




II'" = 23 °44' 
;8''' = SSo 86' 
gg''' = 55° 26' 
mm'lr = 92° 50' 
IJIJ' = 50° 54' 
ii' = 85° 12f' 

C1J = 24° 21' 
e. = 47° IS' 
~ = 56° lSi' 
en = 15' 89' 
cp = 81° 20' 

:$ = *74° SO' 
= 55° 48' 

cq = 70· 16+' 
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PYROXENE GROUP-PYROXENE. 
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= 711° , 

= 15° 5 
= 22° 32' 

= 42°' 2' 
= 60' 21' 
= 76° 28' 
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ed = 57° lot' 
eW = Sso 57' 
eLl = 71° 2S' 
ck = 46' 46' 
au = 58° 58' 

= 47° 4~' a1' 
a', = 76° 54 
a'o = 61° 82' 
a'A = 55°~' 
tU = 76° 16 
/JIll = 79° 86' 
a'k = 61' 51' 
a'Ll = 89° 50' 

~ 

t: 

358 

a'W= 90° 9 

uu' = 41:f 29' 
t1f)' = 6l:i 0 42' 
tDtI)' = 77° 25' 

= *29° S?;' p' ,.' = 59° 11 
00' = 84° 1 \' 
AA' = 91° 85' 
kk' = 28' 52' 
LlLl'= S7° 50' 
m'p = *79' 2S' 
tid' = 106° 58' 
bW= 59° 29' 

6. 6. 

FlgaJ 1, 2, Russell, N. Y. 8. Pierrepont. N. Y. 4, Gouverneur, N. Y. 5, 7.~, De Kalb. 
N. Y. 6, Rossie, N. Y. 1-7, Pfd. 8, Monroe, N. Y. 9, Warwick, N. Y. 

Twins": two pI. (1) a, contact-twins, common (~g.18), sometimes 
(2) c, as twinning lamellre producing striations and pseudo
cleavage or parting lie; very common, often of unquestioned 
secondary origin; also capable of being produced artifici/!lly. 
(3) y (101) cruciform-twins, not common, f. 20. (4) W (122) 
contact-twins or penetration- and cruciform-twins, the verti
cal axes crossing at angles of nearly 600 (h W = 590 29', 
and since a' W = 900 9', the faces a and J! fall nearly in a 
plane; sometimes repeated as a six-rayed star (f. 21). 

Crystals usually prismatic in habit, often short and thick, 
and either a square prism (a, h prominent), or nearly square 
(93°, 87 0 ) with tn predominating; sometimes a nearly sym
metrical 8-6ided prism with a, h, tn. Often coarsely lamellar, 
I r or a. Also granular, coarse or fine; rarely fibrous or 
columnar~ 

po I ysyn thetic .. 

10. 
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DIOPSIDB_ 

Val d'Al", ""'&t,,,lMI •• grun 
Achmato4'!!k, £71£,'1' IJfW1l 
Zillenhat ,,,:li1!!iuI 

.. darkgr~ 

5_ L. Baikal, BaikaliU 
8. Arendal 
7. New York State 
ii, De Kalb, N. N 

Taberg 

10. Nordmark, wTaiU 
11_ ~ 
12. .. grau-grun 
13_ dark gr~ 

17. ft:~~ :.~:: k7 4'1I1J'1Wn 
18_ PlllklLne_ grun 
19. Hermala Lojo_ gr~ 
20_ Stansvik, gr~ 

g~ail!:;~:;l~;l4'kgrwn 

23. Zermatt 

24. Albrechtsberg 
25_ N ordmarksberg 

Gefreea 
Mt. Sommf1 
Wsmpul4'. 

29. Tavastbv, 
80. Valpellfna 
81. Kriml 

Edenvill41 

.. 

