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BIPYLITE-OOLUlLBITB,' TANTALITB. 731

6~ SJPYLl'l'IJ. J. w: J[al~', Am. J. Be., 14.. 897, 1877; 22, 52, 1881.
Tetragonal. Axis ~ = 1'4767; 001 A 101 = 55° 531' Mallet.
Rarely in octahedral crystals; pp' = *79° 15', pp" = 128° 50' (127° mell.ll.).

Usually imperfectly crystalline, or in irregular masses.
_ Cleavage: p (Ill), distinct. Fracture small conchoidal and uneven. Brittle.
H. = 6 nearly. G. = 4'89. Luster resinous and pseudo-metallic. Color brownish
black to brownish orange; in splinters red-brown. Streak light cinnamon-brown
to pale gray. Translucent.

Comp.-A niobate of erbium chiefly, also the c~rium metals, etc.
ADaL-W. G. Brown, 1. c.

NboO. woo SnO. zrO. Er.O. ee.,o. La.,o. Df.O. UO FeO
~'66& 0'16 0'08 2'09 27'94b 1'87 8'lJ2c 4'()6d 8'47 2'04

& With Ta.O. about 2 p. c. b With Y,O. about 1 p. c.

BeO MgO Cao 1'800 K.O B.O
0'62 0'05 2'61 0'16 0'06 8'19

[MnO,Li,O,F tr. =100'48
C Di.O. tr. d Ce.O. tr.

Taking together the acid oxliles of niobium, tantalum, tungsten, tin. and zirconium 88

Nb.O., and reducing all the basic elements to the form RO, and neglecting the water, the ratio
RO : Nb,O. = 221 : 100 is obtained, which corresponds to the formula: H.m.O. + 4R.Nb,O,.
Mallet prefers to include the water, makinl': the hydrogen basic, and deduces on this supposition
the formula: R.Nb,O.. This view is supported by the fact that in form sipylite is very near
fergusonite.

Pyr.-B.B. decrepitates, and glows brilliantly, becomes pale fr'eenlsh rellow and opaque;
infusible. In the closed tube,.gives off acid water. With borax 10 O.F. gives a yellow bead,
pale on cooling; in R.F. 888umes Ii greeuer tint. Boiled In strong HCI partially dissolves, the
solution reacting for zirconium with turmeric paper; when metallic tin Is added and the solution
diluted, a sapphire-blue color is obtained (niobium). Decomposed completely, though slowly,
in boiling concentrated sulphuric acid.

Obe.-Occurs sparingly, embedded in, or more commonly adherent to, masses of allanite
and magnetite, at tlle northwest slope of Little FJillr Mountain. Amllerst Co., Virginia. Named
from Bipylw, one of the children of Niobe, in allusion to the names niobium and tantalum.

Delafontaine(C. R.. 87, 988,1878) states \hllt slpylite contains yttrium, erbium (in small quan­
tities), philippillm (see sama1'l1kilel, and also the ytterbinm of Malignac (see gadolinite, p. 510).

ADELPHOLITE. Adelfolit N. NO'f'dMu,/cii}ld, Beskrifn. Fin!. }Clin .• 1855, Jb. Mio., 318, 1858;
.A. B. Nd., Ofv_ Ak. Btockh., 20,452, 1868, Pogg., 122,615, 1864.

Tetragona!. Angles uniletermined. H. = 8'1)...4'5. G. = S·8. Luster greasy. Color
brownish/ellow to brown and black. Streak white or yellowish white. Bubtranslucent. A
niobate 0 iron and manganese, containing 41'8 p. ::. of metallic acids, and 9'7 p. c. of water.
From LaurlnmAki, in Tammela, Finland, with columbite.

