.............c--u. Al AR e 28-38
Pink, Red, or Bed-violet ... .ovoniniiaannnnansnn 35—4
Blue:or Blueytalet. i saic i mmbnmssasirr s 44 45
T A R St e e e T N S 46-564
T e e e 04-hH6
White, Gray, or Oolorlessi...cancesincsiasacaanas 5668
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10
3 STREAE DAREK GRAY
N, ’ e
e Compositinn. Color, Brranlk. Luster 1;
GRATHITE
& Dark steels| Black Metallie 12
gray Darksil- | Dull
Tron-black | ver-gray
Em.mnz: i
NITE MaS, Bluishlead| Lead-gray | Metallie 1
gray Hormetimes 145
greenish i
PYROLUSBITE Mn()
MnO, Black | Dull bluck | Metallie |2
] a
Blackish Dl 2
- gray
2 ENITE Jath 7
" ShyS, Drark lead- | Dark lead- | Metallig 2
E gray ray
g Black
E JAMESON B
g TR Pb.ShS. Dark lead- | Grayish | Metallie .
é gray black 3
O | AnGENiT
TH AgS D:u;kleud— Dark lead- | Metallic: |2
:’, ] "
g [ray gray 25
H STE
PH..NIT! 3
§ - AgShS, Tron-black | Tron-black | Metallic |2
8 [ 25
GALENITE 5
Phs Dark lead- | Grayish | Metallic 2.5
Bray blick 3,-:!
Dark lead-
gray
CHALCOCITE Cu8
Diarke lond- | Durk gra i
o ark gray | Metallic 2.5
.%”‘“\’ .
Black
Exancrre {Ou AsE {
LAsS, Grayish | Grayish i 3
black ;:laa:;k s T

OR TRON-BLACE.
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Byitem. | Clewvnge of Fracture. | G. | Common Strusture. QOheervatione

Hex, ¢, basal, perfect | 2.2 Foliated: sealy;mas- |  Feels — preasy; lates
in erystallized give; granular; earthy highly Hexible; inelastic;
masses; soetile; occurs with caleite; darker
flexible than molybdenite.

Hex, .l.'_',h.-uml., very prooi-| 4.7 Foliated; massive;| Soft and greasy like
inent; sectile; souly; faky gmshite but lighter col-
flexible ored; ususlly as flakes in

(uarts
Oirth. 7, none 48| Fibrous; acieular;| Blackens fingers; ofton
Brittle columnar; earthy; | with psilomelsne; darker
powder than stibnite

Oirth. {1, brachypinacoid- 451 TFibrous; columnar;| Prisms often bent and

al, perfect and Lladed; prismatic with long shining cleavage
rominent faces; sometimes irideseent
Tarittle; elightly sec-
Hile
Orth. -{‘,_ lagal, prominent | 5.5 |  Acieular; fibroue; | Hepembles stibmite, butis
Prittle 6 | capillary heavier and has cleavage
faces tranaverse to length
Tgom. (!, not important 7.3 | Oetahedrons; hack- Respmbles tarmshed sil-
I'; hackly Ty mnsges ; arborescent d ver; aften with silver, cop-
Slightly malleable reticulated per, barte; cuts like lead
Orth, !, imperfect 64| Compact; massive;| Often with other silver
I¥, uneven eryetals, short prisis | ores; alse barite, guartz,
Very brittle palens
Tzom. ¢, cubie, perfect | 7.5 | Cubes; eubi-oetahe-|  Often with sphalerite,
and prominent drons; granular; foli-| pyrite, tetinhedrite, cerus-
Sectile to britile ated site, anglesite, dolomite,
paleite, fluorite: heavier
than stibnite and pever
long prismatic
Cirth. (7, indistinet 57| Compaet; massive;| Often coated with mala-
I, eoncheidal or erystals with deeply chite: ocewrs with bornite,
grantlar gtriated faces chaleopyrite, quart:, malas
Spetile chite, enargite
Cirth. (0, prismstic # nd | 44| Massive Often with  chaleocite,
bornite, famatinite

prominent
Brittle




STREAE DARK GRAY

COLOR DARE GRAY OR BLACK.

COLOR METALLIC WHITE
TO LIGHT GRAY.

Name. Composition. Calor, Btrealk. Luster, F H.
TETRAHEDRITE |(4.,3L3 Dark lead- | I i
TENNANTITE Cu:A.-;:‘;: i:unrrst;e?f RESS = o 3.5

gray
Irow Fa Btecl-gray | Black Metalli
Bi.nt:kg N Metallic -;
PSILOMELANE MnO,H,0 Griayish | Brownish | Submetallic| 5
black black i
Dull black
TuaeNTTE (HeTi) Tron-black | B i i 5.9
P eanits) iy -hlack i:ﬂ::}Emh Metallic ;a
MAGNETITE Fe,0, Tron-black | Tron=black | Metallic b
6.5
FrangriNmTs ( Fe, Mn, ¥%n),0, Tron-black | Brownish | Metallie 5.5
black 6.5
CoLtmmre (Fe,Mn) (Nb, Ta)0, | Pitch- El‘!l}:lﬂh Submetallic | 6
black blaglk Vitreous
STIBNITE 5,3, Lightlead-| Dark lead-| Metallic. |2
gray %m,
B nr{
GALENITE PhS Lead-gray | Dark lead-| Metallic | 2.5
ol
Elack
ANTIMONT b Light steel- Lead-gray | Motallie 3
Lray 4.5
Tin-white
AnsenNic As Lightsteel| Dark gray | Metallic 3.5
Eray

OR IRON-BLAUHK,

Byatom.

Cloavages or Frasture.

Commn Structure.

Observations,

Isom

), non Eul
K nular
E:rilﬁ?n

Compunef; massive;
tetrahedral erystals

Often  in  quartz with
galena; ehaleopyriie, =
erite;  Zomenmes  with
very brilliant luster

C, not important
T hackly
Malleable

Massive

Meteorites  often  have
pitted and fused surfaces

O, none

F, conchoidal and
prominent

Tough to brittle

TImpalpable; massive;
ﬂtrdﬂrhps‘hlc; botryoid:
al; rounded masses

Often with limpnite, py-
rolusite, manganite

C, none
I", ponchoidal
Brittle

Graing and pebhles;
blagk eand; platy;
magssve grimular,

Hlightly magnetic to non-
magnatic

(, not, prominent
F, unevén

Brittle

Cletahedrong;  mas-
sive gramilar to com-
paet; sand

Strongly magnetic; often
with  quarts, feldspar,
hornblende, chlorite; crys-
tels usually very perfect

(?, none
F, uneven
V'm;\r brittle

D131.;:L]]er_[rrlmi:r &=
ally rounded; granu-
lar; massive

Usually with zineite, wil-
lemmite, rhodonite, and cal-
cite: magnetie, but not
strongly lilee magnetite

7, not important
F, uneven
Brittle

Crystals, usually in
parallel g;ml}ﬂ

Clecurs in granite, often
with albite, tourmaline,
beryl

very prominent
Brittle; shghtly see-

tile

G- brachypinacoidal

Prismatic; fibrous;
columnar; bladed

Often in guoartz. with
gﬂlenitﬂ, sphalerite, tetr-
crlrite

Tzpm, C, cubie, perfeetand| 7.5 | Cubes; qubo-octa- | Much heavier than etib-
prominent hedrona; granular; fo- | nite and never long pris-
Seotile to brittle hinted : massive matio
Hex ¢, bugal, prominent | 6.7 | Massive; lamellar Often with stibnite: usu-
Brititls ally conted with ecarthy
white oxide of aotimony
Hex. C, basal, notusually| 6 Rounded, reniform | Usually tamished dull
prominent miasses; granular black on surface
F, granular

Brittle
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STREAK DARE GRAY

COLOR METATLLIC WHITE
TO LIGHT GRAY.

OR BROWN.

COLOR BRASS, BRONZE, COFPER-RED,

MNare, Cormprasition. Calor. Btreak. | Luster. H,
ARSENOPYRITE | FeAsS | Lightsteel-| Grayish | Metallic | 5.5
Eray black 3
Tin-white,
of ten with
bisesy or
reddish
tinge
Smavrrre CoAs, Tin-white Grnyish Metallio |55
CHLOANTHITE NiAs, Lightsfeel-) black [
Eray
CoBALTITH CoAsS Silvor- Urayish | Metallic |56
white with! black
ugually
ooppEr-
red tinge
MARCASITE Fef, Birnssy Greenish | Metallic |6
steel-gray| blaek .5
Pale brags- Brownish
vellow black
BORNITE Cu,Fed, Copper- | Grayish | Metallie |3
bsrommn hluack
Horseflesh-|
brown
Exanrcrmn Cu, AsS, Beddish | Grayish Metallic |3
Famatinime Cusha, brown black
Brongs-
brown
MILLERITE Nig Brass-vel- | Greenish | Metallic |3
low black 5.0
CHALCOPYRITE | CuFeS, Deep Groenish | Metallic |#5
brass- Lilaek 1
yellow
PYRRHOTITE Fe,5; to Fey S, Bironse- Grayish Metallie 3.5
wellow L
Bronze-

brown

OR IRON-BLAUEK.

=
(<11

gyetem, | Clopvage or Fracture, | G. Common Struoture. l Obbervations,
Orth. (!, not prominent | 6 Compact massive: | Often with sphalerite,
T, uneven ointed pyramds with] galenn, quirts; sometimes
Very brittle E{rﬁzun{ ly striated |with gold; whiter than
faeea pyrile or marepsite; more
common than smaltite
Tsom. ! not important G5 Compagt; INASSIVE | _ﬂt'tqu with lmpp'a.-r—red
F, gmnu]ﬁ? reticntated niecelite, erythrite
Brittlo
Teom, €, eubie, not prom- | 6.3 | Crystals qmmnunl}.r;_l (El'tu:. with smaltite, nic.
inent cubes: pyritohedrons; colite;  crystals  usually
Tirittle magsive tarnished to pale eopper-
red eolor
irth. | ¢, not prominent | 4.9 | Stalictitie  with| Neverin cibes or pyrito-
i T Eiexlr-:g rough surfaces; eox- | hedrong, and different. in
Rrittle womb: adiate; ool- | form from pyrite
umnar;  low pyri-
mics; mossve
1, not important ) Compacl; massive Usnally tarnished 1o pet-
s {|." ﬁﬁeiﬂi.p a4 o) cock eolors; ocenrs with
H}ime quarts, chalcocite, chalco-
pyrite
Orth. ¢, prismnatic  and | 44 | Massive Often with chaleocite,
prominent hornite
Brittle
Hex, ©, perfeet and prom-{ 5.3 | Acicular; capillary;| Always needle-like  or
inent in crystals| 5.6 | hair tufts;  compact | ibrous; offen in cavities in
Brittle : fibrous layers ghert or red hematite, or
| coating pyrrhotite
% . | C.‘ not important 4.2 Massive: M'.LT-EI-].'IE" Grt{:]]:““.h 'P}'J"lh:,.ﬁ]]lt.'!'lﬁ,
i unevenpotu o= dral cryst.ﬁls aphalerite, tetruhedrite,
" chpi | chaleocite, dolomite, ofe
Brittle | often tarnished peacock
colors
Hex %, ot important 4.6 | Mpgsive; granular;| Usoally shghtly mag-

F, ungven
Brittle

oecasional erystals

netic; surface often far-
nighed cdark bronze-brown




li.... STHEAE DARE GRAY
Nama. Composition, J Calor. Sirenk. Luster. | H.
%Lz NiceoLrre NiAs All'alemp- Brownish | Metallic |5
9 g per-red black 5.5
=i |—
E: PYRITE FeS, Pale briss-| Greenish | Metallie | §
Zu vellow black 6.5
=, Hrownish
i E il black
i o =
3 d | MARCASITE Fes, Pale brass-| Greenish | Metallio |6
5 E yellow black ' 0.5
= Brownish
hlack
_ ETREARK METALLIC WHITH
. ( Menrcuay | Hg Tin-white Metallic
b
E MOLYBDENITE | Mos, Bluish | Lead-gray | Metallic |1
lead-gray | with often 15
o grienish
a t.iuge
q | Srvanme (AuAg)Te, Silver- or|Silver- | Metallic | 1.5
Elt CaraveriTe tin-white; | white o :!]‘5
= often with
brassy
E tinge
¢ | Bissivmn Bi Reddish | Silver- | Metallio |3
o E‘Iil tes to white a5
o ght cop= | Lead-gra '
o per-rod o
SILVER Ag Silver- | Silver- | Motallic |25
| white white
2 |2 - |
e IIMONY E=h Tin-white | Silver- Metallie 1%
ﬂ Silver- white H A
g white
g Ansunic Az '.l‘li:‘l—';rhile Tin-white | Metallip 35
AL it ’
g lead- or
§ .-;Ee-]—gru_v
Prarmyom P Tin-whi i i
Pran iy irtnoome Pilr Li;.l;h‘ttgtl:jl- Lg{l:‘t.’.uteel- iy :5
| gray i )

OR TRON-BLACH,
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Syatem, | Dlesvage or Frocture. | G, Common Siroeiure, |I Ohearvations.

Hex, (%, none 7.5 | Compact; impalpa-| Usually with smallite
I, uneven ble massive
Brittle

Isom. ¢, indistinet 5 Cubes; pyritohe=| Very common; sssoci-
I"z uneven drons; nctaﬂmr:lrmus; ated “with all sulphides
Brittle maasive; granular and in all rocks

Orth. C, not important | 48| Coxeomb and| Distingoished from py-

¢ . curved dome shapes; | rite by form generally

F, uneven
Brittle

atalaetitic with
rough faces

TO LIGHT LEAD- OR STEEL-GRAY.

