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PERIODIC TABLE OF THE ELEMENTS

Table

of Radioactive Isotopes

Naturally occurring radioactive isotopes are indicated by a
blue mass number. Half lives are in parentheses where s,

Ac 227(22y)8" a Cd 115(43d)3-,y Fe 55(2-67)'(7 La 140(40.2h)5",y Po 210(138.4d)ay Sr 90(28y)d‘ m, h, d and y stand for seconds, minutes, hours, days and
Ag 110(24s)5- - 59(45d)8-y Tog)- 209(103ylaK,y 89(51d)5-,y : i
r] s)g o Ce 141(32d)3-,y Lu 176(10")5- K,y Pr 143(13.8d)3- 85(64d)K,y years respectively. The symbols describing the mode of
111(7.5d)8 v 143(33’\)[‘5‘,‘! Fm 255(20h)a 177(6.8d)3",y 4 -8d)s Ta 182(115d)5- decay and resulting radiation are defined as follows:
GROUP Am241(458y)a,v,e- 144(285d)57y Fr 223(22m)i- v, Md 256(90m)K,SF Pt 197(18h)3"y R
242160h)3- Koy Cf 246(35h)a,,SF Ga 72(14.1h),5- Mo 99(67h)5- v Pu 242(3.8 x 10%)asF TP 160(73d)5 "y a  alpha particle L L-electron capture VIlIA
1A 243(8000y)a,y 249(360y)a,,SF Gd 153(336dKye- G 241(13y)5 .y Te  99(2x10%)3- - beta parficle SF spontaneous fission
1 1oo7e7 As 76(26.7h)8,y 251(800y)y o 1390188 Mo gfﬁséhﬁf K 239(24300y)a,v,SF 97(106y)K 3+ positron v  gamma ray 92 4002
; 77(39h)8-y Cl 36(3x10%)3- : o Ra 226(1620y)a,y Te 127(9.3h)s- K K-electron copture e~ internal electron conversion
-2527 At 210(8.3h)K,a,y Cm 243(35y)ay Ge: 710K Nd 147(11.1dls"y Rb 86(18.6d)5 v Th 232(1.4x10'%)a,y,SF 2y
—2592 H 211(7.2h) Kay 245(9300y) 0,7 H  3(123y)s- Ni  63(125y)3- Re 188(167h}5" 7 228(1.91y)3- i He
0.071 Av 198(2.69d)5- 247(107y) Sd)g-ye- 59(8x104y) K 186(3.7d)3- Tl 204(381y)s-K
I v 8-y Hf 181(45d)3-,v,e By i VA VIA VIIA
Hydrogen 1A Ba 131(12d)K,v Co 58(71d)K,6% Hg 197(85h)K e - Np 207226104}y Rn 222(3.824)0 Tm LZ‘;“““"’V'*'e 1A IVA Helium
3 owg com 133(7.2yKme- 60(5.27y)3", 203(47d)5" e 334167 Ru 103(40d)3 e 10,811 & 1201115 14.0067 15.9994] @ 18.9984[] (0 20183
- - g y)a,y,SF
3 A Bi 2)05d)5"a o 51(27d)Ky Mo 166(27.3h)3-,  O% 191015d13" e 97(2.9d)K.v.e 235(7.1x108 )y, SF 3 fasz0 T2 | iess T4 ey 2 | Ciss2 e | -2e6
1330 2770 B e 4= ke — -195. " ~188. %
105 |3 | 1277 Bk 245(4.9d)K,a,y Cs 134(20y)8" 1 129(107%)5% v.e P 32014.2d)s § 35(8sdls 233(1.6x10%)e,y (2030) 37279 -210 ~2188 0 —219.6 F ~248.6 Ne
0.53 I 1.85 e 249(314d)8"x,SF }gggg"rﬁ,m’ 131(8.05d)8" v Pa 231(34000y)a,y Sb 122(2.8d)s- K3y W 185(75d)s- 2.34 2.26 0.81 104 1.505 1.20
187 250 152 22 Br  82(36h)5-,y 24 In 114(50 Pb 210(19.4y)8",v,e" 124(60d)3-, Y 90(64hls".e" 152 252 2p' 152 252 2p2 152 252 203 152 252 2p* 15 262 2p3 152 252 2p¢
4(12.80)K,5,6* 14(50d}y Y : o % 2 o
Lithium Beryllium C  145700y)s- Cu  64(12.8h)K,87,6%y b T 202(10%)L Sc 46(84d)3-y Yb 175(4.2d)s-7 Boran Carbon Nitrogen Oxygen Fluorine Neon
r % 8-y =
T17Z55[19 797 ca 41(smiomk Es 253(20d)a,7,SF Pd 103(17d)K,y Se  75(120dKy 169(31dK,v.e 13 2981 14 2.086|] § 3097381 & 32.064|] 7 35.453 18 39948
1 2 45(165d)3- 2541 13)e3F K 4010 Ky pm 147(2.6y)s" Sm:133(47hla%y Zn SH(245dIKA 3 4 3,54 +246 135
892 1107 - Eu 154(16y)3- 42(12.4h),87 145(340d)K,y S 2450 2680 280w o | 4446 Ty | -347 — -185.8
078 650 47(4.5d)3- v u Lt 8)')0 L S TAS TS L Zr 95(65d)d5 e 660 AI 1410 S | 442w 119.0 S -101.0 c ~189.4 A
0.97 a 174 g SR n P 93(9x10%y)3"y 2.70 2.33 I 1.82w 2.07 1.56 1.40 r
[Ne)3s! [Ne]3s? [Nel3s?3p" [Ne|3s23p? [Ne|3523p? [Ne|3s23p* [Ne|3573p? |Ne|3s?3p®
Sodium Mug:\]e:ivm nB IvB vB viB viiB I Vil 3 B 1B Aluminum Silicon Phosphorus Sulfur Chlorine Argon
]9 39.102 20 40.08 2" 44.956 22 47.90 23 50.942 24 51.996 25 54.938 26 55.847 27 58.933 28 58.71 29 63.54 30 65.37 3] 69.72 32 72.59 33 74.922 34 78.96 35 79.909 36 83.80
1 2 ; 5432, 63,2 76,423 2.9 2,3 3 3 4 . 135 ~24,6 *1,5
1| Coal ™ el T 1% V% Crl™ Mnl® Fel™ Col ™ Nil ™ Cul™ Znl % Gal™ Gel ¥ As| % Sel % Brl# K
637 838 1539 1668 1900 75 4 ; ; P -
0.86 K 1.55 ca Sc 4.51 Tl 6.1 7.19 cr 7.43 Mn 7.86 Fe co NI 8.96 cu 7.14 Zn 5.91 0 5.32 Ge 572 AS 4.79 Se ana r r
[Ar]4s! [Ar)ds? lArlsd'« |Ar]3d245? |Ar]3d34s? (Ar]3d%4s! |Ar]3d34s? |Ar|3d44s? |Av|3d’4; iAr\3d'4;’ [Ar|3d04s! [Ar]3d 10452 [Ar]3d'%4524p" | [Ar]3d'04s24p? [Ar]3d'94s24p> | [Ar]3d'%4s74p* | |Ar|3d04s4pS [Ar]3d‘°4x’lp