3. Columbite Group. Orthorhombic.

626,626.00LUMBlTE-TANTALI'I'EI.
626. Oolumbite. Ore of Columbium (fl'. Conn.) HateMtt, Phil. Tr., 1802. Columblte

Jamaon, Min., 2, 582. 1805. Columbate of Iron. Columbeisen Gtrrm. Baierine (fl'. Bavaria)
Beud.. Tr., 2, 6.15. 1832. Torrelite Thom., Bec. Gen. Be., 4.,408, 1836. Niobite Haid., Handb.,
549. 1845. Greenlandite Breith., B. II. Ztg., 17, 61, 1858. Dlanite Khl., Bel'. Ak. !!Ilnchen,
Mar. 10. 1860.

Mangautanlallte .A. B. Nordenskiiild. G Fi)r. Fi)rh., 3, 284, 1877. Manganotantalite A •
.Arzrllni, Vh. Min. Ges., 23. 181, 188i.

626. TantaJite. Tantalit E~be1'g, Ak. H. Stockh., 23, 80, 1802. Ferrotantallte Tllom., Rec.
Gen. Bc., 4, 416, 1886. Siderotantal HUWffl., Handb., 2, 960,1847. lldefonsit Haid., Handb.
MS, 1841); = HarttauMlcrz Breit/I., Char., 280,1832, Handb. , 874,1847. See also below.

Orthorhombic. Axes Ii : b : t = 0'82850; 1 : 0'88976 E. S. DanaI.
100 A 110 = 39° 38f, 001 A 101 = 47° 21', 001 A 011 = 41° 391'.

POrDU':
4 (100, I-i)
b (010, i-I)
e (1101, 0)

II (780, i i)'
~ (210, 1-2)

, (580, i-I)',·
m (110, I)
g (180, i-a)

I (106. t-i)4
k (108, i-i)

J (102, H)I
h (203, t-i)4

q (028, I-I) two pl.
i (011, 1-1)'
e (021, 2-1)

a (118, I)'
o (111, 1)
CT (218, 1.2)'
~ (211, 2-2)'
fJ (288, 1-1)1
, (468, 21)'

1C (121, 2-~)1

u (188,l·a)
, (268, 2-a)·
,. (891, 9-ajl
" (168, 2-11)
f/J {1'12'S, 4-Ii)'



NIOBA TE8, TANTALATEB.

The form of columbite bears a rather clOll6 relation to tha& of wolframite (p.982) aa earlp
pointed out by Rose.

IZ

1.

m b

IZ b

5. cs.

Fig. 1. Middletown. 2, Haddam, 8, Black HUla, Pfd. 4, Greenland, after Schrauf (b (010) in. front). 5. StandiBh, BodenmaiB. 6. StandiBh, Me.

dd'" = 89· 6' ea = 24" 56' 00' = 77" 29' uu"'= 27· 7'
111/" = 45" 0' M = IW 21+' nn' = 19° 154' fJfJ'" = 71· 48'."1 = li2° /)2' CCT = 87· 46!' II' = 88° 89' .'" = 110· 42'
mm'" = 79· 17' ClIl = 66" 4!;' te' = 70· 6' .,t/ = 41° 10'
gU'" = *136· 10' eft = 64· 18 1C7C = MOW (J() = 51" 111+'
UU' = 48· 50' eu = 43° 48' 00" = *108· 48' afJ = 61· 51r
U' = 20" 18' u = 62" 28' "u" = 87" 86' GU = 7li" 2
kk' = 89· ~' en = 61· 9' aa''' = 81° 12' a1C = 62· Hi'

" = /i6°28 aa' = 87· 58' "Vi" = 79· 154' IU = 70· 40'
= 71· 12' CTcT = 68·'56' nn'" = 118· 90' 110 = 58· 46'

11' = 61· 21' uu' = 29° 57' 00'" = 62· 27f bn = SO· 50'
= 880 19' fJfJ' = 00" 17' n:7C" = 100· 59 bu = 50· 8'

u' = 121· 20'

1/

Twins·: two pI. e common, usualIx contact-twins, heart-shaped and showing a.
delicate feather-like striation on a {t. 5), here ('12 = 58 0 40' and hI] = 1210 20';

'I. also penetration-twins. Further two pI. q (023) rare (f. 6),
CT here C0 = 1180 39', hI] = 61 0 21'. Crystals shortt I.! :' prismatic, often rectangular prisms with the pin3Coids,

abc, prominent; also thin tabular ~ (/; the pyrnmids
often but slightly developed, sometimes, however,
acutely terminated by 1l (133) alone (f. 2). Also in
large groups of parallel crystals, and massive.

