[Mineral Name ©2006 Dave Hirsch, WWU

° . !
Act I n O I I te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10
G Density -1

LIGHT NORMAL DENSE VERY DENSE ~ Y s ou

Luster

Typical Color

Habit(s)

C AL—>»
|
\ N

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

(010) Section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name

Andalusite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

CAL—m—m—7—>»

I

P H Y S

H -
tn Cp sn gl (]7/ Sp

1 2 3 4 5 6 7

8 9 10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

(010) Section

Dispersion

Alteration / Decomposition b
Other useful features
~ (001) Section
of chiastolite
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
—_ Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
s .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

n at i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H - .
fn cp sn gl qz sp

1 2 3 4 5 6 7 3 9 10
G Densi
LinHT NORMAL DENSE VERY DENSE

Luster \

Typical Color

Habit(s) Bt el

!
\\

I

Occurrence
Igneous N e
Metamorphic
Low-T hydrothermal )
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

A ra g O n ite use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

b
Z i 18°

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

(100) Section

P H Y S

001

Other useful features

/
110
Cyclic twin

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Arsenopyrite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

C AL—>»

I

P H Y S

H -
tn ('P sn gl (]7/ Sp

1 2 3 4 5 6 7

8 9 10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

101

210

012

001

Alteration / Decomposition

101

Other useful features

O

Dispersion

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
9]
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

n u g i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

(010) Section

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

n Z u r i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence 1
Igneous
Metamorphic
Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

e '
(010) Section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V

Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Barite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

Dispersion

O Classification
H fn cp sn gl qz  sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE
Luster
Typical Color
—
< Habit(s)
O
Occurrence
“ | Igneous I
>~ | Metamorphic
Low-T hydrothermal
T High-T hydrothermal
a, | Sedimentary o1 X
Alteration / Decomposition '\ 001 |
a f—T—~Ti—1=>=__T\I|
7o = b=Y == r 36 - 40
| — ~—T1—/
Other useful features ./' 1
~ |
(010) Section
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
—_ Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
o Distinguishing Features (thin section)
Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
© [Optic Sign Dist. from by
5
O 2V
8 Dist. from by
Z
O
Q




[Mineral Name

Beryl

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

CAL—m—m—7—>»

I

P H Y S

H

1 2 3 4 5 6 7

fn cp sn gl qz sp

8 9 10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Dispersion

Other useful features !
e '
I
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
9]
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

B i t i t e use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

/
\I> (010) section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Bornite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

CAL—m—m—7—>»

I

P H Y S

H =
fn cp sn gl qz sp
1 2 3 4 5 6 7

8 9 10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

100

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from

Relief POS
V.Low Low Medium High V.High NEG

=)

Color / Pleochroism

Dist. from

Dist. from

Dist. from

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle

Dist. from

(Twinning

Elongation

Dist. from

Optic Sign

Dist. from

2V

Dist. from

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

C a I C i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

Le 1€
H fn cp sn gl qz sp .
1 2 3 4 5 6 7 8 9 10 '
G Density ;
LIGHT NORMAL DENSE VERY DENSE
Luster / ‘
Typical Color ‘
= NS
< Habit(s) Y
I
&) i
_ ' Cleavage rhomb
Occurrence : :
“ |Igneous
>~ | Metamorphic
Low-T hydrothermal
T High-T hydrothermal
o Sedimentary {012} {001}
Alteration / Decomposition
Other useful features
e
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
O [Optic Sign Dist. from by
5
O 2V
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

Chalcopyrite

Formula / Key Elements Crystal System
O Classification
H -
Tn Cp sn gl (]7/ Sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE
Luster
Typical Color
—
< Habit(s)
O

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

<

P H Y S

Other useful features

O

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

L]
‘ h I O r I te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

c—f~<

Typical Color

Habit(s)

C AL—>»
I

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

e
(010) section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

C h r i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

‘ i n n a b a r use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

1 2 . C3p 4 S? g 6 q; £ 3 9 10 001
G Densit
LIGHT ~ NORMAL  DENSE  VERY DENSE 103

Luster

102

Typical Color

Habit(s)

CAL—m—m—7—>»

100

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

( O r u n d u m use freely if not for profit

Formula / Key Elements Crystal System

O Classification C
I

H fn sn gl zZ s . 001

1 2 L‘SP 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster 1 O 1

Typical Color

Habit(s)

CAL—  »
3

I

100

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features |

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Cordierite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

C AL—>»

