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Abstract: New charts for microscopic identification of transparent minerals are designed, which
may be unique in requiring only a rough estimate of the optic property as the basic data.

The charts consist of four diagrams, in each of them minerals are arranged according to
their refractive index and birefringence data. In Chart A, isotropic minerals (mainly of the
cubic system) and uniaxial minerals (mainly of the tetragonal and the hexagonal systems) are
presented. ‘“‘Practically uniaxial’> minerals of the monoclinic system are also included in this
diagram. Chart B covers minerals of the rhombic system and the biaxial minerals with prac-
tically straight extinction property. Chart C includes minerals having small optic angle and
oblique extinction property. Finally, in Chart D, minerals with large optic angle and oblique
extinction property are presented. About 300 minerals, including all common rock-forming min-
erals and the minerals from a variety of ore deposits, appear in the charts. As subsidiary cri-
teria, minerals of only limited modes of occurrence are indicated by the signs, a, b, ¢, and d,
which denote respectively, a, alkaline rock; b, pegmatite; ¢, carbonate contact; and d, high P/T
type metamorphic rock. For the practical use of the charts, refractive indices estimated from the
comparison with mounting media or adjoing known minerals are found to be good enough in
many instances.

The charts are supplemented with three tables: Table I, colored minerals; Table 2,
minerals that may exhibit distinct color zoning; and Table 3, minerals that may have anoma-

lous interference color. Initial screening with these tables is very helpful for an effective use of
the charts.

Application of the present determinative procedure to a given case normally brings us
a group of mineral names which should include the one in question. Final sorting out of a min-
eral species from them may then be made based on the mode of occurrence, paragenesis and any
additional optical or crystallographic properties of the mineral without much difficulty.
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Fig. 1
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart A Isotropic minerals and minerals showing straight extinction, 2V=0°
a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart A Isotropic minerals and minerals showing straight extinction, 2V=0°
a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart B Minerals showing straight extinction, 2V 0°
a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart B Minerals showing straight extinction, 2V x0°
a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart C Minerals showing oblique extinction, 2V <40°
a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock
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a, alkaline rock; b, pegmatite;
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart C Minerals showing oblique extinction, 2V <40°
¢, carbonate-contact; d, high P/T metamorphic rock
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart D Minerals showing oblique extinction, 2V >40°
a, alkaline rock; b, pegmatite; ¢, carbonate-contact; d, high P/T metamorphic rock
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MICROSCOPIC IDENTIFICATION CHARTS FOR TRANSPARENT MINERALS
Chart D Minerals showing obligue extinction, 2V >40°
a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock
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a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock.
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Table 1. Colored minerals (1)
Isotropic (very Straight ext., Straight ext., Oblique ext., Oblique ext.,
weak birefring.) 2V=0° 2Vx0° 2V<L40° 2V >40°
Chart A Chart A Chart B Chart C Chart D
Almandine ~+Eudialite/a —Andalusite —Bustamite —Bustamite
- Andradite —Hematite + Crysoberyl/b + Monazite +Piemontite
g Chromite +Xenotime/b + Cr-chlorite + Pigeonite +Rhodonite
:g Pyrochlore —Hypersthene 4+ Ti-clinohumite
A Spessartine —Lepidorite
+Mullite
Aeschynite/b —Biotite —Biotite —Baddeleyite/b —Aegirine/a
Almandine - Cassiterite -+ Brookite “4-Monazite + Allanite
Chromite -+ Eudialite/a — Clintonite +Sphene —Baddeleyite/b
" Melanite —Geikielite + Columbite/b —Barkevikite/a
2 Picotite —Hematite + Eudialite/a —Basaltic hornb.
£ Pyrochlore +Rutile —Ilvaite ~+ Cummingtonite
—Stilpnomelane —Lepidolite +Hornblende
— Ludwigite —XKaersutite/a
-Pseudobrookite
Periclase/c —Apatite -Astrophyllite/a -+Sphene —Aegirine/a
Picotite —Anatase 4+ Catapleite/a, b + Allanite
Sphalerite —Biotite —Clintonite + Augite
g + Cassiterite - Crysotile -+ Babingtonite
E —Phlogopite —Ilvaite —Barkevikite/a
4 +Rutile -+ Staurolite +Clinohumite
% —Stilpnomelane —Vermiculite + Cummingtonite
?{ —Tourmaline —Zinnwaldite --Hornblende
—Vesuvianite —Kaersutite/a
+Xenotime/b -++Ti-augite
+Zircon + Ti-clinohumite
Picotite —Biotite — Arfvedsonite/a — Arfvedsonite/a —Aegirine/a
-+ Melilite/a, ¢ + Astrophyllite/a —Bustamite +Aeg-augite/a
% —Phlogopite -+Brookite +Lamprophyllite/a 4 Allanite
= ~—Tourmaline — Clintonite — Arfvedsonite/a
= +Xenotime/b —TFe-olivine +Babingtonite
§ —Glauconite —Bustamite
g —Hypersthene <+ Chondrodite