Cleavage: a rather distinct; b less so. Fracture
subconchoidal to uneven. Brittle. H. =6. G. =5'3-

r->o....-,J-/o 7'3, varyinp: with the composition (see below). Luster
. submetallic, often very brilliant, suu-resinous. Color

StandISh, Me. iron-black, grayish and brownish black, opaque; rarely
reddish brown aud translucent; frequently iridescent. Streak dark red to black.

Digitized by Coogle
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aOLUlLBITE GROUP: aOLUllBITE-TANTALITE. 733

Comp., Vu.-Niobate and tantalate of iron and manganese, (Fe, Mn)(1Iio, Ta),O...
passing by iusensible gradations from normal OOLUMBITE, the nearly pure niobatJe,
to normaf TANTALITE, the nearly pure tantalate, The iron and manganese also
vary widely. Tin and wolfram are present in small amount, The -percentagtt
com\,osition for FeNb,O. = Niobium pentoxide 82'7, iron protoxide 17'3 = 100;
for FeTa,O. = Tantalum pentoxide 86'1, iron protoxide 13'9 = 100,

In BOme varieties, manganotlOlumbitll or manganotantalitll, the iron Is largely replaced by
manganese. The variety from Branchville, ana!. 10, corresponds to MnNb,O•.MnTa,O.; cf.
also anal. 83. The manganotantalite of Sanarka (anal. 18) Is essentially MnTa,O•.

The connection between the specific gravity and the percentage of metallic acidll is shown
in the following table from Marignac, Bib!. Univ., 26, 26, 1866. Bee alao analyses below.

G. Ta.O. G. Ta,O-
Greenland 6'86 3'8 Bodenmals 6'92 27'1
Acworth, N. H. 6'65 15'8 Haddam 6'05 80'4
Limoges 5'70 18'8 Bodenmals 6'06 SII'4
Bodenmals (Dianit/!) 5'74 18'4 Haddam 6'18 81'6
Haddam 6'85 10'0

Tantalit/! 7'08 63'8-

CBYBT. COLUXBITK and TARTALITB,
ADal.-1. Blomstrand, J. pro Ch.• 99. 44, 1866. 2, Genth, Proc. Ac, Philad., 51, 1889.

8, 0, D, Allen, Dana Min., App. III, SO, 1882. 4, COSM, Rend. Acc. Llnc, , 3. 111, 1887,
II, Janovsky. Her. Ak, Wien, 80 (I), 34, 1879. 6, T. B, Osborne, Am. J. Sc.. 30, 886, 1886.
7-9, Blomstrand, 1. c. 10, Comstock. Am. J. Be., 19, 181, 1880. 11. Dunnington, Am. Ch, J.,
4., 188, 1882, 12, Comstock,!. C. 18, Blomstrand, Vb. Min. Ges., 23, 188, 1887.

0'91

w,
80'16 52'29
81'40 58'41

t 60'70 19'20 12'91 7'08
116'48 22'79 O·liS 1'07 15-82 2'89

G,
5'895

6'16

2 Mineral HUl, Pa.

6 Branchville
7. Bodenmals

9. Bodenmall

a Standish, Me.
4. CravegjCia
6, IsergebTrge

8. Haddam

1. Greenland

10, Branchville
11. Amelia Co., Va.