= 13.6| Liquid globules Oeeurs a2 small globules
on cinnabar
Hex. C, basal, perfectand | 4.7 | TFoliated  masses;| Soft and %r . like
rominent seales; flakes eraphite; highly gﬂx’-hlu;
Sectile often with gquartz
. |0, clinopinacoidal, | 9.9 | Massive; crystals| Often in gray phonolite
e per[eF::t, ]:I-rr_lrn.i: 8.3 | with deeply stristed | rock with purple fluorite;
nent faces also in schist
I', conrse granulnr
Britile
: O, basal, perfectand | 9.7 | Reticulated; em-| Often ns lenticnlar crys-
e i 1pmrnn‘;ﬂnﬂnt. bedded lenticular| tals or groms in quarta
Brittle erystals; massive
2, none 10,1 | Wirea; arboreseent;| Usually tamizhed on sur-
e F ;;auid}' 11.1 | massive; filiform face to brown or blick;
Malleable often: with barte, caleite,
other silver ores
() minent | 6.7 | Massive; lnmellar Often with stibnite; usu-
i 1‘§ﬁ2?fea" e (e : ally conted with whitish
oxide of antimony
He : , basal, notusually | 56 | Rounded reniform | Usually tarnished dull
Hes prominent mazses; granulor blaels on suriace
T, granular
Brittle
Tsom. 0, none 14 Nuggels; grains In gold-bearing sands
I, hackly 19
| Malleable




18

STREAEK RED
- Name, Comsposition. Calar, Btreak. Lustar. H.
BAUXITE ALO 4+ 20,0 Brown Reddish | Earthy 1_-
brown Dl a
HEMAT - ' ' 1
ITE Fe 0, Brownish Plf:rk red | Barthy 1
Therty-red | Dull
Cherry-red i i
Eryrarire CiyAs, 0,4+ 8H.OD I_?e_aeh-g Palerod Earr.hv -iH
Crimson Vitveous |95
W ] Fi
AD My H.O Diarlk Darkreéd- | Eurfhy 1
brown dish Dl 3
brown
CINN,
: ABAR Hgs R:::lrlt_:'rl_refl Searlet Adaman- |2
E I;arrTi::nr -E:i:ln Vermillion | tine 25
E Prousrirs Az As=8 5 2
o . AsS, Searlet Searlet 4 -
& Vermillion &L(ij::[?m i 3.5
(=]
COPPE X >
a R Cu Copper-red| Copper-red| Metallio 25
3
SPHALE : R | 35
RITE Zn3 Lrark Reddish | Resinous H )
brown Lrown Vitreous 4
CUP 0 . 25
RITE Cu0 Dackred | Cochineal- | Adaman- | 2.5
'Bmik 1 tine 4
rick-reel | Earth
Crimgon- ¥
rod |
HEMATITE L5
Darls i i
Fe0, v ]ﬁnnlt_-h Submetallic | 4.5
% |
= = e Sl
Je— 2Fe,0,H,0 Brown | Reddish | Submetallio! 5
brown ‘ [
f

OR RED-EROWN,

19

Bystem | Cleavapge or Fracture, | G. Common Btrueture. Obearvations,
, none 2.6 | Claylike massea with | Clay odor; distinguished
F, earthy sinall ronnded conere- [ from elay by pisolitic
tiong: pisolitie struelure
C, nona b Earthy mosses;| Hed ochre; often red elay
I, enrthy oelitie; powder
Mono. | O, not important | 289 Earthy; erusts;| Oceurs with eobalt and
F, usually earthy ravely in erystals nickel ores as  coatings
. and crusts
Amorph, | €, none 4 Earthy masses;| Often with pzilomelane,
I, parthy powder concretions | limonite, malachite, azurite
Brittle
Hex. O, prismatie, not | 8 Granular; erystals;| Oecurs with mareasite,
- importang B.2 | powder; massive; | chaleedony, quartz, sul-
I, uneven compact phur; x'eri( heavy; often
Sectile mixed with siliceous roek
and apparently hard
Hex, U, thombohed ral, [ 5.6 | Crystals; red bands | Light raby  silver ore;
not prominent ar gtreaks in rock ofter with gray pyrange-
Britile rite
Isom, C, none 88| Hackly masses;| Usaally tamished black
17, hackly sheets ; wires, arbores- | on sinface; often with cal-
Malleable cent forms cite, cuprite, malachite
Tzom. C, dodeeahedral, | 4 Massive; crystals Often with  galena, py-
perfect and rite, arsenopyrite, ete,
profinent
Brittle
Isom, {, poor 5.9 | Massive; compact; | Usually with malachife,
: F, uneéven cr_ﬁl;atnls; oetahedrons; copper
Brittle cubes
Hex, O, none A Magsive; remiform, | Massive red hemalife
F, uneven; splin- mamillary; botryoid-
tery al: splintery; oolitic
Britile
{J, none 4.2 | Compaer; fibrous; | Resembles limonite; dis
T, splintery 4.4 | massive;  botryoidal; | finguished by strealk;
Britile earfhy fibers often with satin-like

luster




STREHAK RED

M) Namae. Composition. Color. Biresl. Lustor. H.
PYRARGYRITE AgBhS, Dark steel-| Purple-red | Metallic 25
gray Cherry-red
TETRAHEDRITE | Cu,5h,S, Dark lead | Cherry-red| Metallic  |$
or steel | Dhark red 45
groy brown
HEMATITE Fe,0, Dark steel-| Brownish | Metallic | 2.5
fray reid Brilli 4
Tron-hlack st :
SPHALERITE Zus Brownish | Durk | Resinous |85
g black brown | Submetailic | 4
< o '
ﬂ MANGANITE Mn,0.4-H,O Tron-black | Dark red- | Metallio 4
Dwarle stecl-| dish
o gray birtwn
(8]
h I
é Worrnanmime (Fe,Mo)WO, Dark gray- Dark red- | Submetallic | 5
ish or dish Metallic 5.5
o brownigh | brown
5 blael
< CHROMITE IFeCr,0, Black ) Grayish Submaetallic
qa Brownizh | brown {0 o.b
ﬁ hlack piteh-like
o | PSILOMELANE | MnO,H,0 Dull black | Very dark | Submetallic |5
o Trown Dull G
HEMATITE Fe,0, Tron-black | Cherry-red | Metallic | 5.5
Dark stecl- Brownish .5
gray red
Red-hrown
TuyENTTR (Fe,Ti),0, Iron-black | Very dark | Metallic 0.0
brown i
FrANKLINTIR (Fe,Mn,Zn),0, Iron-black | Dark red- | Metallie 85
dish 6.5
brown
Blackish
hrown

OR RED-BROWHN.

Earstenn

Cleavage or Fracture

G. Common Structure-

Olsarvutionn.

granular;

Usually as proy bunds

lar masses

Hex. 2, not important 58| Massive; :
F, uneven bands and streaks in | mixed with red, in quirts
Brittle Tock roek: dark ruby silver
ore
C, none 44| Massive; tetrahe-| Often hag brilliant luster
Isom, F, uneven 5.1 | dral erystals with brassy tinge; o
Brittle quartz with sulphides
Hex, {3, micaceons 4.9 | Folisted; pla t.:.f'; Speeular hematite; very
Brittle 5.3 | micaceous bright sparkling plates or
aoales
Taom. 0, dodecuhed ral, | 4 Masaive Often with galenite, py-
prominent rite, chalcopyrite, tetra-
Trittle hedrite
ah. ¢, brachypinaecid- | 44 | Prisma; columnar; | Prisms often in bunches
al, prominent scicular with prism faces desply
Brittle giriated vertically; ocours
with pyrolusite
Mono, | O, elinopinacoidal, | 7.5 | * Thick tabular crys-| Often with cassterite,
periect and tale: massive; eoni- | quartz, fluorits
promingnt pact |
Brittle
Taom. ¢, none 4.3 | Massive; granular | Sometimes coated with
F, uneven 4.6 green, gamet; often. with
Brittle serpentine
{3, none 3.7 | Impalpable; mas-| Often with powdery
1, conchoidal 4.7 | sive; sialactitic; bo= | pyrolusite
Tough to brittle tryoidal, round
MAaSSCER
Hex. C; none 4.0 | Massive: granular;| Crystals often have an
I, ungven 5.3 | foliated ; oryetals; |iridescent  tarnish;  fine
Brittle geales: micaceous acaly simuuln.r variety
geems sokt
|
Hex. 0, none 45| Rounded pebbles; | Sometimes shghtly mig-
I, eonchoidal b |sand; plates; mas|netio
Frittle Bive
Tsonn. (!, none 5 Rounded erystals; | Tsually with eneite,
I, unewven 5.2 | Optahedrons; granu- | willemite, ealtibe] nm.?-
‘ netic bul not so stromgly

Vory brittle

|

s magnetite




STREAH RED
Name, Comporition. Colar, Streak., Luster H
C F k i | = :
e OLTUMRITE (Fe,Mn)}(Nh,Ta),0} | Plich- Darlc Bubmetallie I_T-
g blaok birown Vitreous
= | CASSI
2 TERITE | £n0, Black  |Dark  |Submetallic|§
brown to Fi
Metallic |
3 i STREAE YELLOW
: Brightred | Orange [ Adamon- |15
E (_in:;nge- vellow tine E'o
re {if-u]nuus
o ilreous
& | goverrn 700 I 4
g ! Jark red | Orange- | Vitreous |
Blood-red | yello 3
g ood-red | yellow £S5
OnpisMENT A i 15
AsS, Lemons Lemon- Adaman= | L5
vellow vellow tine 2
Resinous
) Pearly
EALGAR
AsS Orange- Orange- | Resinous 1.5
yellow yellow Vitreous £y
g SULPHUR
g S Sulphur- | Pale y i
. yul- | Resinon 5
ﬂ I_{.eiﬂ?w low Gronsy : éﬁ
R oney- Vitreous
yellow
g Biraw-
g yollow
O | LIM | i
S ONITE 2Fe,0,.3H,0 Yellow Yellow Earthy -3_
— Brown Dull -~ 4
An Goldén Golden I.ﬁﬂlﬂﬂi{.‘ E_G'
yellow yvellow | g
SPHALERITE Zn8
Brownish | Pale yel- i 5
yellow ]f:ll:r % Semat E.B

OR RED-BROWN.
System. | Cleavage or Fracture. | G Commeon Struciure. Ohearvations.
Ortle (!, not important | 5.3 | Crystals, uzually in | Oceurs in granite, often
I’, umeven 7.3 | parallel groups with albite, tourmaling,
Brittle beryl
Tetrag. |( imperfect 6.8 | Massive Often  in  fuarts-mien
F, uneven o | rocle  with  wolframite,
Brittle fluorite
OR YELLOW-BHROWN.
Mono., 10, chnopmacoidal, | 3.5 | Massive; granular;| Often with orpiment;
nof. prominent cryetals disseminated in siliceous
¥, eonchoidal rock and often apparently
T | Bectile hard
Hex. l{‘., bassl, perfeet | 5.4 | Massive; lamellar; | Oecurs with frauklinite,
and prominent | 4.7 | granular willemite, enloite
F, uneven
Brittle
Orth. {0, hrachypinacoid- | 3.0 Folinted; plates | Usually with realgar
al, perfect and massive
protinent
Seetile; Hexilils
Moo, |G, clinopinacoidal, | 3.5 Crystala; massive;| Often with orpiment ot
not promineni granular finely mixed guarts
F, eonchoidal
Brittle; sectile
Orih. (!, indistinct 2 Crystals; pyramids; Often with celestite, ara-
I, conchoidal crusts manite, limestone, cnna-
Brittle ar, Eypsun
¢, mone 26| Earthy massesg | Yelow ochre; often yel-
K, earthy ochre powder low alay
Trom. (, none 156| Scales; flakes;| Usually in quarts, con-
F, hackly 19,3 | loaves; grains; wires; | glomerates, or schistsg
Highly malleable nuggets sometimes with pyrite or
| arsenopyTite
Taoum. ¢, dodreahedral;) 4 | Massive; cleavage| Usuelly with Eﬂ.mmy’gﬁz‘:
prominent 11l rite, chaleopyTite,
T, uneven hedrite, < calcite,
Brittle dolomite




OR YELLOW-BEROWHN,

ETREAE YELLOW
. Name, ! Composition, Color. Streak. Lugtar, H.
g FPyromonrarTs (PLCHFL, PGy, Greenish | Greenish | Adaman- |25
g vellow yellow ting 4
Waz-yol-
E low
BAUXITE ALO,2H0 Brown | Brownish |Earthy |1
yellow | Dull 3
LIMORITE 2Fe,0,3H.0 Brown Brownish | Earthy 2
yellow Drall 4
Yellowish
birown
SPHALERITE Zn3 Brown Brownish | Resinous 55
Brownish | yoellow i
blagk
E SIDERITE ey, Pale Pale yel- | Vitreous 3.5
brm;m lowe 4
3 Girayizh Yellowish
A brown brown
Dark
g brown
% | GOETHITE Fe, 0, HO Yellowish | Yellowish | Sulimetallic | 5
E brown brown ol
E Brownish
& yedlow
g | LIMONITE 2Fe 0. 3H0 Yellowish | Drownish |Submetallic |5
S brown }r:r.lluw %
a Dark Yellow-
ol brown birown
CHROMITE FeCr,0, Black Grayish | Submetallic | 5.5
brown Pitehlike
BrooxiTe Ti0, Dark Pale yol- Huhmumﬂieﬁ
brownish | low Metallie t
black Griyish
brown
RUTILE Ti0, Reddish | Pale yel- | Adaman-  §
brown lowish tine 6.5
Black brown Medallic

