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268 OXYGEN OOHPOUND6. 

(1. c.); 26-28, Wachtmelner (1. c.); 29, Klaprotb (Beitr .. it 22, Y. 181); 30, W. WIChtmeister 
(Jahreab., :n.v. 3M); 81, Bahr (ib.); 82, Beanard (Jahreeb., 1849, 745): 33, 34., :Mallei IJ. G. Sd. 
Dub!., Ramm. 6th 8uppL, 126); 35, W. J. Taylor (A.m. J. Sci., IL xix. 20); 36, 0. A. Kurlbaum 
(ib.); 81, Kjerulr (J. pr. Ch., lxv. 192); 38, &9, T. Wachlmeister (l c.); "'• Koberg (J. pr. Oh., 
:dill. 122); 41, Piitzer (Bamm. .Min. Oh., 696): 

a1 *I Pe te Mu Mg 0.. 
20. Fahlun, .AimGI!d. 39•66 19·66 89·68 1•80 -=100·80 Hilling: 
21. Zillertbal, lm. 39'12 21•08 s·oo 27':18 o·8o 6·76=100·04 Kobe 
22. Hungary, prec. "''58 20'61 i•OO 32•10 1'47 -= 100·34 Kobell 
23. Zillertbal, II 39'82 19•80 34'06 0•85 2'00 3·28=99'10 Karsten. 
24. Oblaplau 87•16 18118 81'30 o·ao 10·111 0'86=97·34 Karsten. 
26. Greenland 89•86 20•60 24•86 0·46 9118 3'111 = 99•20 Karsten. 
26. EngaO, dull nd "''60 19'95 33'93 6•69 -=101•17 Wacht. 
21. N. York 42'61 19•16 33•67 6•49 1'07=101•79 Wacht. 
28. Norway 62•11 18114 u·64 1•'14 6"18=101•20 Wacht. 
29. Oriental 36'76 27•25 82'88 0'25 -=96·68 Klapr. 
30. Garpenberg 39'42 20•27 24•82 '1'61 3•69 2·68=98'34 Wacht. 
3L Brena, Westm. 37•16 19'80 87•66 3'19 2113 0'90=100'23 Bahr. 
32. Alberureit, lmla..,., 38•76 21 '00 82115 6•43 8'96 - =102•19 Belm. 
88. Wlcklow, blac.ll 86•77 19'85 88117 6•04 -=98·'18 Hallet. 
M. Killiuey, llroum 37'80 21'13 84•83 4•46 1·58=99·7 6 Hallet. 
36. Yonkers, N.Y.,-.,. 38'32 21•49 30•23 2·.e 8'29 1'38=100·17 Taylor. 
36. Delaware Co., Pt.., trp. 40'15 2o·n 26•66 1•86 8118 1·88=99·84 Kurlbaum. 
97. Or&Titza 3T-52 20·01 36•02 1'29 2•61 0·89=98·23 Kjerulf. 
38. Hallandsaoll, dtUl red ·U'OO 20•10 28•81 2•88 8'04 1'60= 10o·33 Wachtm. 
39. II " 42110 21110 25'18 2•37 4•32 4'98=99·86 Wachtmelet. 
40. Abo, rdl&.-bn. "''19 20·11 85'27 0•99 4:98 0·60=102·10 Koberg. 
41. Brazil, momw 37•28 16•22 8•73 26"16 8•40 3·14, 4 ·31 = 96·79 Putzer. 

In anal. 26, 0.=4'288; IDal. 2'1, 8'90; &Dal. 33, 4•196; anal. 88, 4·188; IDal. 39, 41143; anal. 
40, 3•86. • 

D. Jfat~gca-Alumiftagarud; 8Plr81U.BTI'I'a. (nrauati'Ormlges Braunsteinerz (fr. Speeaart) Jrlayr., 
Beitr., ii. 239, l7P7=Bnunsteinldesol (near Garnet) KMII., Tab., 20, 69, 1800. llangauesian 
Gamet (fr. Haddam) Sqfberl, A.m. J. Sci., 'ri. 165, 1823. llangangranat lkrm. Broddbograuat 
Ben. Speesartiue Bead., 62, 1832.) Color dark hyacinth·red (tr. 8pe888n), sometimes with a 
ahade of violet, to brownish·red. G.=8·7 -·l-4; tr. Speeeart 3·6, Klapr.; tr. Haddam 4·128, Bey• 
bert; fr. Broddbo 4:676, d'Ohaaon; l't. Kiuk 4·38, Liaeen.ko. 