Nb.O. Ta,0. SnO, WOo FeO MnO Cao MgO
77'97 0'78 0'18 17'88 8'28 0'28 PbO 0'12,

[zrO, 0'18 = 99'92
76'26 0'88 0'16 tr.1 7'66 11'29 0'00 0'07 UO. 0'18,

[Y,O. 1'78, Ce.O. 0'34, ZrO. 0'67, ign.-O·88 = 100'22
68'00 9'22 1'61 16'80 8'66 - = 100'27
6,~'17 18'8:1 0'28 9'84 8'98 1'17 tr. = 98'74
62'64 16'25- 0'41 1'01 18'06 6'11 - zrO, 0'48.

[H.O 0'34 = 100'80
- = 99'84

0'40 zrO. 0'28,
[H.O 085 = 100'11

51'58 28'65 0'84 0'76 18'54 4-06· 0'42 ZrO, 0'84,
[H.O 0'16 = 100'1&

15-70 2'95 - 0'14 H.O 0'40 =
_

= 98
·[99'55

0'48 15'58 0'87 B8
5'07 8'05 1'27 0'20 Y,O.? O'8~

[= l00'2~
12, Northfield 6'84' 26'81 56'90 10'06 6'88 - = 99'64
18. Banarka [100'83

Manganolantalitll7'OOI 4'47 79'81 0'67 1"17 13'88 0'17 - igo, 0'16 =
" Other determinations gave: Nb,O. 62'25,61'98,62'08; Ta.O. 16'81, 17'12, 16'65, respectively.

The following are llDalY8es by W. P. Headden (Am. J, Be., 4.1, 89, 1891) chlefiy of columbite
from the Black Hills, S, Dakota. Anals, 14-:n are all from the Etta mine, and show well the
variation in the metallic acids, even in specimens from a single locality (also shown ill specimens
from Haddam and Bodenmals); further the accompanying variation in specific gravity.

14. Etta Mine,
15. ..
16. "
17_
18.
19.
20.
21.

Black Hilla,.

....

G.
5'8110
6'181
6'245
6'376
6'515
6'612
6-707
6-750

Nb.O. TlI,O. SnO.
54'09 18'20 0'10
47'05 34'04 0-30
46'59 35-14 0'18
40'(17 41'}4 0'13
89'94 42'96 tr.
35'11 47'11 o· 85
81'31 52"49 0'09
29'78 58'28 0'18

FeO
11'21
11'15
7'44
8'28
8'59
8'37
6'10
6'11

MnO
7'07 eao 0'21 = 100'88
7'80 = 100'34

1094 = 100-29
9'09 CliO 0-';'8, MgO 0'10
8'82 = 100'31 [= 99-89
9-26 = 10020

10'71 = 10070
10'40 = 99'70
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734 NIOBATES, TANTALATES.

G.
22. Peerless M., Black Hills, 6'378
23." ., 6'446
24, Bob Ingersoll M., .. /)'901
26. Barah M., .. 5'804
26. 6'/)6/'j
27. Mallory Gulch" 6'282
28. .... 6'469
29. Yolo M., Nigger Hill Distr. 6'592
80, Turkey Creek, Col. /)'883
81. Haddam, Conn. /)'780
82. 11ltchell Co., N. C,
88. Elk Creek, S. D. 6'170

" Incl. 1'14 WO•.

Nb.O. Ta.O. BnO. FeO MnO
87'29 44'87 0'09 6'87 11'02 = 100'14
40'28 42'09 0'19 6'70 1l'211 = 100'49
/)7'82 28'43 0'09 6'29 18'55 = 100'68
61'72 18'98 0'25 11'21 8'67 = 100'79
40'07 42'92 0'20 0'78 7'24 = 100'16
41'69 40'19 0'11 9'88 8'70 = 100'57
87'28 44'48 0'16 9'29 8'68 = 99'89
24'40 57'60 0'41 14'46 2'55 CaO 0'78 = 100'1/)1>
7a'4/) 2'74 1'85& 11'82 9'70 CaO 0'61 = 99'17
60'52 19'71 0'09 12'64 7'51 = 100'47
70'98 9'27 0'17 12'21 7'30 CaO 0'80 = 100'73
47'22 84'27 0'32 1'89 16'25 = 99'95

b 4'46 of admixed SnOw deducted.

