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INTRODUCTION.

TaE natural method of idéntifying minerals is by using those charac-
ters which are prominent or which can be determined in the field or
laboratory in the simplest manner. Practice in the determination of
minerals by their physical properties tends to develop the habit of
close and careful observation, and at the same time enables the student
to acquire more knowledge of minerals in a given time than could be
obtained by any other method. Experience has demonstrated that
work in blowpipe analysis is less apt to become merely mechanical 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 occurrence. The
minerals are arranged primarily according to streak and color, as seen
in the Analytical Key, and under each color 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 systom 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 criticisms the
author is especially indebted to Professor Charles Palache of Harvard,
who used the manuseript copies of the tables in the Summer School of
the ﬁniversity of California.

BERKELE?, August 25, 1903.
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PHYSICAL PROPERTIES.

TaE 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 scale of hardness consisting of nine minerals. This 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 difficult to accurately
deseribe. A mineral may have but one characteristic color, or it
may occur 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 homogeneous
throughout the mineral. Vitreous minerals may often be discolored
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; submetallic=imperfect metallic;
vitreous= glassy; adamantine=brilliant oily luster; resinous; greasys
pearly; silky; wazy.
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Streak.—The streak of a mineral is the color of its fine powder. It is
best obtained by rubbing the specimen upon the streak-plate until a
definite color is produced.

Hardness.—By hardness is meant the resistance that a mineral offers
to abrasion or scratching. The relative hardness of a mineral is
usually determined by scratching it successively by minerals or sub-
stances of known hardness, two minerals of the same hardness
mutually seratching each other. The scale of hardness in common
use, called the Moh’s scale, 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 scrateh minerals up to 2%, 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 necessary. The
relative hardness of many of the metallic or submetallic minerals
can often be judged by the ease or diPﬁculty in obtaining a streak
on the streak-plate. Fine fibrous and fine granular minerals usually
appear to be much softer 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.

If w= weight in air, and w’=weight in water, then G=wiuw,. The

gravity 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

hefting it.

Crystallization.—A few mineral substances on assuming a solid condition

do not crystallize and are said to be amorphous, but most mineral

‘substances when solidifying have the property of erystallizing into

certain definite crystal forms, and any such erystalline substance
must belong to one of six different crystal systems. These systen.as
are: 1, Isometric; 2, Tetragonal; 3, H. exagonal; 4, Orthorhombic;
5, Monoclinic; 6, Triclinic. :

Assuming that each system has axes which are intersected by the

crystal planes, then:

1. Isometric has three equal axes all at right angles. The com-
mon forms in this system are: Cube, having six square faces;
Octahedron, having eight equilateral triangular‘faces; Rhombic
dodecahedron, having twelve rhombie faces; Icosatetrahedron or
Trapezohedron, having twenty-four trapezohedral faces;
Tetrahedron, 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 intersecting the vertical and parallel to the

horizontal axes.
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3. Hezagonal has three horizontal axes equal and making angles
of 60° with each other, and one vertical, 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 to the vertical; Pyramids, faces intersecting the
vertical and two or three of the horizontal ; Basal pinacoids,
faces intersecting the vertical and parallel to the horizontal 5

Rhombohedrons, solids of six oblique rhombic faces 5 Scaleno-
hedrons, solids of twelve scalene-triangular faces.

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

forward-and-back horizontal axis, the brachyaxis; a long

PHYSICAL PROPERTIES. )

pinacoids, 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 clinoaxis and the vertical and parallel to the orthoaxis;
Clinodomes, faces intersecting the orthoaxis and the vertical
and parallel to the clinoaxis; Basal pinacoids, faces intersect~
ing the vertical and parallel to the other two.

. Triclinic has three unequal axes, all oblique to each other.

The common forms are the same as in the orthorhombic
system, namely, Prisms; Pyramids; Macropinacoids; Brachy-
pinacoids; Macrodomes; Brachydomes; Basal prnacoids.

Twinning.—Some crystals instead of being simple individuals are made
up of two crystals, not in parallel position, but united along a plane
common to both, and such crystals are 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 directions is called cleavage. The cleavage is
always parallel to a possible crystal plane, and the kind of cleavage
is designated by the name of the plane to which it corresponds in
direction. The common kinds of cleavage for each system are:

Isometric, cubie, octahedral, and dodecahedral. ;

right-and-left horizontal axis, the macroaxis; and a vertical
axis. The common forms are: Prisms, faces intersecting the
horizontal axes and parallel to the vertical ; Pyramids, faces
intersecting the three axes; M acropinacoids, faces intersect-
ing the brachyaxis and parallel to the other two ; Brachy-
pinacoids, faces intersecting the macroaxis and parallel to the
other two; Macrodomes, faces intersecting the brachyaxis
and the vertical and parallel to the macroaxis; Brachydomes,
faces intersecting the macroaxis and the vertical and parallel
to the brachyaxis; Basal pinacoids, faces intersecting the
vertical and parallel to the horizontal axes.

8. Monoclinic has three unequal axes: a forward-and-back inclined
axis, the clinoaxis; a right-and-left horizontal axis, the ortho-
axis; and a vertical axis. The common forms are: Prisms,
faces intersecting the two lateral axes and parallel to the
vertical; Pyramids, faces intersecting all three axes ; Ortho-

Tetragonal, basal and prismatic.

Hezagonal, basal, prismatic, and rhombohedral.

Orthorhombic, basal; prismatic; macro- or brachypinacoidal.
Monoclinic, basal; prismatic; ortho- or clinopinacoidal.
Treclinie, basal and maero- or brachypinacoidal.

The direction of cleavage can usually be determined only on the
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actual crystal and not on the average massive mineral specimen.
Bright, smooth cleavage faces are, however, usually present on
specimens of minerals which possess good cleavage, and often they
are very prominent. :

_Fracture.—When the direction of breakage is not definite, but oceurs in
any way irrespective of crystal planes, the mineral fractures. The
fracture may be even; uneven; rough; conchyoidal=rounded, shell-
like; splintery; these terms referring to the kind of surface.

Tenacity.—The terms used to denote the tenacity are:
Malleable, when the mineral can be flattened by hammering.
Sectile, when it can be cut with a knife but will break in pieces
by hammering.
Britile, when it will break in pieces by hammering.
Tough, when it is difficult to break by hammering.

Structure.—Most minerals do not occur as simple iridividual crystals in
nature, but rather as aggregates of imperfectly formed crystals, or
simply as crystalline masses. Some of the terms used to describe
the structure of specimens are:

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

Cryplo-crystalline, extremely fine crystalline; vmpalpable=ex-
tremely dense, compact.

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

Columnar, stout fibrous, forming columns.

Capillary, hair-like fibers.

Acicular, needle-like.

7
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Reticulated, when the fibers cross each other, forming a net-like
structure.

Mammillary, large rounded surfaces.

Reniform, kidney-shaped masses.

Botryoidal, grape-like structure or small rounded surfaces.

Geodal, cavities lined with crystals. .

Drusy, rough surfaces due to innumerable small imperfect
crystals.

Micaceous, thin sheets or scales, like mica.

Lamellar, thin plates.

Foliated, thin leaves. : ]
Other terms are used to describe the structures of mineral speci-

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



ANALYTICAL KEY.

. STREAEK DARK GRAY OR IRON-BLACK: i
(olox: Dark: GrayiontBlacke: vl oS ii s i o e 10-12
Metallic White to Light Metalhc Gray oIt 12-14
Brass; Bronze; Copper-red or Brown .............. 14-16
. STREAK METALLIC WHITE TO LEAD- OR STEEL-GRAY:
Color: Metallic White or Light Metallic Gray............. 16
. STREAK RED OR RED-BROWN:
Colon: iR eaior Brawn oy e e e s 18
Dark Gray or Black............ .o iiiiiavecee.. 20-22
. STrREAK YELLOW OR YELLOW-BROWN:
Color R e e e o e o e R2
Viellowi e b o B e oo i n s s eiis 22-24
13y RmAn ore BRI o dia e b s B o s 08 & 0 O 0BG OB G 6.6 24-26
Green sl e e e e e R 26
. STREAK BLUE OR GREEN:
Golor:iBlnciGreen  or Blackd i s e e e el el 26-28
. SrREAK UNCOLORED, WHITE OR LIGHT GRAY:
Golor:Yellowior B oW s S r e e e e lels sle s oredate s 28-38
Pink, Red, or Red-violet.............caveceen.. 38-44
18k @1 BMTCEVALIEIA & oo 5 0b.06 0.6 0B 00860 6066 G0 0 n0 44-46
(GRS i s i e R A e S S R e 46-54
Bl T R ) 54-56
White, Gray, or Colorless...........ccvveeennnn.. 56-68
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STREAK DAREK GRAY
Name. iti
ame Composition. Color. Streak. Luster H
GRAPHITE
C Dark steel-| Black Metallic 1.2
gray Dark sil- | Dull :
Iron-black | ver-gray
Movrys
DENITE MoS, Bluishlead-| Lead-gray | Metallic 1
gray Sometimes 15
greenish :
PYROLUSITE MnO. :
, Black Dull i
Blackish e gﬁﬁalhc .
gray
. | STIBNITE
g Sb,S, Dark lead- | Dark lead- | Metallic 2
g gray gray
< Black :
m
g JAMESONITE szsb S Dark lead A
el ark lead-| Grayish | Metalli :
: ot e etallic et
2 3
O | ARGENTI
2 TITE Ag,S Dark lead- | Dark lead- | Metallic- 2
Y gray gray (2 ‘
& Black -
A 5 :
TEPH..
g H..NITE AgSbS, Iron-black | Iron-black | Metallic 2
- ‘ 2
8 Ad-5
GALENITE PbS
Dark lead- | Grayish | M i
it ray etallic §.5
Dark lead-
gray
CHALCOCITE Cu,S
Dark lead- i
orrsteeeaifi Dark gray | Metallic 3.5
gray
Black :
ENARGITE Cu,AsS
3ASS, Grayish | Grayi i 3
s g&)gﬁh Metallic 3

11

OR IRON-BLACK.
| \ System. | Cleavage or Fracture. | G. Common Structure. Observations.

Hex. C, basal, perfect 2.2 | Foliated; scaly;mas- Fecls greasy; lates
in crystallized sive; granular; earthy highly flexible; inelastic;

. masses; sectile; occurs with calcite; darker
flexible than molybdenite .

Hex. C, basal, very prom- | 4.7 Foliated; massive;| Soft and greasy like
inent; sectile; scaly; flaky graphite but lighter col-
flexible ored; usually as flakes in

quartz

Orth. C, none 48| TFibrous; acicular;| Blackens fingers; often

Brittle columnar; earthy; | with psilomelane; darker
powder than stibnite

Orth. C, brachypinacoid- 45| Tibrous; columnar;| Prisms often bent and
al, perfect and bladed; prismatic with long shining cleavage
prominent faces; sometimes iridescent

Brittle; slightly sec-
tile
Orth. C, basal, prominent | 5.5 Acicular; fibrous;| Resembles stibnite, butis
Brittle 6 | capillary heavier and has cleavage
faces transverse to length -
[som. C, not important 73| Octahedrons; hack-| Resembles tarnished sil-
F, hackly ly masses; arborescent; ver; often with silver, cop-
0 Slightly ~malleable reticulated per, barite; cuts like lead
-Orth. C, imperfect 6.3 | Compact; massive;| Often with other silver
T, uneven crystals, short prisms | ores; also barite, quartz,
Very brittle galena
Isom. C,cubic, perfect | 7.5 Cubes; cubo-octahe-| Often with sphalerite,
and prominent drons; granular; foli-| pyrite, tetrahedrite, cerus-
Sectile to brittle ated site, anglesite, dolomite,
] calcite, fluorite; heavier
i than stibnite and never
¥ long prismatic
;,’f Orth. C, indistinet 57| Compact; massive;| Often coated with mala-
7 F, conchoidal or crystals with deeply | chite; occurs with bornite,
o granular striated faces chalcopyrite, quartz, mala-
L Sectile chite, enargite
Orth. C, prismatic and | 4.4 Massive Often with chalcocite,
prominent bornite, famatinite
Brittle
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STREAK DARK GRAY

Name.