Analyses: 4i, H. Seybert (Am. J. Sci., 'ri. 11i6, 1823); 43, Bammel.aberg (J. pr. Ch., lv. 487); 
44, d'Oh880n (Bchw. J., xu. 846); 4.6, Lieaenko (Kokacb. Kin. B.ueel., liL :130); 46, Klaprot.h 
(Beit.r., ii. 244): 

4.2. Haddam, Ct. 
43. ,, 
44. Broddbo 
46. llillllk 
48. Spesaart 

Si 
SII'8S 
36•16 
39'00 
86·80 
36'00 

18'06 
19"16 
14'80 
11'48 
14.•26 

Ui18 
11'10 
16'44 
14•32 
14.•00 

Mn 
80·96 
32·18 
U·90 
30•60 
36'00 

0•22 

In anal. 4.2, 0.=4·128; IDal. 43, f•276; anal. f6, 4·88. 

-=99"78 Seybert. 
0•68=100 Ramm. 
-an 1·00=97·64 D'Ohnou. 
0·111 = 99·21 Liasenko. 
-=98·26 Klaproth. 

E. Li'IM-lr'OftiJCII"Ud; AlrDUDITB. (Commou Garnet, pt. A..Jlochroite (l'tom Drammen and Feirin­
gen, Norway)~ .Andrelda, J. de Phys., li ~43, 1800, Scherer's J., IT. 32. Black Garnet; :Melauit 
(l't. Fraacati.) Wem., 1800, Ludw. Wem., L 4.8, 64, 1803. Aplome H., Tr., iT. 2ll9, 1801. Kolopbo­
uit ~.Andrcada; Stm<m, ~W. J., iT. '<!6, 1&17. Grenat ~einite=ColoJ!honlte H., Cours. ~804., 
IN.t:46, Tabl, 261i, 1806; Peeh-Granat KCII'II., Tab., 32, 89, 1808. Topuolite (fr. Ala) .&tmllftn, J. 
de Phye., l:r:iL 1806. Pyreneit (fr. Pyreueet1) Wer11., 1811-li, Holfm. lliu., IL 373, 18111. Kalk­
grauat .&n., LOthr. Granat "· Longban Rollw§. Alb., UL 329, 1810; B.otboiBte .Ben, N. Syat. Kin., 
l!18, 1819. Polyadelpblte (fr. Franklin, N.J.) Tlwm., Kin. i, 164, 1836. Jelletite (fr. Kt. RMM) .Ap­
johr&, J. G. Boo., Dublin,"· 119, 1863. Yttargrau» (fr. Norway) .8ergemGnn, Bitz. Gee. Bonn., July, 
1864..) Oolors nrioUI!, including wine-, topu-, and greenish-yellow (topuollte), apple-green; bro'lll'll­
lah·red, brownish-yellow; grayish-green, dark green; brown; grayish-black, black. G.=3·M-4.. 

Named .Androdile bf the author afl.er the Portuguese mineralogiet, d' Andrada, who deecribed 
and named the lint o the included subnrietiee, Allochroite. The inclnded kinda vary so widely 
in oolor and other reapecte that no ooe ot the uamea in WMI will sene for the group . 

• 
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Chemically there are the following eubvarledea : 1. Simple Lime I~ in which the pro­
toxyda nre wholly or almost wholly lime. Includes : (a) Topazolile, having the color and trnna­
parency of topaz, and alao sometimes green ; although resembling eeeonite, Damour has shown 
that it belongs here. (b) Coloplwnite, a coarse granular kind, brownish-yellow to dark reddish· 
brown in color, resinous in lustre, aud u.sually with iridescent hues; named al\er the resin C()/oplumtJ. 
(e) Jlelmlile (named from I''~"'• black~ black, either dull or lustrous; but all black garnet is not here 
included. Pyreneiie is grayiah·black melanite ; the original aJforded Vauquelin 4 p. c. of water, 
and wa.e iridescent, indicating incipient alteration. (d) Dark green garnet, not dlatingulahable 
from some allocbroite, except by chemicnl triala. Jelktite ill green garnet, light or dark, and yel· 
lowiah-green, from the moraine of the Findel glacier near Zermatt, M.t. RoB& ; named al\er 
J'ellet, one of the describers of it. 