For other earlier analyses, see 5th Ed.. p. 517; also (Incomplete &II ,regards separation of
metallic acids) Colorado, G. = 5'15, and Ysncey Co" N, C., G. = /j'6, Smith, Am, J. Be., 13,
859, 1877; Sao Roque, Argentine Rep., G.= 5'625, Siewert, Min. Mitth., 224,1873; Middletown,
G.= 11'14, Hallock, Am. J, 8c" 21,412,1881; TUlkey Creek, JeJIerson Co., Colorado, G.= 5'48,
MnO 11'28, Proc. Col. Sc. Soc., 2, 81,1886.

!(ordenskiOld (I. c,) obtained for the mrangantalite from Uti): G. = 6'8, Nb.O.,TII.O. 85'Ii,
FeO 8'6, MnO 9'5, CaO 1'2 = 99'8.

MASSIVE TANTALITE.
Tile following are analyses of tantalite, chiefly massive, in part belonlring with normal

columbitetallta1ile above, iu part witll skogbOlite (and ixiolite) below. The anal)'lleS of the
crystallized skogbOlite and ixiolite are also included.

ADal.-l, 2, Hg., Ber. Ak. Berlin, 164, 1871. 3, Comstock. Am. J. Be., 19, 181, 1880.
4, Mgc., Bibl. Univ" 26, 26, 1866. 5, 6, Rg" I. c. 7, A. Nd., Po~g., 101, 629, 1857.
8-10. W, P. Headden, Am. J. Sc., 4.1, 98, 1891; also earlier SchaeJIer, Ibid., 2S, 480, IS&.
11, 12, Rg., I. c.

Nb.O. Ta,O. SnO. FeO MnO
40'21 42'15 0'18 16'00 lil7" = 99'61
29'27 49'64 2'49b 18'77 2'88 Ign, 0'75 = 98'80

I 23'68 59'92 12'86 8'06 }[gO 0'84 = 99'81
10'88 65'60 6'10 8'95 6'61 = 98'14
18'14 70'53 0'82 14'80 1'20 = 99'99
7'54 76'84 0'70 18'90 1'42 = 99'90

84'44 1'26 18'41 0'96 CuO 0'14, Cao 0'15 =
6'28 78'20 0'68 14'00 081 = 99'0'2 [100'86
8'57 82'28 0'82 12'67 1'88'= 100'12
8'78 71'87 5'88 8'44 5'87 = 99'84"

19'24 63'58 1'70 9'19 5'" igo. 0'23 = 99'91
12'26d 69'97 2'94 14'88 = 100

• Ign. 0'20 deducted. d Incl. 1 p. c, no•.

G.
6'082
6'311
6'88
7'03
7'277
7'884
7'85
7'778
8'200

7'282
7'272

b With trace WO•... Incl, CaO.

1. Broddbo?
2. Bl'oddbo
3. Yaocey Co" N. C.
4. Broddbo
5. Roseodal, Kimlto
6. Hllrkllsallori, Tammela
7. SkogbOle. Skogbi)li~

8. Grizzly-Bear Gulch, S, D.
9. ., II "

10, Coosa Co" Ala.
11. Sko~~le, lzioli~
12.

Pyr., etc.-For tantali~ B.B, unaltered. With borax slowly dissolved, yielding an iron
glass. wllich, at a certain point of saturation, gives, when treated in R.F. and subsequ~ntly

flamed. a grayish white bead; if completely BBlurated becomes of ilself cloudy on cooling, With
1lIllt of phosphorus dissolves slowly, w,ving lID iroo glass, which in R.F., if free from tungl'ten,
is pale yellow on cooling; treated WIth tin on chsrcoal it becomes green. If tungsten is preseot
the bead is dark red, and is unchanged in color wheo treated with tin on charcoal. With soda
and lIiler $'ives a greenish blue msngaoese reaction, AU charcoal. witll soda and sufficient
bomx to dISsolve the oxide of Iron, gives in R.F, metallic tlo.. Decomposed on fusion with
potassium bisulphate in the platinum spoon, and gives on treatmeot with dilute hydrochloric
acid a yellow solution anli a heavy white powder, which, on addition of metallic zinc, lIlIIlume!
a smalt-blue color; on dllutiou WIth water the blue color soon disappears (Kbl.).