83. DIamond Fields, S, A_, 

G_ BiOt AltO. FetO. FeO 
54'28 0'1£& fp'98 1"91 
54-7' 2'91 
04"45 KiM 8'81 
54'85 fp'I5 8'29 
54'28 1'22 0-89 8'09 

f 118'96 0'78 0"97 8'49 
58'28 1'87 1'08 '-1iO 
52'79 1'45 0'62 5-02 
M'12 1-12 

58-71 0'88 2'94 

54'59 0-11 2'49 
54'09 0'28 0-19 8'86 
6U8 O'SS 0'48 S'lil 
6!J'OS 0'75 0-82 7'84 
1iO'91 4} .& 4 01£6 17'84 
51'0.,) 9Ii 17"81 
52"9 2'68 
1iO'81 4'81 
52'6 4'0 
58 08 4'97 
112'76 10'88 

48'87 27'1iO 
M'49 0'55 • -
54'22 1'84 

MOO 0'16 0'116 
58'20 0'08 2'88 

54'00 8'78 
42'78 4'22 
111'88 "ill £4 4'82 
52'SO 8'10 11'52 
54 02 0'20 8-07 
62'08 1"86 2'116 8-9S 

51'05 ·80 12'28 

SlOt AltO. CrtO. FeO lInO lIgO CaO 

gr"~ 8'. 52" 0'6 2-8 8'5 15'5 20'5 H.O 1_!99! 

54'97 k'~ 4'71 14'80 21 
51'86 1£,,.8 8-46 l.7'4O 2211£ 2-44. 

~_ Kfcmie 

87. Kaiserstuhl 

bb~ - 99'7': 
58'87 2'45 1-49 8'84 ,.,., 18'57 2:34' Fe.O.- 2'07: 

[K.O 1'48, Na.O 1'29 = 100'20 
111'89 4-76 1-09 4-40 0'54 11>"47 19'73 iusol. 2'30 = 

Schw. S,.,::l4'. iiii88lau 110'44 40 9'70 17'42 14"4".;1 
[100'18 

98'69 
Lherz . 118-M '30 8-112 12'48 ;00'87 
Dreiser 49'71 ~361 5'08 17'84 100-0 

lhDBNBBRGITB, alto aboN. 

Tunaberll 
45. Vester Stlfberg 

G, SiO. AltO. FetO. FeO MnO MgO CaO 
8'466 52'84 0'25 28'19 14'29 1049 = 100'116 

S'55 

48'38 1£28 15'88 2'22 2k:W 0'28 = 
49'00 
4.7'62 
48'29 

:;85 17'24 
0'10 26'29 

24'01 6"7 

LIoo'n 
1'84 27 101'18 
2'76 21 100'18 
2'88 17'69 alk, 0'22 = 

r99/U 
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PYROXENE GROUP-AOM7TK 365. 

Twins: two pI. a, very common, f. 1; crystals often polysynthetic, with 
enclosed twinning lame lIm. Crystals long prismatic, 
vertically striated 01' channeled; ·the prisms bent, 
twisted or broken. Acute terminations very character. 
istic; fsces often rough or rounded (a, b, p, s). In
clined hemihed rism, like pyroxene, probable. 

Tbe above applies to ordinary acmiu. 
For ~"rite. the CI-ystals are prisIDntlc I ~ witb 1[1 prominent, 

also a, b, lind '!Sually terminated by B (111), or p (101). or 'W ith 
..1 (592) and p (101); again. prismatic by extension of (ill) with 
m small. Twins not common. Also occurs in groups or tufts 
of slender acicular to capillary crylltals, and in fibrous forms. 

. Cleavage: 1/l distinct; b less so. FI'scture uneven. 
BrIttle. H. = 6-6'5. G. = 3'50-3'55 Bgr. Luster 
vitreous, inclining to resinous. Streak pale yel10wish 
gray. Color brownish or reddish brown, green; in the 
fracture blackish green. Subtransparent to opaque. 

1. 

I i 
I i 
J III /I 1 - ! 
, I 
I I 

2. 

m a 

1, AomiU; 2, ~, 
Norway, BrOgger. 

Crystals of acmite often show a marked zonal structure, 
gr~n within and brown on the exterior, particularly I a. b. p (101), 
,(111). The brown portion (acmlte, see below) is feebly pleochroic, the green (reglrite) strongly 
pleocbrolc. Botb have absorption a> II> t. but the former has alight brown with tinge of green. 
II greenish yellow with tinge of brown. t brownish yellow; the latter has a deep grsss-green, 
II lighter grR88-green, t yellowish brown to yellowish. 