Composition. Color. Streak. Luster. 1204
TETRAHEDRITE | Cu,Sh ~ i
TENNANTITE Cu:Asgz aafr;{t}:ﬁ? Wi 2.5
G IroN Fe Steel-gray | Black Metallic 4
M 5
3
m | PSILOMELANE MnO,H,0 Grayish | Brownish | Submetallic| 5
o black " |6
o Dull black
g
o | ILMENITE FeTi),0. Iron-bl i i 5
& L ( ):0; ron-black Btfl(;,ngISh Metallic 8.5
E -
g MAGNETITE Fe,O, Iron-black | Iron-black | Metallic 5.5
. < 6.5
» )
Qo
3 . .
O | FrANKLINITE (Fe,Mn,Zn),0, Iron-black | Brownish | Metallic 5.5
black 6.5
CoLUMBITE (Fe,Mn) (Nb,Ta),0, Grayish | Submetallic | 6
black Vitreous
W STIBNITE Sh,S, Light lead-| Dark lead- | Metallic ?
.[:: gray
& Black
Y
ag GALENITE PbS Lead-gray | Dark lead- | Metallic | 2.5
i gray
QE Black :
Eg ANTIMONY Sh Light steel-| Lead-gray | Metallic 3
53 LAY . 3.5
m g Tin-white
g ArsenIC As Light steel-| Dark gray | Metallic 3.5
(6]

OR IRON-BLACK. 13
System. | Cleavage or Fracture. | G. Common Structure. Observations.
Isom C, none 44| Compact; massive;| Often in quartz with
F, granular 5.1 | tetrahedral crystals | galena, chalcopyrite, sphal-
Brittle erite;  sometimes with
very brilliant luster
Isom. C, not important 7.3 | Massive Meteorites often have
F, hackly 7.8 pitted and fused surfaces
Malleable
None C, none 3.7 | Impalpable;massive;| Often with limonite, py=
¥, conchoidal and | 4.7 | stalactitic; botryoid- | rolusite, manganite
prominent al; rounded masses
Tough to brittle
Hex C, none - 4.5 | Grains and pebbles;| Slightly magnetic to non-
F, conchoidal 5 |black sand; platy; | magnetic
Brittle massive granular.
Isom. C, not prominent | 5.2 | Octahedrons; mas-| Strongly magnetic; often
F, uneven sive granular to com- | with  quartz, feldspar,
Brittle pact; sand hornblende, chlorite; crys-
tals usually very perfect
Isom. C, none 5.2 | Octahedrons, usu-| Usually with zincite, wil-
F, uneven ally rounded; granu- | lemite, rhodonite, and cal-
Very brittle lar; massive cite; magnetic, but not
strongly like magnetite
Orth C, not important 5.3 | Crystals, usually in | Occurs in granite, often
F, uneven 7.3 | parallel groups with albite, tourmaline,
Brittle beryl !
Orth. 'C, brachypinacoidal| 4.5 | Prismatic; fibrous;| Often in quartz with
very prominent columnar; bladed galenite, sphalerite, tetra-
Brittle; shghtly sec- hedrite
tile
Isom, C, cubic, perfect and| 7.5 | Cubes; cubo-octa-| Much heavier than stib-
prominent hedrons; granular; fo- [ nite and never long pris-
Sectile to brittle liated ; massive matic
Hex. C, basal, prominent | 6.7 | Massive; lamellar Often with stibnite; usu-
Brittle ally coated with earthy
white oxide of antimony
Hex. C, basal, not usually| 6 Rounded, reniform | TUsually tarnished dul}
prominent masses; granular black on surface
F, granular
Brittle
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Name. Composition. Color. Streak. Luster.
ARSENOPYRITE | FeAsS Lightsteel-| Grayish Metallic
gray black
Tin-white,
) often with
B brassy or
E reddish
B b tinge
<
O g2 | SMALTITE CoAs, Tin-white | Grayish | Metalli 5
30| CHLOANTHITE NiAs:,2 Light steel- blair:k e g.o
o E gray
E(Hy COBALTITE CoAsS Silver- Grayish | Metallic
sS4 white with| black
0 usually
g, & copper-
9 red tinge
(0}
O | MARCASITE FeS, Brassy Greenish | Metallic
: steel-gray| black
Pale brass-| Brownish
yellow black
BORNITE CuzFeS; Copper- | Grayish Metallic
& brown black
A Horseflesh-
2 brown
% | Enarcre Cu,AsS Reddish | Grayish | Metalli
E FAMATINITE Cu:SbS: brown l;‘faa,)élli i
o Bronze-
8 brown
m-z MILLERITE NiS Brass-yel- | Greenish | Metallic
g % low black
oM
ﬁ [
~§ CHALCOPYRITE | CuFeS, Deep Greenish | Metallie
] brass- black
é yellow
m
o
O | PYRRHOTITE Fe,Sg to Fey Sy, Bronze- | Grayish | Metallic
g : yellow black
3 Bronze-

OR IRON-BLACKEK.
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System. | Cleavage or Fracture.

Common Structure.

Observations.

brown

Orth.

C, not prominent
F, uneven
Very brittle

Compact massive;
Eointed pyramids with
orizontally striated
faces

Often with sphalerite,
galena, quartz; sometimes
with gold; whiter than
pyrite or marcasite; more
common than smaltite

Isom.

C, not important
T, granular
Brittle

Compact; massive;
reticulated

Often with copper-red
niccolite, erythrite

Isom.

C, cubic, not prom-
inent
Brittle

Crystals commonly;
cubes; pyritohedrons;
massive

! Often with smaltite, nic-
colite; crystals usually
tarnished ‘to pale copper-
red color

Orth.

C, not prominent
F, uneven
Brittle

Stalactitic ~ with
rough surfaces; cox-
comb; radiate; col-
umnar; low  pyra-
mids; massive

Never in cubes or pyrito-
hedrons, and different in
form from pyrite

Isom.

C, not important
I, uneven
Brittle

o
W o

Compact; massive

Usually tarnished to pea-
cock colors; occurs with
quartz, chalcocite, chalco-
pyrite

Orth.

C, prismatic and
prominent
Brittle

Massive

Often with chalcocite,
bornite

Hex.

C, perfect and prom-
inent in crystals
Brittle

Acicular; capillary;
hair tufts; compact
fibrous layers

Always needle-like or
fibrous; often in cavities in
chert or red hematite, or
coating pyrrhotite

Tetrag.

C, not important

F, uneven to con-
choidal

Brittle

Massive;
dral crystals

tetrahe-

Often with pyrite, galena,
sphalerite, tetrahedrite,
chalcocite, dolomite, etc.;
often tarnished peacock
colors

Hex.

C, not important
F, uneven
Brittle

Massive; granular;
occasional crystals

Usually slightly mag-
netic; surface often tar-
nished dark bronze-brown
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16
STREAK DARK GRAY
Name. Composition. Color. IStreak. Luster. H
— : i 4
8 g ICCOLITE NiAs Pale cop- | Brownish | Metallic |5
9 per-red black
B 5.5
ﬁﬁ PYRITE
Em FesS, Pale brass-| Greenish | Metallic | ¢
AL yellow black 6.5
g2 Brownish ;
gl black
o | MARCASITE
g o FeS, Pale brass-| Greenish | Metallic |6
3B yellow black y 6.5
o Brownish o
black
s STREAK METALLIC WHITE
ERCURY H i i
:‘. g Tin-white Metallic
& |MOLYBDENITE Mo, Bluish | Lead-gray | Metallic |1
2 lead-gray | with often 1.5
0 greenish i
ﬂ tinge
<« | SYLVANITE (AuAg)Te Si )t 135
S ilver- or | Silver- i /
E CALAVERITE tin-white; ;v};?:e i ;'5
s often with
2 brassy
B tinge
B 7
g IsMUTH Bi Reddish |Silver- | Metallic |2
; IWILIEB to Lwhi‘oe 2.5
1ght cop- | Lead- .
o per-redp S
H | SILVER
B Ag Silver- | Silver- ic |25
E white white s |
8
] ANTIM
= ONY Sb Tin-white | Silver- Metallic |8
g Silver- white 3.5
2 white - 7
B | Arsenic i i
g As Tﬁ?_ghlte Tin-white | Metallic [3.5
& N
g lead- or
3 steel-gray
Prarivum Pt i i i
o PratiNtrRiDIUM PtIr I?;ﬁ?:tlctsl- Lglil:tsteel— i
i ¥ 4.5

rough faces

System. | Cleavage or Fracture. | G. Common Structure. Observations.

Hex. C, none 7.5| Compact; impalpa-| Usually with smaltite
F, uneven ble massive
Brittle

Isom. C, indistinct 5 Cubes; pyritohe-| Very common; associ-
F, uneven drons; octahedrons; | ated ~ with all sulphides
Brittle massive; granular and in all rocks

Orth. C, not important 49| Coxcomb and| Distinguished from py=
F, uneven curved dome shapes; | rite by form generally
Brittle stalactitic with

TO LIGHT LEAD- OR STEEL-GRAY,

13.6| Liquid globules

Occurs as small globules

on cinnabar

Hex. C, basal, perfect and

4.7 | Foliated

masses;
scales; flakes

Soft and greasy, like
graphite; highly flexible;

prominent
Sectile often with quartz
Mono. |C, clinopinacoidal, | 9.9 | Massive; crystals| Often in gray phonolite
perfect, promi- | 8.3 | with deeply striated | rock with purple fluorite;
| nent faces also in schist
F, coarse granular
Brittle
Hex. C,basal, perfectand | 9.7 | Reticulated; em- Often as lenticular crys-
prominent bedded lenticular | tals or grains in quartz
Brittle crystals; massive
Isom. C, none 10.1| Wires; arborescent;| Usually tarnished on sur-
F, hackly 11.1 | massive; filiform face to brown or black;
Malleable often with barite, calcite,
other silver ores
Hex. C, basal, prominent | 6.7 | Massive; lamellar Often with stibnite; usu-
Brittle ally coated with whitish
oxide of antimony
Hex. C, basal, not usually | 5.6 | Rounded reniform Usually tarnished dull
prominent masses; granular black on surface
F, granular
Brittle
Isom. C, none 14 Nuggets; grains In gold-bearing sands
F, hackly 19 ;
Malleable
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STREAR RED

Tk Name. Composition. Color. Streak. Luster. H
BAUXITE ALO-2H,0 Brown |Reddish |Earthy |1
brown Dull 2
HEMATITE Fe,0, Brc:iwnish Darkred | Earthy 1
re Ch -
o erry-red| Dull 4
ERryTHRITE Co,As,04+4 8H,0 Peach-red | Palered Earthy 1
Crimson Vitreous 2.5
Wap MnO,H,0 Dark Dark red- | Earthy 1
brown dish Dull 3
brown
. CINNABAR HgS gca.rlglti.red ‘S/carlet Adaman- |2
ermillion illi i
g Do ermillion | tine 2.5
(o]
&
o ProusTiTE Ag,AsS, Scarlet, Scarlet Adaman- _2—
& Vermillion tine 2.5
S : :
H | cop
o PER Cu Copper-red| Copper-red Metallic
P 2.5
i 3
8 |
8 SPHALERITE ZnS Dark Reddish | Resinous 3.5
brown brown Vitreous 4
CUPRITE Cu,0 Dark red | Cochineal- | Adaman- 3.5
red tine 4
Brick-red | Earthy
Crimson-
red
HEMATITE Dark i
B 3
Fe,0, sl rlgzlwmsh Submetallic | 4.5
red
TURGITE 2Fe,0,;H,0 Brown Reddish | Submetallic| 5
brown 6

OR RED-BROWN. 19
System | Cleavage or Fracture. | G. Common Structure. Observations.
C, none 2.5 | Claylike masses with | - Clay odor; distinguished
F, earthy small rounded concre- | from clay by pisolitic
tions; pisolitic structure
C, none 5 Earthy masses;| Red ochre; often red clay
F, earthy oolitic; powder
Mono. C, not important 29| Earthy;crusts;| Occurs with cobalt and
F, usually earthy rarely in crystals nickel ores as coatings
j . and crusts
Amorph. | C, none 4 Earthy masses;| Often with psilomelane,
F, earthy powder concretions | limonite, malachite, azurite
Brittle
Hex. C, prismatic, not | 8 Granular; crystals;| Occurs with marcasite,
important 8.2 | powder; massive;|chalcedony, quartz, sul-
F, uneven compact phur; very heavy; often
Sectile mixed with siliceous rock
and apparently hard
Hex. C, rhombohedral, | 5.6 | Crystals; red bands | Light ruby silver ore;
not prominent or streaks in rock often with gray pyrargy-
Brittle rite
Isom. C, none 8.8| Hackly masses;| Usually tarnished black
¥, hackly sheets; wires, arbores- | on surface; often with cal-
Malleable cent forms cite, cuprite, malachite
Isom. C, dodecahedral, | 4 Massive; crystals Often with galena, py-
perfect and rite, arsenopyrite, etc.
prominent
Brittle
Isom. C, poor 5.9 | Massive; compact;| Usually with malachite,
: F, uneven crystals; octahedrons;| copper
Brittle cubes .
Hex. C, none 5 Massive; reniform,| Massive red hematite
F, uneven; splin- mamillary; botryoid-
tery al; splintery; oolitic
Brittle
C, none 42| Compact; fibrous;| Resembles limonite; dis-
F, splintery 4.4 | massive; botryoidal; | tinguished by streak;
Brittle earthy fibers often with satin-like

luster




STREAK RED OR RED-BROWN,

Name. C o S
- - - 'omposition. Color. Streak. Luster. H: System. | Cleavage or Fracture. G. Common Structure. Observations.
YRARGYRITE bS. H i
AgyShS, Dgai-lz;,k steel (l;};lrple-red Metallic 2.5 Hex. C, not important 58| Massive; granular;| Usually as gray bands
y erry-red F, uneven bands and streaks in | mixed with red, in quartz
Brittle rock rock; dark ruby silver
ore
TETRAHEDRITE | CugSh. 5
5b5r D;rgé:‘l”d %l;ell'{ry 'I('fd Metallic 3 C, none 44| Massive; tetrahe-| Often has brilliant luster
B “ Tk red. 45 Isom. F, uneven 5.1 | dral crystals with brassy tinge; in
e y rov Brittle quartz with sulphides
TE Fe,O . : <
: 28 Dga;;k steel- ]ir?iWDlSh 1\é[e.t9;lhc 2.5 Hex. C, micaceous 49| Toliated; platy;| Specular hematite; very
Ironyblack i rilliant {4 Brittle 5.3 | micaceous :é‘;%(l;st sparkling plates or
SPHALERITE ZnS : ¥ TR
: Bgloavglinsh bDark Resinous (3.5 Isom. 0, dodecahedral, | 4 Massive Often with galenite, py-
M rown | Submetallic | 4 prominent rite, chalcopyrite, tetra-
2 i ) Brittle hedrite
MAN TE Mn,O0,4+ H,0 ' i 2
ﬂ : st H, gg?kglt;aézll{ Dd%ﬂ}(l red- | Metallic 1 Orth. C, brachypinacoid- | 4.4 | Prisms; columnar;| Prisms often in bunches
e e i bls al, prominent acicular with prism faces deeply
& y rown Brittle striated vertically; occurs
il with pyrolusite
OLFRAMITE Fe,Mn) Wi B 7
g (BE )70y Di:llik(ﬁray 3 Dd":ﬂ}‘1 red- | Submetallic | § Mono. |C, clinopinacoidal, | 7.5 | * Thick tabular crys-| Often with cassiterite,
e b : 18 Metallic 5.5 erfect and tals; massive; com-|quartz, fluorite
rownish | brown rominent act
M black .p p
& | CHROMITE : s
FeCr,0, R ;
3 ol E‘i(;}'{nish Ggay ish | Submetallic Isom. C, none 43| Massive; granular | Sometimes coated with
Tl Foy I o 5.5 F, uneven 4.6 green, garnet; often with
g' o e ac pitch-like Brittle ; serpentine
AN
g E MnO,H,0 Dull black Vgry dark | Submetallic | 5 C, none 3.7| Impalpable; mas-| Often with powdery
O rown | Dull 6 T, conchoidal 4.7 | sive; stalactitic; bo- | pyrolusite
Tough to brittle - tryoidal, round
HEMATI i
TE Fe,O :
S g:;lk't;ltaci( %herry_—red Metallic 5.5 Hex. C, none 49| Massive; granular;| Crystals often have an
i e rczlwmsh 6.5 T, uneven 5.3 | foliated;  crystals; |iridescent tarnish; fine
¥ o Brittle scales; micaceous scaly specular  variety
- Red-brown seems soft
LMENITE Fe,Ti 3 A
(Fe,Ti),04 Tron-black Vsl‘y dark | Metallic 5.5 Hex. C, none 45| Rounded pebbles;| Sometimes slightly mag- \
rown ¥, conchoidal 5 |sand; plates; mas-|netic Vi
- Brittle sive | g
RANKLINITE Fe,Mn,Z: 4 i e
(Ren-dn).0c Iron-black %@rﬁred- Metallic 5.5 Isom. |C, none 5 Rounded crystals;| Usually with zincite,
bls 6.5 F, uneven 5.2 | Octahedrons; granu- | willemite, calcite; mag-
LML ) Very brittle lar masses netic but not so strongly
Blackish as magnetite |
brown |
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STREAK RED
Name. Composition. Color. Streak. Luster H
C s 2
¢ OLUMBITE (Fe,Mn) (Nb,Ta),0, | Pitch- Dark Submetallic ?
3 | black brown Vitreous
H | CASSI
o TERITE | 8n0, Black | Dark Submetallic | 6
brown to 7
Metallic
i = STREAK YELLOW
- Bright red | Orange Adaman- [1.5
: Orange- . | yellow ‘tine 2.?
g red Resinous
m - Vitreous
o CITE ZnO D.
g ark red | Orange- Vitreo g
Dayer us 4
8 ood-red | yellow 4.5
O
RPIMENT As,S,; Lemon- Lemon- Adaman- |1.5
yellow yellow - tine © |2
Resinous
. Pearly
EALGAR
AsS Orange- | Orange- | Resinous 1_5-
yellow yellow Vitreous 2
% SULPHUR
ﬂ S Sulphur- | Pale yel- | Resinous .1 5
e Hye low low Greasy 2.5
3 oney- Vitreous /
yellow
g Straw-
g yellow
O | LIM
o ONITE 2Fe,0,.3H,0 Yellow Yellow Earthy 2
- Brown Dull 4
Au Golden |Golden | Metallic |25
yellow yellow 3'0
SPHALERITE ZnS
Brownish | Pale yel- inous
o 2 v(; yel- | Resinous 3.5