I

P H Y S

H -
tn Cp sn gl (]7/ Sp

1 2 3 4 5 6 7

8 9 10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

Dispersion

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

. . !
‘ h I O r I to I d use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

C AL—>»
I

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

Q :
(010) Section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

L] L] -
D I O p S I d e use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

(010) Section

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

D I i te use freely if not for profit

Formula / Key Elements Crystal System
Classification
C
1
H fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE
Luster
Typical Color
—
< Habit(s)
Q
= I
Occurrence
“ |Igneous
>~ | Metamorphic
. Low-T hydrothermal {021}
High-T hydrothermal
a, | Sedimentary
Alteration / Decomposition
Other useful features
e
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
—_ Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
w2
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
O [Optic Sign Dist. from by
5
Q 2V
s .
8 Dist. from by
% Dispersion
@)




[Mineral Name ©2006 Dave Hirsch, WWU

E n S t a t i t e use freely if not for profit

Formula / Key Elements Crystal System

O Classification
clz
I
I - .
fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10 ‘

G Density 201
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

\
210

Habit(s)

oy

C AL—>»
]
I
]
T =0T
]
'b‘

~_

!
|
- W IINYy
Occurrence ' \P |
“ |Igneous I i
> | Metamorphic 8 |
Low-T hydrothermal a I
T | High-T hydrothermal 7T .yl
a, | Sedimentary I
Alteration / Decomposition I
I

Other useful features 1

Q (010) Section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [OpticSign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name

Epidote

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

Classification

O

H =
tn cp sn
1 2 3 4 5

gl

8 9 10

G Density
LIGHT NORMAL

DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

P H Y S

Alteration / Decomposition

Other useful features

O

(010) Section

Dispersion

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

F I u r i t e use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster
Typical Color \
Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

CAL—m—m—7—>»

I

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

‘ a I e n a use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

100

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence
Igneous
Metamorphic
Low-T hydrothermal 111
High-T hydrothermal
Sedimentary

Alteration / Decomposition 100

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

Glaucophane

Formula / Key Elements Crystal System

Classification
Z

H

[ |

fn cp sn gl qz sp

1 2 3 4 5 6 7 3 9 10 e 011
G Density -
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

C AL—>»
\|
o

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

e '
(010) Section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

G ra p h ite use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE 001

Luster

Typical Color 1 OO

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

G ro S S u I a r use freely if not for profit

Formula / Key Elements Crystal System
O Classification
H fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE
Luster
Typical Color
—
< Habit(s)
O
—_
Occurrence 112
“ | Igneous ‘
>~ | Metamorphic
Low-T hydrothermal
T | High-T hydrothermal
a, | Sedimentary
Alteration / Decomposition
Other useful features \
O V4
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
—_ Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
9]
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
O [Optic Sign Dist. from by
5
Q |2V
s .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

G a r n et use freely if not for profit

Formula / Key Elements Crystal System
O Classification
H fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE
Luster
Typical Color
—
< Habit(s)
O
—_
Occurrence 112
“ | Igneous ‘
>~ | Metamorphic
Low-T hydrothermal
T | High-T hydrothermal
a, | Sedimentary
Alteration / Decomposition
Other useful features \
O V4
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
—_ Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
9]
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
O [Optic Sign Dist. from by
5
Q |2V
s .
8 Dist. from by
% Dispersion
Q




[Mineral Name

Gypsum

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

C AL—>»

I

P H Y S

H -
tn ('P sn gl (]7/ Sp

1 2 3 4 5 6 7

8 9 10 . /.
V4

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

AN

/

Twin on {100}

Dispersion

Cloavage (010) Section
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
9]
< Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Elongation Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
92} .
o) Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

L]
H a | I te use freely if not for profit

Formula / Key Elements Crystal System

H =
fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

O Classification
—_—

Typical Color P

Habit(s)

C AL—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [OpticSign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

H O rn b I e n d e use freely if not for profit

Formula / Key Elements Crystal System

Classification c
z !

!