RS -+ Staurolite —Kaersutite/a

%0 —Lavenite/a

-

o ~+Piemontite
-+Rhodonite
~+Ti-augite

+, — optic character (4 positive; — negative).
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Table 1.

Colored minerals (2)

Isotropic (very

Straight ext.,

Straight ext.,

Oblique ext.,

Oblique ext.,

weak birefring.) 2V=0° 2Vx0° 2V<40° 2V >40°
Chart A Chart A Chart B Chart C Chart D
Andradite —Anatase —Andalusite —Baddeleyite/b — Axinite
Perovskite —Beryl/b + Astrophyllite/a + Chloritoid —Baddeleyite/b
Picotite + Cassiterite +Brookite +Lamprophyllite/a + Chloritoid
Pyrochlore —Corundum +Catapleite/a, b +Monazite -+ Chondrodite
Sphalerite -++Eudialite/a + Chrysoberyl/b + Pigeonite + Clinohumite
s Spessartine + Melilite/a, ¢ —Dumortierite -+Rinkite/a ~+Cummingtonite
= —Meliphanite/b +Humite +Epidote
5 — Protolithionite/b — Montmorillonite +Hornblende
“+Rutile +Staurolite —Lavenite/a
—Stilpnomelane +Mosandrite/b
—Tourmaline -+Piemontite
+Xenotime/b -+Rinkite/a
+Rosenbuschite/a
— Anatase —Andalusite - Chloritoid —Actinolite
+ Cassiterite — Arfvedsonite/a + Monazite —Aegirine/a
s -+ Chlorite -+ Chlorite -4 Chondrodite
= +Rutile —Clintonite +Epidote
E‘ —Vesuvianite - Chrysotile +Hedenbergite/c
g —Glauconite +Hornblende
g) —Hypersthene —Lavenite/a
—Fe-olivine +Omphacite/d
— Montmorillonite +Riebeckite
—Vermiculite -+ Ti-augite
Andradite —Beryl + Brookite + Chloritoid — Actinolite
Chlorospinel —Biotite 4 Chlorite + Pigeonite —Aegirine/a
=+ Chlorite + Chrysoberyl/b +Pumpellyite —+Augite
—Corundum — Clintonite -+ Chloritoid
g +Pennine —Glauconite + Cummingtonite
g, —Vermiculite —Montmorillonite + Epidote
2 —Vesuvianite =+ Pennine +Hedenbergite/c
? —Vermiculite +Hornblende
-++Omphacite/d
+Pumpellyite
+Riebeckite
—Sapphirine
Ceylonite — Biotite — Andalusite —Arfvedsonitefa  —Actinolite
Hercynite 4 Chlorite —Antigorite + Chloritoid —Aegirine/a
Manganosite —Stilpnomelane + Chlorite +Pumpellyite — Arfvedsonite/a
§ Nosean/a —Tourmaline + Chrysoberyl/b +Augite
o Pleonaste —Vesuvianite — Clintonite +Babingtonite
Uvarovite +Xenotime/b —Glauconite —Baddeleyite/b
-+Zircon —Hypersthene + Chloritoid
+Ludwigite -+ Chondrodite
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Table 1. Colored minerals (3)