Caltkrile, a mineral !rom Nepeul, India, is eeid to be nothing but 11148Sive garnet; but whether 
belonging to this group or not ia not stated. 

2 . .Jianganuian LiTM-lrongarnd.. (a) Rolhojfite. The original all«hroilt wu a mang~~~~esian 
lrongarnet of brown or reddish-brown color, and of Jlne-grained ID88sive structure. The Roth· 
l1jfik., from Longbao, first analyzed by Rothofl; is similar, with the color yellowish-brown 
to liver-brown. Other common kinds of manganesian irongsrnet are ligM and dark, dusky green 
and black, and ot\en in crystala. Thomson's PolyadtJphite was a IDI88ive browniah-yellow kind, 
Crom Franklim, N. J . (anal. 66, 67~ The aame locality affords another in dark green cryaWs, 
containing still more manganese. 

(b) .J..plM"M bas ita dodecahedral faces striated parallel to the aborter diagona~ whence Haiiy 
inferred that the fundamental form wu the cube; and ae thie fo:rm ia simpler than the dodooahe· 
dron, he gave it a name derived !rom • ... ~6o, simple. Color of the original aplome (of unknown 
~ty) dark hrown; also found yellowish-green and browniah-greenat Schwarzenberg in Saxony, 
and on the Lena in Siberia. 

3. YtJrif~ Li'TM-l~; Ylkrgamet. Oontaineaevoral p. c. ofyttria (anal 76); G.=8·88, 
Bergemann ; B.B. infusible. 

Analyses: 47, Hialnger (Jahreab., iL 101); 48, Seybert (Am. J. Sci, v. 118); ~.Karsten (1. c.); 
60, Bredberg (At. H. Btockh., 1822, i. 63); 61, Bucholz (Soberer's N.J., lv. 172); 62-67, W acbt­
melater (L c.); 68, Thomson (Ann. Lye. N. Y., ill. 9, 1829); 69, V auquelin (J. de Pbya., l 94); 
eo, Klaproth (Beitr., T. 168); 81, Karsten (l c.); 82, Damour (L'lnetitut, No. 1198, Dec. 
1866); 63, Ebelmao (Ann. d. M., IV. vii. 19); 64, W. Fieber (Am. J. Sci., II. iL 84); 66, Bahr (J. 
pr. Ch., !Iii. 31.~~; 86, Weber (Ramm. 6th Suppl., 19~); 61, Ba~n (ib.); 68, D. Forbes (Edinb. 
N. Ph. J., II. 111.); 69, 10, N. v. Ivanof (Kokech M:m. Rueel, Iii 79); 'll, Techermak (Jahresb., 
1880, 766); 72, E. K. Granqvi8t (Koksch. M:in. Ruael., ill. 32); '18, A. Stromeyer (Jahreeb. Han· 
over, xili. 2~, 18M); H., Roee (Klr.r!jt. Tab., 88); 16, Bergemann (Sits. Gee. Bonn, July, 1864); 
'l&, Wright (J. G. Soc., Dublin, v. 119, Ann. d. M., V. iU. 707); 71, Damour(L o.); 78, v. M:erz (Nat. 
Gea. Zurich, vi.); 19, Karavaief (Kokach. M:in. Ruaal., ilL 34): 

