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Mineral Crystal Optic sign 7 ’ S R ki
Shape . Birefringence Cleavage Extinction X Hardness emarks
Name By P System and 2V Indices g & gravity
Light to Euhedral to sub- a = 1.614 : ;
! b P Negative Inclined Pleochroic, usually some shade of green,
Actinolite medium green, | Vitreous hedral elongated Monoclinic zflgj 80° B = 1.630 Strong Perfect (110) 15° -20° 3.0-3.3 2.0 prismatic; common in 1.2 mag. fraction
bluish green prisms Yy = 1.641
Colourless, Adamantine, Occasionally Uniaxisi i e Euhedral grains, Blu?sh grains, usually euh.edral. anhedral
Anatase white, bluish vitreous, euhedral, generally Tetragonal e L 2'493 Strong perfect (001) = 3.9 5.5-6.0 grains often aggregat?d with quartz; common
grey, blue sub-metallic| anhedral, irregular & £ and (111) in 1.2 non-mag. fraction
o = 1,634 Frequently black or grey due to presence of
Andalusite Coluusion to Vitreous Sul.ahedrfﬂ, Orthorhombic Negatw;a B = 1,639 Weak Perfect (110) Straight 3.2 T.6 carbonaceous inclusions; found in 1.2 non-
grey black prismatic 2V = 86 . mag. fraction
: vy = 1.643
Colourleaitt Anhedral, Generally Inclusions of black (carbonaceous ?) material sometimes
white ol ; P R
. 4 Vitreous rarely euhedral, Uniaxial w = 1,649 weak, but . present, as are bubbles of fluid or gas; found mainly in
i i Perfect (0001 Straight 3.23 5.0 " g 2
Apatite OCC.aSIOHa“Y 1o dull irregular to Hexagonal negative ¢ = 1.644 |occasionally erfecti( ) 18 1.2 mag. fraction; occasionally fluoresces light orange
bluish and black prismatic moderate under short wave ultraviolet light
b S T Generally irregular grains with moderate birefringence,
Bard C}(:?ourle?ls, ish Vitreous, Anhedral, irregular, e Positive 5 % 1.637 T— Perfect rz:fatign o Sl soft, often colourless to white but occasionally brownish and
Gite il dltel’ yeuowian, | Loarly, dull | oceasionally prismatic | OFtBerhombic 2V = 37° - - ara (001) and (110) pmms =d : bluish white; rarely fluoresces faint bluish white in ultraviolet
and bluish white frisss & light; found chiefly in 1.2 non-mag. fraction
Vitreous ! o = 1.584 Straight : : 3
. . i Tabular, pseudo- s Negative Perfect basal 5 5 Dark brown, platey, occasionally with pleochroic
Biotite Dark brown resinous 5 Monoclinic B =1.648 Strong or slightly 2.9-3.1 2.5-3.0 5 i
¢ 2y 11 001 Bl haloes; found mostly in the 1.2 mag. fraction
i hexagonal V sma ¥ = LA4E (001) SoiaTlined y g
. = 1.804 $aitd
Irregular Negative i 4 Distinct : -
; : 5 N = L s .0-3. 118 = 1 y
Cerussite Yellowish Vitreous e ol Orthorhombic 9V small B =2.076 Strong (110) and (121) 6.5 3.0-3.5 Found in the 1.2 non-mag. Frantz fraction
Y = 2.078
Medium to Pearly to Scaly, platy, - Positive Bl St?alght 4 - Sometimes contains inclusions of magnetite;
Chlorite : Monoclinic B = 1.600 Weak Perfect (001) slightly 2.9 2.5 found in 0.2 nnd 1.2 fracti
dark green greasy irregular 2V small v = 1.602 tnelined ound in 0.2 and 1.2 mag. fractions
Metallic to Euhedral X )
i i - - - - 4.5 5.8 Found in 0.2 mag. f 3
Chromite Black Sihematatlin e s Isometric Opaque mag. fraction, opaque
Dark gr o =1,69 Occurs in 0.2 and 1.2 mag. fractions, often contains
Cli g Anhedral, i 1 iti Inclined