For columbi~ nenrly as with tsotalite, Von Kobel! states that wben decomposed by fusioa
with caustic potash, and treated with hydrochloric and sulphuric acids, it gives, 00 the addition
Qf zinc, s blue color much more lustmg thlln with tsntallte; and the variety disnite, when
similarly trooted. gives, on boiling with till-foil, Rod dilution with it!! volume of water, I
sapphire-blue fluid. while, with lantalite and ordinary columbite, the metallic acid remains
uudissolved. The variety from Haddam. Ct.. is partillllr decomposed when the powdered
mineral is evaporated to dryness with concentrated sulphurIC acid, its color ill changed to whitAl,
Ughtgray, or yellow. and when boiled with hydrochloric acid and metallic zinc it giVeB a beauifful
blue. The remarkably pure anll uualtered columblte from Arksut-flord in Greenland ill al80
partially decomposed by sulphuric acid, aod the product gives the reaction wt with zinc, U
above.



COLUMBITB GROUP: COLUMl!ITE-·TANTALITB.

Ok-Occurs a' Rabenstein, near Zwiesel, and Bodenmals. Bavaria. In granUe, with lo11te
ud magnetite; I\t Tirschenreuth, Bavaria; at Craveggla, Italy; at Tammela. In Finland; at
Chanteloube, near Limoges. in pegmatyte with tantalite; nesr Mlask. In the Ilmen Mts., with
aamarsldte; in the gold.washings of the Sanarka reJdon in the Ural; at HermanuAr. near
BJOrskAr. In Finland; in Greenland. in cryolite, at IvTgtut (or Evlgtok). In brilliant crystals;
dl88emlnated through or among the wolframite of Auvergne. and detected by acting with aqua·
reJda, which dissolves the wolframite and leaves untouched the columbite (Phipson, Ch. News,
160. 1867); at Montevideo. S. A.; San Roque. Argentine Republic.

In the United States, In MaiM. at Standish, in splendent crystals In granite; also at Stone·
ham with cassiterite. e~. In No Hamp,Mrtl, at Plymouth. witb beryl; at Acworth, at the
mica mine. In MatJI.• at Chesterfield. some tlne crystals, associated with blue and green tour·
maline and beryl, in a vein of albitic granite; also Beverly; Northtleld. Mass. (anal. 12), with
beryl. In am_ACId. at Haddam. 2 m. from the vil1~e, in a granite vein, some of the crystals
,several pounds in weight; also at the chrysoberyllocahty. but not now accessible; also at the
iolite locality, Haddam; near Middletown. in a feldspar vein In tlne crystals, some very large:
-at Brauchvlfle, Fairfield Co.• in a vein of albitic granite. in large crystals and aggregates of
crystals, sometimes weighing many pounds, also in minute thin tabular crystals translucent
(manganotlOlumbiUl, anaL 10) Implanted upon spodumene; also at otber points In tue neigh·
borhood of Brancbville in granite veins. In No York. at Greentleld. WIth chrysoberyl. In
Pmn.. Mineral Hill, Delaware Co. In Virginia, Amelia Co.• In tlne splendent crystals with
mlcrolite. monazite (p. 728), etc. In No Carolina. with samarskite crystals In parallel position at
the Wiseman's mica mines of Mitchell Co.; also at the Deske mine and other points; Ray's mine
in Yancey Co.; Balsam Gap In Buncombe Co.' nesr Franklin. Macon Co.; White PIl\ins, Alex·
ander Co. In CoWrado. on microcllne at the Pike's Peak region; Turkey Creek. JeiIerson Co.
(11'28 MnO). In B. Dakota, in the Black Hills region, common In the granite veins associ­
ated with cassltelite. beryl. etc.; the crystals and crystalline groups are often large, one m8ll8 is
estimaled to have weighed 2000 Ibs.; most abundant at the Elta and Bob Ingersoll mines; also
at other points in Pennington Co; also in Nigger Hill distr.. In Lawrence Co., sometimes
associated with stream tin. Cf. Headden. I. c.• alllO W. P. Bhlke, Am. J. Be.• 28. 840, 1884.
"'1,403. 1891 (figures and measurements, Pfd.). In California. King's Creek distr., Fresno Vo.