I

H

fn cp sn gl qz sp -1
1 2 3 4 5 6 7 8 9 10

G Density

LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

C AL—>»

I

R0

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

( .
(010) Section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

I I e at i te use freely if not for profit

Formula / Key Elements Crystal System
Classification C
|
T - |
fn  cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10 I
G Density .
LIGHT ~ NORMAL  DENSE  VERY DENSE R e e S
Luster
Typical Col 101 /
ypical Color
—
« Habit(s) |
© !
— !
Occurrence
“ |Igneous
>~ | Metamorphic
Low-T hydrothermal
T High-T hydrothermal
a, | Sedimentary
Alteration / Decomposition
Other useful features
e
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
O [Optic Sign Dist. from by
5
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

I I e n ite use freely if not for profit

Formula / Key Elements Crystal System
O Classification C.
I
I
H fn cp sn gl qz sp |
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE 011
Luster
Typical Color
—
< Habit(s) -
O |

I

Occurrence I

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [OpticSign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

Ka I i n ite use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Kyanite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

CAL—m—m—7—>»

I

P H Y S

H

1 2 3 4 5 6 7

fn cp sn gl qz sp

8 9 10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

Dispersion

|
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

M a I a C h i te use freely if not for profit

Formula / Key Elements Crystal System
O Classification c
|
® 2 X
H fn cp sn gl qz sp DF/
1 2 3 1 T 7 8 9 10 F/’_T
G Density B
LIGHT NORMAL DENSE VERY DENSE i /
Luster 7 \ S
Typical Color \\ K - C . X
— a_. . [pEUEESY '7/
< Habit(s) o 7 \\ |
— I
Occurrence b 23 | -#N .
“ |lgneous ) = ’
>~ | Metamorphic a2 |i - | 2
Low-T hydrothermal / \>L . . I
T | High-T hydrothermal i B \,II o | 4._.2
o Sedimentary (010) Section = ge Y
Alteration / Decomposition ks § >
a.’o/ ol
/ —
=
Other useful features >
é !
!
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |
o | V:.Low Low Medium High V.High NEG .
— |Color / Pleochroism Dist. from by
(=W
© Dist. from by
Q
w2
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
O [Optic Sign Dist. from by
5
Q |2V
8 Dist. from by
% Dispersion
@)




[Mineral Name ©2006 Dave Hirsch, WWU

M a g n et i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

Microcline (K-feldspar)

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

M O I y b d e n ite use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

1 2 . L‘SP 4 S? g 6 q; £ 3 9 10 00 1
G Density
LIGHT NORMAL DENSE VERY DENSE W

Luster ] 05

Typical Color 7

Habit(s)

C AL—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

L]
M u S C OV I te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

C AL—>»
1
'

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

g :
\|> (010) section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

N e p h e | i n e use freely if not for profit

Formula / Key Elements Crystal System

Classification }
- C
1
|

H

fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10 I

G Density X
LIGHT ~ NORMAL  DENSE  VERY DENSE oor ! )

Luster TO1 /

Typical Color

Habit(s)

C AL—>»

100

110

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal \
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name

Olivine

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

Classification

O

H =
tn cp sn
1 2 3 4 5

gl

6

9

10

G Density
LIGHT NORMAL

DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

P H Y S

Alteration / Decomposition

46 - 98° =

Other useful features

O

ai VA
(001) Section

Cleavage

Relief

POS
V.Low Low Medium High V.High NEG

=)

Color / Pleochroism

Birefringence/Max. Interference Colors

Extinction / Ext. Angle

(Twinning

Elongation

Optic Sign

2V

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4

SN

Distinguishing Features (hand specimen)

Dist. from by

Dist. from by

Dist. from by

Dist. from by

Distinguishing Features (thin section)

Dist. from by

Dist. from by

Dist. from by

Dist. from by




[Mineral Name ©2006 Dave Hirsch, WWU

O p a I use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

Orthoclase (K-feldspar)

Formula / Key Elements Crystal System
O Classification
H -
Tn Cp sn gl (]7/ Sp
1 2 3 4 5 6 7 8 9 10
G Density

LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color ] T

Habit(s)

C AL—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

. ﬁ
|
(010) Section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

O r p i e n t use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

P I a g i C | a S e use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

Albite Andesine

I

Occurrence

Igneous (
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

7 7

P H Y S

Other useful features

O

Cleavage

X
Labradorite Anorthite

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

P y r r h Ot i t e use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

1 2 . L‘SP 4 S? g 6 q; £ 3 9 10 ()01
G Density
LIGHT NORMAL DENSE VERY DENSE 102

Luster ] 0 1

Typical Color 100

Habit(s) J

C AL—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Pyrite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O

CAL—m—m—7—>»

I

P H Y S

Classification

H

fn cp sn
1 2 3 4 5

o
O

1

6

9

10

G Density
LIGHT NORMAL

DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

Cleavage

Relief

POS
V.Low Low Medium High V.High NEG

=)

Color / Pleochroism

Birefringence/Max. Interference Colors

Extinction / Ext. Angle

(Twinning

Elongation

Optic Sign

2V

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4

< 73

Iron cross twin

Distinguishing Features (hand specimen)