Byetem. | Cleavame or Fracture, | G, Common Structure. Oheereations,
Hex. o, nn_t_pmnﬁnen‘h 6.5 | SBmall hexagonal Often with galena. cerus-
F, uneven 7.1 | prizms) massive gite, anglesite, mimetite
Brittle
Eunns | 25| Clay-ike TIaSSeE] Clay odor; distinguished
F, earthy pisalitie from kaolinite (clay) by
pisalitic structire
(¢, none 3.6] Massive; earthy Brown ochre or brown
¥, earthy glay (kaolinite)
Tzomm edral, | 4 Mussive; cleavage| Common color; ocenrs
i % d;?rﬂr?l?nﬁi | masses; orystals with galena in chert; also
I, uneven with muny sulphides
Britfle
Hes, rhembiohedral | 38| Rhombohedrons;| Often with cryolite,
& perfect an cleavage IHRSSEﬂ: quarts, hematite, duorite
prominent crystals with o
Brittle faces
Orth. brachypinacoid- | 4 Acienlar;stalastitic;| Oftenin coyities in limon-
& ;11:1::*[;_;,11}:;1““;‘1:‘ 4.4 | radiate; fibrous ite _or hematite; distin-
T, uneven guished from limanite l:_y‘
Brittle cryginls and elesvage
I 26| Compact; massive;] Often in 'lcn'l:w 03 ai
%' .ll.::jljlgvml 4 sla:'-lzl.!:!t;u.ilﬂ;'r boiryoid- | alterafion  from  pyrite;
Brittle al; colomnar very comimon iron oxide;
boiryoidal masses often
have blagk wvamish-like
aurfaees
Ieom. none 48| Massive Often coated with green
g:unwm 4.5 garnets; often with ser-
Brittle penting
Orth. C, not important | 3.8 | Square pyramids;| Always in erystals; faces
F: uneven 4 |hexagonal shaped [deep! stristed; not
Brittle pyramids twinned like mutile
Tetrag. |0, not important | 4.2 | Twinned erystals; Faces deeply  strinted;
= 1 une\'ﬂl}! long acicular erystals !{Ilmb-shnped. twing; often
Brittle in quarts




26 STREAE YELLOW
Name. Composition. Color, Btreak. Luster. H.
ﬂ; CASSITERITE Enll, Black Pale yel- | Bubmetallic| 6
Reddish | low 7
g brown Pale gray-
) Yellowish | ish brown
g brown
LA Pale yellow
» |PYROMORPHITE | (Ph,CIPL,(PO), | Yellowish | Pale green- Adaman- 35
i ETERL ish yellow | tine 4
W Groas- Vitreous
g ETERTL
o EPIDOTE HCa (Al Fe)Si,0,, | Yellowizh | Pale yel- | Vitreous |6
o Ereen low 7
.6] Deep
o) green
(il-green
STREAEK BLUE
ANNABERGITE NiAs,0+48HO Apple- Pale green | Vitreous |1
green Earthy
Vivianmre FesP,OASH,0  |Darkblue-| Indigo- | Vitreous | 1.5
. green blua Earthy 2
. Indigo-
3 Ealue:
X cmlgﬁt o Mg,l"‘u_r‘klj:'ui,i_f}l_.,l Dark Grayish | Vitreous |15
g CLINGCHLORE : SR B o | £
o | Laancen CuPbS0, H,0 Decp Smalt-blue| Adaman- |25
& Arre- Pale blue | tine
ﬁ blue Vitreous
a f , -
& CHRYSOCOLLA CuSiO--2H.0 Bluish Pale green | Vitreous 2
E ngmeq : Pale blue | Greasy 4
recmish Sarth
g i Earthy
]
3 AZURITE 20uC0.Cu(OH); | Azure-blue) Smalt-blue| Vitreous 3.5
H Velvely +
0
MALACHITE CuCO,Cu(OH), |Bright | Emerald- | Vitreous | 8.5
LT green Silky 1
Emerald- Velvety
grean [2ull
Diark
groen. |

OR YELLOW-BROWN.

27

System. | Clenvage or Fraoture. . Common Strusture. Ohearvistions,
Tetrag. |C, not important 68| Pebbles with con-| Stream fin; wood tin
I, uneven 7.1 |centric structure;
Brittle erystals; massive
Hex. O, not important | 6.5 Small hexagona || Very heayy; ususlly with
F, uneven 7.1 | prisms; drusy erusts;| ores of lead
Brittle massive
Mono. |C.basal, perfect| 3.2 Prismatic; colum-| Often in quartsz _and
and usunlly| 35 |oar; reticulated schists; also with calcite
prominent THASSES
OR GREEN.
Mono., | C, none Fine capillary coat-| Oeeurs with erythrite as
¥, earthy ings contings ond crusts on
cobalt and mickel ores
Mono. | C, ¢ linopinacoidal, | 2.6 Siender prismatic;| Often &5 eryatals in pyr-
perfect in acicular; earthy rhuhte;_ ag earthy round
orystals masses in clay
Brittle
Mono, |, basal,perfect|28| Micaceous soaly nghl:r fexible but not
and prominent flakes: compact|elastic, like mica; oiten al-
Tough to brittle scaly masses fered from biotite
Mono., |0, orthopinacoidal, | 5.4 | - Columnar; fibrous; Usally with palenite;
usually promi- long prisims  some- | heavier than szurite, and
nent times radinte ghows cleavage faces
Rrittle
Amaorph. | €, none 2 Massive; stains;| Usually with copper ores;
¥, uneven 2.3 | earthy darker and glassier bluish
Brittle sen than maelachite, and
never Ahrous
Mono. | C, not prominent | 38 | Crystals;  fibrous; Usnally with malachite
Rrittle acienlar and often with limomite,
wad
Mono. |, not prominent | 4 Fibrous; banded;| Often with euprite, cop-
] F,uneven;splin- stalactitic; botryoid- | per, chaleocite, chaleopy-
tery al; powder rite; often s green stains
Brittle in ore rocks




95 STREAK ELUE
N e Compngitiorn. Color. Streal. Lasater. 1,
ALABANDITE MnS Black Diark gray-| Submetallic | 3.5
b ish green El
3
A | Laztrire NuAl=io, Azure-blue| Pale bhue | Vitreous. | &
g | Laers Lz Ultrama- Gireasy )
o rine blue |
ﬁ- AUGITE MeCn.FeSi, 0, Greenish | Pale | Vitreous 5
black grayish t
E Blackish green
a green
=] : : :
B | HORNBLEKNDE Mg Co.FaSiyO, Greenish | Pale Vitreous I
ﬂ hlack grayish | Bilky G
Bl kish gEreen
=] groen
Q
g GLAUCOPHANE Silicate of Na,Al, Lavender- | Grayish Vilrsons (i1
o Mg, Fe blue blug Peurly 6.5
Blatlkish
blue
STREAK UNCOLORED, WHITE,
Name, Composibion. Colar, Luster, H.
> | CHRARGYRITE Ag(Cl Dark gray Wiy 1
g Dark brown Admmian- | 1.5
o tinge
ﬁ BAUXITE ALO, |30 Yellow to brown | Earthy | 1.5
m Dl a3
Qo
B | KAOLINITE H,ALSLO, Yellow to brown | Enrthy | 1.5
g (Clay) Dull 25
5 GYPSUM Ca80,+2H,0 Yellow to brown. | Vitroous | 15
Silk 2
ﬂ I.}I.Il
g SULFHUR 8 L Bulphur-yellow | Vitreous | 1.5
Honey-yellow Greasy 2

Brown

OR GREEN,
Bystem: | Cleavage or Fraoture, | G. Common Struoture. Obwservations.
T, (i, not prominent, |4 Mussive Often with  rhodoohro-
IF, uneven site, pyrite, arcentito, po-
Brittle lenia; surface usually tar-
mished Lrown
I, (!, not important | 2.4 | Massive; dissemi-| Often with caleite and
Brittle nated in rock pyrite
Meno, [ O, prismatie, not| 32| Almosgt  equore | Distinguished from horn=
usually promi- | 3.6 | prisme; maseive blonde by elenvige angle;
nent, also more often in crystals
Cleavagre angle 87°
Brittle
Mono. | €, prismatic and] 29| Massive; crystals| Usnallywith bright cleav-
very prominent | 3.4 | rane age faces having a fbrous
Cleavape apgle 1:24° AppEATance
Brittle
Mono, | @, prismatic, per-| 3.1 | Fibrous; columnar;| Ususlly forms sehists;
foct reticulsted a blue hornblinde
Brittle
OR LIGHT GRAY.
Bystent. | Cloavage or Fracture, | G. Common Stracture, Ohsarvations
Tsom. (, none 55| Thin crusts; coat-| Cutslikewax; olten with
Very seotile inpEs; massive silver ores
1
O nor | 25| Compact earthy;| Clay odor; distinguished
I, earthy pisolitic from  kaolinite (elay} by
pea-shaped strueture
Mono. {7, norie 24| Compact esrthy;| Clayodor; massive elay;
| F, earthy | soapy; [riable ocensionally soapy Teel
Monc. |, pinacoidal, pet-. 2.3 | Fibrous; columnar:| Ferruginous gypsum
foot and promi- granular;  compact
nent | massive
Briftle I
|2 Crystals; pyramids;| Often with limeastone,

Orth.

I, uneven

Crusts,

C, not important ‘
Brittle

eglestite, aragonite, einna~
bar




30 STREAEK UNCOLORED, WHITE,
Noamea, Composition, Color. Lugter, H.
mﬂkiﬂim H: (Mg, Fe);s ALSi,04 Dﬁrk yellowish | Vitreous | 1.5
Proc TOWTL Fearl 25
CrNocHLoRT i TOWIL i =
PERKINTTE, ofo. fetert
BIOTITE {HK}?[Mg,Fe],{Al,Fe},- Dark brown Pearly to| 2.5
(10,04 Greenish brown | Vitreous | 3
PHLOGOPITE H,KMg,ALSI0,), Lhtbrown . || Pealy, |85
Cinmamon-brown | Vitreous | 3
HALITE NaCl Light yellow or | Vitreous | 2.5
. brown
g
O | CRYDLITE Na AlLF, Grayish brown | Vitreous | 2.5
ﬁ Toy 3
M
(a]
B CALCITE CaCly Honey-yellow Vitreous | 3
a Light to durk
:ﬂ brown
a BARITE DBas0, Lemon-yellow | Vitreous | 2.5
o Yellowish bhrown H I
o
q - - 2 -
o SERPENTINE {H;(Mg{)[{]:ﬂgg{hl{_}‘]? Uireenish brown Ureasy o8
D Yellowish brown | Vitreous: | 4
CERUSSITE PbCOy Grayish brown | Adaman- | 3
Yollowish brown Lo 2.5
Earthy
WULFENITE PbhMoO), Lemon-yellow Groasy (8
Oranpe-yellow Adaman-
tine
MivErirm (PbCPh,(AsO), Brownish yellow | Adaman- 35
Yellow-brown tine
Gremsy
FYROMORPHITE | (PbCLFL (PO}, Greenish yellow | Greasy | 3.5
Yollowish brown | Adaman-| 4
tine

OR LIGHT GRAY.

ByEtem, | Clesvage or Fracture,

(ommon Strueture. |

Ohbearvaiions,

Mo, -C,huﬁﬂ.perfm:l. and | 20| Micaceous; seales;| Highly flexible but not
prominent flakes ; compoot|elasie, like the micas;
Tough sosly  minsses often an aliered biotite
Mono. | G, basal, porfectand | 2.7 1 Mica plotes; seales;| Darke color even in thin-
very prominent | 8.1 | flokes nest plates ; fexible and
Tough elastic; black miea
Mono. | O, basal, perfect and| 2.8 | Mieaceous; scales; | Lighier brown than bio-
prominent flakes; eheets tite ; almost colodess in
Tough thin sections; brown mics
Isom. (0, cubiic, perfectand | 2,1 Cubes; massive;| Tastessall
prominent 2.6 | granular
Brittle
Mono. | C, h:l&'ll,prﬁlni:u:tlt,l 3 Maz=ive Three cleavages almost
anid  pinaeoi at right angles, making
not 5o good embes; nsually with sider-
it
Hex, ¢, rhombohedral, | 2,7 Rhombohedrons: | Rhombohedral cleavage
very prominens gealenohedrons; grans | very charicterisiic ;. very
Brittle ular; massive common mineral
Orth. C basal and pris- | 4.3 | Massive; plaly crys- Henvy, vitreous mineral;
matie, perfect | 4.6 tals often with gilena
and prominent
Mong. | O, not important 26| Mussive; compack Very emooth feel, almost
Birittlo greasy
Orth. ., not prominent | 6.5 | Massive; crusts Usually with galenite or
T, conchoidal anglesite; very heavy
Very brittle
Tetrag. | C, not prominent w7 | Square plates; thin | Often with vanadinite or
Brittle 7 | plates nnd tables galenite
Hex. ¢, not promineng | 7 Rounded agprogates | Often with pyromor-
Brittle 2.3 | of plates; small erys- | phite, galens
ials
Hex , none f5] Short hexagondl | Oftenwith ealena, ceris-
Hrittle 7.1 |prisms; columnar |site, nnglegite; orvatal
FHEL ] faces decply strinted  ver-
Heally




STREAR UNCOLORED, WHITE,

OR LIGHT GRAY.

COLOR YHLLOW OR BROWN

Bystem. | Cleavape or Fractirs,

Cornmon Struefures Obeervoiions,

Orth, C, not prominent

Britule

RSV not

Stalactitic; banded; | Differs  from caleite in
having prominent

cleavage

Name, Compositiog, Color, Luster: | H.
ARAGON
ITE CaCo, Honey-vellow Yitreous | 3.5
Yellow-brown Glassy |4
STILBI i Yol
TE (Na,Ca) AlSiy0 6,0 Yellowish brown | Vitreous | 8.5
Light brown Silky 4
DOLOMITE -
_ (Cadlg) OOy Yellowish brown | Vitreous | 8.5
Grayiah hrown s
SIDERITE Tl
FeCO, Grayvish brown Vitreous | 3.5
Dark lirown Pearly 4
| SPHALERITE -1
ZniS Honey-vellow Resinous | L5
Yellowish brown ‘l-
Reddizh brown
MG Grayi
GNESITE MCChy Grayish brown | Vitreous | 2.5
Trull 45
FLUORIT n b :
E Cal', Lomon-vellow Vitreons | 4
Pale yellow Gilissy
Yellowish brown
JI:‘I - LI Ay ') =
CHITHLTTHE CaWo, Yellowish brown | Groasy | LG
Grayish brown | Adanian-| 5
— tine
MINE H_ Zn,5i0, I'ale brown Vitrecous | 4.5
5
SMITHS
SONITE ZnC0y Yellowish hrown | Vilreous | &
AP
ATITE (CaF)Ca (PO, Brown Vitreous | 5
Greenish brown | Grensy

Mono, | €, clinopinaceidal

Brittle

like; fibrous

Columnar; sheaf-| Often in cavitics i lawva
roeles, with chabazite, heu-
Jandite, analoite

Hex, ¢, rhombohedral
not prominent

Mpssive _Hﬂ.l'der {han caleite

Hex. ¢}, rhombohedral,
perfect and very

prominent

Rhombohedrone| Offen in eryolite; mors

with curved faces; | glassy than sphalerite
saddleshaped orys-
tals; massive

T=0mm. (¢, dodeeahedral,
Very prominent

Hex. (0, thombohedral,

prominent
cryvslnla
17, conchoidsl

Taom. - {1, oetaliedral, per-
fert and promi-

nent
Very brittle

Mas=ive Resinous cleavage facea
characteristie; often with
galena, tetrnhedrite, ete.