oRyRoxent to brown, Vitreous e Monoclinic P"Sltlvi B =1.68-1.71 Strong Good (110) e 3.2 5.0-6.0 black inclusions; most clinopyroxene is probably
(Augite) colourless subhedral prismatic 2V =60 v =172 35°-50 augite but some diopside may be present
Positive and | @ = 1,72
Subhedral, E Inclined Found in 1.2 mag. and non-mag. fractions, lower
i isi i ini i = 5 q Perfect (001 3.35 6.5 2
Clinozoisite Colourless Vitreous elongated Monoclinic negative B =1.71-1.73 | Moderate ertect ) 20 _15° 9V than in epidote
2V = 65° Yy = 1.73
G Rounded to Surface pitted and mottled rust brown, grey, and
Copper, native r;de,n’h b Dull subangular, Isometric Opaque - - - - 8.8 2.5-3.0 pale green; some calcite present in copper, ductile,
reddish brown flat fresh surface is shiny copper yellow
Colourless . Anhedral e ; 4 :
’ Vitreous X Rhombohedral Uniaxial W= 1.681 o Powder effervesces in HCl; found in 1.2
i i i Perfect (1011 Straight 2.9 3.5-4.0 :
Polomits white, pr to dull lrregy_lar, (trigonal) negative € = 1,500 Yeryituere ( ) & non-mag. fraction
buff massive
Yellow to Euhedral to Hegative o = 1.73 Straight _
Epidote yellowish Vitreous subhedral, Monoclinic 2Vg_a 0% -50° B =1.76 Strong Good (001) or slightly 3.3 6.0-7.0 Found in 1.2 mag. fraction; weakly pleochroic
green prismatic = I inclined
Fluorite C-olourless, Vitrbhns Irregglar, eonhe Isotropic 1.434 — Perfect (111) - 348 4.0 Commonly found in 1.2 non-mag. fraction
light purple massive
L.lg:t toddark Dodecahedrons Found in 0.2 and 1.2 mag. fractions, some grossularite but
Garnet E;n i Yd Vitreous and irregular Isometric Isotropic 1.78-1.80 - = = 3.80-4.25 T.0 mostly spessartite, occasionally almost black due to presence
own, an =S of inclusions
g
orange
y h Generally forms pseudomorphs after pyrite, most goethite
Goethite Mz(él.m}? tt'o tSub—mtitalllc Cubic after pyrite ~ Opaque e - - - 3.9-4.0 5.0 is a mixture of hematite, goethite, limonite, sometimes with
Eead1SaipRown S DiEaLey a core of pyrite, found in 0.2 and 1.2 mag. fractions
| Flalfes, rounded . Soft, malleable, mostly yellow, sometimes coated
Gold Golden yellow Metallic grains, subhedral Isometric Opaque = - = = 15.,5-19.4 2.5-3.0 black; found in 1.2 non-mag. fraction
to angular grains i
" o ll;;(c)i\i;sh Shbmetailic, Irregular Rhombohedral Bils B y at ” s 5.0 Some pseudomorphous after pyrite, gives red powder on
a0 g black g dull masses (trigonal) i i ' crushing; found in 0.2 and 1.2 mag. fractions
Uniaxial
Anhedral positive, (2Pbh0. 3Al903 P205. 2S03. 6H20), contains small blue
: = P t " - sl ¢ . :
Hinsdalite Colourless Vitreous irregular Rhf)mbohedral may also be =267 Moderate ex;)flec Straight 3.65 4.5 inclusions, identified by X-ray diffraction; found in
7 (trigonal) i : e = 1.689 (0001) 1.2 non- fracti
grains biaxial with .2 non-mag. fraction
small 2V
Euhedral to
bhedral Negati e Inclined
Hornblende Dark green Vitreous S Monoclinic SEB e B = 1.67 Moderate Good (110) ) e 3.31 5.0-6.0 Strongly pleochroic; found in 0.2 mag. fraction
elongated 2V = 60°-90° 1.68 15°-25
prismatic A
Licht b Generally ol o = 1.69 Usually forms good crystals, often with inclusions of
Hypersthene ¢ 1gr pavn Vitreous euhedral, Orthorhombic ng-a ;;S-Qo° B =170 Moderate Fair (110) Straight 3.45 5.0-6.0 magnetite and ilmenite. pleochroic; found in 0.2 and