Optically -. Ax. pI. U b. Bxa " C = a " C = + 210 to 6°; for acmite + 5.° to-
6°, for mgirite + 210 to 3.°. Axial angles large. For mgirite, Bgr.: 

Na 2E = 184° 27' 2H. = 68° 41' 2H. = 117" !If .. 2V. = 68° 28' /1 = 1'7_1i3 

Al8o. Liven. /1, = 1'8084 Na. Sanger (Hosenbusch). 

m 
Comp., Var.-Essentially NaFe(SiO.). or Na.O.Fe.O •. 4SiO. = Silica 52'0, iron 

aeequioxide 34'6, aoda 13'4 = 100. Ferrous iron is also present. 
The analysis of Doelter as Interpreted by him gives, with 89 p. c. of the charact.eristic 

m om n 
NaFe(SiO.)., also 6 p. c. of Fe1<·e.SiO.. 3'7 p. c. of FeAIBiO. and 1'8 p. c. of CaMn(SIO.) •. 
BrOgger. however. Is inclined to &88ume the presence. with 85 p. c. of Na.Fe.(SIO.) .. of 11) 
p. c. of FeFe.(SiO.) •. 

The essential Identity of acmite and re~rite was shown by Tschermak, Min. Mltth., 88, 
1871; It had been earlier suggested by Rose. Irryst. Ch .. 76, 1852. 

BrOgger regards the Interior green, highly pleochroic, portion of the acmlte crystals (noted 
above) as Identical with the chamcteristic regirlte, while to the acmlte proper belongs the feebly 
pleochroic brown exterior with greater angle of extinction (to + 6°). Acmiu is chamcterlzed 
by the prevalence of twins, the acute tenninations. the common occurrence of B (ih 1). etc. 
With ~~ simple crystals are the rule and twins mre; the crystals are mor!1 often bluntly 
terminated. with ..1 (592) prominent; also of quite distinct habit. prismatic 1111. The color 
and higher angle of extinction of the acmite indicates greater iron percentage. 

ADal.-1, Rg .• Pogg., 103, 800. 1858. 2, Doelter. Min. lIlttb .• 1,879.1878. 8, Id .• ib., p. 
874. 4, 5. Id .. lb., Zs. Kr .• 4. 84. 1879. That these analyses are of reglrite and not arfvedsonlte 
seems to be sufticiently shown by Rg., Min. Ch .. Erg., 24. 1886, cf. Lorenzen. 6. Lorenzen, 
Min. Mag., 6, 55, 1882. 7. Forsberg, quoted by Ramsay. Fennia, 3, No 7. 1890 (Geol. Beob. 
Halblnsel Kola.) 8, J. L. Smith. Am. J. Sc .• 10,60. 1875, 

Acmite. 

1. Rundemyr 

2. 

&giri~. 

G. 
3'58 

8'520 

S. Brevik 8'501 
4.. Kangerdluarsuk 
5. II 

~_ 8'68 
7_ Kola PeninsUla 8'51 

8. Hot Springs. Ark_ 3'58 

BiO. AI.O. Fe.O. FeO MnO CaO MgO Na.O K.O 
51'66 28'28 5'23 0'69 12'46 0'48 TiO. 1'11, 

[ign. 0'89 = 100'21) 
51-85 1'59 82-11 2'59 0'87 - tr. 11 89 tT. = 99'40 

f 51-74 0'47 26'17 8'48 0-46 5'07 1'79 11'02 0'84 = 100'54 
52'22 0'64 28'11) 5'85 0'54 2'19 1'45 10'11 0'84 = 100'99 

f 49-91 1'24 22'88 18'95 0'42 1'72 0-21 \1'49 0-32 = 100-09 
40-04 1 80 29'54 482 tT. 2-70 tr. 18'81 tT. = 101'2) 
51-82 0-60 2102 8-14 1'00 8'01 1"47 11-87 0'85 ~n. 0'50 