OR RED-BROWN.
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System. | Cleavage or Fracture. G. Common Structure. Observations.
Orth. C, not important 5.3 | Crystals, usually in | Occurs in granite, often
F, uneven 7.3 | parallel groups with albite, tourmaline,
Brittle beryl
Tetrag. |C, imperfect 6.8 | Massive Often in quartz-mica
F, uneven ol rock with wolframite,
Brittle fluorite
OR YELLOW-BROWN.
Mono. | C, clinopinacoidal, | 8.5 | Massive; granular;| Often with orpiment;
not prominent crystals disseminated in siliceous
s conchoidal rock and often apparently
Sectile hard
Hex. C, basal, perfect | 5.4 Massive; lamellar;| Occurs with franklinite,
and prominent | 5.7 | granular willemite, calcite
F, uneven
Brittle
Orth. C, brachypinacoid- | 3.5 Foliated; plates Usually with realgar
al, perfect and massive
prominent
Sectile; flexible
Mono. |C, clinopinacoidal, | 3.5 Crystals; massive;| Often with orpiment or
not prominent granular finely mixed quartz
F, conchoidal
Brittle; sectile
Orth. C, indistinct 2 Crystals; pyramids;| Often with celestite, ara-
F, conchoidal crusts gonite, limestone, cinna-
Brittle bar, gypsum
C, none 3.6 | Earthy massesg Yellow ochre; often yel-
F, earthy ochre powder low clay
Isom. C, none 156| Scales; flakes;| Usually in quartz, con-
F, hackly 19.3 | leaves; grains; wires; | glomerates, or schistsg
Highly malleable nuggets sometimes with pyrite or
| arsenopyrite
Tsom. ¢, dodecahedral;| 4 Massive; cleavage _Usuelly with galena, py-
prominent masses; crystals rite, vhalcopyrite, tetra~
F, uneven hedrite, quartz, tie,
Brittle dolomite
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e STREAK YELLOW
i Name. Composition. Color. Streak. Luster. H
% PYROMORPHITE (PbCL)Pb,P,0,, Greenish | Greenish | Adaman- |35
g yellow yellow tine 4
3 Wax-yel-
i low
BAUXITE ALO,2H,0 Brown Brownish | Earthy 1
yellow [ Dull 3
LIMONITE 2Fe,0,.3H,0 Brown Brownish | Earthy 2
yellow Dull 4
Yellowish
brown
SPHALERITE ZnS Brown B: i
rownish i
Brownish | yellow Rom o
black
g SIDERITE FeCO, Pale Pale yel- | Vitreous |8.5
o brown low 4
< Grayish Yellowish
B brown brown
% Dark
& brown
g GOETHITE Fe,0,.H,0 Yellowish | Yellowish |Submetallic |5
B brown brown 5.5
9 Brownish )
& yellow
g LIMONITE 2Fe,0,3H,0 Yellowish | Brownish |Submetallic |5
e brown yellow 5.5
0 Dark Yellow- ;
Fo) brown brown
CHROMITE FeCr,0, Black Grayish | Submetallic | 5.5
brown Pitchlike
Brooxkire TiO, Dark [ Pale yel- |Submetallic|5.5
brownish [ low Metallic 6
black Grayish
brown
' b S
RUTILE TiO, Reddish | Pale yel- | Adaman- @
brown lowish tine 6.5
Black brown Metallic

OR YELLOW-EROWN.
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System.

Cleavage or Fracture.

G. Common Structure.

Observations.

Often with galena, cerus-

Hex. C, not prominent 6.5 | Small hexagonal
F, uneven 7.1 | prisms; massive site, anglesite, mimetite
Brittle :
C, none 2.5| Clay-like masses; Clay odor; distinguished
F, earthy pisolitic from kaolinite (clay) by
pisolitic structure
C, none 3.6| Massive; earthy Brown ochre or brown
F, earthy clay (kaolinite)
Tsom. C,dodecahedral, | 4 Massive; cleavage| Common color; occurs
prominent masses; crystals with galena in chert; also
F, uneven with many sulphides
Brittle
Hex. C, thombohedral,|3.8| Rhombohedrons;| Often with cryolite,
perfect and cleavage masses;| quartz, hematite, fluorite
prominent crystals with curve
Brittle faces
Orth. C, brachypinacoid- | 4 Acicular;stalactitic;| Oftenin cavities in limon~
al, prominent | 4.4 | radiate; fibrous ite or hematite; distin-
T, uneven guished from limonite by
Brittle crystals and cleavage
C, none 3.6 | Compact; massive;| Often in cubes as an
F, uneven 4 |stalactitic; botryoid- | alteration from pyrite;
Brittle al; columnar very common iron oxide;
botryoidal masses often
have black varnish-like
surfaces
Isom. C, none 4.3 | Massive Often coated with green
F, uneven 4.5 garnets; often with ser-
Brittle pentine
Orth. C, not important 3.8| Square pyramids;| Always in crystals; faces
F, uneven 4 |hexagonal shaped [deeply striated; not
Brittle pyramids twinned like rutile
Tetrag. |C, not important 42| Twinned crygtals; | Faces deeply striated;
knee-shaped twins; often

long acicular crystals

F, uneven
Brittle

in quartz




6
2 STREAEK YELLOW
Name. Composition. Color. Streak. Luster. HY
j | CASSITE
ﬂ RITE SnO, Elaclg Pale yel- | Submetallic | 6
: e .
ale -
o Yellowish | ish b%gagn
o brown
m Pale yellow
v PYROMORPHITE | (Pb,Cl)Pb,(PO,), Yellowish | Pale green-| Adaman- | 3.5
] green ishyellow | tine 4
" Grass- Vitreous
g green
M EPIDOTE HCa,(AlFe),Si,0y; | Yellowish | Pale yel- | Vitreous 6
8 Dgreen low ‘ 7
eep
8 green
Oil-green
b . STREAK BLUE
NNABERGITE Ni;As,04+8H,0 Apple- Pale green | Vitreous 1
green Earthy
VIVIANITE Fe;P,04+8H,0 Dark blue- | Indigo- Vitreous 1.5
N' Igg;en blue Barthy 2
igo-
2 blu%
| CHLORITE i i i
o HLORI S MgE,FeAli,‘.Slz-({):}l Dark Grayish Vitreous 1.5
Lo o green green Pearly 2.5
O
o LINARITE CuPbS0;.H,0O Deep Smalt-blue| Adaman- [ 2.5
& azure- Pale blu i )
e tine
E blue Vitreous
O
& CHRYSOCOLLA CuSiO;+2H,0 Bluish Pale green | Vitreous 2
B Ggrx;el} : Pale blue | Greasy 4
nis
3 i Earthy
[
8 AZURITE 2CuC0O;.Cu(OH), Azure-blue| Smalt-blue| Vitreous 3.5
8 Velvety 4
MALACHITE CuC0,Cu(OH), |Bright |Emerald- | Vitreous . |8.5
green green Silky 4
Emerald- Velvety
Dg;e]:n Dull
)
green

OR YELLOW-BROWN.
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System. | Cleavage or Fracture. G. Common Structure. Observations.
Tetrag. | C, not important 6.8 | Pebbles with con-| Stream tin; wood tin
F, uneven 7.1 | centric structure;
Brittle crystals; massive
Hex. C, not important 6.5| Small hexagonal| Veryheavy; usually with
F, uneven 7.1 | prisms; drusy crusts; | ores of lead
Brittle massive
Mono. C,basal, perfect| 3.2 Prismatic; colum-| Often in quartz and
and usually|3.5|nar; reticulated schists; also with calcite
prominent masses
OR GREEN. \
Mono. C, none Fine capillary coat-| Occurs with erythrite as
F, earthy ings coatings and crusts on
cobalt and nickel ores
Mono. | C, clinopinacoidal, | 2.6 | Slender prismatic;| Often as crystals in pyr-
perfect in acicular; earthy rhotite; as earthy round
crystals masses in clay
Brittle
Mono. C, basal, perfect| 28| Micaceous scaly | Highly flexible but not
and prominent flakes; compact |elastic, like mica; often al-
Tough to brittle scaly masses tered from biotite
Mono. C, orthopinacoidal, | 5.4 | Columnar; fibrous;| Usually with galenite;
usually promi- long prisms some- heavier than azurite, and
nent times radiate shows cleavage faces
Brittle
Amorph. | C, none 2 Massive; stains;| Usually with copper ores;
F, uneven 2.3 | earthy darker and glassier bluish
Brittle green than malachite, and
never fibrous
Mono. | C, not prominent | 3.8 | Crystals; fibrous; |. Usually with malachite
Brittle acicular and often with limonite,
wad
Mono. C, not prominent | 4 Tibrous; banded;| Often with cuprite, cop-
F, uneven; splin- stalactitic; botryoid- | per, chalcocite, chalcopy-
tery al; powder rite; often as green stains
Brittle in ore rocks




OR GREEN.

28 STREAK BLUE :
Name. Composition. Color. Streak. Luster. e
ALABANDITE Mn§S Black Dark gray-| Submetallic 3—5
M ish green 4
(]
<
=
M | Lazurite NaAlSiO, Azure-blue| Pale blue | Vitreous 5
gy | Laris LazuLr Ultrama- Greasy 5.5
o rine blue
ﬁ AUGITE MgCa,FeSi,Oy, Greenish | Pale Vitreous 5
H black grayish 6
o Blackish green
O green
& ;
P | HORNBLENDE Mg,Ca,FeSigO;5 Greenish | Pale Vitreous 5
g black grayish | Silky 6
Blackish green
[ green
o
g GLAUCOPHANE Silicate of Na,Al, Lavender- | Grayish Vitreous 6
o) Mg, Fe blue blue Pearly 6.5
Blackish
blue
STREAK UNCOLORED, WHITE,
Name. Composition. Color. Luster. H
% | CERARGYRITE AgCl Dark gray Waxy 1
B Dark brown Adaman-| 1.5
o) tine
(]
A | BAUXITE Al,0,43H,0 Yellow to brown | Earthy | 1.5
o Dull 3
(o}
B | KAOLINITE H,ALS1,0, Yellow to brown |Earthy | 1.5
S| (Cay Dull 2.5
=
M | GYPSUM CaSO,+2H,0 Yellow to brown | Vitreous | 1.5
P Sillll]{f' 2
D ;
:
g ;
8 SULPHUR S | Sulphur-yellow | Vitreous | 1.5
Honey-yellow Greasy |2

Brown

System. | Cleavage or Fracture. | G. Common Structure. Observations.
Isom. C, not prominent Massive Often with rhodochro-
F, uneven site, pyrite, argentite, ga~-
Brittle lena; surface usually tar-
nished brown
Isom. C, not important 2.4| Massive; dissemi-| Often with calcite and
Brittle nated in rock pyrite 4
Mono. C, prismatic, not|3.2| Almost square| Distinguished from horn-
usually promi- | 3.6 | prisms; massive blende by cleavage angle;
nent also more often in crystals
Cleavage angle 87°
Brittle
Mono. |C, prismatic and 2.9 Massive; crystals| Usuallywith bright cleav-
very prominent | 3.4 | rare age faces having a fibrous
Cleavage angle 124° appearance
Brittle
Mono. C, prismatic, per-| 3.1 | Fibrous; columnar;| Usually forms schists;
fect reticulated a blue hornblende
Brittle
OR LIGHT GRAY.
System. | Cleavage or Tracture. | G. Common Structure. Observations.
Isom. C, none 5.5 | Thin crusts; coat-| Cutslike wax; often with
Very sectile ings; massive silver ores
C, none 2.5| Compact earthy;| Clay odor; distinguished
F, earthy pisolitic from kaolinite (clay) by
pea-shaped structure
Mono. C, none 2.6 | Compact earthy;| Clay odor; massive clay;
F, earthy soapy; friable occasionally soapy feel
Mono. | C, pinacoidal, per-| 2.3 { Fibrous; columnar;| Ferruginous gypsum
fect and promi- granular;  compact
nent massive
Brittle
Orth. C, not important 2 Crystals; pyramids;| Often with limestone,
: F, uneven crusts, celestite, aragonite, cinna-
Brittle bar




OR LIGHT GRAY.
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30 STREAK UNCOLORED, WHITE,
Name. Composition. Color. Luster. H
CE{)LORITE H(Mg,Fe)sAlSi, 055 Dark yellowish | Vitreous | 1.5
ng&xﬁgﬁg brown Pearly |25
PENNINITE, etc. e
BIOTITE (HK),(Mg,Fe),(Al,Fe),- Dark brown Pearly to | 2.5
(S10,)5 Greenish brown | Vitreous | 3
PHLOGOPITE H,KMg,Al(Si0,); Light brown Pearly | 2.5
Cinmamon-brown | Vitreous | 8
HALITE NaCl Light yellow or | Vitreous | 2.5
5 brown
g
g CRYOLITE Na,AlF, Grayish brown | Vitreous | 2.5
& Icy 3
m
(o}
B CALCITE CaCO, Honey-yellow Vitreous | 3
o Light to dark
ﬂ brown
o]
o BARITE BaSO, Lemon-yellow Vitreous | 2.5
e Yellowish brown 3.5
(o]
-
8 SERPENTINE (H,(MgOH)Mg,(Si0,), Greenish brown | Greasy 2.5
Yellowish brown | Vitreous | 4
CERUSSITE PbCO, Grayish brown | Adaman-| 3
Yellowish brown | tine 3.5
Earthy
WULFENITE PbMoO, Lemon-yellow Greasy |3
Orange-yellow Adaman-
tine
MIMETITE (PbCl)Pb,(AsO,), Brownish yellow | Adaman-| 3.5
Yellow-brown tine
Greasy
PYROMORPHITE | (PbCl)Pb,(PO,), Greenish yellow | Greasy 3.5
Yellowish brown | Adaman-| 4
tine

Observations.