it = prismatic il vy = 1.705 1.2 mag. fractions
Fl?t:nffj‘ Rhcmbchiadral Occurs as black shiny grains, sometimes
TIimenite Black Metallic il e Opaque - - - = 4.5-5.0 5.0-6.0 enclosed by leucoxene; found in 0.2 and
and irregular (trigonal) 1% mag, Pewotion
grains 3 3
ks Uniaxial e =1.72 Distinct
Jarosite Light tan Dull anhedral Rhombohedral e Bl Very strong b e Straight 3.2 3.0 Found in 1.2 mag. fraction
negative w=1.82 (0001)
masses
! Elongate blades | a =171 mm i e Elongated grains, often bluish colour, hardness 4 to 5 on
Kyanite Coliourless, Vitreous, with irregular Triclinic NEEath B =172 Moderate Fe‘r ECtl( 00), 30‘3 ine; Ak 3.6 4.0-7.0 (100) parallel to length of crystal and about 7 on (010);
bluish pearly terminations 2V =82 Y =173 air (010) on (100) occurs in 1.2 non-mag. fraction
White, light Dull Irregular o Occurs as rounded irregular masses, probably microcrystalline
Leucoxene grey, or i 1 aggregates, Amorphous pa‘%“e i High Strong - - 4.0 3.0-4.0 sphene and anatase alteration products associated with ilmenite;
creamy DORoeatons microcrystalline e igdERaUD found in 1.2 mag. and non-mag. fraction
" Irregular grains y 4 i i
Yell h Found in 0.2 and 1.2 mag. fractions, s times
Limonite be £ Earthy or powdery Amorphous e o - - = = 3.8 4.0 S 8 . o ULl
rown translucent pseudomorphous after pyrite
aggregates
Black to Octahedrons,
3 i Blue iridescent octahedrons, in chlorit:
Magnetite irridasoent Metallic dode.cahedrons e Opaigtie . e N J 5.1 5.50-5.65 Ee 1rf E;s 2 o e on : coir'lmon in chlorite
e and irregular schists; found in 0.2 mag. fraction
grains
ft, gi - i i ;
Wad manganese Black Earthy Irregular masses Amorphous Opaque = = = = 4.0 3.0 Xleiyzsr(;lag glf:(;iggnx TRy difteactise patters: found
Octahedral or
i . dodecahedral, possibl ) . :
Makitite Reddish Sub : " ¥y Taomietrio Opagune _ gl Octahedral " 5.0 6.0-7.0 Pseudomorphc?us after magnetite, found in
black metallic pseudo- morphous, parting 0.2 mag. fraction
after magnetite
Micro Metallic shiny magnetic balls less than 0.1 mm in diameter,
meteorite Black Metallic Spherical - Opaque - - = = 5.0 Ei some have been identified as magnetite, found in 0.2 mag.
fraction
Colourless, VitFeous
: light yellow, 3 Anhedral st Positive o =179 ) _
Monazite yallowish res'i;?lous irregular Monoclinic 2V = 10° B =1.80 Strong Good (001) Straight 5.0 5.0 Found in 1.2 mag. fraction
brown Y =184
Strong, ’ e i g " . 1
; i L = y i Sometimes with ir de sta d 11 1
Muscovite ICioL(;urless, Vitreous Plateg lgralns Monoclinic Negative o i 1.558 | byt weak in Perfect (001) .Stra'lght o £ .rl ik ;)ndoxzh Sth - ﬁn occa.smnal %rlfnc uds1.ons
i ght green, t oal or tabular dohi 1 — 30°-40° B = 1.595 i . erfect ( inclined 2.9 2.5-3.0 of zircon, aggregated with other heavy minerals; found in
(sericite) O pearly pseudohexagonal | 2V = cleavage g X ; ) T
rusty crystals vy = 1.601 (001) plates 2° or 3 1.2 mag. fraction and less often in 1.2 non-mag. fraction
Prismatic a = 1.65 "
. ) s i A ; ! "
Olivine tColorl;rless VltI‘EOA\lS anhedral, or Orthorhombic ggsltg;i _90° 8 = 1.66 Strong Poor Straight 3.3 6.5-7.0 ‘Gr?lgsrx?:tenfizzz‘lég tilack igclusions; foun
o grey to resinous Sthedna = y = 1.68 in 1, g.