Dist. from by
Dist. from by
Dist. from by
Dist. from by
Distinguishing Features (thin section)

Dist. from by
Dist. from by
Dist. from by
Dist. from by




[Mineral Name ©2006 Dave Hirsch, WWU

Q u a rtz use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10

G Density 101
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color 100

Habit(s)

C AL—>»

I

Occurrence
Igneous
Metamorphic O
Low-T hydrothermal B-Quartz
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

/
\|> a-Quartz

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

R e a | g a r use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

L]
R u t I | e use freely if not for profit

Formula / Key Elements Crystal System

O Classification
cl

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density 101
LIGHT NORMAL DENSE VERY DENSE 111 7

Luster

Typical Color

Habit(s)

C AL—>»

100

I

110

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal g
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Sanidine (K-feldspar)

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O

CAL—m—m—7—>»

I

P H Y S

High-T hydrothermal
Sedimentary

Classification
H fn cp sn gl qz sp
1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster
Typical Color
Habit(s)
Occurrence

Igneous

Metamorphic

Low-T hydrothermal

Alteration / Decomposition

Other useful features

O

Highsanidine

\O [

¢

V4

TN - Sanidine
ey (010) section

N_i@-

Low sanidine

Dispersion

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name

Serpentine

©2006 Dave Hirsch, WWU
use freely if not for profit

Dispersion

Formula / Key Elements Crystal System
O Classification
H fn cp sn gl qz sp
1 2 3 4 5 6 7 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE
Luster
Typical Col CIX
e ypical Color 7 1
< Habit(s) 001
: - 7.y
{7 "
Occurrence Z/ ' l
“ |Igneous a : »
>~ | Metamorphic
Low-T hydrothermal
T | High-T hydrothermal clX
a, | Sedimentary \ I
Alteration / Decomposition S :
Z R S —_— - Y\l/b_
3 o ) -
o
Other useful features 20 - 50° V i
- .
(010) section
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
—_ Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
o Distinguishing Features (thin section)
Extinction / Ext. Angle Dist. from by
(Twinning
ongrron Dist. from by
O [Optic Sign Dist. from by
5
Q |2V
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

L] L] -
S I d e r I te use freely if not for profit

Formula / Key Elements Crystal System

Classification
C

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal |
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

. . . [
S I I I I l I l a n Ite use freely if not for profit

Formula / Key Elements Crystal System

O Classification c 7z
I

H

fn cp sn gl qz sp P
1 2 3 4 5 6 7 8 9 10

G Density

LIGHT NORMAL DENSE VERY DENSE

Luster

C AL—>»
010
)
\

Typical Color b
— 110 J4._.0
TTabic(s) ¢z f a /_,-4 Y
I -
i X
— I
Occurrence |
“ |lgneous I J
>~ | Metamorphic i -
Low-T hydrothermal a : ! &
2 High-T hydrothermal e b=Y----.- I
a, | Sedimentary i
Alteration / Decomposition :
I
I
Other useful features !
1
<|> 20 - 30°
(010) Section
Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG .
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
95
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Flomgation Dist. from by
O [Optic Sign Dist. from by
5
O 2V
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

L] L] -
St I | b I te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

S u | fu r use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»
]

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

g i
(010) Section

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name ©2006 Dave Hirsch, WWU

S | a | i te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

S p h a I e r i t e use freely if not for profit

Formula / Key Elements Crystal System

O Classification
~

H : 111
tn cp sn gl qz Sp

1 2 3 4 5 6 7 8 9 10 111
G Density

LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

C AL—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

O

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q




[Mineral Name

Staurolite

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements Crystal System
O Classification c:Z
I
i
\ — 001
H fn cp sn gl qz sp 101 I
1 2 3 4 5 6 7 8 9 10 r
G Density
LIGHT NORMAL DENSE VERY DENSE i
Luster 110 ! =
Typical Col o I'?"b‘
ypical Color A
= . b | X
. |
< Habit(s) ); |
o |
— \ Jj
n Olccurrencc !
gneous gt
>~ | Metamorphic 80-90
Low-T hydrothermal i
T | High-T hydrothermal
a, | Sedimentary —

Alteration / Decomposition

Other useful features

O

{231} Twin

— I

{031} Twin

Dispersion

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
9]
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O Classification

L
=

P ® W SYISCI AC IA

OMRMBOGCODPAE

CONOSCOPIC

H -
tn Cp sn gl (]7/ Sp

1 2 3 4 5 6 7

9

10

G Density
LIGHT NORMAL DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

Cleavage

ing Features (hand specimen)