Si AI Pe te :&In Mg Ca 

41. Weatmanland 31·65 31•85 4•70 26·74=100·84 Hieinger. 
48. Willeboro', Ooloph. 38'00 6·oo 28·o6• 29·00, :e: 0•38= 101 ·~9 Seyb. 
49. Schwanenberg, gn. 36'815 4•06 25•86 0•95 32'32=99·52 Karsten. 
60. Seta 36"62 'l'ri8 22•18 1·95 31·80=100·08 Bredberg. 
61. Thuringia, broton 84'00 2'00 27•84 - 3'16 30"16, 9:, Cu 4·26 Bucholz.. 
6t. Longban, yw. 115•10 :!9•10 'l'OS 26·91, K 0·98=99'17 Wacbt. 
63 • .A1tonao, .J..plqme 35•84 30'()() 8'02 29'21, K 2·35 Wacht. 
15t. He~~~~elkulla, lift. 31'99 2'71 28•53 1'6~ :10'14= 100·59 Wacht. 
65. .. gn. 38•13 'f•32 19•42 3 30 81'65=99·82 Wacbt. 
156. Anlndal, bM. -bk. 40•20 6'96 20•60 4'00 29·.a=t01'13 Wacht. 
61. Vesuvius, bn. 39·93 18'45 10•911 3•85 1•40 81·66=100·94 Wacht. 
68. Franklin, N. J., bn. 33'72 7•97 17·M• - 16•10 25·88, 9: 0'08= 10 t·99 T. 
69. Fra'I<Bt~ black, Mel. 34'0 8•4 26•6 33'0=98·9 Vauquelin. 
80. u " 85•5 6·0 26'()• 3:t·6, Mn 0·4= 100·4 Klapr. 
61. " II 84•60 4•65 28•16 0'66 81'80=99·71i Karstou. 
6:.!. " 86•84 6•24 2a·12 1•04 82"12, '.ri1'04=100 Damour. 
6~. Beanjeu " 86'46 2•06 29'48 0"28 o·o6 80·76, ign. 0·96 Ebebnen. 
6-l. Franconia, N. H., Ilk. 38·85 28·15 32·00=99 Fisher. 
116. Guetafeberg, G.=8·6 37•80 11'18 15'416 4·91 0•13 fr. 30·28=10o·02 Bahr. 
66. Pul1Ja4dphile 34118 1•12 28"13 8•82 1'42 24'06=98·97 Weber. 
61. " 85'41 3•10 28'65 6•41 2•18 26·74=101·4.0 Baumann. 
88. StokOe, gr- (1)34.•40 9-46 20'48 2•4.0 fr. 81·88, Na .tloea1"98=1001' 

• :o.termllle4 u pro~. 
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Si a! Pe te :&l:n :&lg Ca 
69. Bchii!Cbimak llt& 35•21 fr. 84'1 t ..... 80116=100•28 Ivanot 
70. Achmatovek 37·~2 6'()4 24•81 ,., N9 81·07=99-63 Jvanof. 
71. Dobechau, grem 38 s 28 2 30·=101 Tl!Chermak. 
'12. Pitkaranta, bM.-p. 3'1•'19 12'39 21'45 0•83 30·78= 108"24 Oranqviat. 
7 8. ArkanB&II 31•211 31 •80 0·46 33·30, ti 3·19=100 Strom. 
7 '- Drammen, .AllocAr. 87'00 IS 00 18·60 6•25 80·00=96·76 Rose. 
76. Norway, bk., vttrif. 34•94 ,,., 80•01 1•09 0·60 26'04., y 6'66= 99•24 Berge. 
'18. Mt. Rosa, Je/Jdif4 p. 38·09 88•41 28·61 =100·11 Wright. 
7 7. Zennatt, " bottJ.t.gto. 36 '()3 1·24 30'()5 0'64 32·14=100 Damour. 
78. " " ligliJ p. 36·24 0•66 80•63 o·s5 32·38= 100'06 Merz. 
'19. Bosgolovek, vwh.-bn.. 35•37 0•63 81"49 o·29 o·u 32·50=100·12 Karavalef. 

In anal. 62, G.=3·965; anal 68, G.=3·871; anal 66, G.=3·861S; anal 88, G.=3·64, from the 
Brevigflord with brevicite; anal 69, 0.=3·798 ; anal. 71, 0.=3·72, in serpentine; anal. 73 waa 
made on a mineral erroneously called schorlamlte; anal. 76, G.=3·88, H.=6; &DA1. n, G.=8·8~. 