 Massive s thombohe- | Crystals usnally in tale;
drons

compact impalpable muss-
o IO EOeT

Cubes; geanular, | Often with pyrite, golensg

massive anid sulphides

MTetraw. | (!, not prominent

Brittle

Cryatals; pyramids; | Often with wollramite,
massive enssitorite; very heavy

Cirtl. {}, prismatie, prom-

inent

Drusy eoatings; Often with =mithsonite

gmaull crystals on yellow carthy masses

Hex. (), thombohe d ral,
not promioent

=

Small rhombohes | Dry bene; often with
dral erystals; drusy | the silicate calamine; al=p
crystalé;  bone-like | with gphalerite

miEses

Hexagonal prisms)| Green and hrown eolors

Hex. (7, basal, imperfect, | @
nof prominent granular often intermixed; eryst
Brittle often have fused nppear-
nnee
e Wl
-1 F

ﬁa‘*’#""""f*ﬂ/ (= ¥ Ge
S = O g wp 1 Vopar

(-
Wed 1= omeh

i — (2 Tl
T fms . T-#—SE
g~z Cds

FA
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4
B STREAR UNCOLORED, WHITH,
e = T
5 BInE. Composition. Color, Luster, H,
M i
ONAZITE (Ce,La, i, Th) PO, Heonev-yellow Adaman- | 5
Brown tine :niﬁn
— Vitreonnz ?
I 1 o e wl
ANITE CaTisio, Dark brown Adaman-| 5
Brownish yellow | tine 3.0
(irensy
- Vitraons
TLEMITE Zn,Si0, Qo Vitreons
sreenish yellow | Vidra
Reddizh Brown ok
PAL i
0 8i0,+nH,0 Yellow Waxy |55
- Brown Vitréus | 6.5
E Bvstarrrn | MgSio, Grayish brown | Vitreous | 5.6
E Greenish brown | Pearly
e
< B
B RONZITE (Mg, Fe)3i0, Bronze-brown Vilreous r
S g Bronay | §
AR
E ;‘E Hypersmiewe | (Fe,Mg)Sio, Dark brown Bronze-| §
9 Blackish brown mietallic E
8 Vitreous
— Pearly
TE Silieate of Ca, Mg, Al s
e r.]ﬁeﬂ{:} £ Al and | Dark brown Vilreous 'lﬁl.
ANTHOPHYL- | (M, Fe)Si0, Light grayish Vitreous 55
LITR brown Pearly E'a
: Brownish gray
4 reenish gray
& ' TRE il
: MOLITE | Callg,(Si0)), Grayish brown | Vitrcous | &
i Silky [}
HonNpLusns | Ca(Mgle),(8i0,), witl :
. 8 1 Lkirl i Etre
(TnlgFt'J.-(MFe):‘:l{,ﬂ,, tur;wr:fddmh byl
and NaALEHIO,), | i

OR LIGHT GRAY.
Bystem. | Cleavage or Frasturs. | G, Common Strueture. Oheervations,
Mono. | €, basal, not prom- | & | Yellow sand; brown | Commonly as yellow
inend 5.5 |crystals sand; crystals rare
Brittle
Mono, | O, indistinet wsu-| 8.5 | Flat wedgeshaped | Often i syenitic rocks;
ally crystals; massive often with hornhlende anc
Brittle magnetite; magses show
cleavags
Hex, L‘.,_l yasal, pometimes | 3.9 | Crystals; granular;| Often  in ealeite with
prominent L1 | massive sincite, [ranklinite
Amorply | 2, none 22| Massive; woodlike| Bofter than brown jas-
¥, conchoidal and per;  wood opal shows
pnlllfln_un!. wood structare
Qrth. ¢, prismatic.  and | 3.2 | Bladed, columnar; Often  zoffer becanse of
Lrachypinasai- massive alteration to serpenting;
dal, very prom- poarly eleavage faces usual
nent
Brittle
Orth. C, prismatic  and [ 8.5 | Reticulated masses;| Bronze Tuster and  color
Lirachy pinacoi- columnar characteristic
dal, very prom-
inent
Brittle
Orthe C, clinopinacoidal, | 85| Broad cleavage; More brougs brown than
very prominent Imasses hornblends
Brittle
Mono, | C, prismatic, not|d.5| Cryetals Distinguished from horn-
usnally  promi- blende by the prism being
Nent nearly square
Cleavage angle 87°
Orth. ¢, prismatic and| 32| Lamellar; fibrous; Often soft  because of
prominent reticulated: eolumnnar | alteration; structure  re-
sembles actinolite
Mono. |G, prismatie  aod| 2.9 | Bladed; eolumnar;| Cleavage angle 1247
preminent 3.4 | prismatic; fibhrous often in marble or |rg|E|-11.-:5
with brown tourmaline
Mono. | C, prismatie, very | 8.4 | Crystals Prismatic cleavage angls

prominent

ahout 1247




ar

= ETREAR UNCOLORED, WHITE) OR LIGHT GRAY.
| i ] Siyaition, Calar. Liuster. H. By sbem. i Clepvage or Frocture. | Gl Comman Struoture. Obaervations,
NEPHELITE NaAlSiO Reddish bro ey - B T v vl o] Messive Usually in  crystalline
(Rheohi) ’ i %ﬂr!::{m E'E 5o % pﬁmﬁ;&t o rock with feldspar, Biotite,
' Brittle leueite )
ALLANITE (CaFe (Al Fe, 0y (AWIH)-| Dark brown Pitot 5 C i Thi ays- | In granitic rocks s thin
00 S : - I e L, not importan 3.5 | Thin tabular drys g : 8
(§0,); : Blackish brown suhnl.{h ?} o ||‘run-aw:£u 1.2 | tals; seldom mnassive brownish, p|;ih.-]ﬂm Gryas
tiullic Brittle tals and strenks
e ALSIO; I hi vish itre } Y ide | 4.2 Longslender prisms; Always i schist tockss
(Fibrolite) _'hgr;! Wyﬁa} is Vitraous ;i Ot 4 lﬁfch;:.ﬂ;:ﬁ:::“ 3 hbel;;g . m{; APl i Rl e
Huir-brown Brittle ulated
SR HEMIORE0A Urayish brown | Vitreous | 6 e sharpi id- | 3.2 | Stout tumna: | Colomnar erystals usual-
T Orthe €, brnehypinaeoid- | 3.2/ |, Stout ecolo . 3 sial
Yelfowish brown | 0.5 al, p{-)omiueut sommetimes fibrous |ly mueh broken by eross-
| Brittle THHESS [ractnre
= | EFIDOTE HCa (AL Fe)Si 0, Ol brown 2 1rit.reu|15'- (1 Mono. ¢, bazal, periect, | 3.2 Prigmatie  orystals; Often s prisms in quarts
3 Greenish hrown 7 sometimes| 3.5 | columnar; fine gran-
E Greenish vellow prominent T
2. Erittle
g | RUTILE Ti0, Reddish brown | Aduman- | § Tetrag. |, prismatic, not | 42| Mwinned  erystalsy|  Crystals. usually \l:'inh_
(o] ting i T porban lopg prizms; accular | desply sirinted faces;
B l— Drititle knee-shaped fwing
E CASSITERITE Bn0l, Reddish bifown | Adaman-| 6§ Tetrag, |, not jmportant | 6.8 Crystals;  rounded | Pebibles of w_-dc[ish,gr;l.y—
5 Yollowish brown | fine | 7 I¥, urieven 7 | pebbles ish, and yellowish color,
b Lhult Brittles with often  coneentric
= atructure
m 1 : _:__ T = | v ® e
0 || SACNpROTIER Mt Mg(F,0H,{2i0),] | Reddish brown | Vitreous | G - Mono. | U, not prominent | 3.2 | Crystals; embedded | Often in caleife 1 s
ﬁ Brownish yellow Ga I, uneven, brittle grains in Tock petahodions of spine
o . — = 1l v ]
ANiNITE AlCa, (AIOH)(BOSSL0, | Clove-hrown Vitreous | 6.5 Trig. C, nof prominent | 3.2| Thin sharp-edged Often with gamet, four-
| Yollow 7 ', conchoidal crystiks maline, albite, quurts
Brittle
DRTHOCLASE KALR,0, Prle brown Vitreons | 6 Meono. l_, basnl snd cline-| 2.6 | Crysials;  cleavage ‘.:_h:-mmnul.y with r:]utlil:tz,
Hesh-brown Pearly 6.5 pinncoidal, very pieees; massive miea, hum}_:-{lmidﬂ, W
promminent cleavages ab B A ‘
QUARTZ B0, Brownish vellow | v === : = Hexngonal  prisms | Smoky quartz epmmon in
5 yellow | Vitrdous | 7 AN £, mong 2.4 Gt HE pris ORI gL
wiir. Citron Hair-frrown Gliaay e ¥, eonchoidal and pyramids; prism | granifes with _urtho_ﬂlﬂsﬁ,
i Bk brown Gireasy Vory prominent fuees vamally horigon- | biotite, ot hornblende; cnfl-
Ferruginous Yelltwish brown Britcle fally striated; mas- ehoidal frnchure character-
Reddish brown oz TS
= i A Brown. or 3—"”'.; Waxy i E:«x. {3, nongs o8 _t!uuoirl:ﬂ masses; | Conchoidal fragture, very
e in all shades | Vitroous ¥, conechoidal oiten banded; botry- | characieristic
ll'ﬁ Viry prominent. oidal: mammillary
e Briftic |




STREAK UNCOLORED, WHITH,

PINK, RED, OR RED-VIOLET.

Nume. Compasition, Calor, Lustar, H.
VE 9 i ‘ :
SUVIANITE | MgCo,(AIOH)ALSIO,), | Dark brown Vitreous | 6.5
Greenish brown | Greasy 7
Brownish vellow
Greenish yellow
GARNET
” var, %;a?f!ﬂg"ltﬂm 91.‘_-*_!]‘;{:'_4.1"0‘ s Reddish brown | Vitren 5
e Il_ & e, (Si0,), Yellowigh hrown aicd B
E i ifa En'f;f't.!j‘?';; %:j, Reddish vellow G
0 B L sl lasl ish y
E i E\lg:.%t.:{t-_'-i'[}:}i Brownish yellow
TOURM i :
E ALINE ?I‘!iji]ﬁ\gnﬁg 12Me06B.0, - Cinnamon-brown | Vitreous | 7
: SALO 245501, Drark hrown lassy 5"-.'-
Q
STAURO i 3
| LITE HFeALSi O Dark reddigh | Vitreous | 7
E brown 7.5
® | BERYL 2
8 Be ALKSIO), Galden yellow Vitreous | 7.5
: Greenish yellow | Glassy | 8
ZIRCON i
Zr3i0, Slate-brown Vitreous | 7.5
Light brown Pearly 8
Dk hrown Resinous
TOPAZ & i i
AL (F,0H)S8i0, Honey-yellow Vitreous | §
Wine-yellow ¢
~14 Yellowish brown
GYPSUM : 5y
CaS0+-2H,0 DBrickerod Yitreous | 1.5
Silky 2
L 1 y i
EPIDOLITE (L, K0, AL (1, 0H),81,0, Pale pink to Poarly a5
Deep rose-red ' s .
VANADINITE (PLUDPb (VO Bright red Adumnn-| 2.5
Orange-red fime !fli
Ruby-red Greasy
WoLres TR
ULFENITE PbMoO), Orango-red Adamun-| 8
tine
EM’ Gre}un’
CITE iy, i 3
G0y Pink Vi !
Brick-red HERLR

OR LIGHT GRAY.
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Bystem,

Cleavage or Fracture.