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
37 85.47 38 87.62 39 88.905 40 91.22 41 92.906(4 9 95.94 43 98) |44 10107 45 102905/ 4 4 106.4 47 107870 48 112.40 49 114.82 50 118.69 5" 121.75 52 127.60 53 126.904 54 131.30
688 ) 1380 2 | 2927 3580 o4 3300 _ % s5ep 89432 o 7| ag00 23468 | Lso0 234 | 3080 2| 2210 1 2000 3 270 &% | 1380 I35 N oses 2296 | g3 V57 [ _j080
389 768 1509 1852 2468 2610 2500 1966 1552 960.8 A 3209 Cd 156.2 I 2319 S 630.5 Sb 449.5 'I' 137 I -9 x
1.53 Rb 2.6 Sr 4.47 Y 6.49 Zr 8.4 Nb 10.2 Mo 1.5 T@ 12.2 Ru 12.4 Rh 12.0 Pd 10.5 g 8.65 7.31 n 7.30 n 6.62 6.24 e 4.94 3.06 e
[Ke]5s! [Kr)5s? [Krj4d'552 [Kr]4d255? [Kr]4d*5s! [KeJ4d35s! Kr]4d?5s? [Krl4d75s! (Krl4d®5s! [Kr]4d 19550 [Krj4d 055! [Kr|4d1955? [Kel4d195525p" | [Kej4d'95s25p7 | [Kel4d195s25p> W [Krj4d'95s25p¢ | [Krl4d'05525pS | [Kel4d'0Ss25ps
Rubidium Strontium Ytrium Zirconium Niobium Molybdenum | Technetium | Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
55!32 905 56 137.34 57 138.91 72 178.49 73 180.948 74 183.85 75 186.2 76 190.2 77 192.2 78 195.09 79 196.967 80 200.59 8‘ 204.37 82 207.19 83 208.980 84 (210) 85 (210) 86 (222)
st 234,66 ¥ M , 3 3 3,5
690 1640 4 70 5400 5425 5 5930 &:3:43.2| 5900 764271 3500 2IAEB | oo 2 as30 24 le70 ¥ | a5y 2V sr o 2 [ zes A2 | isso e, 2 — 3571 g6
287 714 2222 2996 3410 3180 2454 1769 1063 -38.4 303 3274 271. 3 254 (302) =71 R
cs 35 Ba 6.17 Lo 130 Hf 16.6 Ta 19.3 21.0 Re 22.6 Os 22.5 Ir 21.4 Pt 19.3 Au 13.6 11.85 1.4 Pb BI 9.2) Po — At n
|x.1o.' [Xe]6s? [Xe|5d'652 [Xe|4f'45d2652 |Xe]4f'45d26s? [Xe]4f145d46s? [Xe]4f145d56s? [Xe] 4F145d%6s2 | |Xe|4f'45d76s? [Xe] 4" 5d° 65 [Xe|4f1¢5d 065" | [Xe|4f'45d'%6s? [Xe|4f'45d"%6s26p! |Xe]4t!*5d'%6s26p? Xer“Sd’“or’ép [Xe|4f'45d"°6576p¢ §[Xe|4f'*5d'%s76p* |[Xe]4f'45d!%6s26p¢
Cesium Barium Lanthanum Hafnium Tantalum Wolfram Rhenium Osmium Iridium Platinum Gold ercury Thallium Lead Bismuth Polonium Astatine Radon
87 (88 (89 104
= J = 2= ik *
(27) F R 1050 58 140.12{ 5@ 140.907 60 14424 1 0] (147) 62 1503 63 151.96 | § 4 15725 65 158924 66 162.50| {7 164.930 68 167.26 69 168.934| () 173.04| 7] 17497
- r al - Ac ass 3 | iz 34 | 2027 % ¥ o 23 | 3| 3000 2800 34 | 2600 3 | 2600 3 900 3 |2z ¥ | (M2 3327 3
[Raf7s! Raj75? Rnl6d!75? 795 935 1024 (1027) P 1072 S 826 E 1312 1356 1407 1461 H 1497 E 1545 T 824 Yb 1652
Fvunci‘um Radium ctinium 6.67 e 677 r - m 7.54 m 5.26 u 7.89 8.27 8.54 y 8.80 o 9.05 r 9.33 m 6.98 9.84 u
[Xe|4§15d%s5? [Xe] 435d°%s7 |x=]4l‘5d"65 Xe| 4f25d9%s? |Xe] 4f85 dos? [Xe] 44754957 [Xe|4t75d 1657 |Xe] 47 5d0652 [Xe] 4705d% | |Xe|4f''5d0%6s2 [Xe| 4F125d96s? |Xe|4f135d9%s2 | [Xe]4f'45d06s? | [Xe] 47'45d! 453
pra— erium  |Praseodymium| Neodymium romethium |  Samarium Europium Gadolinium Terbium Dysprosium |  Holmium Erbium Thulium Yherbium Lutetium
WEIGHT (2) * K 232.038 (231) 238.03 (237) (242) (243) (247) (247) (249) (254) ] (253) 'I ‘| (256) '| (254) ]03 (257)
ATOMIC NUMBER / 90 4 9] 5.4 92 6,54,3 93 65,43 94 6543 95 6,54,3 96 3 97 43 98 3 99 — 00 — 0 — 02 _ _
/ 3850 o 3818 — 3235 = — =
opgmzs | Thi% Pals U|% NP Pul:Am - Cm| - Bk| - CF|= Es| > Fm| = Md|= No| - I
KEY (Bold most stable) ns isa Q| 00 19.5 - U| v AN M S m| - @) W),
BOILING [Rn] 5 6d* 7s* Rn|5f26d'75? [Rﬂjsf’éﬁvﬂ [Rn] 5f 6d' 75* [Rn|5§46d°752 [Rn|5¢76d°752 [Rn|5¢76d 752 [Rn] 5 6d° 757 [Rn] 50 6d° 75* [Rn] 5" 6d° 75* [Rn] 567 6d° 7s* [Rn] 56 6d° 757 [Rn] 5 6d° 75* [Rn] 5P 6d' 75*
e “C\30 65. 37_] herium rofactinium ranium Neptunium | Plutonium Americium urium Berkelium | Californium | Einsteinium | ' Fermium | Mendelevium| = Nobelium | Lowrencium
MELTING ‘,,, 5 NOTES:
PoNT, °C ] A || SYMBOL (1)
i fo (1) Black — solid.
DENSITY [Arigd 04 Red — gas. —
(g/ml) (3) Blue — liquid. — .
ELECTRON Outline — synthetically prepared.
NAME STRUCTURE (2) Based upon carbon — 12. ( ) indicates most stable or best known isotope. SARGENT‘WELCH SCIENTIFIC COMPANY
Copyright 1962
i:’"‘::: ot (3) Values for gaseous elements are for liquids at the boiling point. 7300 LINDER AVENUE, SKOKIE, ILLINOIS 60076
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jarge enovgh O e tied on & ehpeadt apd placed {n the selutio®.