j{angantantaliU of Nordensldlild is from Utli, Sweden. where it OCCllrs with petallte.
lepidolite. microlite. etc. 1l"angaootantaliuof A.rzruni is from the gold.wasuings In the Sanarka
region in the Ural.

Massive tantalite occurs In Yancey Co., N. C.; Coosa Co.• Ala.; also in the Black Hills,
·S. Dakols.

Also occurs In Finland. In Tammela, at HArkAsaari near Torro. associated with glgantolite
-and rose quartz; in Kimito. at SkogbOle, in Somero at Kaldasuo, and in KuoTtane atKatlala.
with lepidolite. tourmaline. and beryl; in Sweden. near Falun. at Broddbo and Flnbo; in France,
-at Vhanteloube near Limoges, In pegmatyte. lldefonliu is from IldefoDSO. Spain, and has
G. = 7'416, H. = 6--7.

Tue occurrence of columbite In America was tlrst made known by Mr. Hatchett's examlna·
tion of a specimen sent by Governor Winthrop to Sir Hans Sloane, then President of the Royal
Society, which was labeled as found at Neatneague (better Nl\llmeag). Dr. S. L . .Mltchill
stated (Med. RepOll.• vol. 8) that It was taken at a spring at New London. Vonn. No locality
has since been detected at that place. But the rediscovery of It at Haddam, tlrst published by
Dr. Torrey (Am. J. Be., .... 52, 1822), and since near Middletown. about 7 m. distant. has led to
the belief that the original locality was at one of these places, which are about 30 m. N.W. of New
London. Mr. J. Hammond Trumbull In a letter to Prof. Brush (July 16, 1882) discussing tbis
aubject, remarks: .. The name of Namueg or Naumeag, originally given to the plantation at
New London, may have been extended-as were the bounds of the plantation-east of the
Thames, to the Mystic, including what Is now Groton. I conjectured that the columbite was
foulld neR\' Winthrop's mm a short distance above the head of Mystic. I\nd there used to be a
local tradition to that eiIect; though It had no definite value,"

The metal of coillmbite was named columbium by Hatchett In 1802. from Culumbia, a Dame
·of America, whence his specimen was received. and thus came the name columbiUl Jdven by
Jameson and TholDson (see further below). Rose, after investigating the metal aDlnts com·
pounds, named it anew, calling It niobium, and this gave rise to the name niobiU. Baierj~

1& from the Genuau nllme of Bavaria. TOf'f'eli~ Thomson, nl\med after Dr. J. Torrey. Is the
ordinary }liddletown columblte: and Grunlandi~ Breith. Is that from Greenland; both names
originated partly in erroneous views of the crystals of the minerals. Dianj~ is the Bodenmais
wlumblte. In which v. KobeH supposed he had discovered the, acid of'a new metal, wblch he
Cftlled dianium.

No good reason has been given for substituting niobium for IlOlumbium, and It is contrsry to
the scientific law of priority; but as it Is now accepted by most chemists tue common usage is
here followed.