= 100'28 
51-41 1-82 2330 9'45 2-03031 11-88 tT. '10. 0'13 

[= 100'88 
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PYROXENE GBOUP-8PODUJfJIlNE. 867 

Pleochroism atron~ in deef green varieties. Optically +. ~. pl. lb. Bx. A 
~ = + 26° Dx., = 24 to 25i Greim. Dispersion p > 'Vt horizontal. Refractive 
indices and axial angles: 

N, Carolina, Na a = 1'661 
Brazil, red, a = 1'660 

y = 1'677 
Y = 1'676 

Brazil (:iT = 1'669 Dx.' 
Levy-Lex,' 

BrazU 2Ha.r = 64° 47' 2HL 7 = 64° 58+' 2HLbl = 66° 4i Greim', 

VU'.-l. Ordi1l.M1/, Color white or nearly white, yellowish, rarely amethystine; commonly 
In ftAttened prismatic crystals. often very large, up to • feet or more In length and 12 inches 
across. 

2, HiddmiU. Color yellow-green to emerald-green. the latter used as a gem, resembling 
the emerald but showing more variety of color because of Its pleochroism. 10 small <+ in. to :a 
Inches long) slender prlslnatic crystals, surfaces often etched as the result of the action of some 
DaturallOlvenL 

1. 2. 3. 

, 
,~." -. 

p 

FIg. 1, Norwich, Mus. 8-4, HiddeniU, Alexander Co., N. C. 8,4, Sketches of natural 
crystals, W, E. Hidden, 

Comp.-LiAI(SiO.). or Li.O, AI,O,,4SiO .. = Silica 64'5, alumina 27'4, lithta 
S'4 = 100. Generally contains a httle sodIUm; the variety hiddenite also chro
mium, to which the color may be- dne. 

AnaL-I. 2, Rg" Pogg, Ann" 86, M6. 1M2, 8, Thomson, Min" 1, 802. 1886 .• , PIsani, 
C. R., 84, 11109, 1877. 5, 6, Doelter, Min, Mitth" 1. 528, 526, 1878, 7, Jannasch, Jb. Min" 1, 
196,1888, 8, 9. Julien, Ann. N, Y. Ac. Be., I, 822, 1879. 10, Penfield, Am. J. Be., 20,259, 
1880. 11, J. L. Smith, Ib" 21, 128, 1881. 12, Genth, ib., 23, 68, 1882. 

G. SIO. 
1. Utt) 8'188 66'02 
2. i{ml 8'137 65'58 
3, illiney 63'81 
4. Brazil 8'16 68'80 
5, Huntington 88'79 
6, Brazil 88'M 
7. 8'174 64'82 
8. Gosben 8'19 68'27 

9, Chesterfield 8'196 61'86 

10, Branchville 8'193 I 64'25 
11. Alex. Co .. IruldM&~ 8'170 64'85 
1l .. 8'166 68'95 

Al.O. 
29'14 
29'04 
28'51 
27'98 
27'08 
27'66 
27'79 
28'78 

28'48 

27'20 
28'10 
26'58 

FeO CaO 
tr. 0'1iO 

1'42 0'97 
0'83 0'73 
1'17- 0'46 
0'89 0'78 
1'15 0'69 
0'67 0'17 
1'171' 0'11 

2'781> 0'79 

0'2()b 
O'25b 

I'll 

MgO LI.O K.O Na.O 19o. 
0'15 IN7 0'14 0·46 - = 100'88 
0'07 4"49 0'07 0'07 - = 101'66 

5'60 - "86 = 99'84 
6'75 - 0'89 - = 101'00 

0'21 7'04 0'12 1'10 - = 101'41 
7'09 - 0'98 ~ = 100'91 
7'45 - 0'55 ')'12 = 101·07 