System. ‘ Cleavage or Fracture. | G. Common Structure.
Mono. | C,basal, perfect and | 2.9 | Micaceous; scales; | Highly flexible but not
prominent flakes ; com pact|elastic, like the micas;
Tough scaly masses often an altered biotite
Mono. C, basal, perfect and | 2.7 { Mica plates; scales; | Dark color even in thin-
very prominent | 3.1 | flakes nest plates; flexible and
Tough elastic; black mica
Mono. | C,basal, perfect and | 2.8 Micaceous; scales;| Lighter brown than bio-
prominent flakes; sheets tite ; almost colorless in
Tough thin sections; brown mica
Isom. C, cubic, perfectand | 2.1 | Cu bes; massive;| Tastes salt
prominent 2.6 | granular
Brittle
Mono. C, basal, prominent, | 3 Massive Three cleavages almost
and pinacoidal at right angles, making
not so good cubes; usually with sider-
ite
Hex. C, rh ombohedral, | 2.7 Rhombohedrons;| Rhombohedral cleavage
very prominent sealenohedrons; gran- | very characteristic ; very
Brittle ular; massive common mineral
Orth. C, basal and pris- | 4.3 Massive; platy crys- | Heavy, vitreous mineral ;
matic, perfect | 4.6 | tals often with galena
and prominent
Mono. C, not important 2.6 | Massive; compacts Very smooth feel, almost
Brittle greasy
Orth. C, not prominent 6.5 | Massive; crusts Usually with galenite or
F, conchoidal anglesite; very heavy
Very brittle
Tetrag. | C, not prominent 6.7 | Square plates; thin | Often with vanadinite or
" | Brittle 7 | plates and tables galenite
Hex. C, not prominent | 7 Rounded aggregates | Often with pyromor-
Brittle 7.2 | of plates; small crys- | phite, galena
tals
Hex. C, none 6.5| Short hexagonal| Often with galena, cerus-
Brittle 7.1 |prisms; columnar |site, anglesite; crystal
masses faces deeply striated ver-
tically




OR LIGHT GRAY.
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STREAK UNCOLORED, WHITE,
5 Name. Composition. Color. Luster. H
ARAGONITE
CaCO, Honey-yellow Vitreous | 3.5
Yellow-brown Glassy 4
STILBI i
TE (Na,Ca)AlL,Sig0,0.6 H,O Yellowish brown | Vitreous | 3.5
Light brown Silky 4
DOLOMITE l
: (CaMg)CO, Yellowish brown | Vitreous | 8.5
Grayish brown 4
SIDERITE
FeCO, Grayish brown | Vitreous | 8.5
Dark brown Pearly 4
z
' % SPHALERIT
E ZnS
g Honey-yellow Resi
& Sl e
g Reddish brown
MAGNESITE
¢ ESITE MgCO,4 Grayish brown | Vitreous | 3.5
5 Dull 4.5
)
a?l
FLUORITE
= CaF, Lemon-yellow Vitreous | 4
o Pale yellow Glassy
S Yellowish brown
(o}
O | SCHEELI"
EELITE CaWo, Yellowish brown | Greasy | 4.5
Grayish brown | Adaman-| 5
CALAM =
IN. i
E H,7Zn,SiOy Pale brown Vitreous | 4.5
5
SMITHSO
NITE ZnCOy, Yellowish brown | Vitreous | 5
APATITE (CaF)Ca,(PO,), Brown Vitreous | 5
Greenish brown | Greasy

System. | Cleavage or Fracture. | G. Common Structure. Observations.
Orth. C, not prominent | 2.9 Stalactitic; banded; | Differs from calcite in
Brittle massive not having prominent
cleavage
Mono. | C, clinopinacoidal | 2 Columnar; sheaf-| Often in cavities in lava
Brittle 2.2 | like; fibrous rocks, with chabazite, heu-
landite, analcite
Hex. C, rhombohedral, | 2.9 Massive Harder than calcite
not prominent
Hex. ¢, thombohedral,| 3.8 Rhombohedrons| Often in cryolite; more
perfect and very with curved faces;|glassy than sphalerite
prominent sad dle-shaped crys-
tals; massive
Isom. C, dodecahedral, | 3.9 Massive Resinous cleavage faces
very prominent | 4.1 characteristic; often with
galena, tetrahedrite, etc.
Hex. C, thombohedral, | 3.1 Massive ; thombohe- | Crystals usually in tale;
prominent in drons compact impalpable mass-
crystals es more cOmmon
F, conchoidal
Isom. C, octahedral, per-|3.1| Cu bes; granular,| Oftenwith pyrite, galena,
fect and promi- massive and sulphides
nent
Very brittle
Tetrag. | C, not prominent 5.9 | Crystals; pyramids; | Often with wolframite,
Brittle 6.1 | massive cassiterite; very heavy
Orth. C, prismatic, prom- | 3.5 Drusy coatings;( Often with smithsonite
inent small crystals on yellow earthy masses
Hex C, thombohed ral, 43| Small rhombohe-| Dry bone; often with
not prominent | 4.5 | dral crystals; drusy | the silicate calamine; also
crystals; bone-like with sphalerite
masses
Hex. C, basal, imperfect, | 3.2 Hexagonal prisms; | Green and brown colors
often intermixed; crystals

not prominent
Brittle

granular

often have fused appear-
ance
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STREAK UNCOLORED, WHITE,
i Name. Composition. Color. Luster. H
MonaziTE (Ce,La,Di,Th)PQ‘ Honey-yellow Adaman- | 5
Brown tine 5.5
— Vitreous
CaTiSiOy Dark brown Adaman-| 5
Brownish yellow | tine 5.5
Greasy
- Vitreous
ILLEMITE Zn,SiO, isk sous |
Mt A Greenish yellow | Vitre
TITE Reddish grown e
OP. i
AL Si0,+4nH,0 Yellow Waxy 5.5
: Brown Vitreous | 6.5
Z
E 2
g NSTATITE MgSio, Grayish brown | Vitreous | 5.5
9 Greenish brown Pearly ;
]
o
S B
% RONZITE (Mg, Fe)SiO, Bronze-brown Vitreous | 5
:11 E Bronzy |6
7] M
SR
g & HyPERSTHENE (Fe,Mg)Si0, Dark brown Bronze-| 5
g Blackish brown metallic g
g Vitreous
— Pearly
E Silicate of ;
e chi(:: ﬂ?ra’ Mg, Al, and | Dark brown Vitreous (5;
ASI’I"FI;OPHYIf (Mg,Fe)SiO, Light grayish Vitreous | 5.5
brown . | Pearly 6l
5 Brownish gray
g Greenish gray
&8 | TREMOLITE i i '
E CaMg,(Si0,), Grayish brown é{iltreous a
£ A ilky 6
HornBLENDE | Ca(MgFe),(Si i
3(S10,), with D i i
(MgFe),(AlFe) 51,0, Droas ok ) Vit 5
and Na,AL(Si0,), )

OR LIGHT GRAY.
System. | Cleavage or Fracture. G. Common Structure. - Observations.
Mono. C, basal, not prom- | 5 Yellow sand; brown | Commonly as yellow
inent 5.5 | erystals sand; crystals rare
Brittle
Mono. C, indistinct usu-| 3.5 | Flat wedge-shaped | Often in syenitic rocks;
ally crystals; massive often with hornblende and
Brittle magnetite; masses show
cleavage
Hex. C, basal, sometimes | 3.9 | Crystals; granular; Often in calcite with
prominent 4.1 | massive zincite, franklinite
Amorph. | C, none 22| Massive; wood-like| Softer than brown jas-
T, conchoidal and per; wood opal shows
_ prominent wood structure
Orth. C, prismatic ~ and | 3.2 | Bladed, columnar; Often softer because of
brachypinacoi- massive alteration to serpentine;
dal, very prom- pearly cleavage faces usual
inent
Brittle
Orth. C, prismatic  and | 3.5 | Reticulated masses;| Bronze luster and color
brachypinacoi- columnar characteristic
dal, very prom-
inent
Brittle
Orth. G, clinopinacoidal, | 3.5 Broad cleavage;| More bronze brown than
very prominent masses hornblende
Brittle
Mono. |G, prismatic, not|3.5| Crystals Distinguished from horn-
usually promi- blende by the prism being
nent nearly square
Cleavage angle 87°
Orth. C, prismatic and|3.2| Lamellar; fibrous; Often soft because of
prominent reticulated; columnar | alteration; structure re-
sembles actinolite
Mono. C, prismatic  and | 2.9 | Bladed; columnar; Cleavage an gle 124°;
prominent 3.4 | prismatic; fibrous | often in marble or calcite
: with brown tvourmaline
Mono. C, prismatic, very|3.4| Crystals Prismatic cleavage angle

prominent

about 124°




OR LIGHT GRAY.

STREAK UNCOLORED, WHITE,

COLOR YELLOW OR BROWN.

Name. Composition. Color. Luster. | H. System. | Cleavage or Fracture. | G. Common Structure. Observations.
NEPHELITE NaAlSiO, Reddi : : T
@oli sh brown | Greas 5.5 ¢ C, prismatic, not | 2.6 | Massive Usually in erystalline
(Eleolite) Vitregus 6 Hex. ! p;rsomixieilt rock with feldspar, biotite,
Brittle leucite
ALLANITE (CaéI_*‘ez) (AL,Fe,Ce),(AIOH)-| Dark brown Pitchy | 5.5 Mono. C, not important 35| Thin tabular crys-| In granitic rocks as thin
10,) Blackish brown | Subme- | 6 I«", uneven 4.2 | tals; seldom massive | brownish, piteh-like crys-
tallic Brittle tals and streaks
SILLIMANITE ALSiO, T i = = : _ - :
- : 5 Aght grayish Vitreous | 6 h. C. brachypinacoid- | 3.2 | Longslender prisms; Always in schist rocks;
(Fibrolite) brown 7 L { ;1 }I’)I;ominent ﬁbers;g columns fibers often bent and retic-
Hair-brown Brittle ulated
Zo1sITE Ca,Al,(AIOH) (Si0,). Grayish brown | Vitreous | 6 Orth. C, brachypinacoid- | 3.2 |, Stout columns; Columnar crystals usual-
Yellowish brown 6.5 al, prominent sometimes fibrous |ly much broken by cross-
Brittle masses : fracture
EPIDOTE HCa, (Al Fe);Si,0,, Oil brown Vitreous | 6 Mono. C, basal, perfect, | 3.2 Prismatic crystals;| Often as prisms in quartz
Greenish brown : 7 sometimes| 3.5 |columnar; fine gran-
Greenish yellow prominent ular
Brittle
RUT ; 7 5
' i i) Reddish brown | Adaman- | 6 Tetrag. |C, prismatic, not | 4.2 | Twinned crystals;| Crystals usually with
tine 6.5 important long prisms; acicular | deeply striated faces;
Brittle knee-shaped twins
CASSITERITE Sn02 Reddisil brown Adaman-| ¢ Tetrag. C, not important 6.8 Crysta,ls; rounded Pebbles of reddjsh, gray-
Yellowish brown | tine 7 ¥, uneven 7 | pebbles ish, and yellowish color,
Dull Brittle ' with often  concentric
structure ;
b MedMg(Ir,0H), (810, Reddish brown | Vitreous | 6 Mono. |C, not prominent |3.2| Crystals; embedded | Often in calcite with
Brownish yellow 6.5 F, uneven, brittle grains in rock octahedrons of spinel
AXINITE AlCa,(AIOH) (BO,)S1,04, | Clove-brown Vitreous | 6.5 it C, not prominent | 3.2| Thin sharp-edged | Often with garnet, tour-
Yellow 7 ¥, conchoidal crystals maline, albite, quartz
Brittle
ORTHOCLASE KAISi,O4 Pale brown Vitreous | 6 Mono. | C, basal and clino-| 2.6 | Crystals; cleavage | Commonly with quartz,
Flesh-brown Pearly 6.5 pinacoidal, very pieces; massive mica, hornblende; two
prominent cleavages at R. A.
anéngi%oron Si0, : Brownish yellow | Vitreous | 7 - Hex. C, none 2.6 | Hexagonal prisms| Smoky quartzcommon in
" Smok Hair-brown Glassy I, conchoidal and pyramids; prism | granites with orthoclase,
Fhaiy Smoky brown Greasy Very prominent faces usually horizon- | biotite, or hornblende; con-
ginous Yellowish brown Brittle tally striated; mas- choidal fracture character-
Reddish brown sive. istic
CI\'rIaﬁ'LXE;)thY S0, : Brown or yellow | Waxy 7 Hex. C, none 26| Colloidal masses;| Conchoidal fracture, very
j Jaiper in all shades | Vitreous ¥, conchoidal often banded; botry- | characteristic
Flint Very prominent oidal; mammillary
Brittle
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STREAK UNCOLORED, WHITE,
Name. Composition. Color Lust H
~ . er. .
VESUVIANITE MgCa,(AIOH) AL (SiO,), Dark brown Vitreous | 6.5
Greenish brown | Greasy 7
Brownish yellow
Greenish yellow
GARNET
| var. Grossularite | Ca,Al(SiO,), i
g Andradite Ca,Fe,(Si0,), e
e e o) B ‘
. i i
g i MggAlZ(SiO:gz Brownish yellow
r; | TOURMALINE 7H,0.2Na,0.12
& »,0.2Na,0.12Mg0.6B,0,.-| Cinnamon-h i
2 13A1,0,245i0, Rl el
: Y 7.5
STAUR i
ﬂ OLITE HFeAlSi,0,, Dark reddish | Vitreous | 7
E . brown 7.5
& | BERYL i
8 Be;AL(S10,), Golden yellow Vitreous | 7.5
8 Greenish yellow | Glassy 8
ZIRCON i
ZrSio, Slate-brown Vitreous |- 7.5
Light brown Pearly 8
— Dark brown Resinous
Al,(F,0H),SiO, Honey-yellow Vitreous | 8
Wine-yellow y
Yellowish brown
GYPSUM CaSO,+2 i
¥ +2H,0 Brick-red Vitreous | 1.5
E Silky 2
H
g
LEP. i i
g IDOLITE (Li,K),AL(F,0H),Si,0, Pale pink to Pearly 2.5
g Deep rose-red 1
: 4
V.
g ANADINITE (PbCL)Ph,(VO,), Bright red Adaman-| 2.5
> Orange-red tine ;
s = Ruby-red Greasy
hos
o) LFENITE PbMoO, Orange-red Adaman-| 3
" tine
& CALCITE e
n CaCO4 Pink i
Tl Vitreous | 3