spveyal formules Fo¥ ayowing selutions ave listed below, The welght of _
» gaturgte a gheem voluma of waker Ls ahouli. after this |

aaterial necesesy U
annt has Daeh im solution for goveral bBOUXs, Yhers DAY e ARDERE material
jon into enothes

duposited on £he npebon of bhe Jare 18 mo, pour the solut ! |
pentainey Lalooe reying RO goed the solution oF before wazning the solution : -
ng it with ihe excens naterial, afcer cooling the wperumawd |

and mpermwzsz‘hi ;
solubion To YoM pemperatura, if any material comes owl of golution, the gaiution
d in i,

ghould e poured into a Frash contairey before the seod crystal ia place
in nosh caues. svystain will grov soan Gnde? pool ponditions, but the {inest ches
gve produesd when the tenpeygiure in kept eonstani and the sciution ta kept fres

of forsipn substanetbs

T TN LS ) O e

Tarmulas DOV prvatalogrowing golutionss:

Supersaturale By adding 33 SYERS of Rochellin 3ait.

spmn O Alxam i e, of Vater.

¥l
superasiuirabe witly 22 grais of Alun,

e
&

Supersaturate with 7 grans of Nickel Suifatee

guparsatucste with T grans of Nitew

5?-*;11;;-\:},1-‘2;,.a'ct_s:-;f:me wivh 5 grand off Dnd Prussiste.

& VT
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6, "Chrome Alum" Potassium Chromium Sulfate Dodecahydrate Kor{s0,)e32 1,0

120 grams of Chrome Alum in 200 ce, of Water,
O Supersaturate by adding 10 grams of Chrome Alum,



COURSE OQUTLINET - OMRING oemestex«, 1Q7J4m75~’
Geology 102 - lidneralogy ton. nite @ 7:05-9:45

Room =116
Textbook: Sinkankis, Mineralegy for Amateurs, Ven Nestrand, [964.

veek Dabe Reading Asusigruent  Problen Assigrment
(Class Discussion)

fa Descriptive fneralngy, pp. A24-435, Revizw Chaplers 6 & ¥

Jin. ?BV’ Paysical Yropertles of Minerals.
Discussisn af Gemstones.
' ark wich sineral Speciwens,
2. Descriptive iiineralogy ppe 436-L49 (Quartz), Review Chapter 5
' Jan. 20 Crystal fystens and Fineval Classas,
Discussion of siller YIndices". Lapidary Techniques
ork with #ineral Specinens,
3. ' Chapher 8, pp. 193=235 _
: Jan. 27 Optigal Properties of uinerals.
D'ubusoxon of ITgneous Mocks and their cocmponent Minerals
dentification Quis
by : Chapfs 9 & 10, pp. 23¢-257.
Feb -3 Guest Speekewr on "Silics®. (ART BINYD, Cur. , Aviz. Min. ks, )
’ Dlscussgon of Mineral Associstions,
Woerk with .ineral Specimens.
?
8 Descriptive dines alwgy pPE. A44%=4£2 (Feldspars).
Feb, 0 Tnportancs of the Orihoclase & Flagicclase Feldspars.
Diseugsion of Qrthoclase, Albite. Anorthite. & Microcline..
Idensificeninn Quiz
3
6, Feb. 17 Fresident ‘s Day. Vacation. No Classes :
Ta Descri gtl ‘e Mineralogy, pp. LSP-484 (Feldspathnoids)
Fab. 24 ) ».'wf ilevcita. Nephel ne. Ondalite, & u..a.p::li'i:e: §
oh Lineral Lpecimens. A _ i
ldentificaliorn Quig. | i
; i
8.’ Dascriphive il ne“alugyy pp. 464k {Zenlites).
Mairch 3 Jikd-Vern Uxad R ‘
Discussion of Stilbite, Chabazite, Anaicine, & Naitrolite. 5
Vork with ilineral Specimens. : 8
9. Deseriptive HMineralsgy, pp. 4759-486 {Phyllosili“ataa3 : 73
March 10 Discussion of Apophyllite. Serpentine, Tale, & "Mica', g
ldentification Gui :
March ih Pussible Ficld Trip to Canp Verde Salt Mines.
10 Marah 7 Spring Recess. No Classes  TRead ppn L864190 { Amphibgples). :
i1, Deseriptive Minceralogy, pp- LQO 497 {Pyrowenes). 1
March 24 Discussion of Amphiboles & Pyrozenss). . i
' Commence work on iock "Thin-Sections®. 4

Identificaticn Duiz




CHEMICAL 3%LEMENTS

Listed in decrcasing order of abuidance* in Earth's Crust. (ppm)

Name Symbol Atony, Wt. Abundance® Name Svmbol Atom. Wt. Abundance*
. Oxygen 0 16.00 466,000 Gerinaniun Ge 72.6 7.0
1 Silicon Si 28.06 277,200 Berylliua Be 2.02 6.0
Aluminum Al 26.97 81,300 Samarium Sm 150.43 6.5
Iron Fe 55.84 50,000 Gadolinium Gd 157.3 6.4
Calcium Ca 40.00 36,300 Praseodyuium  Pr 140. 52 5.5
Sodium Na 22.99 25,300 Scandium Sc 45.10 5.0
Pctassium K 32.09% 25,200 Arsenic As 74.51 8.4
Magnesiun Mg 24.32 20,000 Hafnium HE 178.6 4.5
Titanium Ti 47.9 4,400 Dysprosium Dy 162 .46 4.5
Hydrogen’ H 1.0078 1,400 Uraniun U 238.14 4.0
Phosphorus P 31.02 1,800 Boron B 10.82 3.0
Manganese Mn 54.93 1,000 Yiterbium Yb 173.04 20
Sulfur S 32.06 520 Erbium Er 167 .64 2.5
Carbon o 12.00 320 Tantalum Ta 180.88 2:1
Chlorine ct 35.5 314 Bromine Br 79.22 1.6
Rubidium Rb 85 .44 310 Holmium Ho 163.5 1.2
Fluorine F 15.00 300 Europium Tu 152.0 Tl
Strontium Sr 57.63 300 Antinony Sb 121.76 1. ?
Barium Ba 137.36 250 Terbiun Tb 158.2 0.9
Zirconium Zr 01.22 220 Lutecium Lu 175.0 0.8
Chrowniun Cr 52.01 200 Thallium Tl 204.39 - 0.6
Vanadium v 50.05 150 Mercury Hg 200.61 0.5
Zinc Zn 65.38 132 Iodine I 126.92 0.3
Nickel Ni 58.673 60 Bismuth Bi 209.00 0.2
Copper Cu 63.57 70 Thulium Tm 169.4 0.2
Tungsten 19} 184.0 62 Cadmiumn cd 112.41 0.15
<:> Lithium Li 6.24 65 Silver Ag, 107.838 Q.1
i Nitrogen N 14,003 46 Indium In 114.76 0.1
Cerium Ce 140.13 46 Selenium Se 73.56 0.035
Tin Sn 118.7 40 Argon A 39.94 0.04
Yttrium Y 38.22 23 Palladium Pd 106.7 0.01
Neodymium Nd 144.27 24 Platinum Pt 195.23 0.005
Columbium Cb 62.21 24 Gold Au 197.2 0.005
Cobalt Co 58.04 23 Helium He 4.002 0.003
Laathanum La 133.92 18 Tellurium Te 127.61 0.002 ?
Lead Pb 207 .22 16 Rhedium Rh 102.91 0.001
Galliun Ga. 69.72 15 Rhenium Re 186.31 0.001
Molybdenum Mo 96.0 15 Iridium Ir 193.1 0.001
Thorium Th 232.12 12 Osmium Os 191.5 0.001 ?
Cesium Cs 132,01 7 Rutheniu Ru 101.7 0.001 ?