L 1 Common Struciure. I

Oheervations,

Tetrag. | C, not prominent

3.4 | Suare prisms with

(Hten in white or blue

caleite; prism faees gen-

Brittle low pyramids; mas-
give; gronular erally vertically striated
Tsom. | €, none 31| Crystals; dodecahe- | Often in sclists and
F, uneven, coarse 4.3 | drons with icosatel- | gneisses; also with cal-
Brittle rahedrons; granular; cite; usunlly in erystals
massive
| I L]
Hex. |, none 3 Trigonal; Prisrns Prismeg  usually much
I, uneven 3 9 | with vertically striat- | eross-fractured; often in
Very brittle il fares ealeite with tremeolite
Orth. |, not important 37| Crystals; often| Usually in schists; ofien
I uneven twinned in erosses, or | with cyunite; sillimanite
Brittle ¢ -shaped
Hex, |0, not important 26| Hexagonal prisms | Harder than quarts
F, uneven 2.8 | with base and erystals have basd
Brittle planes
Tetrag, | ¢, none 47| Square prisms with | Often in granitic rocks;
F, canchoidal pyramids; Tounded ervetals always, and uosi-
Brittle | grains nlly small
Orth, | ©C, basal, very prom-| 3.4 Crystals; prisms ; Alw&ysi.um_'}'smis;ﬂnmu-
inent 3.6 | pyramida times in cavities in rhyo-
Brittle lite
Mono. | €, elinopinacoid al, | 23| Columnar; fibrous; Gypsum stained by fer-
rieetand prom- miassive; granular ri¢ exide
nent
Brittle
Mono, | C, basal, perfect and | 2.0 Micnceous: fskes;| Usnally with rose-rid
prominent seales; compact sealy tonrmaline, feldspar, or
Tough THHESES cuarts
Hex: L_‘_.nn:. important 66| Small hexagonal | Often with wulfenite or
Brittle 7.2 | pristos galenite
Tatrag. | 2, not important 6.7 | Squaretabularerys- | Often with vanadinite
Hrittle 7T |tals
Hez, |C rhombohedral, |27 Rhombohedrons;| Color dueto stain of fer=
ric oxide or mMATEANes:

stalactites; massive

prominent
Prittle

oxide




)
ETREAK UNCOLORED, WHITE,
1 Namea. Compasition. Color Lustal H.
. = s -
Hern -] o
ANDITE H,CaAL(Si,0,)-+3H.0 Deep brick-red | Pearly 55
4
SPHALERITE .
Zns 'F!rnwnish Ted Resinous | 1.5
Yellowish red i
DOLOMITE
(Ca, Mg CO, Pale pink Vitreous | 3.5
4
¢« | RHODOCHROSITE | MnCO
E B Rose-red Vitreous | 8.5
E 45
Mang: i l
f ARLTH HCaALSi 0, Pinlk Pearly [as
ﬂ Rose-red Vitreous -1.;1‘
=
o —_—
-~ | FLUORITE i
5 CaF, Violet-red Vitreous | 4
]I;ur les Gilogsy
n
g Amethyating
Cuapazrrs Cua AL (RBI0,) o (i s "
: +1’BH='L".'1 351080, i:f;flf;:ik—red Vitreous é
(o]
Aroray ) (51 l
s FLLITR H, oy (CaO ) (81,0, Pale violet-red | Vitreous | 4.5
Penrly 5
SCAPDLITE i :
WanNerITE with %thir-red bt (o
N, ALCISLO,, P e s
RHODONIT i
E Mn&Zi0, Rose-red Vitreous | 5.5
Brownish red 6.5
OPAL Hi0,+ aH,0 Brownish red Waxy B5
_ L
6.5

oR

LIGHT GRAY.

N

Bysbam, | Cleavags or Tracture. | G Common Struslure, Ohsarviation.
Mono, | O, clinopinaeoidal, 2.2, Tabularplates;orys- Often in cavithea of luva
prominent tiuls rock with - stilbite, chab-
Brittle azite, annliite
Tsom. ¢, dodeeahedral, | 3.9 Cryatals; massive (Meavage mossed  COIO=
very prominent | 4.1 mon; ocours with various
Brittle sulphides
Hex. ¢, rhombohedral, | 2.8 Rhombohedrons; | Often with galenite, eal-
pot uwswally with curved fages; | cite quarts, chaleopyrite
prominent suilille-ghaped crys-
Brittle tuls
Hex, @, thombohedral, | 5.4 Rhomboledrong; | Often with gilver ores,
very prominent | 36 massive also quariz, galenite, py-
Brittle | rite
Mono. (0, bnanl, perfcet 3 Micgeeous; foliated | Often as viing N Ereen
and prominent ehlorite  with diﬂall:»ﬂre.
Brittle eorundum; not  elastic
ke muscovite; called
brittle mica
Isom. (¢, ootaledral, pel*-- 3 | Cubes; massive Often.  with cassiterite,
fect and prom- | 3.2 wolframite, galenite, py-
inent rile
Brittls
Hex. ; not prominent | 2 Crystals; rhombo- | [‘-ryst:n.lﬂ wlmost cubes in
T, nneven hedrons gliape; oiten with stilbite
Brittla and heulandite in cayvities
in lnva
Tetrag: | C, basal, perfect 24 Square prisms with Prisin faves  vertieally
and prominent base; resemble cubes striated: hasal planes huave
Brittle very, pearly luster
Tetrag, | C, nob prominent | 2.6 Massive: coarse | Harder than fluorite
Brittle 2.5 | granular
Trie: (¢, prismatic, prom- | 3.4 Massive granular;| Often in caleite with
inent 6 | erystals [ranklinite; also with sil-
Tough VEP Ores
Amorph. | C, none 1.9 | Colloidal masses Conchoidal fracture char-
¥, conchoidal, | 2.3 acteristic; softer than jas-
prominent per




OR LIGHT GRAY.
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STREAK UNCOLORED, WHITE,
| — Nuame. Composition. Color. Luster, H.
OCLASE KALRLO, Bricl-red Vitreous | 6
Flesh-red Pearly |65
Zorsrrm G i i
o it Ca, ALAIOH)(SI0,), Bright rose-red | Vitreous | 6
6.5
CHONDRODITE Mg Mg(F,0H))(Si0,); Dark red | Vitreous
Brownish red EE
RUTILE
T, Dark red Adaman- | §
Ei fing 6.5
QUARTZ Sy i
E var., Amethyst . ﬁ:;t;?l;gﬂstlna gll bl 7
Flhr'rrﬂru < Briel-recd G::my
g ginins Violet-red =4
CHAL =il
g var.ﬁﬂgzm Si0), Bright red Waxy 7
! ?nme]ian lc;!utljkeilné‘-md b
. e
E asper Brownish rod
GARNET i
R ; Light to dark | Vitreous
g Ennim } CasAL(BI0), Br::ﬁniﬂl d %g
il =, | I e
o Al 8 ‘gnﬂ'%ﬁhzb 100y Roge-red
g A mandite | (Mg, Fe),(Feo AL (3i0,),
3 Spessartite Mo, (Fe,Al),(5i0,),
TOURMAL Z :
O | TOURMALINE | 11,(Na,Li)AlL,BSi 0 | Pink Vitreous |7
Hose-red Glassy .';.E'n
ANDALUSITE AlLSIO, i
S0, Pink Yi
Fole o itreous ;5
STAURD. i :
LITE HFeALS10,4 Dark  brownish | Vitreous | 7
red 7.5
SPINE /
L [ MgAl,0, Ruby-red Vitreous } ¥

—

gyptom. | Cleivage or Fracture. G. Common Strueiure: Cihsery ntiona.

Mono. C, basal and clino- | 2.6 Crystals; massive Oteurs with quarts, mica,
pinacoidal, hormblende in red granite;
prominent see feldspar

Orth. C,brachypinacoidal| 3.3 | Massive Not commuan. ¢oelor
ot prominent

Brittle
Mono. |0, riot prominent | 3.2 | Crystals; embedded | Occurs with spinel in
F, nneven graing erystalline liméstone; of-
Brittle ten with chlorite
Tetrug. | C, not prominent 42| Crystals; long slen- (ften a3 acicular crys-
F, uneven der prisms; acicular tals in quartz
Brittle -
Hex. ¢, none 26| Hesagonal prisms| Ferrugimous quarfz usi-
I, conchoidsal, and pyramids; mss-|ally with specular hema-
prominent sive lite; rose quartz unua'.]jf
Brittle magsive; amethyst usual-
ly in erystals
Hex, , none 24| Massive; clﬁrpm— Very common as jas
F, conchoidal, crystalline; banded Eer; pgate ususlly finely
prominent anded
Britile to tough
Tsom. C, not prominent 31| Crystals; granular;)] Common in achists,
I, uneven 4.3 | rounded grains ; mas- | goeisses, and crystalline
Brittle give imegtone
Hex. (%, none 3 Prismatic, often ra-| Usually in lepidolite;
F, uncyen 20| diste or divergent; | crystals  often parti-vol=
Very brittle long trigonsl prisms | ored red and green
Orthe (i, not prominent | 3.2 Crystals; nearly| Often in sehists with
Brittle sunre prisms; s albite, staurclite
give
Orth, O, amperfect 37| Crystals; often (ccurs' in schists with
Brittle twinned into erossed [eyanite, sillirnanite, #n- ¢
and 3 shapes dalusite, chlorite
Tsom. (1, imperfect 95| Rounded grains; Hesembles tod garnet and
Brittle 4.1 | amall octahedrons ruby corundum
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ETREAK UNCOLORED, WHITE,

Nama. Composition, Calor, Lusater, | il
Toraz AlL(F,0H). S0, Pink Vitreous: | 8
CORUNDUM ALDy Rubyr-rad Vitreons | 9
VIVIANITE Fe, P 04800 Greenish blue Vifreous | 1.5
Indigo-blue Penrly 2
Dull
CHALCANTHITH CuBS0), -} 5H,0 Bly-hlue Vitreous | 2.5
Greenish blug =
. CHRYSOCOLLA CuBiO2H,0 Gireenish blus Grossy 9
o Vitreous | 4
5 Diull
g CALCITE Caco, Sky-blue Witreous' | 8
B
C 3 1
ﬂ ELESTITE SrEo, Light sky-blue Vitreous | 2
: 3.5
O _]_-I — =
g ARITE BaS0, Falé greenish Vitreous | 2.5
ﬂ Blug 3.5
7 FLUORITE Gl Violet-blue Vitreous | &
& Greanish blue Yery
g : glassy
O | Vdnasne H,Zn Sicy Pale hilue Vitreous | 1.6
silkky |5
LAz MzALP.OFHOD Smalt-blue Vitreous | &
Sloy-hlue (]
Asure=bhae
LagtiTs Na (Al=SN (si , . : -
{Linpis Laauli) e R Dc.'b mazi::;rhh:e R EE
] Ultramarine blue | ’

OR LIGHT GRAY.

Bystem. | Clenvage or Frastura, | G Common Strusiure. Observations,

Orth. O, basal, very per-| 3.4 Crystals Usually artificially eol-
fect and prom= | 5.0 ored; uncommon color in
inent natire

Hrittle

Hex. ¢, thombohedral, | 3.8 | Crystals; grains;| Often intermized with

not prominent | 4.1 | massive hlue when massive; very
Brittle to tough | heard

Mono. |, pinacoidal, | 26| Long prisms; Earthy globular masses
prominent in fibrous; earthy in clay or Toelk, eommon;
eryatals prizms in pyrrhotite eavi-

fics

Trie. , not prominent 21| Crystals; massive; | Taste metallic, nauseous;

I, eonehoidal 2.3 | stalactitic; fibrons artificial erysials common
Brittle as blue vitriol
Amorph, | C, none 2 Granular;  staing;| Often with clay, ehal-
i, conchoidal 2.9 | jncrustetions; senms | copyrite, limonite, msla-
Seetile chite
Hex. €, thombohedral, | 2.7 | Coarsely granular;| Often with vesuvianite,
very promminent potires cleavage magses) pyrosene
Brittie
Orth, (!, basal and pris-| 8.0 | Massve; fibrous Maasive varielics  show
matie, promi- good cleavage and are al-
nent moat eolorless; heavy
Orth. ¢, not prominent | 4.3 [ Fibrous Heavy fibrous mineral
[Es fibrous 40
Tsom, (0, oetahedral, very [ Cubes; compact or| Usunlly violet-Llue or
prominent 3.2 | granular; massive greenish blue; often with
Brittle onlenn, cassiterite
Orth, (., prismatic, some- | 3.5 | Drusy erystals Gioodal - shaped  masses
tiimes prominent coatings) massive with drusy suiiace
Brittls
Meno. | C, not prominent 3 Crystals; aoute stl-]l}' as erystals n
F, uneven pointed pyramids white quartzite rock
Britile
Tsom. €, not prominent | 2.4 [ Massive Taually intermixed with

Brittle

caleite and pyrite




16 STREAK UNCOLORED, WHITH,
__| Noume, Composition, Cotlar. | Luster, H.
BOnALITE Na, (ALCHALSI0, Lavender-blue | Vitrcous | 5.6
Agure-blue Greasy |6
OpAL Si0nH,0 Pale grayish blue | Waxy b
Greenish blus Vitreous | 6.5
oY
ANITE Al S0 Sky-hlue Vitreous | &
: Pale greenish blue Pearly 7
B
5 Tunquors AIPO,ALOH) .+ HO Greenish blue | Dull 6
. W
B X
ﬁ‘ QUARTE =i, Grayizh hlue YVitreous | 7
" Greénish blug Glassy
(e}
H
a CHALCEDONY Si0y Grayizh blug Waxy |
E Greenish blue Gireasy
o I e —= |~ ]|
o Lo(:%z{:;t::;m Al Mg, (AVOH)(Si,0,), Grayish blue Yitreous | 7
8 Greenish blus Glasgy 7.5
8 Smoky blue -
BERYL Be ALSI0), %r uninmrim: blua | Vitreous | 7.5
: ¢ lilue Gilussy :
Sky-blue ' a8
Toraz Al(F,0H), S50, Grreenish blue Vitreous | §
Sky-blue
CORUNDUM ALD :
B Grayish blue Yi
Supphine-hlue b 1
E'; TALC H Mg (S10,), | Pals green Greasy |1
E Dewp green 15
5 ViviaNms Fe,P,0:-+8H,0 Bluish groapn Vitreous 1_5F
Pearly 2
8 Dhull

OR LIGHT GHAY.