OR LIGHT GRAY.
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System. |

Cleavage or Fracture.

G. Common Structure.

Observations.

Tetrag. | C, not prominent
| Brittle

3.4

Square prisms with
low pyramids; mas-
sive; granular

Often in white or blue
calcite; prism faces gen-
erally vertically striated

Isom. |C, none 3.1| Crystals; dodecahe- | Often in schists and
F, uneven, coarse 4.3 | drons with icosatet- | gneisses; also with cal-
Brittle rahedrons; granular; cite; usually in crystals

massive

Hex. |C, none 3 Trigonal; f)ri sms| Prisms usually much
F, uneven 3.2 | with vertically striat- | cross-fractured; often in
Very brittle ed faces calcite with tremolite

Orth. | C, not important 3.7| Crystals; often Usually in schists; often
F, uneven twinned in crosses, or | with cyanite; sillimanite
Brittle X -shaped

Hex. C, not important 2.6| Hexagonal prisms | Harder than quartz,
F, uneven 2.8 | with base and crystals have basal
Brittle planes ;

Tetrag. | C, none 47| Square prisms with Often in granitic rocks;

F, conchoidal pyramids; rounded | cr stals always, and usu-
Brittle grains ally small
Orth. | C, basal, very prom-| 3.4 Crystals; prisms ;| Always in crystals; some-
inent 3.6 | pyramids " | times in cavities in rhyo-
Brittle _ lite
Mono. | C, clinopinacoidal, | 2.3 Columnar; fibrous; | Gypsum stained by fer-
perfect and prom- massive; granular ric oxide
inent
Brittle
Mono. |C, basal, perfect and | 2.9 Micaceous; flakes;| Usually with rose-red
prominent scales; compact scaly | tourmaline, feldspar, or
Tough masses quartz
Hex. |C, notimportant 6.6| Small hexagonal | Often with wulfenite or
Brittle 7.2 | prisms galenite g
Tetrag. | C, not important 6.7 | Square tabular crys- Often with vanadinite
Brittle 7 .| tals
Hex. |C,rhombohedral, 27| Rhombohedrons;| Color due to stain of fer-
ric oxide or manganese

prominent

stalactites; massive

Brittle

oxide
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STREAK UNCOLORED, WHITE
3
st Name. Composition. Color Lust
b uster. H.
Heu i
LANDITE H,CaAl,(Sig045)+3H,0 Deep brick-red | Pearly 3.5
.
4
SPHALERITE
ZnS Brownish red Resinous | 3.5
Yellowish red 4'3
DOLOMITE V
(Ca,Mg)CO, Pale pink Vitreous | 3.5
4
= { RHODOCHROSITE | MnCO.
E 2 Rose-red Vitreous 3.5
g “fl.a
7 MARGARITE H,CaAlSi,0,, Pink Pearly |3
arly .5
g Rose-red Vitreous - 4.3
/i
o
~ | FLUORITE
a CaF, giolelt-red Vitreous | 4
ni P:lnrlg e Glassy
g - Amethystine
a HABAZITE CayAl;(S10,),(Si,0 i
: i d 3(S1303)5 %Lg:hl_)rx:;cik—red Vitreous | 4
_ 5
o
5
AporHY i
8 LLITE H,,Ca,(CaOF),(S1,0,)s Pale violet-red | Vitreous | 4.5
Pearly 5
SCAP i ‘
ng{ﬁglﬁ'ms Ca,Al‘,s{a(})l,5 Lilac-red Vitreo '
with Violet-red i
Na, AL ClSi,0,, Pink s
RHODONITE 3
Mn§SiO, Rose-red Vitreous | 5.5
Brownish red 6.5
OPAL i
Si0,+»H,0 Brownish red Waxy 55
65

OR LIGHT GRAY.

System. | Cleavage or Fracture. | G. ' Common Structure. Observations.
Mono. | C, clinopinacoidal, 9.9 | Tabularplates;crys- | Often in cavities of lava
prominent tals rock with stilbite, chab-
Brittle azite, analcite
AR W e |
Isom. ¢, dodecahedral, 39| Crystals; massive Cleavage masses cOmM-
very prominent | 4.1 mon; occurs with various
Brittle sulphides .
Hex. C, rhombohedral, | 2.9 Rhombohedrons; Often with galenite, cal-
not usually with curved faces; | cite quartz, chalcopyrite
prominent saddle-shaped crys-
Brittle tals
Hex. C, thombohedral, 34| Rhombohedrons;| Often with silver ores,
very prominent | 3.6 massive l also quartz, galenite, py-
Brittle rite
Mono. C, basal, perfect|3 Micaceous; foliated | Often as veins in green
and prominent chlorite with diaspore,
Brittle corundum; not elastic
like muscovite; called
brittle mica
Isom. C, octahedral, per-|3 Cubes; massive Often with cassiterite,
fect and prom- | 3.2 wolframite, galenite, Py-
inent rite
Brittle
s Bt S T
Hex. C, not prominent | 2 Crystals; rhombo- Crystals almost cubes in
F, uneven : hedrons shape; often with stilbite
Brittle and heulandite in cavities
in lava
Tetrag. |C, basal, pe rfect| 24| Square prisms with | Prism faces vertically
and prominent base; resemble cubes striated; basal planes have:
Brittle very pearly luster
Tetrag. | C, not prominent 2.6| Massive; coarse Harder than fluorite
Brittle 2.8 | granular
Tric. C, prismatic, prom- | 3.4 Massive granular; | Often in calcite with
inent 3.6 | crystals franklinite; also with sil-
Tough ver ores
Amorph. | C, none 1.9 | Colloidal masses Conchoidal fracture char-
F, conchoidal, 2.3 acteristic; softer than jas-
prominent per
1
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STREAK UNCOLORED, WHITE,
I Name. Composition. Color.. Luster H
ORT: i : :
HOCLASE KAISi;O, Brick-red Vitreous | 6
Flesh-red Pearly 6.5
Z01SITE i i
S Ca,Al,(AIOH) (Si0,), Bright rose-red | Vitreous | 6
6.5
CHONDRODITE Mg [Mg(F,0H),](Si0,) 1) Dark red Vitreous
Brownish red g 5
RUTILE i
1010} Dark red Adaman-| ¢
EE. tine 6.5
UARTZ S
8 Q A SiO, Amethystine Vit
9 Rosi ys Rose-red Glla;gous ‘
N e Brick-red Greasy
8 Violet-red 7
i :
CHAL 51
g var.(:‘AEglztc,)eNY Si0, Bright red Waxy 7
e ?amelian CDZS:?:E e Wi
&] asper Brownish red
GARNET
“ i Light to d i
| V" Rt }| CasaLsi0), Bron e
€ 7 rownish A
o %n;lgadlte CagFe,(Si0,), Cinnarrllsonffgi
. Y. ped ; Mg, (Fe,Al),(Si0,), Rose-red -
g SAlman ite | (Mg,Fe);(Fe,Al),(Si0,),
'6] pessartite Mn,(Fe,Al),(Si0,)s
O | TOURMALINE H(Na,Li),Al;B,Si,,045 Pink Vitreous | 7
Rose-red Glassy .5
ANDALUSITE AlLSiO; Pink Vitreos
Pale rose i g 5
TA i
STAUROLITE HFeAl;Si,0,, Dark  brownish | Vitreous | 7
red 7.5
SPINEL
MgAlLO, Ruby-red Vitreous | 8

Observations.

System. | Cleavage or Fracture. | G. Common Structure.

Mono. C, basal and clino-| 2.6 | Crystals; massive Oceurs with quartz, mica,
pinacoidal, i hornblende in red granite;
prominent see feldspar

Orth. C,brachypinacoidal,| 3.3 | Massive Not common color
not prominent 5

Brittle
Mono. | C, not prominent | 3.2 | Crystals; embedded | Occurs with spinel in
F, uneven grains crystalline liméstone; of-
Brittle ten with chlorite
Tetrag. |C, not prominent | 4.2 Crystals; long slen- Often as acicular crys-
F, uneven der prisms; acicular tals in quartz
Brittle -
Hex. C, none 2.6| Hexagonal prisms| Ferruginous quartz usu-
¥, conchoidal, and pyramids; mas- ally with specular hema~
prominent sive tite; rose quartz usually
Brittle massive; amethyst usual-
ly in crystals
Hex. C, none 26| Massive; crypto-| Very common as jas-
F, conchoidal, crystalline; banded er; agate usually finely
rominent anded
Brittle to tough
Isom. C, not prominent 3.1 | Crystals; granular; Common in schists,
F, uneven 4.3 | rounded grains ; mas- | gneisses, and crystalline
Brittle sive limestone
Hex. C, none 3 Prismatic, often ra-| Usually in lepidolite;
F, uneven 3.9 | diate or divergent; | crystals often parti-col-
Very brittle long trigonal prisms | ored red and green
Orth. C, not prominent 32| Crystals; nearly Often in schists with
Brittle square prisms; mas- albite, staurolite
sive
Orth. C, imperfect 37| Crystals; often| Occurs in schists with
Brittle twinned into crosses | cyanite, sillimanite, an- -
and X shapes dalusite, chlorite
Isom C, imperfect 3.5| Rounded grains; Resembles red garnet and
Brittle 4.1 | small octahedrons ruby corundum
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STREAK UNCOLORED, WHITE,

Ultramarine blue

Name. Composition. Color. Luster. H
Toraz AL(F,0H),Si0, Pink Vitreous | 8
CoRUNDUM Al,O; Ruby-red Vitreous | 9
VIVIANITE Fe,P,04+8H,0 Greenish blue Vitreous | 1.5
Indigo-blue Pearly 2
Dull
CHALCANTHITE CuSO,+- 5H,0 Sky-blue Vitreous | 2.5
Greenish blue 7
; CHRYSOCOLLA CuSiO.+2H,0 Greenish blue Greasy | 2
E Vitreous | 4
B Dull
E CALCITE CaCo, Sky-blue Vitreous | 3
8
g CELESTITE SrS0, Light sky-blue | Vitreous | 8
5 3.5
O
g BariTe BaSO0, Pale greenish Vitreous | 2.5
2 blue 35
A | FLUORITE C |
s aF, Violet-blue Vitreous | 4
& Greenish blue Very
8 glassy
O | CAvaMINE H,7n,Si0; Pale blue Vitreous | 4.5
Silky 5
LazuriTE MgALP,0,+H,0 Smalt-blue Vitreous | 5
Sky-blue 6
Azure-blue
LAzZURITE Na,(AIS,N i i
(Lapis Lazuli) R R llggf makz)igg S g 5

OR LIGHT GRAY.

Observations.

System. | Cleavage or Fracture. | G. Common Structure.