Isotropic (very Straight ext.,
2V=0°

Chart A

Straight ext.,
2Vx0°
Chart B

weak birefring.)
Chart A

Oblique ext.,
2V <£40°
Chart C

Oblique ext.,
2V >40°
Chart D

green

+ Cummingtonite
+Hedenbergite/c
+Hornblende
+Omphacite/d

-+ Pargasite
+Pumpellyite
—Sapphirine

blue green

-++Amesite
—Anatase

Nosean/a ~+Amesite
—Glauconite
—Beryl +Pennine

+Pennine

—Arfvedsonite/a
-+ Chloritoid
-+ pumpellyite

—Actinolite
+Aeg-augite/a
— Arfvedsonite/a
-+Babingtonite
—Barroisite/d

+ Chloritoid
+Hornblende
~+Pargasite

-+ Pumpellyite

blue

Hauyne/a —Anatase — Arfvedsonite/a
+Catapleite/a, b

—Dumortierite

Spinel —Corundum

—Fe-tourmaline

— Arfvedsonite/a
-+ Chloritoid
—Glaucophane

— Arfvedsonitefa
~-Axinite
~+Babingtonite
—Barroisite/d
-+Chloritoid
—Glaucophane
—XKyanite/d
—Lazulite
+Riebeckite
—Sapphirine

violet

Fluorite —Corundum — Arfvedsonite/a
+Brookite
—Cordierite

-+ Cr-chlorite

—Dumortierite

—Fe-tourmaline
—Geikielite

Hauyne/a
Perovskite

—Lepidolite

— Arfvedsonite/a
—Glaucophane

—Aegirine/a

— Arfvedsonite/a
—Axinite

-+ Babingtonite
—Glaucophane
—Kyanite/d
-+Piemontite
~+Ti-augite
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Table 2 Minerals with distinct color zoning.

Isotropic (very Straight ext., Straight ext., Oblique ext., Oblique ext.,
weak birefring.) 2V=0° 2Vx0° 2V<40° 2V >40°
Chart A Chart A Chart B Chart C Chart D
pink, red —Andalusite + Piemontite
Melanite -} Cassiterite —Basaltic hornb. -4 Allanite
brown —Tourmaline -+ Brookite —Basaltic hornb.
+Hornblende
-+ Cassiterite —Arfvedsonite/a —Arfvedsonite/a 4 Allanite
yellow .
—Arfvedsonite/a
—Anatase — Arfvedsonite/a —Arfvedsonite/fa  —Aegirine/a
4 Aeg-augite/a
green +Hornblende
+Riebeckite
Hauyne/a —Anatase —Arfvedsonite/a —Arfvedsonite/a  —Aegirine/a
bl —Corundum —Glaucophane —Glaucophane — Arfvedsonite/a
e —Glaucophane
<+ Riebeckite
— Arfvedsonite/a —Arfvedsonitefa  —Arfvedsonite/a
X —Glaucophane —Glaucophane
violet . .
-+-Piemontite
~+Ti-augite
+, — optic character (4 positive; — negative).

a, alkaline rock; b, pegmatite; c, carbonate-contact; d, high P/T metamorphic rock.

Table 3 Minerals with anomalous interference color.

Isotropic (very

Straight ext.,

Straight ext.,

Oblique ext.,

Oblique ext.,

weak birefring.) 2V=0° 2Vx0° 2V <40° 2V >40°

Chart A Chart A Chart B Chart C Chart D
—+Apophyllite —Glaucophane —Borax -+ Chloritoid
-+ Brucite + Melilite/a, ¢ - Chloritoid —Clinozoisite
+Melilite/a, ¢ +Pennine —Glaucophane —Glaucophane
—Vesuvianite -+Zoisite +Pennine + Ti-augite
+Zoisite

+, — optic character (+ positive; — negative). a, alkaline rock; b, pegmatite; c, carbonate-

contact; d, high P/T metamorphic rock.
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