47

Bystem. | Cleavige or Fracture. | (. Comincn Btructure. Ohseryations.
Isom. C, dodecahedral, [ 2.1 | Massive; grains Uamally with nephelite,
not promicent. [ 2.5 leucite and albite in syen-
Brittle ite rock
Amaorph.| C, nong 1.9 | Massive Color not usnally homo-
F, conchoidal, prom- 2.3 Eeneeis
inent,
Tric. C, pinacoidal, prom-{ 3.6 | Bladed; reticiilated | Cleavage faves usnally
inett wavy or bent smd Wik
Tough wiich cross puriing; often
in achists with staurolite
None. O, none 2.6 | Irregular-shaped| Ocours intermixed with
F, uneven masses; grains; seams; | rock in veins, semms, ete.
impalpable
Hex. C, none 2.6 |  Crystals; massive Much more glassy and
F, conchoidal and erystalline  than chaleed-
prnmi!u‘_'nli feiiyg
Hex, O, none 26| Geodes: botryoidal;| Geodes often have glissy
F, conchoidal, banded ; stalaotitie quarts centers
prominent
Uil C, not important | 2.6 | Massive; granulur Oceurs in pneisses  and
I, uneven aohists with  sillimanite,
Brittle andalusite; resembles blue
quarts
Hex, ¢, rough basul 26| Heoxagonal prisms;| Oteurs in granite with
F, uneven 2.8 | broken erystals ruartz, feldspar, and mica
Brittle
Orth, €, basal, perfect and| 3.4 | Crystals Resembles  anuamisrine
promiment 3.6 beryl except in erystal
Brittle form; not common color
Hex, €, rhombdhedral, | 3.9 | Massive; grains; Masses often  show fine
prominent 4.1 | barrel-shaped eryetals | paralizl  striastions due {o
Tough twinning smd cleavage
Orth. | C, basal, perfectand, 2.8 | Foliated miussive Soft and [s]me:!.s}' fecl s
prominent very flexible but not elas-
F, splintery; uneven tio
Mono. |C, elinopinacoidal, | 26| Long prisms with| Earthy masses in clay,

prominent - in
crystals

stristed faces; earthy;
powdar

nes,;  fossils;  erystals

often in pyrrhotite

Brittle




48
STREAK UNII.‘JOLGHED, WHITE
)
Nume, Compogition, Caolor. Luster u
Gamm | | |
RNEERITE H,y(Ni,Mg)Si0, 4 H,0 Apple-green Dull 1
(1]
HI. - o 3. -
L3 'P:?t;lr?llrpﬂfmm (Mg, Fel ALB O Grazs-green Pearly 1.5
ERocHLORID Eﬁglllﬂh green | Vitreous | 2.5
. DT
Mtéac:;fﬁ: e H KAL(H0,), with Cr Emerald-green | Peardy | o
Apple-green Vitreous | 2.5
BIOTITE
{H{%l‘.lzﬂig.&)gfﬁlf‘e}r Brownish green | Prarly 25
AN Deop green Vitreous | §
CHALCANTHITR Cus+5H,0 Bluish green Vitreous | 2.5
i 11
Gireasy 1
E CHRYSOCOLLA | CuBif{2H,0 Bluish green G 2
TEnsy
E Vitreous | 4
O | SERPENTINE i
_ H, Mg Si i
g CHRYSOTILE SRaT ﬂﬂ-hg:uen E}'WY 5
i ASnEITOR [}frkl sy i 2
ErEen
8 Blackish green
Ac " n 7
TINOLITE Ca(Mp, e}, (8i0,), (rrass-proen Vitreous ;
Desp grean Silky 4 2
BARITE :
Bag0, Pale green Vitmous | 2.5
Glassy [ 35
Wavern ;
AVELLITE Al {OH) /PO + 5HO, Pale green Vitreous | 3
Bright green [’e:u‘jy 4
PYROMORPHITE | (PbCl)Ph,
(PO, Yollowish
: green | Ads -
Dark gropn m’l::mn ELE
FLUORITE o
Caly Pale green _Vii.re:uua i
Bright green Glassy
Bluish green

48

OR LIGHT GRAY.
Bystem. | Clesvage or Practare. | O. Cammot Strosture: Dhservations,
Amorph, | 0, none 24| Vrablemasses:clay-| Rounded and pod-shaped
I, earthy 2.5 | like masses masses In elay
Mono, | C, basal, perfect and| 2.8 Foliated; micn-| Flexible but not elastic;
prominent coous; sealy; flaky | dark-colored in thin plates;
Tough very common in schists
Mone. | O, 1:n.-a.1‘|~1-rt'['ectﬂ.ts,1.l 2% | Micaceous; scales;| Tight color fo colorless
promitient 3 | flakes; sheets in thin sheets; highly
Tongh alastic
Mono. |C, basal, perfectand 2.7 | Mieaceous; a::u.lc.e.;l Dark-colored  miea  in
prominent 3.1 | fakes thinnest  sheets; clastic
Tough and flexible
Tric. C, not prominent | 2.1 | Crystals; massive; Taste naunscous metal-
T, conchoidal 2.3 | fibrous lie; blue vitriol
Brittle
Amaorph. | O, none 2 Incrustntions; | Never fibrous like mala-
I, conchaidal 2.2 | geams; stains chite; often with mala-~
Sectile to brittle chite, chaleopyrite
Mono, |, notimportant | 2.6 | Massive; fibrous Feelg smooth and loals
F, conchoidal or greasy; dork masses often
splintery intersected by veinlets of
chrysotile asbestos
Mono. |G, fibrous 3 | Tibrous reticulated | Cocurs as actinolite
Brittle IMASEES yohigtz; individual fibers
are harder
Orth. , basal and pris-|4.3 | Plafy; magsive;| Usally nearly colorless
matic, very| 4 [erystals with greenish cast; heavy
prominent vitreous mineral
Brittle
Orth. (., pot prominent | 2.3 | Fine radiating| Usually on rock surface
FBrittle fibrous globules;|as small fbrous rosties
rosette-like
Hex. (i, not prominent | 6.5 Hesagonal prisms | Often with gulena, sngles
Prittle =1 | with striated foees; | gite, mmetite
pranular; fibrous
Tsonm, Eﬂ(‘bihl'.d‘l‘i‘ﬂ, very | 3 whes;  optahedral | Often with ealeite, ga-
prominent 39 | clenyage pieces; mas- | lens, pyrite, dolomite
Brittle give; eranular




STREAR UNCOLORED, WHITE.

1
Name, Composition. Color. Lasster H
CATAMINE H,Zn 500, Idliaish greon ﬁmuus 45
= P'ale green 5
SMITHSO Zn0 i i
NITE Fm0, Grayish green Vitreous | &
Bluish green
APATITE (CaF)Ca,(PO,), Pale green Groeasy | &
Crass-green Vitreous
Dark green
Brownish gresn
oP o]l
AL 50,4 nH.O Crayish green Waxy .0
Vitreous | 5
L i [ Vit
WILLEMITE InSi0, Yellowish green | Vitroous | 5.5
Bright green
# | CYANITE
E ALSIO, Pale bluish green | Vitreous | &
4 7
o
o NETATITE MgSi0, Girayish green Vitreous | G
3 Brownish green | Pearly
g ’ [ Silley
A DIOPSIDE CaMg5i0:); Pale preen Vitreous | 5
E Bright, green Gilagsy 6.5
AUGITE Silicate of Ca, Mg, Fe, | Blacki
oty chi’eﬂyg! i, Blackish green Vitreous i‘-:
ACTINOLITE | Ca (Mg Fo)y{Si0,), (lrnssgroon Vitreous | &
g Dark green Silley i
g HORNBLENDE, Silicate of Ca, Mg, Fo, | Blacki i
5 and Al, chifeﬂyg’ - e gg.rni‘;m g
’I‘u('ﬁ{:;:;l%[gm} ATPOANOH )+ H,O Bluish groen Wi 6
K Apple-green Dl

OR LIGHT GRAY. bl
System, | Cleavage or Fracture. | 0, GCommon Structure, Observations,
Orth. , prismatic, some- | 3.5 | Fibrous mamumiil- Often with smithsonite
times profinent lary mnsdcs
Hex, ¢, thombodehral, | 4.4 | Druey masses; bot- Tsually wvery compaet,
not usually ryoidal or mammillary| like chaltedany
prominent,
Brittle
Hex. €, basal, not proin- | 3.2 | Hexagonal prisms; Commonly  intermixed
inent granular; massive with brown colers; often
Brittle with calcite; erystals often
have fused appenranee
Amorph. | C, nune 1.9 | Colloidal masses Waxy luster character-
F, conchoidal and | 2.3 istie
prominent
Hex, ¢, prismatie, nob| 3.9 Mnssive; granular Usually with franklinite,
prominent 4.1 gineite, and ciloite
Birititle
Tric. €, macropingeoidal,| 3.0 Bladed ; eclumnar Divergent columnar; long
prominent hlades usually bent and
Tough eross-fractured
Orth. ©; prismatic, prom- | 3.1 | Prismatic  masses; Often mueh softer, owing
inent 5.2 | divargent columns to alteration to serpeniine
Brittla
Mono. |, prismatic, not|3.3| Crystals; uare | Usually prisms have a
prominent Frisms with ablique | prominent basal parting
Brittle WS
Monoe, |C, prismatic, not |33 Crystals; massivi Clenvage nob g0 promi-
priminent nent. s= in hornblende;
Cleavage angle =877 mere common as erystals
Mano. |, prismatie, prom- | 3 Divergent eolumnar | Often with tale or chio-
inent 2.2 | ar fibrons; reticulated | rite; fine to coarse fibrous
Clam'ﬂ;ie angle= MaEses and reticulated; often in
124 sehista
Mone. |, prismatic and | 3 Massive; prismatic;| Clenvage faces usually
yery prominent | 3.2 | columnar have fibrous appearnnee;
L‘]r&vng:\ angle= pommon in granitic Tocks
124 and schists
None, 1, none 26| Globular masses;| Usually intermixed with
Hrittle Velns; seams rock in irregular masses or

veins




DRIy WL, OR LIGHT GRAY.

COLOR GREEN.

e Composition. Calor, Ligsber, Bystem. | Cleavage or Fracture. | G. Common Strueture. Olsaryations,
NEPHELITE NaALSO, Gravish green Greasy C. not 7 Missive: short hox- Ususlly with augite, soda-
: i 1 g 3 ! rorminent 2.6 =) /
(Edmolite) Brownish green | Vitreous Bex EﬁL-lJEP agonal pril.qms_ {rare) | lite, leucite
MICROCLINE AL, Bright green Vitroous Trie (. basaland brachy-} 2.5 | Crysials; ¢leavage | Pearly luster on bm{qﬂ
o i = " pinagoidal picces cleavage, also veindike
Brittle markings; green, Amazon
stomne
g e o sto "th;e i 3, not prominent 2.!1- Rentform masses| Oeeurs usually in cavi=
= Bright green s i LI:" Imﬁyen with drusy surfaces; | ties and fissures in basalts F
Brittle gnudl stalactitic and dinbases
CHLORITOLD H,{Fe,Mz) ALSIO Dark groon Pantls F il — il 35| Toliated masive;| Deepgreen it platees
’ ’ G““ma"ﬂil Llack Vit-mg'us e I;k_fi-'lt.t-lc ke icacens; platy resembles homblende
EPIDOTE H(Ca (;J-,].-e) Big0ys Pistachio-green | Vitreous T basal merfeotand| 3.2 | Crystals; prismatio;| Often in quartz; also
a b Yellowish green L hts ily promi- | 3.5 | long columnar; gran- | with pyroxene, hornblende,
§ e nent ulir; massive magnelite, garnet
Brownish green Brittle

VESUVIANITE MygCa(ALOH)AL(RIO), | Brownish green: | Vitreous Tetrag. | C, notprominent | 3.4 | Sguare prisms;faces | Often with ealrite; crys-

Bright green Greasy I uneven often vertionlly stri- | tals usually not perfeet
Brittle ated; massive; gran-
ular
OLIVINE (Mg, Fe) Hi0) Pottle-green | Withsous - tant 22| Tounded mieses of | Oceursin basalt ng bomb-
(Chrysolite) : Oitiareon Cilussy S ek grven grains; magsive | shaped masses of light and
Gruss-green granular dark green, very glassy
: araing
JapErTE NaAl(R0), N Gravien green Vitrpaus : : Vi ompaet| Tough masses of inter-
| 3 not prominent | 3.3 ory ¢ T i
Deep green Silley Mono. {_IJ\,“::EhP fibrous Iocking fibers
QUARTZ LI Light to dark Vitroous ; J 26 Hexagonal prisms | Quartz stained with chlo-
groen Glassy Hex. E conchoidal and and pyramids rite or actinelite
prominent
CHALCEDONY Sithy Apple-green Vitreous Hex O, pone 2.6 | Massive, c@mpnch; Nat so glassy as quarts
v Jaapet Licek=grecn Waxy : F. conehoidal  and cryptocrystalling
Chrysoprase Light to dark (. prominent
Flasmn £reen Brittle
GARNETD Ca, Cr (3103 Emerald-groon I 4 S[mall sials; gran- Sometimes on chromite
(Dvarovite) 42 T Vitreous Yoo, %’,ﬂ?ﬂe 3.5 o ulf crystals; g s groan glasey

TOURMALINE 4 HLE2(Na, L) 0. Dark green Vilresus i Triwonal or hexag-| Often with pink: tourma-
3&03-33-150;125105 i G]Insg;: Hex, ‘]f:;r ng’;s_e_n g.j om'llgpuﬁﬁms_ line in lepidelite or with

! - V:-Ev Letile quarts, biotite, feldspar




STREAK UNCOLORED, WHITE,

COLOR BLACE,

N . it
= e nme Compostion, Calor. Luster, l'-_l-
| BeALsiO srecn o
VAT, ﬁ?r::ﬂﬁﬂm el Eiﬂfl‘i}qh EEeL ‘Tltmws &
Fi w. " o d
Common %in i fl 125?1‘35}" ;
. erald-green
Topaz i
E AL(F,0H),S8i0, Bluish green Vitreous | 8
(o]
B | CanvsonER
S YL BeALO, Brownish green | Greasy | 8
8 Vitreous | 8.5
Cortspinag ALD; ]
g Bluish il Vi
Gmyisd:ggar;au Jiﬂ‘mm-s 4
BIOTITE
v (H(Jéi'}ﬁ{%i{g,ﬁj,{ﬂl,l"n).- Brownish black | Vitreous | 2.5
Hi,)y Greenish black I-"mr'!'y 3
Cavcira Cal0) N
Dovowme CaJ-'L Grayizh black Vitre n
(Limestone) (O MEICO, s
-+
Fruorime Cal, _
X :
Dal.:'ll;c}urpla- Vitreous | 4
HORWEBLEND il
E Sjllc]nt;eh?lfﬁﬂa, Mg, Fe,and | Greenish black | Vitreous | 5
, chiofly Brownish black [Silky | 6
Penrdy
AUGITE Silicata of
of Ca, Mg, Fe, and | Greenizh black i 5
Al, chiefly Brownish hlack Vit E
Arraxrms (C
2, Fe) (Al Ce, Fe) - Browni
JLe, rnigh bluelk itahli
(AIOH) 0], Piteh-black i (H
Broosrrs Ti e
0, Brownish black |Subme- | 5.5
tallic |6
Adamian-
tine