#Abundance indicated in grams per metric ton, or parts per million

Element We. % Atom % Ionic Radius (ﬁngstrom Units) Volume
Oxygen 46.60 62.55 1.40 (07") 91.97
Silicon 27.72 21.22 0.41 (siti") 0.80
Aluninum 8.13 6.47 0.50 (A1+“*) 0:77
Iron 5.00 1.22 0.75 (Fe'“) 0.64 (Fet+h) 0.68
Calcium 3.63 1.94 0.9% (Ca '“) 1.48
Sodium 2.83 2.64 .95 (a™) 1.60
Potassium 2.59 1.42 1.33 (K¥) 2.14

)  Magnesium 2.09 1.84 0.65 (Mg™) 0.56

Note: Isotopes of elements are written with weight as subscript. (e. g« Cyq4 is
Carbon with an atomic weight of fourteen.)
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e - TRET T
W“C/\/&/QU/C /1]/ 1
) T - METALLIC LUSTER: @w U) L |
—/
(SMEAK |COLR |WRDNESS | SPEO. GRAVITY T8 AW _ ,
Red or Rod- Re5=3 E‘cppt Ilg,hvf(cppbr 1_-I;u?:tlln; WluthCru Groon i
.. Red- | Brown 3e5=b Abovr‘ Aver, vworhalerite | Resinous luster. 6 Cluuv. B
Brown | L 5.5_—6.5__ | ifigh “w#ficuatito | Fibrous, Bright, or Farthy
DaI‘k 3_4.5 Cry “Il"h ':':_‘br 1h"arj'_£(, e st e el 5 Vs e
Gray- R TR Tounnmantite YBrittle, complox Cu orco
Black 3.5-4 | Above hver, MSphalerito~ |Rosinous lustcr. & Gls. o
eeid e ] 545=0.5 | digh Fomatito ) [ Shiny, Platy, Scaly e
Yellow ‘;’o‘l_lqy __|R.5-3 Extr. ~I1gh Gold 'Mallcal,lc, ooctllo B T
_Brown |Y-Blac _@_.5—4 | Abovo Aver, phalcrit Resinous luster, 6 Clcavs,
Greon- |Black  |1-1,5 " " Vory High ~ wfilolybdonite| | Bluish, Platy. Weathers Yollow
__Black _|Groonish 16-6.5 | High Marcasite Coc’cocomb pyritca™ 7
_Whitc lAny '3.5-4 | ibove Aver, f'Sphdioriﬁ'ré Resinous luster. Por. Cleav,.
Dark | Dark 2.5 Excopt. High ¥falcna '§Cublc (3) cl:avag:, Perfoct
Gray Gray N {2453 Extr. dli’hv 1lvcr iSilver color, WO’lthOl‘S Black )
or - gg,j_-_-_g___ Vory High halcoc:.to 'ullV"I“,f on conch01dal fruct
or Black |3=4s5 _ i Vory ligh gve urghbdyl& [ Brittlc. Copper. ore .
. 12-2,5__ | Excopt. ligh “WArgentitc  |Scetilc. Shiny stroak
Black Lt. Gray A, 1-1,5 Very High  ¥Molybdonite |Bluish ovortonos, Platy .
to - Ixcopt, digh fulcna Perfect Cubic Cloavage e
‘Mote Whi © 2 tdigh Stibnite .Bladed crystals, 1 Cloavage
| 245=3 1 Very I-Ty’h - Jhulcoc;Lto | Conchoidal fracturc. Silvery
e . A 5=545 1 Vory High | _Iolfra'nltr 1 Perfcet Cleavagc. Tungutcn B
Brassy. 16=6,5_ | iigh o Pyrito_ . Good ¢rystals or massive .
Yullgw__,.__ 345=4 1 Abovec Aver, w halcopyr1t4> Tarnishcs casily,. Groon1§h o‘b
Bronzo 3 : Vory High tBornite | jBluish~Purple Tarnish. Copper
Bluo_. . |1l.5-2 @ : High .{.Covellite “Bluloh, Platy. Copper orc
oy Brown _ 15-5.5 . | Very High_ ~.!ﬁic1fr<'—zn.1i‘.c<>~‘ [1 Poerfect Cleav. Tungsten orc.
(D Black 6. .. . . Very digh _. agnetite  JiStrongly Magng tic, Iron orc .
/) | ' 5,5 i E;‘c_t:r_. High ui:’_Urﬂnmlto fRule—CLC'tlJ Grainy
e e e o N isc i e e N bt e e e
II - NON-METALLIC LUSTER: | [
STREAK COLOR H.ARDNESS SPEC, GRAVITY ; NAME ( i REMARKS
Gray- |Black 1—6 5 _ | Low-digh Wad,MnOp i A'Eart_hy-compact Pyrqus:Lto
Black- |Black- I([1-1,5 JLow 7 N'-:rvw{}rﬂphltu%& TGro:s,r fool, 1 Ppr. Cloav.v_.i-_ -
_Brown Brown 2=5¢2 Vory hlgh “J¥Woliramite ';Blgdcd crystals, 1 Cleav.
Red or 2.5 7 7 Exfr, Migh T yRirdabar "/ iGFanular or massivo.  Mercury’
,Red- Red 13,54 _ ] Very High  JrCupritc / |[High luster, Purplish  —
Brown o V526,57 T Vory Hieh | Homatite<'  1May be soft, _;r}a ochro™
. .. . iBlack  |5-6.5 | Very High o Homatito/ | iShiny, Platy caly.
Orange {Red 11.5-2 | Above Aver, _wfRealger ~ 1T Cloavage, Arscnic’ore —— °
V43 TTTTiExcopt. High WVanddinitc | T6-sided prisms,” High Iustor
Yellow |Yollow [1,5-2 | Above Avor. JOrpiment | [Platy, 1Cloav. with Koalgar
or o 41,5-2,5 T Low “WSulphur ~ [Palc color, burns Bluc flame
Yellow= jYellow= |1-5.5 | High vt Limonite  {BHarthy and/or compact Iron
Brown |Brown =2 L High  «Curnotitc Powdery, radio~active N
3 ... .. ,Averago [ Jarosito |  Micacoous platcs & scalos
—— A3 7T | Bxcept. High WVanadinite | fdo\i]ow b-sidcd prisms N
Dark Br. 3.5—4 . Above Aver. w3iderite | [Woathers Black. = Clcavs. o
et . Roed-Br. |1-5.5 L . High W Limonite { Iron oro. .Looso to compact
Green Green | |3.5-4 digh J/I\hluchitc Efforve sco.) in acid. Coppor e
oo .;Bluish }6 Avvrago - wTurquOhO | |Massive or dlsocmmgltod A
L '_c___,er_lg_Q_____,_ 3.5-4 _ i High _ Maurltc | IRadiating, fibrous. Ifalachitc_
1 __ T Vory Low __ ,Ulexito "] [sating or fiCotton-balls® ~ 777
Light 2 B z Low yP_s_p_.n_l___ J il Perfoct & othor Cleavages
2=2,5 i “Avorago | Muscovite | IT porfect Cléavage, , Tabular
or White 2=245 L Extr, Low ‘Borax | {Chalky, 1 Cloavege
. el Avorage _ _ | Kaolin Clay mlncralu, “feel soapy
Faint 12,5 | Low T JAalite Cubic Cleavaje.  Tastes Salty
Colors ;_3—’" } Exccpt. *{;@h nglosite | '*Massn.vu. LcaJ arg SIS
3 i Avbragc V@ﬂlCl‘tO 3 Por, Cls., Lff, . in acid 0
3-3.5 | Except, digh -(Cc,rugsrce k gAdamantlm iU.u'bOI‘ L2ad orc
3-3.5 " THigh e Baritc ~ | iTabular crystals, 3°Cléavs.
3.5-4 ‘ Above Aver., _wAragonitc _"ﬁﬂudmtln{’. 3 Cloavs. Talelts
Beb=4 . Average \‘fDolomJ.tu iCu:c'w,d crystals 8 mqss;}m Bl
‘__3.5-4 ... Above Avor._” -Sphalerito] 'uos:Lnou.;, 6 Clehyage i
_3,5:_5__ Abovc Avor,' gnesite iI@ass:.vo d_POSltu. Ch"lj
L 7 Avorago f”luorlte ’___glL_Cloavagos, 4 Color chungusf____“
Le5=5 1 | Very ‘Ilgh Scheolite +___l+Imp. Cloav. Ultra—‘vmlct s
56 T Thyerage | Tremolitc [ iBladed crystals or “Fibrous
6 i hverage }"Tuldop’lr 1. iClunvablgﬁn}agso».. Crystals i
i"z ______ | Average V;_Qu"xrtz N ___yé-_-L idoed crystals, ¢ clear, T,E_S_S}Z"
{ Te5=8 Avcrage . Beryl 6-31dod_‘c§yutﬁls . cé’.’[orm_nw s
'3 ngh \)Lépinof Octrhgdrons, Many colors o
e 8 ""Lbove Aver, | Topaz ] | *LPor. Basal Cleav. on pr J.sms
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DETERMINATIVE MINERAL TABLE