F. J:NrM.Jiagnuia !~met · BIIEDBIIllOITB. A nriety &om Sala, Sweden, ill here included. 
Formula ( + Oa'++ Hg')' Si'+ F e• Si'=Silica 87·2, peroxyd of iron 33·1, magnesia 12'4, Ume 17•3 
=100. It corresponds under lrongarnet ne&rly to aplome under Aluminagarnet. Allalysis b7 
Bredberg (Ak. H. Stockh., I. 63, 1822): 

S1 lit Pe 
80. Sala 26•83 

G. Lime ~; Ouv.uoTJTL (Uwarowit HeM., P~ .• x:dv. ~88, 1832) A eilioote 
of lime and 888quiozyd of chromium. Formula ( t O~~o• + f ~~· Si'=(0a' )' Si'+er" Si' . 

In the Ural v&riety, a fourth of the oxyd of chromium ill replaced by alumina; that is, lil: ~ 
=1 : 8 nearly. Color emerald-green. H.=7·5. G.=S·41-3·52. B.B. infueible; with borax a 
cleAr chrome-green glau. Named af\er the RU81lian mi!Witer, Uverof. Analy-: 81, Komonen 
(Verb. min. Ges. St. Pet., 1841, 55); 82, Erdmann (Jahresb., niU. 291, Ramm. Kin. Cb., 69'1); 
as, Damour (L'Inatitut, 1856, No. 1198); 84, T. 8. Bunt (Rep. G. Can., 1863, 4.97): 

St lil Fe er te :&lg Ca 
81. Bisaersk 37·11 IS·88 22'54. 2•4.4 I ·10 3o·a4, n 1·o1=1oo·u x:. 
82. " 36•9ll 6·68 1'96 21•84 J-IS4 31·63, Cu tr.= 99·58 E. 
83. " 3~·67 6•26 23·46• 33·32=98·50 Damour. 
84. Orford, Can. 86'66 11'60 G·:tO 4.'97 0•81 33'20, n o·ao= 99·63 a 

• llleludea eomo Fo' o•. 

Garnet Uftually contain& no water, or only a moe of it, and thus dilfers trom the related 
idocrue. The grouul&rite from Wilui aft'orded G. Magnua only 0·12 p. c.; the cinnamon·stone 
of Ala, 0·25-0·84.; the almandine of Slatoust, none (Pogg., xcvl 847). 

In jewelry, tbe llghter clc&r gamete are ot\en called hyacinth. The yeUowiah is the Jacima l4 
bella; a yellowish crimaon, the Gt.amauino; and another very simil&r, Vermeille, or B11acin0t. 
(}(lf'nd; the red, with a violet tinge, Rubi~ and alao Grtfft4t SyriiUI (from Syrio.m in 
Pegu), and probably the .Amdh'Jidiwntu of Pliny. The deep and clear red, like Burgundv wine 
In shade, is the true preciow garnd, which is either pyrope or allllllndito. The ancient name 
• .6,...(, meaning a burning coal, alludes to the internal fire-like color and re8ection, and was 
applied alao to 801De ruby. The Latiu name COI'bwaculu., from carbo, coal, hwJ the aame siguitl.ca­
tion. 

Pyr., etc.-Koat varieties ruse easily to a ligbt-bro91·u or black gla111; F.=S In almandite, 
l!pel!aartite, grouularite, and allochroite ; 8·6 in pTrQpe; but ouvarovlte, the chrome-g~~rnet from 
Canada (No. 84 included), is almost infuaiblo, F.=8. .Allochroite and almaudite ruse to a mag­
netic globule. Reaction& with the ftuxos vary with the bases. .Almost all kiuda react for Iron ; 
strong manganese reaction in speaaartite, and lees marked in other v&rieties; a chromium reac­
t ion in ouvarovite, and in moat pyrope. Some varieties are partially deoompoeed by acids; all 
except ouvarovite ere af\er ignition decomposed by muriatic acid, and generally with separation 
offlatiuOUI! silica. Decomposed on fusion with alkaline carbonates. 

brownish-red Arendal g~~rnet, having G.=4·068, W1lll reduced by heating to G.=4.1)1.6, and 
by fusion to !1·696-8•204, Church; and a Ceylon eaeouite, having G.=8·688, had G.=3·882 
att.r heating to &ncipien~ fusion, Church. 

Ot..-Ga.rnet ru-y~tals are very common In mlca ~ gneiu, ayenltic gne!. and hornblende, 