2'02 6·89 1'45 0'99 0'86 MnOO'64 
[= 100 63 

1'515 6'99 l'SS 050 0'46 MnOl'04 

7'62 tr. 
7'05 -
6'820'07 

[= 100'68 
0'89 0'24 = 99'90 
0'50 0'15 = 100'40 
I'M - Cr.0.0·18 

• Incl. )lnO 0'12 b Fe.O •. 
[= tOO JUj 

Tht formula, as given above. was fil"Bt correctly eRtabUsbed by Doelter. 
PyT., etc.-B.B, becomes white and opaque. swells up, imparts a purple-red color (I1t0l4) ~ 

the fiame, and fuses at 3'5 to a clear or white glass. The powdered mineraI, fused with a 
mixture "r potassium blsulpbate and fluorite on platinum wire, gives a more Intense lithia 
ftaction. "Not acted upon by acids, 
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1. Chesterfield 

2. Branchville 
8. 

PYROXENE GROUP-JADHITE. 369' 

BiO. AltO. Fe.O. FeO MnO CaO K.O NatO LItO B.O 
4680 3:l'G2 2'33 0'04 0'77 7'24 0'78 0'82 7'66 MgO 0'48, CoO 

[u'04, organic 1'14 = 100'12-
48'98 84'72 0'54 0'88 0'64 9'64 0'85 5'04 = 100'19 
Ga'47 82'86 0'79 0'42 0'72 0'17 7'68 0'44 0'04 4'07 = 100'16 

The original killinlte (ThomllOn, Min., 1, 880, 1836) was from KilIlney Bay, Ireland, where 
it is a1&o an alteratiou-product of spodumene, sec further Gth Ed., p, 480, 

The following scheme explaius the above changes of the spodumeue, supposing an exchange 
of the alkali metal: 

Bpodumene :(LWl:)i.O.] = rLiAll:)iO. + NaAIBi.O.] fJ spodumene 
f.:ucryptlte Albite 

= [(K,H)All;'iO. + NaAI~i.O.] cymatollte 
Muscovite AlbIte 

= (K,B)AlBIO. + j NaAISI.O. albite 
Muscovite 1 or KA.IBi.O. microcline 

(or killinite) 

L 

Experiments sbowing tbe effect upon spodumene of solutions of potassium and sodium 
carbonates, see Lemberg, Zs. G, Ges" 39, 584, 1887. . 

Bef.-I Min~ p. 693, 1800, 169, 1852: Hath obtained for Alexander Co., No. Carolina, 
l1J(ldumene, Ii : 0 : ~ = 1'1288: 1 : 0'62845; Ii = 69° 82t'; the crystals were measured with 
the help' of attached glass plates, Ber. nied. Gee., May 8, 1886, The surface of tbe crystals of 
biddemte are often extensivelY' etched, and some of the planes noted, ct. I and' below, may 
be simply corrosion forms. • J, D. D. I. c, • E. S. D., Alex. Co., Am. J. Be" 22, 179, 1881. 
, Hath, I. c. • Am. J. Bc., 32, 204, 1886. 'Greim, Jb, Min., 1, 258, 1889. ' Min. Roches,. 
266,1888. 

328. JADEITE. Nephrite or Jade pt. Jadeite Damour. C. R.. 66, 861, 1868. Chioro
melanlte Id., ibid., 61, 813, 357, 1865, 

Monoclinic (or triclinic)', with cleavage and optical characters like pyroxene. 
Only known massive, "Nith crystalline structure, sometimes granular, also obscurely 
columnar, fibrous foliated to closely compact. 

Cleavage: prismatic, at angles of about 93° and 87°; also orthodiagonal, 
difficult. Fracture splintery. Extremely tough. H. = 6'5-7. G. = 3'33-3'35. 
Luster subvitreous, pearly on surfaces of cleavage. Color apple-green to nearly 
emerald-~een, bluish green, leek-green, greenish white, and nearly white; some
times whIte with ~ots of bright green. Optically biaxial, negative. BXa 1\ ~ = 30° 
to 40°, 2H...,. = 82 48' Knr. Streak uncolored. Translucent to subtranslucent. 

Comp.-Essentiallya metasilicate of "odium and a.luminium corresponding to
~',,(lllmene, NaAl(SiO.). or Na..O.AI.O • .4SiO. = Silica 59'4, alumina 25 ·2, soda 15'4 
= 100 
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