II - NON-METALLIC LUSTER (Continucd):

i

|

1

STREAX | COLOR | HARDNESS | SPLC, GRAVITY 41,% o ;mer"
. (R _Low o "p.;um fl 1 Per, Cloav. Clo T oolunito
(’\\) i Re5 - |Low " alito —_Ticubic cloav. Szlty basto
! Light 245 |hvorage éi’.aol}g " |iSoapy fecl, GClay mincrals
Gray =3 | Very HZ r'n__m | Corarg yT'J._to i Waxy c_rugtu. TlI‘ v _crystals
. 3 Avcrago Calcﬂ:c Rhombic Clcav, Eff, in acid .
Palc '3 Except, High ;Angloo_}gm h.:s:.vo. Bandod \vlh_uh Galonu
' 3-3.5 i Bxcept, iigh ICciussite || digh TLuster, Bff, in acid ceAv
or 3=3.5 | | digh T3 aritc L Tabulc.r crystals, Good Cl_._____,_
. 3e5 ___|High %«Ilthorlto 1] Twin crystals,. Vitrocous
Faintly 7 V3,5-4 |'hbove Aver, liragonite || 'K 6-sided twin crystals. Rad.
v _'_) ‘Avorage imiFlu'ong_.tc [ Various colors. 4 Cloavs,
Colorcd ?‘.4.-.:’;5.”___' Above Avc_:;:.___ i Iomlmorphlt Falnt]__y col.orod . Zlnc ore
] i 6 "hverago Foldspar _ Cloavablo masOfm,.  Grystals
_. 4 A Avcrag wQuart7 F €~sided crystals & mopsive
i 18_“ . l High .(qplnol |1 Many colors. Octalncdr'il
’ . _ ‘9 7" Above Aver. ¢Corundu$n_' o Rhombic fracturo, b&-sided
i 2=245 Avor'lgﬁg__“____' "Mical I Basul Clcav., Tabular, Platy
¢ Yellow, ,2=3 ; Very digh Corurg}{;}i@_\_ Waxy, small ocubic crystals
i i 3=3,5 ' High ’B_gtrlto _g‘__abu'}_a_r»c_rv tals, Gecod Cl.
| Brown, i 3.5-4 i ~Abovo Aver, :SphalcrltO/‘ Resinous, 6 _pPorfoct Cloavs..
5 3.5-h _Avcrage ~wDolomitc | Massive, cux_'vgd crystulo
' Orango 3.5-4 ; Above Aver, lAraponlto_ __Radiating crystalsa. . St"tl”ctl""
\ Lob=5 1 Bbove Lver, 1 rlmmmo_ghltol Trenslucent. Pyroclectrip
| | beb=5 p Very Hrgh .@g@(jolltg_“_} Ultra-violet, Woak Cloav.__
' 5 . Above hver. yApatite b-sided crystals & massivo__
s Bg5 +hlgh T Willomite | Resinous. Ultlo.molot-t.»_ocn N
™\ 3 _6.5=7.5_ High _ iGarnct _ | Dodocahedrons & massive . __ .
L 4 T=7 | Average ﬁourglgl}no “étrlauog‘z Trlgonal cr}/':il_}s )
7.5  THigh T — TZircon____ 1Geod, Totragonal crystals
'8 J‘_Abovp “Aver, | Topaz - Prlﬂms, Perfoct Basal Cloav. .
I3 T Excort, High WAlulfenitce | Tabular, thin crystals_
; 13 _ .. _ihverage _ _ 'Calcn.to __  Eff, in ac:Ld Rhombic Clcav,
i [ 3e5 3Above Avor. e hodocnros:.to 3 Clcavs. Eff. in ac'da_lm._ §
¢ Pink 13 %Except. High | Wulfenito _JrThln; squarc, tabular cryst.
; P 645 ’_/_. 5 IHigh = ‘Gﬁrn'ot Woll-formod crystals & mass,
;- to v7 1Avorago T TTiBosc' Quartz Massive & granular
! !_7 N Averago T Amothyst 6-sidcd crystals, _Purplo Qt.‘,,y
i ! Red LZ-_—"Z:Qw J__Avclj:}.gg TTourmaling |3 or 6-8ided prismatic cryst
'r______.! e cm l “Above Avore. | Corundum _ | Gem ‘matorial - Ruby .
i L _ 1 Average ~____W"uxlc _ __1Greasy fecl, Basal Cloav. _
! if_?:?.__i woj Average Chlcrlto 4 Tiny flakos m;cacoog;g__clgjxy.__
Pale ; i 2=3 “{ory High " Cerargyritc | Waxy cruotu, small crystals _
; i 2=4 1t Low ~__iChrysocolla | Sticky on _tonguc, Waxy .
or i i2=5 _’L_,_gy_" Aver. Scrpentine | Massive & fibrous, Sllppory
! | 3,5=4 _ i Above Aver,  ISphalerite |6 Per, Cloavs, Resinous —
Faintly, LA.; m_‘:__ﬁ.worago 4]F‘luor:l.’co ‘ 4 Per. cleavs, Many colo
j Green | 4~6 """ hvorage i Tisbestos™ TFibrous, hydrous, Mg. S'"llc_afo
Colored 5 T U HiIgh T JAnithsonifc | Appoars "ﬂt T Honiforn
f i 5 1 kbove Av\,r.____4 Apatitc | 6-sidcd crzstgi}s‘.*__lfgpsiph_‘to
; 15-6 ' “hverage 1 ﬂornblondc T*“1brous, prlsmﬂtlc___px_'yo%a_l_g___ _
" 5-6_ " hvorago __L!},ug:_gjo»q___ 1 or 8-sided crystals. . _ ..
PN 16 1 Average  Amazonitc | qro\,n Fcldspar. ) Clouvoblo __
W ' 645 | Bbovo AYE,_I':‘ _ . Bpidote 11 Por. Basal Clo'lv. Trap_ql_ggc;nt
 6.5=7,5 | High - 4 ‘Gornet | Dodecahedral crystals o
6e5=T7_ “_} Averago Tolivinc Gralny'_qry_i;uls in masses_
6.5-7 | kbove Aver. | "Jade' i Tough, compact masscs
'7-7.5 | Average “Tourmaline |Striated, triangular crystals
e 1 Te5-8 Avoragq [ Beryl 6\—81(3.9(3_“_01‘1[0_25 1s, Emorald__
 R=d i Low Chrysoqgllg Waxy luster. . ouibka tq,__@g_ng_q\i___
t 3=3 ._5____ Above nvor. ; clestite | 3 Perfect Clcav'»gw. _Ortho. .
i 3=3.5 CHigh ‘Baritc | Tabulfxr.v 3 Por, Cleavs.
‘4 4 Lvcrage ._-._.,....‘ Fluorite |4 Porfoct Cloavages.
I_S__-______ %, Above Aver, | iyanite __ _|Bladed Crystals. Dir, Hardnoss
Bluc 2 — ' Above Aver. | 4patitc | Mussive or Hoxagonmal crystals
i 6 T Average | /Tourq_uomu _| Amcrphous, Waxy, nodular
' 7.5=8 Avera age. .| iBeryl Hoxagonal, Aqh.lm?rlno i
N ""7 ibove Aver, ; Corundum 6-sided crystc~l“ onpphll‘
| 2=245 1 hvorage _’El.gtltr\. __|Basal Clecav, Black Mica
Brown=~ l3.5-4 - hbove Avur. Sldurl'bo Rhombic Cloav. Tron ore
Black ;@ 7 | Excopt. High VC“ss;_torlte “IStream Tin., Reniform
s - +H1gp _ Zircon” " {Small, squarc prisms
156 ¢ hverage Lhugite T 12 Cloavs @ 90. Granular __
Black !5—6 T Avorage ! Hornblende |2 Cleavs @ 60, Fibrous
6.5-—7.5 o High Garnot 1~\/Ias‘m:Lvo or woll—formod x16e
‘ ' ’7-7.5 | hverage ‘ TSchorlite | Trigonal. Black ’I‘ourmﬂ_lno