OR LIGHT GRAY. 6
Syatem, | Cleavage or Frasture. | G. Common Btruoture. Obaarvations,
Hex. C, rongh basal, not | 2.6 Hexagonsl  prisms | Often in dg;ﬂ.uit.e with
prominent 3% | with basal planes;| mica and feldspar
Birittle bhroken erysta
Qrth. ¢, basal, perfect and| 3.4 Crystals Often mnearly square
prominent 3.6 i:rmms with base; resem-
Brittle Jles aquamaring beryl, ex-
eept in form
Orth. ', not prominent | 3.5 Twinned orystals; | Tlates with twinning
Brittle 3.8 | tabular striations radiating from
center; oceurs with feld-
spar, garmnet
Hex. ¢, rhombohedral) 3.9 Masdive Often with cleavage
prominent 4.1 striations on [aces
Tough
Mono. | G, basal, perfectsnd; 2.7 Micaceous; plates; Dark-colored mica in
prominent 3.1 | scales thinuest plates; common
Tough in granitic rocls
Hex. 3, none 2.7 | Compact granular Black limeslone or mar=
F,fine or coarse| 28 ble
gran
Brittle
s, C, octanhedral, |3 Massive; banded Black eolor not common
: prominent 32
Brittle
Mono. | €, prismatic, prom- | 2.3 Massive;  fibrous; Cleavage [aces very
inent: 3.4 | long prismalic bright with often fibrous
Clonvage angle: 124° appearance; common with
feldspar, quarta
Mono, |(C, prismatic, not| 3.3 Almost square| Usually with dark bazal-
very prominent risms with oblique | tic rocks; cleavnge Tiot 20
(lenvare angle 87° ses; Hinssive good as in homblende
Mono, |G, not prominent | 3.5 Tabular crystalg; | Oceurs in granitic rocks
F, uneven 4.2 | thin sepms in roo nz black, piteh-like veins
Brittle ot fs erysl
Orth. Ennt.pmuﬁmnt 38| Crystals onlyj| Cr stal faces often stri-
Brittle 4.8 | soquare or hexagonal-| ated; pot  twinoed like
shaped pyramids rutile




|

56
STREHAEK UN’GGLORED, WHITHE,
- ; v
Ame, Composition. Color, Litister, H,
RUTILE i |
Ti0, Brownish black | Metallio | 6
Adaman- | 8,5
fine
CASSITERITE | 80
Snlly, Black Bubme- | i}
tallic 7
Adaman-
g - tine
TARTE S0
5 Bifd, Grayish hlack Vi
trayish | 1
= Brownish blaclk i
A =z - -
ARNKET il . a, F V Wit
g i hll-lLI;HLT?[ Ca; Fe, Al, |,V-=] vel-black Vitreous | 7
g £ Brownish black Velvety, | 7.8
D R e T, e
10 ilicate of ;s
URMALINE Buﬁznhcu.tu of Al, Fe, ind | Coul-black Vitreous | 7
2 Very P
glasay
SPINEL Mg, F SErE “|
(Mg, Fel AL, Gravigh black Vitreons | 8 |
Dl
B | Uipxs X : - )
ﬁ NaCaB,0,+8H,0. Enow-white Pearly | 1
E | Silleyr
Gl H Mz, (8i0,), White Pearty |1
o Greenish white | Grensy 15
9 Gray I'I.‘rull
ok =
0 | PYROP] =i |
¥ HYLLITE | HAISI0,), White Pearly | 1
Lirayizh Greasy a
5 | Brownish gray Drull ‘
C ol ! 3
4. ?%::::;ﬁfﬂ Agll] Iﬂm}' . 1hr,~inm|s| i
E " ‘ Brownish gray | Wasy (15
AL AMMONIAC NH, (1 ' i
B 4C W:hlt.u Vitreous I 1.5
Gray 2
E Colorless |
4 | Carerrn o i
d |Cuerm C0, White Barthy | 15
8 Dult | a5

OR LIGHT GRAY.

57

Ohseryations,

Bystem, | Clesvage or Fracture. | . Common Structure
Tetraz. | C, not prominent 42 | Crystals, uwsually| Crystals generally imper-
- ]_iri1.t.lnpm twinned and  faces |fecty  knee-shnped twins
deeply strinted COTAMON ;
Tetrag. |, nob prominent 68| Masdve: granular; Often 1_.\'11,!| uariz. TG,
T, tinevern, coarse 71 |rolled pebbles;|wolframite, Huorie; heavy
Brittle twinned elystils black masses
|
Hex. . nitmin 26| Crystals; hexagonal | Very durk smoky quaita
F, eonchoidal prisis and pyramids
Brittle
E&m. O, none 35 Crystals; rhombie Uneommen calor
: T, upneven dodecahedions
Brittle
Hex, £, none 3 Crystals; long trig- Crystal faces usually stri-
I, uneven 32 | onal-shaped  prisms; [ ated vertieally, and much
Very brittle sometimes divergent | fractured  horizon tally;
columiar often s eoul-black crystals
in quartz and feldspur
} |
T=omm. €, imperfect 35| Crystals; octahe | In granular limeslons
I, eonchondal 41 | drons often with echondrodite
Hrittle
¢, notimportant | 1 6| Soft fibrous masses Usually in ball like
I, fibrous misses of fibers
Mono | C, basal. perfect|28| Faliated: compact| Soft and gressy feel;
and prominent massive; fibrous fibers usually not radiate
in tho folinted like pyrophyllite
mAsses
Mono 2 hasal and prom- | 2.0 | Fibrous, radiate; Often. in small hemi=
' P g ’ il By
inent frliated; massive gphieres of radiating fibers;
Flexible goft and greasy like tale
Isom. I, none 5i| Waxlikecrusis; | Cutslikewnx; often with
Sootile horn=lile masses ores of gllver
Isom. €, not important | 15| Crusts; globular | Oceurs on lava rock;
. disngreeable saline fuste

Brittle

NASSES

C, none

Brittle

Soft white earthy
ImMAsSSes

i
=1

Resembles white kae-
linite, but has no clay odor




STREAK UNCOLORED, WHITH,

Namas.

Composition. Color. Luster, H.
GYPSUM CaS0,+2H,0 LT
. 1
var. Selenite White E‘ig:rreﬁua é_ﬁ
&lﬂ:haut-:;r Gray Hilk
o iﬂuhl‘l—ﬁpﬁ.l T
Common D“ﬁ,
K?&I;INITE H,ALSI,0, White Dull 2
, W) Gray Farthy |25
Colorless (Greasy i
BAUXITE AlLO+3HO White Earthy |2
g Gray Dull 25
SEPTOLTTE H, Si 'hi 5
g (Meerscham) HEchta g E‘ﬂrfhy gﬁ
8 BORAX Na,B,O - HO Snow-white Enrthy |2
g Colorless [l 2.3
e Vitreous
Kariyire AlK i i
a i (80.):+12H0 gj]lizt.e V{tmus 25
4 orless Tey
' | Ersosare MgSO+ 7H,0 White Vibreoua | 9
E 25
B |HALITE Na(l
Colorless i 5
= i . Vilreous | 2.5
3 Bluizh white
O | Brucrre Mg(D
8 1o, White P
Greanish white o '
Tﬁmgﬂ[ﬂ’l‘? CaMg,(Si0,), White Silke 9
EEOS :
il Gray Pﬁsﬁy 25
Ieather
Moun tain
Tl
SERPENTINE i i i i
el H Mg 21,0, Greenish white | Silly 25
Asbestoa t

OR LIGHT GRAY.

Observidions,

Bystem. | Cleavage or Fracture, G. Commeon Structure,
Mono, |0, clinopinaeoidal, | 2.3 Colorless  crystals | Soft and britile; mot so
prominent  in and eleavage }J]ﬂ,tyt‘s; pearly Inster a8 brucite,
I selenite massive white;|andsofter; comphet trans-
Sectile fibrous;  columnar; | lucient masses common
granilar
Mono, (, basal in erystals, | 26| Compact massive: Rough feehng; soapy
none in massive rarely in golorless|var has Ee&sy el stro
F, carthy flakes odor of elay when brenthe
Brittle or sectile o
, none a5| Commact massive:;! Distinguished from clay
F, earthy pisclitic only by pea-shaped struc-
Brittle faire
Mona. |, none 2 Massive: mammil-| Very smooth fecl; haa
I, earthy lary; reniform; very |not the clay odor of kaolin-
compast ite
Mono. | €, orthopinacoidal, | 1.7 | Crystals; powder Taste  alkaline; white
not prominent eryatals often have fresh,
Brittle unaltered glassy centors
Tsom. {2, mionie 17| Crystals; actahe| Alumtaste
Brittly droms; mealy erusts
Orth, 0, brachypinacoid- | 1.7 | Long acieular erys- Taste bitter and salt;
al, prominent tals: eapillary tufts;| often in sulphide mines ss
Brittle cfflorescences offlorescences on walls
T=omm. C, eubie, perfectand) 21| Cubes; massive: | Salt  toste:r sometimes
prominent 2.6 | granular with anhydrite
Pirittle
Hex. C, basal, perfectand| 2.5 Foliated ; magsive Hesambles pypsum bub
prominent has more pearly luster;
Flexible often with serpentine
Mono. ¢, fibrous <1 Fibrous;  nshesti- | (Octurs with iremolite,
I7, fibrous 3 | form: sheets: cork- | feldspar quartz: not green
Brittle like masses like chrysotile when com-
paek
Mono. | L, fibrous 20| TFibrous; asbesti-| Narrow fibrons veins in
Frittle form serpentine: fibers arg green
in eompact mass




60 STREAE UNCOLORED, WHITE
Name, Composition. Calor. . Luster. H.
ANDALUSITE ALSIO, Dark gray Vitreous | 2
var. Chiastolite Bln,ckﬁlllfgmy 4
MUSCOVITE HKAL(SI0,), Colorlesa Pestly (2
{Mica) Gray Vitreous | 2.5
LEPIDOLITE (LiK)AL(F,0H)8,0, | Pale pinkish Pearly |23
(Mica) white I
g Lavender
o E Gfﬂy
@ | CRYOLITE | N, AlF, Pure white Tey T
5 Vitreous
4
g j
CALCITE CalO, White Yitreous | 8
var. Ieeland spar Grity Glassy
a Stalustites Colorless
o Marhle
b Common
g ANGLESITE PLS0, Gruy Adaman-| 3
- White fine
B Colorless | Greasy
E Dhull
CERUSSITE PHCO, Cream-white Adaman-| 3
E Gy tine ii
g £
O | BARITE Bab, White Vitreous | 2.5
Colorless FPearly | 3.5
Grrst
Yellowish white [
ANHYDRITE 50, * White Vitreous | 3
Bluish white Pearly +.5
Reddish white
Gray
CELESTITE Sr80, Colorless with | Vitreous | 8
bluish tinge | Glossy 3.5
White

OR LIGHT GRAY. 61
Byuterm. | Cleavage or Fracture, | G. Cotnmon Slrueture. Obrervations:
Orth. €, not prominent 3.2 | Hounded  prisms; | Occurs in schistz often as
Brit BUUATE [rsms knotty projeetions; end
sections show black squires
OF CTOSSES

Mono., | @, basal, perfect and] 2.7 | Micaceous; large | Highly flexible and clas-

very prominent | 3 sheels 3 fcll:l.ll:d.; Lic.; colorlessin thin Hllr:t:las;
Tough fakes; seales clesvable in the thinnest
| sheets

Mono, |G, basal, perfeetand] 2.9 | Fine or conrse sealy | Compavt, sealy masses
prominent masses; plaby; mica- [containing pink tourmaling

Tough Ceons; Foliated -

Mono, C, basal and pina- | 3 Massive HBHnow-ice APPERIANCES;
eoidal: basal is often with siderife; eleav-
prominent age in three directions sl

maost af right angles

Hex, O, thombohedral, | 2.7 | Crystals; rhombe- | Commenly sssoeisted
very perfect hedrong;  sealenohe- [ with the metallic minerals;
andl prominent drons; granular; stal- | colorless varety is Teeland

Brittlo actitie; banded, ete. |spar; ealcite is apt to be
stained sny color

Orth, {; not prominent 6.1 | Massive, often band- |  Cecurs with galens g5 an

I, conchoidal 6.3 | ed; ary alteration product; erys-
Brittle tals are colorless; gray
masses often have eore of
Elena
Cirth. C, not prominent. | 6.5 Prismatic crystals;| Occurs similar to angle-
Very brittle (RETIRH Site)  PTAY IMaSseE SUme-
what parous or reticulated

Orth. 0, basal and pris- | 4.3 | Crystals;  ceested | Often with galenas heavy
matic, promi- [ 4.6 |masses; granular; [ white mineral, called heavy
nent lamellsr; coneretions | spar

Hassive

Orth. Cpinacoidal, |3 Massive; granular; | Cleavage in three direc-

prominent gealy fions xt nght angles; mak-
Britile ing cube  [orme, oecurs
with gypsum, limestone

Orth. C, basal and pris-| 3.9 | Clenvage masses; | (Often aseolorless orystala
matic;  hasal crystals with native sulphur
very prominent