Orth. C, basal, very per-|3.4 | Crystals Usually artificially col-
fect and prom- | 3.6 ored; uncommon color in
inent nature

Brittle

Hex. C, thombohedral, | 3.9 | Crystals; grains; Often intermixed with

not, prominent | 4.1 ) massive blue when massive; very
Brittle to tough hard

Mono. |C, pinacoidal, (26| Long prisms; Earthy globular masses
prominent in fibrous; earthy in clay or rock, common;
crystals ; prisms in pyrrhotite cavi-

ties

Pric, C, not prominent 2.1 | Crystals; massive;| Taste metallic, nauseous;

T, conchoidal 2.3 | stalactitic; fibrous artificial crystals common
Brittle as blue vitriol
Amorph. | C, none 2 Granular; stains;| Often with clay, chal-
I, conchoidal 2.2 | incrustations; seams | copyrite, limonite, mala-~
Sectile chite
Hex. C, thombohedral, | 2.7 | Coarsely granular; | Often with vesuvianite,
very prominent coarse cleavage masses| pyroxene
Brittle
Orth. C, basal and pris-| 3.9 | Massive; fibrous Magsive varieties show
matic, promi- good cleavage and are al-
nent most colorless; heavy
Orth. C, not prominent 4.3 | Fibrous Heavy fibrous mineral
F, fibrous 4.6
Isom. C, octahedral, very | 3 Cubes; compact or | Usually violet-blue or
prominent 3.2 | granular; massive greenish blue; often with
Brittle A galena, cassiterite
Orth. C, prismatic, some- | 3.5| Drusy crysta is;| Geodal - shaped masses
times prominent coatings} massive with drusy surface
Brittle
Mono. | C, not prominent 3 Crystals; acute sually as crystals in
F, uneven pointed pyramids white quartzite rock
Brittle
Isom. @, not prominent 2.4 | Massive Usually intermixed with

Brittle

calcite and pyrite
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46 STREAK UNCOLORED, WHITE,
Name, Composition. Color. Luster. H
SODALITE Na,(AL,Cl)ALSi,0,, Lavender-blue Vitreous | 5.5
Azure-blue Greasy 6
OpAL SiO,+nH,0 Pale grayish blue | Waxy 5.5
Greenish blue Vitreous | 6.5
CYANITE ALSiOg Sky-blue Vitreous | 5
; Pale greenish blue Pearly 7
E
a o
8 TurqQuols AlPO,A1(OH),+ H,0 Greenish blue Dull 6
' Wi
B -
g QUARTZ Si0, Grayish blue Vitreous | 7
i Greenish blue Glassy
o ;
= CHALCEDONY Si0, Grayish blue Waxy 7.
2 Greenish blue Greasy
R -
o Co(rig{iEthE AlMg, (A10H),(Si,0,)5 Grayish blue ‘};;O;S‘ 7
8 Greenish blue Glassy . | 7.5
g Smoky blue y :
O
BERYL Be;AL(Si0,)s ?qluatr:llarine blue | Vitreous | 7.5
; ale blue Gl , {
Sky-blue il
Toraz Al,(F,0H),Si0, Greenish blue Vitreous | 8
Sky-blue
OR
CORUNDUM Al O, Grayish blue Vitreous | 9
Sapphire-blue !
E- TALC H,Mg,(Si0,), | Pale green Greasy |1
g Deep green 15
g VIVIANITE Fe;P,04-+8H,0 Bluish green Vitreous | 1.5
] ! Pearl 2
S Dull i

System. | Cleavage or Fract‘ure. G. Common Structure. Observations.
Isom. |C,dodecahedral,|2.1| Massive; grains Usually with nephelite,
not prominent | 2.5 leucite and albite in syen-
Brittle ite rock
Amorph.| C, none 1.9 | Massive Color not usually homo-
F, conchoidal, prom-{ 2.3 geneous
inent
Tric. C, pinacoidal, prom-| 3.6 | Bladed; reticulated | Cleavage faces usually
inent wavy or bent and with
Tough much cross parting; often
in schists with staurolite
None. |{C, none 2.6 | Irregular-shaped| Occurs intermixed with
F, uneven masses; grains; seams; | rock in veins, seams, etc.
impalpable
Hex. C, none 2.6 | Crystals; massive Much more glassy and
F, conchoidal and crystalline than chalced-
prominent ony
Hex. C, none 2.6 | Geodes; botryoidal;| Geodes often have glassy
F, conchoidal, banded; stalactitic quartz centers
prominent
Orth. C, not important 2.6 | Massive; granular Ocecurs in gneisses and
F, uneven schists with sillimanite,
Brittle andalusite; resembles blue
quartz
Hex. C, rough basal 2.6 | Hoxagonal prisms;| Occurs in granite with
F, uneven 2.8 | broken crystals quartz, feldspar, and mica
Brittle
Orth. C, basal, perfect and| 3.4 | Crystals Resembles aquamarine
prominent 3.6 beryl except in ecrystal
Brittle : form; not common color
Hex. C, thombchedral, | 3.9 | Massive; grains; Masses often show fine
prominent 4.1 | barrel-shaped erystals | parallel striations due to
Tough twinning and cleavage
Orth. C, basal, perfect and; 2.8 | Foliated massive Soft and greasy feel;
prominent very flexible but not elas-
F, splintery, uneven tic
Mono. | C, clinopinacoidal, [ 2.6 | Long prisms with| Earthy masses in clay,
prominent  in striated faces; earthy ;| bones, ~fossils;  ecrystals
crystals powder often in pyrrhotite
Brittle
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STREAK UNCOLORED, WHITE,

Bluish green

Name. Composition. Color. Lust H
. ster. .
GARNIERITE H;(Ni,Mg)Sio,+H,0 Apple-green Dull 1
2
CHLO Si
PROICl}II}:OERITE Hs (Mg, Fe);Al,Si;0;5 Grass-green Pearly 1.5
P g B;c:‘r(vmsh green | Vitreous | 2.5
green
M ; :
[(Iéi?'glrggmica) H,KAIL(SiO,), with Cr Emerald-green Pearly 2
Apple-green Vitreous | 2.5
BIOTITE
(H(KSi)(z)(l;/Ig,Fe)z(AlFe),- Brownish green | Pearly 2.5
D3 Deep green Vitreous | §
C
HALCANTHITE CuSO,+5H,0 | Bluish green Vitreous | 2.5
Greasy g
E CHRYSOCOLLA | CuSiO,}2H,0 Bluish green Greasy |2
g ]\;itﬁeous 4
u
SERP i
g CHR]?{I:(’};I‘IIIE) H,Mg,Si,0, Oil-green Greasy 2.5
g AspEsros %la%r};{t gg:: i i -
en
S Blackish green
ACTI i
NOLITE Ca(Mg,Fe);(Si0,), Grass-green Vitreous | 2.5
| Deep green Silky 4.0
| BARITE
BaSO, Pale green Vitreous | 2.5
Glassy 35
Wavi
AVELLITE Al3(OH)4(PO,),+ 5HO, Pale green Vitreous | 3
Bright green Pearly b 4
PYRO.
MORPHITE | (PbCl) Pb,(PO,), Yellowish green | Adaman- g
Dark green tine 4
FLUORITE o
CaF, Pale green Vitreous | 4
Bright green Glassy

OR LIGHT GRAY. 49
System. | Cleavage or Fracture. | G. Common Structure. Observations.
Amorph. | C, none 23| TFriable masses; clay-| Rounded and pod-shaped
¥, earthy 2.8 | like masses masses in clay
" Mono. | C, basal, perfect and| 2.8 Foliated; mica-| Flexible but not elastic;
prominent ceous; scaly; flaky | dark-colored in thin plates;
Tough very common in schists
Mono. C, basal, perfect and| 2.7 | Micaceous; scales;| ILight color to colorless
prominent 3 | flakes; sheets in thin sheets; highly
Tough elastic
Mono. | C, basal, perfect and| 2.7 | Micaceous; scales;| Dark-colored mica in
prominent 3.1 | flakes thinnest sheets; elastic
Tough and flexible
Tric. C, not prominent 2.1 | Crystals; massive;| Taste nauseous metal-
T, conchoidal 2.3 | fibrous lic; blue vitriol
Brittle
Amorph. | C, none 2 Incrustations; | Never fibrous like mala-~
F, conchoidal 2.2 | seams; stains chite; often with mala~
Sectile to brittle chite, chalcopyrite
Mono. | C, notimportant 2.6 | Massive; fibrous Teels smooth and looks
F, conchoidal or greasy; dark masses often
splintery intersected by veinlets of
chrysotile asbestos
Mono. | C, fibrous 3 Tibrous reticulated | Occurs as actinolite
Brittle masses schists; individual fibers
are harder
Orth. C, basal and pris- | 4.3 | Platy; mass ive;| Usually nearly colorless
matic, very|4.6 |crystals with greenish cast; heavy
prominent vitreous mineral
Brittle
Orth. C, not prominent | 2.3 | Fine radiating| Usually on rock surface
Brittle fibrous globules;|as small fibrous rosettes
rosette-like
Hex. C, not prominent | 6.5 Hexagonal prisms | Often with galena, angle-
Brittle 7.1 | with striated faces; | site, mimetite
granular; fibrous
Isom. C, octahedral, very | 3 Cubes; octahedral | Often with calcite, ga~
prominent 3.2 | cleavage pieces; mas- | lena, pyrite, dolomite
Brittle sive; granular
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STREAK UNCOLORED, WHITE,
Name. Composition. Color. Luster. H
CALAMINE H,Zn,Si0; Bluish green Vitreous | 4.5
Pale green 5
SMIT:
HSONITE ZnCO;,3 Grayish green Vitreous | 5
Bluish green
APATITE (CaF)Ca,(PO,), Pale green Greasy | &
Grass-green Vitreous
Dark green
Brownish green
OPAL i
Si0,+7H,0 Grayish green Waxy 5.5
Vitreous | 6.5
WILLEM i
ITE Zm,Si0, Yellowish green | Vitreous | 5.5
Bright green .
Z CYANITE i
g ALSiO; Pale bluish green | Vitreous | 5
8 7
]
g NSTATITE MgSiO, Grayish green Vitreous | 5.5
Q Brownish green | Pearly :
g % Silky
: 4 DIOPSIDE CaMg(Si0;), Pale green Vitreous | 5
E . Bright green Glassy 6.5
AUGITE Silicate of Ca, Mg, F < i
Sl chi:eﬂyg’ & Blackish green Vitreous g
ACTINOLITE | Ca(Mg,Fe);(Si0y), Grass-green Vitreous | 5
g Dark green Silky 6
8
2 -
& |HORNBLENDE]| Silicate of Ca, Mg, F° i i
5 AT s ﬂyg’ e, Blackish green ;égﬁ;us g
le(f'\cg?'x%fi,te) AlPO,Al(OH);+H,0 Bluish green Waxy 6
Apple-green Dull

System. | Cleavage or Fracture. | G. Common Structure.
Orth. C, prismatic, some- | 3.5 | Fibrous mammil- | Often with smithsonite
times prominent lary masses
Hex. C, rhombodehral,| 4.4 | Drusy masses; bot-| TUsually wvery compact,
not usually ryoidal or mammillary| like chalcedony
prominent ;
Brittle
Hex. C, basal, not prom- | 3.2 Hexagonal prisms;| Commonly intermixed
inent granular; massive with brown colors; often
Brittle with calcite; crystals often
have fused appearance
Amorph. | C, none 1.9 | Colloidal masses Waxy luster character-
. F, conchoidal and | 2.3 istic
prominent
Hex. C, prismatic, mnot|3.9| Massive; granular Usually with franklinite,
prominent 4.1 zincite, and calcite
Brittle
Tric. C, macropinacoidal,|-3.6 Bladed ; columnar Divergent columnar; long
prominent blades usually bent and
Tough cross-fractured
Orth. C, prismatic, prom- | 3.1 Prismatic masses;| Often much softer, owing
inent 3.3 | divergent columns to alteration to serpentine
Brittle
Mono. |C, prismatic, not| 3.3 Crystals; square | Usually prisms have a
prominent prisms with oblique | prominent asal parting
Brittle base
Mono. C, prismatic, not| 3.3 Crystals; massive Cleavage not so promi-
: prominent nent as in hornblende;
Cleavage angle=87° more common as crystals
Mono. | C, prismatic, prom- | 3 Divergent columnar | Often with tale or chlo-
inent 3.2 | or fibrous; reticulated | rite; fine to coarse fibrous
Cleavage angle= masses and reticulated; often in
124° schists
Mono. |C, prismatic and |3 Massive; prismatic;| Cleavage faces usually
very prominent | 3.2 | columnar have fibrous appearance;
Cleavage angle= common in granitic rocks
124° and schists
None. C, none 2.6 | Globular masses;| Usually intermixed with
Brittle veins; seams rock in irregular masses or

veins




52

STREAK UNCOLORED, WHITE,

COLOR GREEN.

OR LIGHT GRAY.

Observations.

Name. Composition. Color. Luster H
N]«:(I;Erllzlégﬁ}z) NaAlSio, Grayish green Greasy | 5.5
Brownish green | Vitreous 6
MICROCLINE KALSi i
Pl .Si,04 Bright green ¥;gi;us g E
PrREHNITE H,Ca,AL(SiO,), Pale green Vitreous | 6
Bright green 6.5
CHLORITOID H,(Fe,Mg)ALSiO, Dark green Pearly 6.5
Greenish black | Vitreous |
E :
PIDOTE HCa,(Al,Fe);Si;0,5 Pistachio-green | Vitreous | 6
Yellowish green 7
Oil-green
Brownish green
VESUVIANITE MgCas(Al,OH)AL(SiO,); | Brownish green | Vitreous | 6.5
Bright green Greasy [* ;
OL(%\}CIFI:";E0 lite) Mg, Fe),SiO, Bottle-green Vitreous | 6.5
Oil-green Glassy i
Grass-green
JADEITE NaAl(Si0,), Grayish green Vitreous | 6.5
Deep green Silky 7
UAR i i
Q TZ Si0, Light to dark Vitreous | 7
green Glassy
CH i
4 ;&I‘Lgste(I)‘NY Si0, Apple-green Vitreous | 7
2 Chrl))r i II:_eek-green Waxy
Plasma Igi}gefxo e
GARNET i
RS CayCr,(Si0,); Emerald-green Vitreous g
.5
TOURMALINE 4H,0.2(Na,Li),0.
2 } Dark gr i
3B,0,.8A1,0,.128i0, e 83223“3 ; 5

System. Cleava.ge or Fracture. | G. Common Structure.
Hex. C, not prominent | 2.6 Massive; short hex- | Usually with augite, soda~
Brittle agonal prisms (rare) lite, leucite
Tric. C, basal and brachy-| 2.5 Crystals; cleavage | Pearly Juster on basal
: pinacoidal pieces cleavage, also vein-like
Brittle markings; green Amazon
stone
Orth. C, not prominent 29| Reniform masses| Occurs usually in cavi-
F, uneven with drusy surfaces; | ties and fissures in basalts
Brittle small stalactitic and diabases
Mono. C, basal, prominent 3.5 | Toliated massive; Dee;g green in thin plates;
Brittle micaceous; platy resembles hornblende
Mono. | C, basal, perfect and| 3.2 Crystals; prismaticy| Often in quartz; also
usually promi- | 3.5 | long columnar; gran- | with pyroxene, hornblende,
nent ular; massive magnetite, garnet
Brittle
Tetrag. |C, not prominent 3.4 | Square prisms;faces Often with calcite; crys-
: F, uneven often vertically stri- | tals usually not perfect
Brittle ated; massive; gran-
ular
Orth. C, not important 33| Rounded masses of | Occursin basalt as bomb-
Brittle green grains; massive | shaped masses of light and
granular dark green, very glassy
grains
Mono. | C, not prominent | 3.3 Very compact| Tough masses of inter-
Tough fibrous locking fibers
Hex. C, none 2.6| Hexagonal *prisms | Quartz stained with chlo-
F, conchoidal and and pyramids rite or actinolite
prominent
Hex. C, none 2.6 | Massive, compact; Not so glassy as quartz
F, conchoidal and cryptocrystalline
prominent
Brittle
Isom. C, none 3.5 | Small erystals;gran- Sometimes on chromite
Brittle ular as green glassy crystals
Hex, C, none 3 Trigonal or hexag-| Often with pink tourma-
F, uneven 3.2 | onal prisms line in lepidolite or with
Very brittle quartz, biotite, feldspar
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STREAK UNCOLORED, WHITE,

COLOR BLACR.