—A—~



 DETERMINATIVE MINRRAL TABLE

I - METALLIC LUSTER:

%

STREAK | COLOR |rIA,RDNESS ; SFEC GRAVITY I'AME oo REMARKS
P e S crnmade s L et v i s S St B s o P oty s b

Red or  Rod- '2.5-3 Excopt. digh ,Loppor_ DU.C‘bll"" wcathers Greon
ff')“(od- Brown '3.5-4 Abovo Avor. | Sphalcrite Rbs:Lnous luutcr. 6 Clouv.

SBvowh | .j5.5-b,5 | High ““THematito~ | Fibrous, Bright, or Earthy

Dark 3-4e5 "Very Hdigh T 73trahadritel- P TR N
Gray- b | Tonnantite ! Brittle, complox Cu orcd
Hlaok 3.5-4  |'Above Aver,  |Sphalerite s Rus1nou., ITuster. 6 Cls,. ;_—.___: T
R ol . F5e=6e5 f High |Homatito ! Shiny, Platy, Scaly %
Yollow |Yollow |2,5-3 |Extr. High  |Gold | Mallcable, Scetilo e
Brown |Y-Black [3.5-4 Abovo Aver. ! Sphalcritc | Rcsinous luster, 6 Clcavs, Vi
"Groon- |Black 1-1,5 ~ [Very High =~ | Molybdenite |Bluish, Platy. Woatﬁoru Yollow
_Black | GI‘OOD_ZL_@ 16-6.5 [wmigh | Marcasite Coc’{gcomb pyritce b 3
“VWhitc  lAny :3e5=4 | Above Aver, 1 Sphalerite ‘Resinous lustor._P,r.' Cleav,
Dark ~|Dark ~~ T2.5 = | Excopt. High [Galona ~ _}Cubic (3) Clecavag:, Perfecet
Gray |Gray 2,53 | Extr. High  |Silver olecr color, e Black
or R¢5=3 _ | Vory High _ _ |Ch \lcocito Silvery on conchoidal fr: act,
or Black 3-4.5 _ ,Vory Uigh ~Tctrc.h\,dr1to [ Brittlo. Copper ore . __ .
—-12=2.5___ | Excopt. iligh ] Argontito  |Scetile. Shiny streak .
Black Lt. Gray i1_1’5 Very High Molybdenite |Bluish overtonos,. Pl
to {245 Exccpt, High | Galcna Perfcet Cubic Cleavage . . .
Mcte Whi | 2 | digh 1 3tibnite 'Bladod cry.:tgl_.i_._‘_l Cloavago
245=3 . ] Nory. H_yh Chalcocito . Conchoidal fracturc. Silvery _
e 15=545 | Vory High _  [Wolframito |1 Porfoct Cloavage. Tungston
Brassy . |6=6.5. High .wm_-u.ﬁPertO . _ |Good ¢rystals or magsivo .. __. .
Yollow . |3,5-4 Abovo Avor, | ChalcopyritolTarnishes casily, Greonigh St.
Bronzo |3 | Yory High Bornite .,¢TBluish~Purp1Q Tarnish. Copper .

i Blyo. . |1l.5-2 @ | High . Govellito Bluish, Platy. Coppor orc
() Brown _ |5-5.5 . |Very High | Wolframito {1 Porfect Clcav. Tungsten oro .
e Black 6_ _ . iVery High _. . rMa,gno,tit,c i1 Strongly Magn\,tlc. Iron oro.__
SR | V5,5~ 1Extr, High |Uraninito _Radio-activo. Gradmy —_ .. .

IT - NON-METALLIC LUSTER:

STREAK COLOR HARDNESS | SPEC, GRAVITY | NAME QRE‘VIARKS

“Gray- |Black _.1-6,5 | Low-High Wad,MnOp Earthy—compact. Pyrolusitc _

Black- |Black- I1[1-1,5 __JLow_ . ~— {|Graphite [Greasy focl, 1 Por, Cloave

Brown !Brown | 5=545 Vory High ' |Wolframitc Bladed crystals, 1 Clcav.

Rod or | 25 1 Extr. Righ™ [Tinngbar ~ {Granular or massive,  Morcury

Red- Red 3.5-4 | Vory High  _|Cupritc | 'High lustor, Purplish —  °

Brown | . _|5=6,5 " |Very Hich Homatito ~ |May be_soft, rod ochre ol
EE ______Black - | 5645 Vory High Homatito  {Shiny, Platy Scaly

Orange |Rcd 1.5-2_ | Abovo Aver, 'LRcalg(;r' " "I Cloavage. rgonlc"éi;'"'—'""
.} 3 TTTTTEXCopt, High Tl Vanadinito 16751ded 1 pr:Lsms. High Tustor

Yollow |[Yollow [1.5-2 __ | Above Avor. | Orpiment’ " !Platy, 1Cleav. with Kealgar

or 11,5-3.F [ Low Sulphur  |Pdalo color, burns Bluoc flamoc

Yollow- |[Yollow= |[1-5.5 ] dlgh o Limcnito i arthy and?or comEact Izlq_rl .

Brown |Brown _;L-_-,?_M____A H_gh*_‘____ C.irno’r_,lt_o | Powdcry, radio-active F:
3 . . Averago_ [ Jarosito " Micacoous “platos & scalos
42 SCRONEENE 1 T ; “Bxcopt. High | Vanadinitc _[dollow, 6-sided ‘prisms
Dark Br. 3.5-4 i Abovc Ayox;.__ Siderite 1‘/J\,aﬂbhcr:a Black 3 Clcavs.
FE) TR T Red-Br, [1-5.5 i_ High ' "’Limonito _|Iron orc. Loosc to compact
Lrocn Grocn | |3.5-4 ]High o Mq]&éhito Efforve sccs in acid. Copper
B .. iBluish ' 16 i Avorage ., Turquoisc  |Massive or “disscminated :
_Blue  Bluo 35-4 _ “rIZ_L_gh ]Aaurlto e Radiating, fibrous. PIal.f.lcl'x.‘i.i‘,c :
1 __.. . Vory Low _ _,Ulcxito ___q[SPtlQ,L or "Cotton—balls" i
Light 2 __ ;i Low ___ Gypsum _ _ il Perfoct & othor Cleavagos
2-2,5 T{hverago | iuscovitc _ |1 porfect Clc cavage, TabulaTl
or White 2-2.5 J_nxtr. Low _ |Borax Challyr, 1 Gloavaga:i™ ' "5 .
KeJ '  Ryorago.  ai Kaolm Clay mlnorals, fccl soapy
Faint 1 2e5 Low Halifo  |Cubic Cleavajo., Tastcs Sally _
Colors e e 4Excopt. High Ang'losit'c__:__'4 Massivo. “Toad org
*B__ﬁ_ i Avorago, 1 Caleite 3 Por, Cls., Wif, in acid b 5 o2k
%3- 5. ;EXC"’_p‘b. digh | Ccrussitc Adamantine’ :’Lustor, 1cad ore
3-3.,5 | High T Barite Tabular crystals, 3 Clcavs.
3.5-4 l Above Aver. | Aragonitc Radiating, "3 Clcavs, Taleits
3454 Avorago -:* Dolomite Curved crystals & massix_ro Nt
3o5wd 5 Abovo Aver, .:_’ Sphalerite +Rcs:|.nous, b Cloavages: 4 U8
},5_—5__ B Abovc Avor. . Magncs:.to ___Massive d__pos:.to. Chullr
b Avorugo i _* Fluorite 4 Cloavagos. Color chungg_S_____
_A.ﬁ—_ﬁ____;  Very ngh B ;Jch\,olltc IImp. Clcav, Ultra-vf_Icﬁ S 00
5-6_ ] A_ycrago___ T Tromolite T 1Bladod crystals or “fibrous
6 | Averago .1_1‘_‘9_l_dspar __|Cicavable masscs, Crystals
| ri___._ | Avorage | Quartz Lé—uldod crystals clear, Lng_s_s_}yg
7+5-8 Averago Beryl 6-sidod crystals, - —oTlon ovad
Kl r High Spincl” TDetAhodrons . M’xny L
I3 Ehovs Aver. Topaz — ,Por, Basal Gleav. on prisms