Relief POS
V.Low Low Medium High V.High NEG

=)

Color / Pleochroism

Birefringence/Max. Interference Colors

Extinction / Ext. Angle

(Twinning

Elongation

Optic Sign

2V

Dispersion

Shiish from by
Distinguishing Features (hand specimen)
Dist. from by
Dist. from by
Dist. from by
Dist. from by
DTSUTTZUISIT TTOTTT Dy
Distinguishing Features (thin section)
Dist. from by
Dist. from by
Dist. from by
Dist. from by




[Mineral Name ©2006 Dave Hirsch, WWU

L] L] -
I I ta n I te use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

® |
(010) Section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

I a I C use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster -

SHES

Typical Color

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

CI) .
(010) section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Tourmaline

©2006 Dave Hirsch, WWU
use freely if not for profit

Formula / Key Elements

Crystal System

O

CAL—m—m—7—>»

I

P H Y S

Classification

H

1

fn cp sn
2 3 4 5

gl

6 7

8 9 10

G

Density

LIGHT NORMAL

DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Low-T

Occurrence
Igneous
Metamorphic

hydrothermal

High-T hydrothermal
Sedimentary

Alteration / Decomposition

Other useful features

O

7

2100 N
(001) Section

001

021

Dispersion

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
O
wn
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
O 2V
v .
8 Dist. from by
Z
O
Q




[Mineral Name ©2006 Dave Hirsch, WWU

I O p a Z use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color -

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

j &
\|> 4468
(010) Section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name

Tremolite

©2006 Dave Hirsch, WWU

use freely if not for profit

Formula / Key Elements

Crystal System

O

CAL—m—m—7—>»

I

P H Y S

O

Classification

H =
tn cp sn
1 2 3 4 5

gl

qz sp
6 7

8

9

10

G Density
LIGHT NORMAL

DENSE

VERY DENSE

Luster

Typical Color

Habit(s)

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

—————

-~

b

Other useful features

|
I
I
;
P
a_.=" /;
i
i
i
i
i
1
I

(010) Section

CONOSCOPICK-‘iO RTHOSCOPIC
4

Dispersion

011

110

0107

Cleavage
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by
Dist. from by
Dist. from by
Birefringence/Max. Interference Colors
Distinguishing Features (thin section)
Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Optic Sign Dist. from by
2V
Dist. from by




[Mineral Name ©2006 Dave Hirsch, WWU

WO I | a Sto n ite use freely if not for profit

Formula / Key Elements Crystal System

O Classification

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10
G Density
LIGHT NORMAL DENSE VERY DENSE

Luster

Typical Color

Habit(s)

C AL—>»

I

Occurrence

Igneous
Metamorphic

Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

- :
~(010) Section

Cleavage

Distinguishing Features (hand specimen)

Dist. from by

Relief POS
V.Low Low Medium High V.High NEG
Color / Pleochroism Dist. from by

=)

Dist. from by

Dist. from by

Birefringence/Max. Interference Colors

Distinguishing Features (thin section)

Extinction / Ext. Angle Dist. from by

(Twinning

Dist. from by

Elongation

Optic Sign Dist. from by

2V
Dist. from by

Dispersion

CONOSCOPICK-‘iO RTHOSCOPIC
4




[Mineral Name ©2006 Dave Hirsch, WWU

Z i rc O n use freely if not for profit

Formula / Key Elements Crystal System

Classification
O ¢

H

fn cp sn gl qz sp

1 2 3 4 5 6 7 8 9 10 101

G Density
Li‘GHT NORMAL DENSE VERY DENSE

Luster

Typical Color

301

Habit(s)

CAL—m—m—7—>»

I

Occurrence

Igneous 100

Metamorphic
Low-T hydrothermal
High-T hydrothermal
Sedimentary

Alteration / Decomposition

P H Y S

Other useful features

(0 i

Cleavage
Y
A
Distinguishing Features (hand specimen)
Dist. from by
Relief POS |»
o | V:.Low Low Medium High V.High NEG
— |Color / Pleochroism Dist. from by
=W
© Dist. from by
Q
9]
o Dist. from by
L [Birefringence/Max. Interference Colors
I
o~
Distinguishing Features (thin section)
o Extinction / Ext. Angle Dist. from by
(Twinning
Tomemo Dist. from by
Q [Optic Sign Dist. from by
S
Q |2V
N .
8 Dist. from by
% Dispersion
Q
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