Name. Composition. Color. Lust
BERYL B Al . . uster.
e ﬁquanriirine e;AL (Si0;)6 lg?é?S}glreen Vitreous
mer: i
o rr?on Seargregle Vgarss
o= Emerald-green e’
OPAZ AlL(F,0H),SiO i
E .(F,0H),SiO, Bluiish green Vitreous
]
(0]
& | CHRYSOBERYL B
S eALO, Brownish green | Greasy
8 Vitreous
CorUNDUM ALO
205 Bluish green Vi
Grayish green 1treou's
BIOTITE
Ol (H(IS{i)(z)(l)Wg,Fe)z(Al,Fe)z- Brownish black | Vitreous
s Greenish black | Pearly
CALciTE CaCO. ;
Liem Grayish black Vi
(Limestone) (Ca,Msg)COa o
FruoriTe CaF,
9 Dark purpl i
blacrl): rple- Vitreous
HORNBLEND ili .
E Slh;lat: h(i)efﬂca’ Mg, Fe, and | Greenish black | Vitreous
, y Brownish black | Silky
Pearly
AUGITE Silicate of
Ca, Mg, Fe, and | Greenish bl i
¢ 2 ack
Al, chiefly Brownish black Mg
ALLANITE (Ca,F
,Ie),(Al,Ce,Fe) - Browni
)o(AL( sh bl itchli
(A10H) (Si0,), Pitch-black i g&%}t}rlllg ¢
- : tallic
KITE Tio, Brownish black | Subme-
tallic
Adaman-
tine

OR LIGHT GRAY. 55
System. | Cleavage or Fracture. Common Structure. Observations.
Hex. C, rough basal, not Hexagonal prisms | Often in granite with
prominent with basal planes;| mica and feldspar
Brittle broken crystals et
Orth. C, basal, perfect and Crystals Often nearly square
prominent Erisms with base; resem-
Brittle les aquamarine beryl, ex-
cept in form
Orth. C, not prominent Twinned crystals; | Plates wit h twinning
Brittle tabular striations radiating from
center; occurs with feld-
spar, garnet
Hex. C,rhombohedral Massive Often with cleavage
prominent striations on faces
Tough
Mono. C, basal, perfect and| 2.7 | Micaceous; plates; Dark-colored mica in
prominent 3.1 | scales thinnest plates; common
Tough in granitic rocks
Hex. C, none 27| Compact granular Black limestone or mar-
F, fine or coarse 2.9 ble
granular
Brittle
Isom. C, octahedral, Massive; banded Black color not common
prominent
Brittle
Mono. | C, prismatic, prom- Massive; _fibrous; Cleavage faces very
inent long prismatic bright with often fibrous
Cleavage angle 124° appearance; common with
feldspar, quartz
Mono. |C, prismatic, not Almost s quare| Usually with dark basal-
very prominent risms with oblique | tic rocks; cleavage not so
Cleavage angle 87° ases; massive good as in hornblende
Mono. | C, not prominent 5| Tabular crystals; Occurs in granitic rocks
I, uneven 2 ! thin seams in rock as black, pitch-like veins
Brittle or as crystals
Orth. C, not prominent 38| Crystals only; Crystal faces often stri-
Brittle 4.8 | square or hexagonal- | ated; not twinned like

shaped pyramids

rutile
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STREAK UNCOLORED, WHITE,
Name. Composition. Color Lust H
5 ster. v
RUTILE i
TiO, Brownish black | Metallic | ¢
Adaman- | 6.5
tine
CASSITERITE SnO, Black Sub
ubme- | 6
tallic 7
Adaman-
' tine
M | QuarTz Si0,
3 10, Grayish black Vitreous | 7
< Brownish black
]
Ga ili
g v:i\.nﬁelanite Sll;ffmdtgr (i>f Ca, Fe, Al, Velvet-black Vitreous |7
§ | Brownish black | Velvety | 7.5
T L2 .y
OURMALINE Bol\rdosmcate of Al, Fe, and | Coal-black Vitreous | 7
re
g Very 75
glassy
SPINEL
(Mg,Fe)ALQO, Grayish black Vitreous | 8
Dull
@ | Urexire
8 NaCaB;0,+ 8H,0. Snow-white Pearly 1l
M Silk
& [TALC H,Mz,(Si =
Sv S 2M2,(510,), White Pearty 1
o Greenish white Greasy 15
g Tay Dull
:.“ PYROPHYLLITE | HAI(SIO,), White Pearly |1
early
b Grayish Greas‘v 2
3 l Brownish gray Dull ,
U“ CERARGYRITE AgCl
o i Gray : Resinous | 1
5 Brownish gray Waxy 15
i | SAL Ammoniac NH,C1 White Vit
3 s ‘ itreous ;.5
g Colorless
4 | Caverre CaC i
il aCO, White Earthy | 1.5
9 Dull 25

OR LIGHT GRAY.
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G. Common Structure.

Observations.

System. | Cleavage or Fracture.
Tetrag. |C, not prominent 42| Crystals, usually| Crystals generally imper-
Brittle twinned and faces |fect; knee-shaped twins
deeply striated common
Tetrag. |C, not prominent 68| Massive; granular;| Often with quartz. mica,
F, uneven, coarse 7.1 |rolled pebbles;|wolframite, fluorite; heavy
Brittle twinned ciystals black masses
Hex. C, none 26| Crystals; hexagonal | Very dark smoky quartz
F, conchoidal prisms and pyramids
Brittle
Isom. C, none 38| Crystals; rhombic Uncommon color
. F, uneven dodecahedrons
Brittle
Hex. C, none 3 Crystals; long trig- | Crystal faces usually stri-
F, uneven 3.2 | onal-shaped prisms; | ated vertically, and much
Very brittle sometimes divergent | fractured horizontally;
columnar often as coal-black crystals
in quartz and feldspar
Isom. C, imperfect 35| Crystals; octahe-| In granular limestone
. F, conchoidal 41 | drons often with chondrodite
Brittle
C, not important 16! Soft fibrous masses Usually in ball like
T, fibrous masses of fibers
Mono C, basal. perfect|28| TFoliated; compact Soft and greasy feel:
and prominent massive; fibrous fibers usually not radiate
in the foliated like pyrophyllite
masses
Mono C, basal and prom- 2.9 | Fibrous, radiate; Often in small hemi-
inent foliated; massive spheres of radiating fibers;
Flexible soft and greasy like tale
Isom. C, none 5.5| Waxlikecrusts;| Cutslike wax; often with
Sectile horn-like masses ores of silver
Isom. C, not important 1.5] Crusts; globular | Occurs on lava rock;

Brittle

masses

disagreeable saline taste

C, none
Brittle

2.7 | Soft white earthy
masses

Resembles white kao-
linite, but has no clay odor
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STREAK UNCOLORED, WHITE,

Asbestos

Name. ‘Composition. Color. Luster. H
Gzisg%[ - CaSO,+2H,0 Colorless Pearly 1.5
5 A(i ekr)n ge ‘White Vitreous | 2
- abaster Gray Silk:
Satin-spar ¢
Common iy
K%glléllg'ITE H‘AI,Si,O, White Dull 2
: y Gray Earthy. | 2.5
Colorless Greasy .
BAUXITE ALO,+3H,0 White Earthy |2
& Gray Dull 2.5
w0
E SEPIOLITE H,Mg,Si
g Rl Mg,Si;0, White Earthy |2
& Dull- 2.5
8
O | BORAX Na,B,0,+4H,0 Snow-white Earthy |2
g Colorless Dull 2.5
& Vitreous y
= KA(RIJI:IIIril)L‘ AIK(SO,),+12H,0 White Vitreous | 2.5
g Colorless Icy b
. EpsoMITE MgSO,+ 7H,0 White Vitreous | 2
a 2.5
z HALITE NaCl Colorless Vitreous | 2.5
ite : ; j
S Bluish white
O | BruocrTE M i
8 g(OH), ‘White Pearl
Greenish white e G
TIéa]i‘MX:BI;IS‘EOS CaMg,(SiO;), ‘White Silky 2.
e Gray Pearly 2.5
leather
Mountain
cork
SERPENTINE i i T
S Gt ot H,Mg,Si,0, . Greenish white | Silky 2.5

OR LIGHT GRAY.
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System. | Cleavage or Fracture. G. Common Structure. Observations.
Mono. | C, clinopinacoidal, | 2.3 Colorless  crystals | Soft and brittle; not so
! prominent in and cleavage plates;|pearly luster as brucite,
1 selenite massive white ;|and softer; compact trans-
Sectile fibrous;  columnar; | lucient masses common
granular ‘
Mono. C, basal in crystals, | 2.6 | Compact massive;] Rough feeling; soapy
none in massive rarely in colorless | var has greasy feel ; strong

T, earthy flakes odor of clay when breathed
Brittle or sectile on :
C, none 2.5| Compact massive;| Distinguished from clay
T, earthy pisolitic only by pea-shaped struc-
Brittle . ture

Mono. C, none 2 Massive; mammil-|{ Very smooth feel; has
¥, earthy lary; reniform; very |not the clay odor of kaolin-

compact ite
Mono. | C, orthopinacoidal, | 1.7 [ Crystals; powder Taste alkaline; white
not prominent crystals often have fresh,

Brittle unaltered glassy centers

Isom. C, none 1.7| Crystals; octahe-| Alum taste

: Brittle drons; mealy crusts
Orth. C, brachypinacoid- | 1.7 | Long acicular crys- Taste bitter and salt;

al, prominent
Brittle

tals; capillary tufts;
efflorescences

often in sulphide mines as
efflorescences on walls

Isom.
prominent

Brittle

C, cubic, perfect and; 2
2

Cubes; massive;

granular '

Salt taste; sometimes

with anhydrite

Hex. C, basal, perfect and| 2.5

Foliated ; massive

Resembles gypsum bub
has more pearly luster;

prominent
Flexible often with serpentine
Mono. C, fibrous <1 Fibrous;  asbesti- | ‘Occurs with tremolite,
F, fibrous 3 |form; sheets; cork- |feldspar. quartz; not green
Brittle like masses like chrysotile when com-
pact
Mono. | C, fibrous 26| Fibrous; asbesti- [ Narrow fiblous veins in
Brittle form serpentine: fibers are green

in compact mass




STREAK UNCOLORED, WHITE.
Name. Composition. Color. - Luster.
ANDALUSITE Al,SiO; Dark gray Vitreous
var. Chiastolite Blackish gray
MUSCOVITE H,KAL((SiO,), Colorless Pearly
Mica) Gray Vitreous
LEPIDOLITE (LiK),AL(F,0H),Si,0, Pale pinkish Pearly
(Mica} white
i Lavender -
£ Gray
(]
g CRYOLITE Na,AlF, Pure white Tcy
oI Vitreous
1
Q
3
O | CALCITE CaCO, White Vitreous
o | var Iceland spar Gray Glassy
o Stalactites Colorless
i Marble
: Common
# | ANGLESITE PbSO Gra, Adaman-
G} 4 A
s White tine
9] Colorless Greasy
[ Dull
&
o CERUSSITE PbCO, Cream-white Adaman-
o Gray tine
3
O | BARITE BaSO, ‘White Vitreous
Colorless Pearly
Gray
Yellowish white
ANHYDRITE CaSO, White Vitreous
Bluish white Pearly
Reddish white
Gray
CELESTITE SrSO, Colorless with Vitreous
bluish tinge Glassy
White

OR LIGHT GRAY. 61
System. | Cleavage or Fracture. | G. Common Structure. Observations.
Orth. C, not prominent 3.2 | Rounded prisms;| Occurs in schists often as
Brittle square prisms knotty projections; end
: sections show black squares
or crosses

Mono. | C, basal, perfect and| 2.7 | Micaceous;  large| Highly flexible and elas-
very prominent | 3 |sheets; foliated; | tic; colorlessin thin sheets;

Tough flakes; scales cleavable in the thinnest
sheets

Mono, C, basal, perfect and| 2.9 | Fine or coarse scaly | Compact scaly masses
prominent masses; platy; mica- | containing pink tourmaline

Tough ceous; foliated -

Mono. C, basal and pina- | 3 Massive Snow-ice appearance;
coidal; basal is often with siderite; cleav-
prominent age in three directions al-

most at right angles

Hex. C, thombohedral, [ 2.7 | Crystals; rhombo-| Commonly associated
very perfect hedrons; scalenohe- [ with the metallic minerals;
and prominent drons; granular; stal- | colorless variety is Iceland

Brittle actitic; banded, etc. |spar; calcite is apt to be
stained any color
- Orth. C, not prominent 6.1 | Massive, often band-| Occurs with galena as an
F, conchoidal 6.3 | ed; crystals alteration product; crys-
Brittle tals are colorless; gray
masses often have core of
galena

Orth. C, not prominent 6.5 | Prismatic ecrystals;| Occurs similar to angle-

Very brittle massive site; gray masses some-
what porous or reticulated

Orth. C, basal and pris- | 4.3 | Crystals; crested | Often with galena; heavy
matic, promi-| 4.6 |masses; granular;|white mineral, called heavy
nent lamellar; concretions | spar

massive \

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

prominent scaly tions at right angles, mak-
Brittle ing cube forms, occurs
: with gypsum, limestone