II -~ NON-METALLIC LUSTER (Continucd):

STREAK | COLOR | HARDNESS | SPEC, GRAVIIY :NAME | REMARKS
R 10 U ..._rGyPswn ik Per, Cleav, Clear,Sclenito
N |25 1Low _  ___ jHalite | Cubic Cloav, Salty taste
J Light 2,5 ~ " |'Average ~_  {FKaolin So__py feel, Clay mincrals
Gray =3 | Very f{g}im_] Cor 11~gyr1to _Xja__xy crusts, Tiry crystals
' 3 Avcrage Calcite Rhombic Clcav., Eff. in acid
Palo ' 3 Except, High Anglesite Massive, Banded with Galcna
3=3.5 Except, Hdigh !Cerussite | High Luster, Eff, in acid_ __
or 3=3.5 |idigh 1 Baritc ___ | Tabular crystals. Good Cl,
3.5 | High T TWitherite | Twin crystals, Vitrcous
Faintly !-3'.5—4 “Above Aygx_'.___. Aragonitc | 6—s:.dod twin crystals. Rad.
| 4 " Avorago 'Fluorite | Varlous colors. /4 Cloavs,
Colored L 4o ~:.5..___..' Ebove Avor, | Homimorphitq Faintly colorod. Zine oro
i 6 . Average I‘oldspar Clcavablo masSSOSame . (] G:cygtals kK
7 ) —_kvorage _____'Quartz  _ "é-sided crystels & mogsive
Ig______ i High g‘%pmcl | Many colors, Octahcxd_r_q]zw___“
197" Avove Aver, !Corundum | Rhombic fracturc, 6&=-sided
i 2=2,5 ._Avorago [ "Mical Basal Cleav., Tabular, Platy
Yollow, i»'2—3~*-- Vory High Corargyritc Waxy, small oubic crystals
3-3.5 _ 'High —IBarite [ Tabular crystals, Good Cl.
{ Brown, | 3.5-4 Abovo Aver, ~ [ Sphalerite | Rosinous, 6 Porfoct Cloavs,
: _215‘-_-_1_;____ anr%O Dolomito Massive, curved crystals
Orango 3.5-4 Above Avor. _ |Az;_gon1te Radiating crystals. otalactite
. "heb=5 Ebove” Avo;-. __Ldomlmov_jphltql Transluccnt. Pyroclectrig
| he5=5 [ Vory High ___|Schoolite | Ultra-violod,  Woak Cloav,_
‘ 5 “LBove Aver, | Apatitec  16-sided crystals & massivo
. B ngh iw.LllomltO TRosinous, Ultraviolot—greon
ny ' 6.5-745 THigh i Garnot_ Dodecahodrons_& massive s
-, : 7=745 Average Tourma}ing_ Striated, Trigonal crystals
i 7.5 THigh Zircon 1Gaod, TG%i'agonaJ. crystals
8 u‘_ﬁ{__Abow Aver, Topaz 3 Prlsms , Porfoct Basal Cloav.
S . N Excort, High | [Wulfenita. s Tabulur th;n crystal__‘_______,__“.
: j_m 1 Avorage 'Calcn;tg_» L Eff, in acld. Rhombic Clcav,
i 3¢5 Above _Avor, J_Bhodochrosito 3 Clcavs, Eff. in acldL_m
¢ Pink 3  Except, digh | Wulfenite ‘+Th1n squaro, tabular cryst.
: 6.5=7,5 | High 'Garnbt Woll-formod crystals & mass.
{ - to 7 | Avcrage g iRose! Quartz Massive & granular
7 _ Avorago o nAmothyst‘__ B 6—51dcd crystals, Purplo Qtz,
Red 7=7.5 "~ T Average {Tournaling | 3 or 6-sided prismatic cryste _
9_ __ . l‘Above Avor.. | Corundum __ | Gom material = Ruby . .. .
1 L Average 'Tma_lg o lGreasy fecl, Basal Clcav,
| 2-;_2_."2 ___i Avoragg TCthI‘ltO _ 1 Tiny fl_akos micaccous Cleav, _
Pale | | R=3 N " very ngh ;Corargy_ltOW Waxy crusts, small crystals _
! | 2=4 | Low | Chrysocolla | Sticky on tonguc, Waxy o
or 2=5 i Low_Aver. Scrpentine T Massive & fibrous. Sllppcry
t | 3.5—4 i 1 Above Aver,  |Sphalerito _| 6 Por, Cloavs, ~Resinous ___
Faintly, 4 lhvorage 'Fluorito |4 Por. cloavs, Many colors
{ Greon =6 " ihverage ~HiiSbostosT I'ibrous, “hydrous, M S”lica’ﬁo
Colored 5T T THigh o ‘ Smithsonifc | Appoars "ﬁﬂ'J “Ronifor s 4
g Lk Abovo Avcr. ,Anatlto | b=sidc d'crystéls. PhosPhate
’ __5-6_ . | fwor_ggg___m_ i Hornblende Flb_rqus_ _prismatic cx:_ystais
35_75_____“__; Avorago CTTVhugite 14 or 8-sided crystals. ...
ety S U i 6 Avcrage __“__‘ imazonitc | Groen Feldspar. Clcavablo
) ‘ ’ 6.5 - | hbovo_Aver, Epldotc, . I Per, Basal Clouv. Tran_s_ljggogl’p
7 8.5-7.5_ | High " Garmot __ |Dodocahedral crystals
,%;Q_—z_ __] Avorag_ 011v1r}c i Grainy crystals in masses
b,5=7___| Abovo Avor, _L"Jqdo" i Tough, compact massos__
T=Teb N:’_\vgr nto 1 Tourmaline ot*‘llLL\)d inxry*ui—ar o_yutu]i..___ .
it | 7.5-8 | Average TBoryl b-sidod. cryotals. Emerald . .
pded o o TOW Chrysocolla | Waxy luster. . Sticks fo_tonguo
13-3,5 . hbove Aver, | Colostito |3 Porfoct Cleavagos. Ortho.
| 3-3,5 _ . High Barite _ __|Tabular, 3 Por. Cleaae. = ..
‘4 G _‘ Avc,rago ] f‘_];u_orltc e 2 Porfoct Cloavagou.
l—5~:—- . Above Aver, | Xyanite | Bladed Crystals, Dir. Hardness
Bluc | 5~ _.I}_b_g_vc_z hver. | Apatitc I‘Lsswc or Hoxagonal c1 “erystals
‘6 [ivorage i Tourquoisc | Amorphous, Waxy, nodular
'7Q:§ . Avera ago, .. jBeryl | Hoxagonal, Aquamurino L
S | rbove Aver, ,Corundum 6-51dcd cx_'ystals. Sapphiro
2=245 _ | hvcrago _Biotito  _ |Basal Clcav, B Black Mica
Brown- 3e5=4 Lbove Aver, " Siderito Rhombic Cloav. Iron ore
Black = -} Excopt. ‘High _Cassiterite |Strcam Tin, Reniform il
ks _J—;5 CTimigh T TZircon [Small, squarc prisms
5-6 . hverage | _ fouglto 12 Cleavs @ 90. Cranular
Black 5-6 Fg}v_e__r’arggm " "Hornblende _ 2 Cleavs @ 60, Fibrous
L 6.5=7,5  High G " Garnot ‘Massive or wall-formod Figw .
| 7=7.5 ' hvorago Schorlito | Trigonal, Black Tourmaline