B2 STREAEK UNCOLORED, WHITE,
Nome, Composition, Color, Luister,
WITHERITE BaCO, White Vitreous
STRONTIANITE 8rC0, Whitie Vitreos
Yellowish white | Glassy
ARAGONITE CaCy White Vitreous
Gray Glossy
Colorless
DOLOMITE (CaMg)COo, White Vitreous
) Giray
:
& | SIDERITE FeCO, Brownish gray | Vitreous
S Pearly
& : .
© | FLUORITE CaF, Greenish white | Vitreous
e White Glazsy
é Colorless
O | CormmantTn Ca, B0, -+ 5H,0 Colorless Yitraous
- White Very
E Yellowish white | glassy
BCHBELLITE CaWo Gra Adnman-
B 3 Yellowish tine
pn,*, Greasy
é WOLLASTONITE | CaSi0, White Vitreous
o] Gray
CHATIATITE Cog Al (310,):(81,0 White Vitreous
Y s Colorless
Giray
AFOPHYLLITE H,ECn, (S50 43H,0 White Vitreous
Colorless Gilassy
Yellowish Pearly

OR LIGHT GRAY, 83
Syatem. (leavage of Fraoture. | G. Common Btruekire. Observations,
Orth. ¢, not prominent | 4,3 | Columnar;  hexag- | Sometimes with galena;
Dritile onal-shaped  crystals | beavy smow-white masses
with striated faces COMTNON
Orth. C, prismatic, some-| 3.7 [ Columnar masses Divergent c¢olumnar
times prominent magses  resembling  arae
Brittle gonite or caleite, but much
heavier
Orth, C, prismatic but not| 2.0 | Stalactitic; banded;| Distinguished from cal-
usually promi- columnar; hexagonal- | cife by lack of cleavage
nent shaped orystals and by hardness
Brittle
Hex. C, thomhohedral, | 29| Rhombohedrons| Mussive varety indis-
somefimes with curved faces; | tinguishable from esleite
inent magsive; granular | exeept somewhai harder;
PBrittle erystals have curved faces
Hex, ¢, thomliohedral, | 38| Rhembohedrons| Darker and heavier than
very prominent with eurved faces; | dolomite; often as rhombo-
Brittle saddle-shaped masses; | hedrons in eryelite
compact; massive
Toom. 0, oetahedral, very | 3 Cubes;octahedrons; |  Often  with  magnetite,
prominent 3.2 | massive; granular pyrite, ealeite; sometimes
Brittle very compact granular
Mono, | elinopinacoidal, | 24 | Crystals; massive Cleaves into thin brittle
VEry prominent plates
Brittle
Tetrag. | C, not prominent | 5.9 | Orystals; pyramids; | Often with eassiterite,
ok Brittle 6.1 | massive ' | wolframite, purple fluorite;
very heavy
Mona, | C, orthopinacoidal, | 2.0 | Fibrous; columnar Farallel, or reficulated,
not prominent fibrous masses; often in
Brittle marble; resembles treme-
Hex, not prominent | 21 | Crystals, almost| Usually in cavitics of
rittlem eui;?u in aﬁape lava rock with  stilbite,
heulandite, natrolite
Tetrag. |C, basal, perfectand| 2.4 | Crystals; short| Basal cleavage has very
TOMINEnt prisms with base: also | pearly luster, prismatic
Brit pointed pyramids nees %xssy and vertically

slriate




64 ETREAK UNCOOLORED, WHITHE,
it Namao, Composition, Calor, Luster, H
CALAMINE H_Zn Si0y Caolorless Vitreous | 4.5
White &
Gray
MAGNESITE MgCO, Snow-white Vitreous | 3.5
Giray Dull 4.5
SMITHSONITE InCOy Dluish gray Vitreous | §
Yellowish gray
i
o | Apatrre e
E (Cal")Cay (PO, Colorlesa Yitreous | 5
Gray Girensy
3 )
O | PECTOLITE HNala, (50, White Silky 5
g Vifireous
b 7
« | NATROLITE H NaAL(Si0,), Whita Vitreous | &
g Colorless Silky 5.6
E
E DATOLITE H, Ca{BO)Sit, Colorless Vitreous | 5
B White g b
i - .
G | ANALCITE N, Al (8i0,), 2H,0 Colorless Vitreous | &
8 White Glazay 0.a
OPAL Bi0,+nH,0 Gra
Ty Wax 5.5
White Vltm‘:]us ﬂ.g
SCAFPOLITE Silicate of Ca, Al, Na Girivy i 5
WEeRNERITE and (1 d 4 Gmgnish gray ;Sr?li:l:;ms E‘n
White
LEUCITE KALEI0), Gray Vitreous | 5.5
White [

OR LIGHT GRAY.
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Brittle

hedrons or cubes

. System. | Cleavage or Fracture. [ G. Common Structure, Observations.
Orth. C, prismatic and | 3.5 | Drusy coatings and | Often on yellowish brown
prominent crusts; small crystals [earthy mnasses, in ®
Brttle drusy erystallizations
Hex. ¢, thombohedral in | 3.1 |  Crystals rare; mas- Very compact sough
crystals sive, impalpable white masses with soiled
I, conchoidal and gurfacea; are apparently
prominent very hard
Hex. C, rhombohe dral, | 4.3 Botryoidal erusts;| Often with sphalerite orF
but not usually | 4.5 | drusy crasks calamine
prominent
Britile
Hex. (0, basal, not prom- | 8.2 | Crystals; massive (ommon white phosphate
itient rock; erystals are color-
Brittle less, green or brown usus
ally
Mono, |, not prominent | 2.7 | Fibrous; divergent, T.ong white fibers diver-
Drittle to tough radiate, reticulated | gent to sharp points; also
compact fibrous
Orth, 0, prismatic, prom- | 2.2 Acicular:  coarse;| Often with siilhite, &
inent in coOarse golumnar; fibrous phyliite, analeite, chaba-
varieties #ite, in eavities of lava
Brittle rock
Mono. [, none 3 Crystals; massive; Small glassy crystals with
3 F, uneven granular to compaet | slight greenish tint on lava
Brittle rovlk: massive white
Tsom. , not prominent | 2.2 Cryetals; icosatetra- | Often in pavities of lava

with apophyllite, natrolite,
?hnbnzitE, prehoite,
ite

Amorph.| C, none 1
¥, vconchoidal and) 2.3

yiry prominent

Massive: colloidal;
blebby; globular

Weood opal; common
apal

Crystals  usually have

Tetrag. | ¢, not prominent 2.5 | Bquare prisms with
Brittle 2.8 | low pyramidal ends; | rongh, uneven faces; often
LOASELVE in erystalline limestong
Tetrag: | [, imperiect 25| COrystals; trapezo-| Alwaya in orystals; oo-
F, conchoidal lwdrons eurs in volennic rocks with

Brittle

nephelite, sodalite




&6 STREAK UNCOLORED, WHITH,
Name, Composition. Colog. Luster.
Ensrarrrn Mgsi0, Greenish gray Penrly
Vitreous
PYROXENE CaMg(Si0,) Col
5 Hisrless Glassy
Dioraipg Yellowish white Vjt:[‘:guﬂ
Greenish white
TREMOLITE CaMg, (8i0,), | White Silkey
Gray Penrly
‘.'it.rmnm
g NEPHRIITE NaAl=i(, (ireenish
NBEHRL gy Greas
E ErsoLimg Brownigh grgy \"i'l:mo{ls
2 AMBLycoNITE Li(ALF)PO, ?’}.ﬁm Vitreois
Q
)
[ 5
o ORTHOCLASE HAISLO, E;him gii.mu:m
s Ta ik
E Gulc't';-lr.'as oA
4] e e
A MICROCLINE | KAISi O, White Vitreots
Gray Penarl
E Yellowish 4
ALBITE NaAlsi0, | White Glassy
o | o Colorless Vitreous
a OLIGOCLASE NaAlSi,0,+ CaAl S0, Colorliaa Vitreous
;_ii White Glagay
LAERADOR- | CaALSiO, NaAlSi,0 D i
0y ark pray Vitreous
ITE Grayish white Pearly
ANoRTHITE CaAlSi04 White Vitreous
Gray

OR LIGHT GRAY.
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Observations.

Byatem. | Cleavago or Frocture. | &, Common Structure.

Orth, C, prismatic and | 3.1 | Columnar,divergent | Often soft owing to alter
pinecoidal, | 8.8 | masses; lamellar ation to serpentine; cleav-
prominent “%ﬁ faces quite penrly or

Brittle v in luster

Mono, (€, prismutic, not | 3.3 | Crystsls, almost| Often with hlue caleite,

prominent square or rounded brown tourmaling
Brittle

Mono ¢, prismatic, prom- | 2.0 | Colomnar; fibrous;| Often as crystals in dolo-

inent 3.1 | prismatic erystals mitie limestons or marile;
Cleavige nngle 124° alzo as eompact fibrons
misges

Hex., ¢, not prominent | 2.6 | Massive; sometimes | Often with sodalite, al-

Brittle hexngonal prisms Lite, leueite; greasy lster
characteristio

Trie. C, bazal, perfect and| 3 Compact massive Often with lepidolite,
prominent tourmaline

Brittie
Mono. | €, basal and clino- [ 24 | Crystals; massive; Twa cleavnges ab right
pinacoidal,| 2.6 | cleaivage IJ]{‘{.E.S. pg; common in granitio
prominent r!.‘-c with mien,  hori-
Brititle Llencly, wnd guarts
Tric. C, basal and brachy-| 2.5 | Cryetals; mossive | Usually has fing eross-
pinacoidal, veined stricture on  the
promineng basal plane
Tric. C, basaland hrachy-| 2.6 | Small crystals;| Fine parnllel strintions or
pinacoidal, not twinned erystals; |reentrantangies on the base
50 prominent platy masses dua to twinning

Tric. ., basnland brachy-| 2.6 | Crystals; massive Yine parallel strintions on
pinacoidal, not the bewal clenvage due to
£0 pmmule::l‘ twinmning

Tric. C, basal and brachy-| 2.7 | Massive; elesvage | Fine striations on basal

pinacoidsal, picces cleavage due to twi -

prominent usually shows a beautiful
play of colors; blue, green,
gold, ete.

Trio. C, basal, prominent | 2.7 | Crystals; prismatic | Oceurs in voloanic lavas;

F, uneven

Brittle

not so common a8 the other
feldspars




OR LIGHT GRAY.
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08 STREAH UNCOLORED, WHITE,
Nama, Composition. Colar. Luster. | H.
ZotstTh Ca Al LAIOH) (S0, Grayish white Vitroous | 6
Greenish gray Peurly | 6.5
SPODUMENE LiAL{Si0,), Gray Vitreous | 4.5
White Pearly 7
Dhasvors ALO(OH) Lavender-gray Pearly 6.5
Grrayish white Vifreoun
Cream white Adaman-
line
QuanTz il Colorl ‘i
i var, Rock erystal = Wh?;;sﬂ \:trmcuus !
i Mill Broky gray
" Smoky
g Common
CHALCEDONY B0, Gira Wy 7
var, Agate %J' "trem} 1
8 e te Vi 5
p Flint
o Hornstone
- Biliceous
§ sinter
O | ANDALUSITE ALSiO, Gray Vitreous | 7
& {(CurasrorrTe) Reddish gray M
E Lawsonire HCaALEILOy, Bluish white Vitreous | 7.8
Gray 8
g ZIRCON Zr3i0, Brownish groy Vitreous | 7.5
2 Lavendergray |Peardy [B
Colorless
TOPAZ AL(F,0H) 80, White Vitreous | 8
Colorltes lnssy
CORUNDUM ALO, Gray Vitreous | 9
Pluish gray
Greenish pray
Dramonn L] Unlorless Adaman-| 10
Gra tine

Yellowish

Syetem. | Clesvage or Frroture. I G. Common Btruotine. Ohigervations.
Orth, C, brachypinacoid- | 3.3 | Colummar; fibrous;| Columns decply striated
al prominent prismatic vertically, and broken
Brittle transversely
Mono. | C, prismatio often | 3.2 | Large erystals and| Often parts in  broad
prominent broad eleavage plgtes | lamellar masses
Brittls lamellar
Orth, 0, brachypinacoid | 3.3 | Bladed; foliated Often a5 veins in chlorite
al; prominent | 3.5 with margarite, corundum ;
Brittle very pearly to adamangine
luster
Hex, (), none 2.6 | Hexagonal prisms| Commonest mineral; oc-
¥, eoncheidal and and pyramids; mas-|ours in most crvstalline
pronmnent sive; granular; sand; | rocks as a constitient ; con-
Brittle pebbles choidal fracture is chame-
terisiic
Hex, C, none 26| Geodal; botryeidal;| Nol glisy like quartz;
F conchoidal . and mammillary; banded; | cryptocrystalline in struc-
prominent conoretionary; mas- | ture;  banded  varieties
Brittle totough ‘Bive olassed s apates; geodes
often have quartz cenlers
Orth. (0, not prominent 32| Almost sguare | End sections of chissto-
I, uneven prisms with broken | lite show black crosses or
Brittle enils sepuares due to inclusions
Orth, C, brachypinacoid- | 3.1 | Crystals; lenticular| Often with margarite,
al; prominent plates actinolite, chlorite; resem-
Bntl.f.& bless corundum
Tetrag, |G, none 47| Crystals; prisms| Oceurs in granites and
Brittle and pyramids syenites; loose crystals in
gold sands
Orth, 0, hagal, perfeciond | 3.4 | Crystals; white| Massive white distin-
prominent 3.0 | massive Euish&:d from white quartz
Brittle v presence of coleavage
fenes
Hex. G, rhombolisdral, | 3.0 | Massive; barrel| Often with chlorite, nar-
prominent, 4.1 [ shaped erystals Eﬁt&_ magnatite; madsive
Tough u=sually fine pﬂrﬂ.llcf
parting striations
Isom. €, oetahedral, oot | 3.5 | Small rounded acta- | Ooours in dark hluish-
; promingni hedral-shaped erys- | green lgngous rock
A 1l tuls
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