Orth. C, basal and pris- | 3.9 | Cleavage masses;| Oftenas colorless crystals
matic;  basal crystals with native sulphur
very prominent




OR LIGHT GRAY.
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52 STREAK UNCOLORED, WHITE,
Name. Composition. Color. Luster. | H.
WITHERITE BaCO,4 White Vitreous | 3
3.5
STRONTIANITE | SrCO, White Vitreous | 3
Yellowish white | Glassy 3.5
ARAGONITE CaCo, White Vitreous | 3.5
Gray Glassy 4 -
Colorless
DOLOMITE (CaMg)CO, White Vitreous | 3.5
i Gray 4
0
K
S| =
g SIDERITE FeCO,4 Brownish gray - | Vitreous | 3.5
& Pearly 4
[0}
O
m L}
O | FLUORITE CaF, Greenish white | Vitreous | 4
b White Glassy
é _ Colorless
O | CoLEMANITE Ca,Bg0,,+ 5H,0 Colorless Vitreous | 4
& White Very 45
E Yellowish white glassy
& | ScHEELITE CaWO, Gray Adaman-| 4.5
B Yellowish tine |5
g : Greasy
g WOLLASTONITE | CaSiO, White Vitreous | 4.5
o Gray 5
CHABAZITE Ca,Al, (Si0,);(S1;05)4 White Vitreous | 4
-+ 18H,0 Colorless 5
Gray
APOPHYLLITE H,KCa,(SiO05)s-+43H,0 White Vitreous | 4.5
Colorless Glassy 5
Yellowish Pearly

on base

System. | Cleavage or Fracture. Common Structure. Observations.
Orth, C, not prominent | 4.3 | Columnar; hexag-| Sometimes with galené.;
Brittle onal-shaped ecrystals | heavy snow-white masses
with striated faces common
Orth. C, prismatic, some-| 3.7 | Columnar masses Divergent columnar
times prominent masses resembling ara-
Brittle gonite or calcite, but much
heavier
Orth. C, prismatic but not| 2.9 | Stalactitic; banded;| Distinguished from cal-
usually promi- columnar; hexagonal- | cite by lack of cleavage
nent shaped crystals and by hardness
Brittle
Hex. C, thombohedral, | 29| Rhombohedrons| Massive variety indis~
sometimes with curved faces; | tinguishable from calcite
prominent massive; granular |except somewhat harder;
Brittle crystals have curved faces
" Hex. C, rhombohedral, | 3.8 | Rhombohedrons| Darker and heavier than
very prominent with curved faces; | dolomite; often as rhombo-
Brittle saddle-shaped masses; | hedrons in cryolite
3 compact; massive
Isom. C, octahedral, very | 3 Cubes; octahedrons;| Often with magnetite,
prominent 3.2 | massive; granular pyrite, calcite; sometimes
Brittle very compact granular
Mono. |G, clinopinacoidal, | 2.4 | Crystals; massive Cleaves into thin brittle
very prominent plates
Brittle
Tetrag. | C, not prominent 5.9 | Crystals; pyramids; | Often with éassiterite;
Brittle 6.1 | massive wolframite, purple fluorite;
very heavy
Mono. C, orthopinacoidal, | 2.9 | Fibrous; columnar Parallel, or reticulated,
not prominent s fibrous masses; often in
Brittle marble; resembles tremo-
lite
Hex. not prominent | 2.1 | Crystals, almost| Usually in cavities of
rittle cubic in shape lava rock with stilbite,
heulandite, natrolite
Tetrag. |C, basal, perfectand| 2.4 | Crystals; short| Basal cleavage has very
_ prominent prisms with base; also ?early luster, prismatic
Brittle pointed pyramids aces glassy and vertically

striated
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STREAK UNCOLORED, WHITE,

Name. Composition. Color. Luster H
. CALAMINE H,Zn,SiO; Colorless Vitreous | 4.5
White 5
Gray
MAGNESITE MgCO, Snow-white Vitreous | 3.5
Gray Dull 4.5
S¥ITHSOMTE ZnCO, Bluish gray Vitreous | 5
Yellowish gray
(]
2 | ApATITE CaF
E (CaF)Cay(PO,), Colorless Vitreous | 5
o Gray Greasy
(o)
3
O | PECTOLITE HNaCa,(Si0,), White Silky 5
g Vitreous
B i
é NATROLITE H,NaAl,(SiO,), White Vitreous | 5
i Colorless Silky 5.5
E..
E DATOLITE H,Ca(BO)SiO, Colorless Vitreous | 5
g White Glassy 5.5
] : ;
8 ANALCITE Na,Al,(8i0,),.2H,0 Colorless Vitreous | 5
H ‘White Glassy 5.5
g 5
OPAL Si0,+nH,0 Gray Waxy 5.5
White . Vitreous | 6.5
SCAPOLITE Silicate of Ca, Al, Na Gra i
v
WERNERITE and Cl s GreZnish gray Sillg)?ous (55'5
White
LEUCITE KAI(S810,), Gray Vitreous | 5.5
White 6

OR LIGHT GRAY. 65
. 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 masses, in small
Brittle drusy crystallizations
Hex. C, rhombohedral in | 3.1 Crystals rare; mas-| Very compact tough -
crystals sive, impalpable white masses with soiled
F, conchoidal and surfaces; are apparently
prominent very hard
Hex. ¢, thombohedral, | 4.3 Botryoidal crusts;| Often with sphalerite or
but not usually | 4.5 | drusy crusts calamine
prominent
Brittle
Hex. C, basal, not prom- | 3.2 Crystals; massive Common white phosphate
inent rock; crystals are color-
Brittle less, green or brown usu-
ally
Mono. | C, not prominent 27| Fibrous; divergent, | Long white fibers diver-
Brittle to tough radiate, reticulated | gent to sharp points; also
compact fibrous
Orth. C, prismatic, prom- | 2.2 Acicular;  coarse;| Often with stilbite, apo-
inent in coarse columnar; fibrous phyllite, analcite, chaba-
varieties zite, in cavities of lava
Brittle rock
Mono. | C, none 3 Crystals; massive;| Small glassy crystals with
> F, uneven granular to compact slight greenish tint on lava
Brittle : rock; massive white
Isom. C, not prominent | 2.2 Crystals; icosatetra-; Often in cavities of lava
Brittle hedrons or cubes with apophyllite, natrolite,
chabazite, prehnite, dato-
lite
Amorph.| C, none 1.9 | Massive; colloidal;| Wood opal; common
F, conchoidal and|2.3 | blebby; globular opal
very prominent
Tetrag. | C, not prominent 2.5 | Square prisms with | Crystals usually have
i Brittle 2.8 | low pyramidal ends;|rough, uneven faces; often
massive in crystalline limestone
Tetrag. | C, imperfect 2.5 | Crystals; trapezo-| Always in crystals; oc-
F, conchoidal hedrons curs in volcanic_rocks with
Brittle nephelite, sodalite




OR LIGHT GRAY.
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66 STREAR UNCOLORED, WHITE,
Name. Composition. Color. Luster. H:
ENsTATITE MgSiO, Greenish gray Pearly 5.5
Vitreous
Pigll(gggs;‘IE CaMg (SiO,), Colorless Glassy 6
B Yellowish white | Vitreous | 6.5
Greenish white
TREMOLITE CaMg,(SiO,), White Silky 5
Gray Pearly 6
Vitreous
o NEPHELITE NaAlSiO Greeni
g ) reenish gra; Greas, 5.
E ErzoLirs Brownish grgy Vitreg:.ls 6 -
] -
g -AMBLYGONITE Li(ALF)PO, White Vitreous | 6
O
(1] 3
o ORTHOCLASE | KAISi,0, White Vitreous | 6
b Gray Pearly 6.5
2 Colorless
o MICR ‘ i
5 OCLINE | KAISi,0, g}Vhite Vitreous | 6
ray Pearl, ;
E Yellowish 7 e
B ALBITE NaAlSi,0, White . Glassy |6 -
gl Colorless Vitreous | 6.5
8 E Gray ¥
8 é OLIGOCLASE | NaAlSi,0,+ CaAlSi,04 Colorless Vitreous | 6
é White Glassy 6.5
L?%IEKADOR- CaAlSi, 04+ NaAlSi O, Dark gray Vitreous | 5
= Grayish white Pearly 6
ANORTHITE CaAl,Si,04 White Vitreous | 6
Gray 6.5

Common Structure.

Observations.

F, uneven
Brittle

System. | Cleavage or Fracture. | G.

Orth., C, prismatic and |3.1| Columnar,divergent| Often soft owing to alter-
pinacoidal, | 3.3 | masses; lamellar ation to serpentine; cleav-
prominent age faces quite pearly or

Brittle silky in luster

Mono. |C, prismatic, not|3.3| Crystals, almost| Often with blue calcite,

prominent square or rounded brown tourmaline
Brittle

Mono. | C, prismatic, prém— 2.9 | Columnar; fibrous;| Often as crystals in dolo-

inent 3.1 | prismatic crystals mitic limestone or marble;
Cleavage angle 124° also . as .compact _fibrous
masses :

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

Brittle hexagonal prisms bite, leucite; greasy luster
characteristic
Tric. C, basal, perfect and| 3 Compact massive Often with lepidolite,
; prominent tourmaline
Brittle
Mono. C, basal and clino- | 2.4 | Crystals; massive;| Two cleavages at right
pinacoidal,| 2.6 | cleavage pieces angles; common in granitic
prominent rocks with mica, horn-
Brittle Lediis blende, and quartz
Tric. 7| C, basal and brachy-| 2.5 | Crystals; massive Usually has fine cross-
pinacoidal, veined structure on the
prominent basal plane
Trie. C, basal and brachy-| 2.6 | Small crystals;| Fine parallel striations or
pinacoidal, not twinned cry st als;|reentrant angles on the base
S0 prominent -| platy masses due to twinning
Tric. C, basal and brachy-| 2.6 | Crystals; massive Fine parallel striations on
pinacoidal, not the basal cleavage due to
S0 prominent twinning
Tric. C,basal and brachy-| 2.7 | Massive; cleavage | Fine striations on basal
pinacoidal, pieces cleavage due to twinning;
prominent usually shows a beautiful
play of colors; blue, green,
gold, ete.
Tric. C, basal, prominent | 2.7 | Crystals; prismatic | Occurs in volcanic lavas;

not so common as the other
feldspars
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Common Structure.

08 STREAK UNCOLORED, WHITE,
Name. Composition. Color. Luster. H.
ZOISITE Ca,AL(AIOH) (Si0,), Grayish white Vitreous | 6
” ¢ Greenish gray Pearly 6.5
SPODUMENE LiAl(SiO,), Gray Vitreous | 6.5
White Pearly 7
DIASPORE AlO(OH) Lavender-gray | Pearly 6.5
Grayish white Vitreous | 7
Cream white Adaman-
‘tine
QUARTZ Si0 Colorl, i
| tvar: nl}g)ﬁ{k crystal : “?h(i)zeess X;E:I:sgl e
£} ilky
ﬁ Smaly Smoky gray
ol Common
8 ¢
HALCEDONY SiO. Gra;
) 3 y Waxy 7
var. Agate i
8 i White Vitreous
o Flint
o Hornstone
e Siliceous
é sinter
¢ | ANDALUSITE Al1,Si04 Gray Vitreo 7.5
5 (CH1asTOLITE) Reddish gray Rt
B
o | Lawsonirs H,CaALSi,05 Bluish white | Vitreous | 7.5
2 Gray 8
8
3 ZIRCON ZrSio, Brownish gray | Vitreous | 7.5
8 Lavender-gray | Pearly 8
Colorless
TOPAZ AL(F,0H),SiO, White Vitreous | 8
Colorless Glassy
CORUNDUM AlLO, Gray Vitreous | 9
Bluish gray '
Greenish gray
DiaMonD C Colorless Adaman- | 10
Gray tine

Yellowish

System. | Cleavage or Fracture. Observations.
Orth, C, brachypinacoid- | 8.3 | Columnar; fibrous;| Columns deeply striated
al prominent prismatic vertically, and broken
Brittle transversely
Mono. C, prismatic often | 3.2 | Large crystals and| Often parts in broad
prominent broad cleavage plates | lamellar masses
Brittle lamellar :
Orth. C, brachypinacoid | 3.3 | Bladed; foliated Often as veins in chlorite
al ; prominent | 3.5 with margarite, corundum;
Brittle very pearly to adamantine
luster
Hex. C, none 2.6 | Hexagonal prisms| Commonest mineral; oc-
F, conchoidal and and pyramids; mas-|curs in most crystalline
prominent sive; granular; sand; | rocks as a constituent; con-
Brittle pebbles choidal fracture is charac-
teristic
Hex. C, none 2.6 | Geodal; botryoidal;| Not glassy like quartz;
F conchoidal .and mammillary; banded; | cryptocrystalline in struc-
prominent concretionary; mas-|ture; banded varieties
Brittle to tough sive classed as agates; geodes
often have quartz centers
Orth. C, not prominent { 8.2 | Almost square | FEnd sections of chiasto-
F, uneven prisms with broken | lite show black crosses or
Brittle | ends squares due to inclusions
Orth. C, brachypinacoid- | 8.1 | Crystals; lenticular| Often with margarite,
al; prominent plates actinolite, chlorite; resem-
Brittle bles corundum
Tetrag. |C, none 4.7 | Crystals; prisms| Occurs in granites and
Brittle and pyramids syenites; loose crystals in
gold sands
Orth. C, basal, perfectand | 3.4 | Crystals; white| Massive white distin-
prominent 3.6 | massive guished from white quartz
Brittle by presence of cleavage
faces
Hex. C, rhombohedral, [ 8.9 | Massive; barrel| Often with chlorite, mar-
prominent 4.1 | shaped crystals garite, magnetite ; massive ;
Tough has wusually fine paralle
parting striations
Isom. C, octahedral, not | 3.5 | Smallrounded octa-| Occurs in dark bluish-
prominent hedral-shaped crys- |green igneous rock
Br ttle tals ;
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