Metallic ) Occurs in fine-grained 1
. splendent, Subeqipygitohed - 3 3" square coarie :Il' stl:lzs:f: s?tinacso(i/::e?ir}\:vsittils ZS rI:c“:Ch =
Pyrite Yellow rons, as much as Iscmetric Opaque - - Poor o 5.0 6.0-6.5 = : ; H y B <
some §r-nepne : reddish brown tarnish, crystals are often striated; alters to
At nished 2 limonite, goethite, and hematite; is found in 1.2 non-mag. fraction
Black, reddish Metallic B bt
brown, red, etallic, ongated prisms, S e = 2.90 Good (110) Crystals ranging from yellowish to black, usually striated,
i ] : i Tet al Uniaxial . " ood ( . . :
e T T T il oo sl i s ositive w = 2,61 Rcpene and (100) s et £:0-6:5 1" weakly pleochroic, found in 1.2 non-mag. fraction
E vitreous euhedral P
yellowish
Scheelite White Vitreous Anhedral grains Ttetragor.xal Unizvu?ial & = 1,935 Mol Good (101) Straight 6.1 £.5-5.0 Fluoresces bluish white under ultraviolet light;
dipyramidal positive = 1.919 found in 1.2 non-mag. fraction
Dark . 4 :
Sphalerite e Resinous Irrelgular Tsemetric Testeable W i Perfect (110) B 4.0 3.5-4.0 Usually in l?rO\\n aggregates; found in 1.2
brow to dull grains mag. fraction
rown
it Irregular, occasionally W= on
Grey, white. Ireous. | oy hedral prismatic. LR Positiv N Iy e
Sphene il pestnbud : p Monoclinie OSltl\fi B =191 e Good (110) o 35 Louin Total extinction selfilom c?bserved,.wealf pleochroism; often
uft, brown dull diamond or wedge 2V - 27 ¥ =201 found aggregated with epidote, mainly in 1.2 non-mag. fraction
d shaped .
’ Fragments exhibit conchoidal fracture; found in
Spinel Black Vitreous Irregular grains Isometric Isotropic w=1.718 - Poor (111) = 3.6 8.0 1.2 mag. fraction
Anhedral Positi @=L ; ; ; i
Staurolite Orange Vitreous i § Orthorhombic S B=174 Moderate Gogod (010) Straight i 7.00-7.75 High relief with moderate pleochroism; found
irregular 2V =88 Y =175 in 1.2 mag. fraction
. " Paiite o= 1,61 Colourless crystals, some with bubble (gas?) inclusions,
Topaz Colourless Vitreous e Orthorhombic i B=162 Weak Good (001) Straight 3.58 8.0 also zircon and plagioclase inclusions. high lustre; found
euhedral 2V =60 : :
Y = 1.63 in 1.2 mag. fraction
Black, Prismatic, Strong pleochroism, black variety most ¢
greyish Vitreous. 1o Yaxi ~ 165 : v ommon,
Tourmaline s > 3 .e enbajr Rhf)mbohedral UnlaX}al e L Strong Imperfect (1120) Straight 3.10 7.00-7.75 cross-section usually rounded triangle; found in
green, o resinous subhedral, (trigonal) negative w =169 and poor (1011) 1.2 mag. fraction
brown striated - g
Prismatic. ol o = 1,61 Inclined
Tremolite Colourless Vitreous elongated, Monoclinic I;Ieg_anvis B = 1.62 Strong Good (110) 1.°_12;o 3.10 5.0-6.0 Usually found in 1.2 non-mag. fraction
euhedral A Y = 1,63 i
Vesuvianite Prismatic Uniaxial € = 1.705 Sometimes biaxial with 2V = 5°, shows anomalous blue
§ Colourless Vitre A Tetragonal . ) = i X !
(idocrase) 1T Eous irregular SREs negative w=1713 Weak Straight d:40 6.5 interference colours; found in 1.2 non-mag. fraction
Colourless, Bihearal : Usuall d Is, fl
) edral, pris- 0. sually good crystals, fluoresces orange under ultraviolet
! grey, or Adamantine . : . Rhombohedral =
Zircon e W matic, bipyramidal, ?m e Umz.n-(lal ¢ =129 Strong Imperfect (110) Straight 4.7 7.5 light, occasionally spherical and pink; found in 1.2 non-mag.
brownish or vitreous . (trigonal) positive w= 1,94
Bink occasionally rounded g fraction
Prismatic, iae o = 1.700 A 1 i : i
- . ) Positive . i ] nomalous deep blue interference colours; found in
Zoisite Colourless Vitreous fauhedral. Orthorhombic 9 B0t ians B =1.703 Moderate Perfect (010) Straight 3.31 6.0-6.5 1.2 non-mag. fraction
irregular N =278

Table X. Mineralogy of heavy minerals Klondike Area, Yukon Territory.
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