: STUDENT REFERFNCE MINERAL COLLECTION
) g : (M.I.T. Mineral Collcction)

Arranped According to Dana‘s System of erera*ogy
Seventh Edition

 NATIVE FLEMENTS
1. Sulfur T . sulfur, Nevada

2, Graphite - Colombo, Island of Ceylon
SULFIDES ' , : o ' A -
3. Chalcocite ’ ‘Butte, Monteana
4, Bornite . - Superior, Arizona
5., Galena ; " Galenay Kensas gy X
6. Sphalerite - ' Ottawa County, Oklahoma .
7. Chalcopyrite _ Rouyn District, WJébecp Canaaa
8. Nicecolite Cobalt, Ontario : '
9, Pyrrhotite _ , Falconbridge, Ontario
10, Covellite - . BPutte, lontana
11, Cinnsbai* _ Winnemucca, Nevada
12, Realgair . Manhattan, Nevada -
13, . Orpimen® | Marhattan, Nevada
14, Stibnite '~ San Beunito, California
b g e T IR =0 o 1 - SR ol U N TP Sonora, Mexico _ RETN T
( )16, Mercasite Pough's Querry, Mexico
7 17. Arsenopyrite : Gold Hill, Utah
18, Molytdexrite Sslt leke City, Utah
19, Smaltite Cobalt, Ontario
- SULFOSALTS ‘
20, Tetrahedrite with B5iderite : Coeur d'Alene District, Idaho
21, Enargite : Butte, Montana
g4t OXIDES ;
224 Cuprite with Chrysocolla e Butte, Montana g
23.  Zinclite, etc., Franklin, New Jersey
. 24, Corundum ‘ Zoutpansberg District
R o T Ee : R Transvaal
25, Hematite , Ironton, Minnesota
26, Ilmenite . St. Urbain, Quebec
27, Hausmannite : Huehue Tanango, Guatemala
28, tile Clay County, North Carolina
29, (Uassiterite Mexico
30 555 olusite ; \ - . Dona Ana County, New Mexico
31, Bauxite R : . Little Rock, Arkansas.
b YA silomelane : » i Amapa, Brazil



!

. OXIDES - continued

@ :.

.

O/

33. Limonite
Magnetite
35,  Franklinite
36, Chromite
HALIDES
%7, Halite
%8, Fluorite
39, Cryolite
CARBONATES -

40, Calcite
41, Magnesite
42, Siderite

43, Rhodochroalte

L4, Smithsonite
45, Aragonlte
L5, Strontianite
47, Cerussite
48, Dolomite
49, Malachite
50., Azurite

NITRATE
51, Soda~Niter
BORATE

52. Colemanite

. SULFATES

53, Barite

54, Celestite
55. Anglesite
56, Anhydrite

. 57. Gypsum

58, Aluaite
' PHOSPHATES

59 e Apa‘ti’te )
.60, Collophanite
61, Vanadinite

TUNGSTATES
62. Ferberite

63. Scheelite
64, Wulfenite

Tuscaloosga County, Alabama

"~ Tron County, Utah-

Franklin, New Jersey
Selukwe, Southern Rboda51a

Detroit, Michigan
Rosiclare, Illinois
Ivigtut, Greenland

. Cherokee County, Kaunsas.
Stevens County, hathnFmOﬂ

Nova Scotia
Argbn cina
Kelly, New Mexico

'Englqno

Hamm, Germany

Cocur dfAlene Jlutvict, Tdabko

- Seleasvaan, Norway

Congo
Bigbee, Arizona

Tarapaca, Chile

Tnyo County, California

-Kugstwk,Sm¢hmeuﬁa

Torreon, Coahuila, Memicc
Dividend, Utah

Bancrof%, Ontario

Grand Rapids, Michigan
Marysvale, Utah

Perth, Ontario
Conda, Idaho
Gila County, Arizoaa

Boulder County, Coloredo
Porcupine, Ontario
Gailuro Mountains, Arizona




SILICATES

€5.

664’

67
€8.
€9.
70,
71.

; 720

730
Ths

750
76,
77
T8

79

- 80,

81,

82

. Hornblende

Nesosillcates

Willemite with Framklinite, etc.

Olivine

Garnet (Almendine)

Zirceon
Andalusite
Sillimanite

Kyanite

Topaz
Staurolite et .
Titanite (Sphene)

Sorcsilicates

Henimorphite

Epidote

Allanite

Tdocrase (Vesuvianite)

Cyclosilicates
Beryl

. Cordierite

Tournaline

Chrysocolla ... . omimm I

‘Tnosilicates

Enstatite
Diopside

- Spodumene

Auglte " "=
Rhedonite
Tremolite
Actinolite

| Phyllosilicates

Kaolin

Serpentine -
Garnlerite

Talc

Muscovite

Phlogopite

Biotilite

Lepidolite

Chlorite (Prochlorite)

Frenkiin, New Jersey
Jaekson Co., North Carolina
Warren County, New York
Brazil "W '
Mineral County, Nevada
Australia ' g
Minas Gerals, Brazill
Stonchan, Maine.

Abilene, Virginia

Vestport, Ontario

" Newton. County, Migsouri

Calumaet, Colorado
Essex County, New York:
Crestmore, Califernia

Argentina :
Kragero, Norway
Brazil

Miami, Arizona . . .mwwﬂ‘w,,.""

Bamble, Norway

Minas Gerais, Brezil :
near Keystene, Soutl Dakota
Otter Lake, Quebec
Silverton, Colorado

Balmat, New Yorlk

Chester, Vermont

Otter Lake, Quebec

Dry Branch, Georgila
Thurnan, New York
near Rlddle, Oregon
St, Lawrence Co., New Yorlk
Eau Claire, Ontario
Burgess, Ontario

Bancroft, Ontario !
Keystone, South Dakota .
Chester, Vermont




O

-100. -

101.

1020
:L03 o

104,
105.
106,
107.
108,
109.
110.

s A Lp e
Tectosilicates
Milky Quartz ; Park Ceunty, Colofado
Chalcedony Riverside, Washington
Opal Virgin Valley, Nevada

Parry Sound District, Ohtarin

Orthoclase (Microcline)
Lake 8t. Johmn Co., CQuebec

Plagioclase (Labradorite)

Leucite Civita Castellans, Ilaly
Nepheline B Dungannon Township, Ontario
Sodalite . : Bancroft, Oantario

- Scapolite : " Bolton, Massachusetts
Natreolite ‘ : Oregon :
Stilbite Nova Scotis

B

Prepared by:

WARD®S NATURAL SCIENCE ESTABLISHMENT, INC.
" Po0e*Boxfl712
Rochester, New York, 14603