Tantalite was named by Ekeberg. from the mythic Tantalus. In playful allusion to the
diftlculties(tantalizlng)he enrollntered in his attempts to make R solution of the Finland mineral
in acldll. The name WI\S afterward extended to the American mineral tlOlumbj~. and to the
ame from other localities; while the name columbite. the metal columbium huing been
dilcovered a little prior to tantalum, received a similar extension. so as to include an tantalite.
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The IIUbeequent dl800very that tantalum and oolumbium were distinct elemenb finally eltl.b­
IIshed them as Independent species.

Ref.- I On splendent crystals from Standish, Me., Zs. Kr.. HI, 266,1886; these TeIIU1bdUfer
but Iitlle from those of J. D. D. (1887) on the Haddam mineral. The forb\ _IDS to vary but little
with change of composition. Analyses 1-18 (also mOBt and probably all of 14--33) belong to min·
erals having th~ columbittJ habit lind anglN; even the crystals of manganotantazm of ATUuni
(anal. 1:1, a IIDLIlganese talltalate) show tlle planes a, b, c. l, k, u. n, and affords nearly tbe same
ratio (below. from ck = *19°111', bu = *50° SOn. It Is plain, therefore. that skogbOlite and
lxiollte CRnnot be i1ll"ludeli in this series; their relation to normal columbite-tantalite needs further
InvestlgRtlon (cf. bel"w. 1'. 787).

The following llxial l""Iios lire Interesting for comparison. although it is to be noted that the
crystals seldom II110w of IIc('urate mellsuremenls. The llIes of Schrauf, ref. ' below, are balled
upon angles (only approximale) from crystals of dUJerent localities and are hence of no value for
comparison. Schrauf made u = Ill, g =110, etc., see list, p. 787. Of. also n., Min. RuIIl..
10, 261, 1891.

G. rra..0. d:~:A

Greenland 5'89 0'8292 : 1 : 0'8770 Ox.
lImen Mts. 5'57 1 0'8802 : 1 : 0'8822 Kk.
Standish 5'05 9'2 0'8285 : 1 : 0'8898 E. S.D.
Haddam 5'95 291 0'8292 : 1 : 0'8778 J.D.D.
Sanarka 7'8 79'8 0'8ilO4 : 1 : 0'8789 Mz.

, J. D. D.. Am. J. Be., 32, 149, 1887, and Min., p. 870, 1887, and App., p. 85; In )fin.o
p. S54, 1854, the forms, 580, 740, 085, are added as doubtful.

• ROBe, twins, Bodenmais, Pogg.• 64, 171, 1845. • Mlr.. Min., p. 471, 18lS2. • Dx.. 0Teen­
land, Ann. Mines, 8, 898, 1855. ' Schrauf, Greenland. Her. Ak. Wien, '" (1), 445, 1861.
• Maskelyne, Montevideo, Phil. Mag., 26, 41, 1868. • Penfield, quoted by W. P. Blake, Am.
J. Sc., 41, 408,1891.

626A. SkogbijUt8. A. E. Nord4MkiiJl4, Beskr. Finl. Min., 80, 18M. Tantallt mit zimmt­
braunem Pulver, &ruliu,. Tammela·tantalit N. NOf'tUmkiOl4, Act. Soc. Fenn., I, 119, read
April 2,,), 1882, Pogg., 60, 656, 1840. .

Orthorhombic. Axes Ii : ii : A= 0'81696 : 1 : 0'65106.
100 /\ 110 = 89° 141', 001 /\ 101 = 88° 88t', 001 /\ 011 = 8So 4', N. Norden8ki~ld.
Formal a (100, i-i), b (010, i-t), r (490, i-f), n (016, l-i), Jl (011, I-t). q (081, B-1), p (Ill, I),

l' (822, I-I), 0 (211, 2-21. Also:l (181, 8-~)?

Angles: rr' = 57° 0', nn' = 12° 28', Jl.Jl' = 00° 8', qq' = 125° 47', PfJ' = *670 28+'
pp" = 01° SSt, pp'" = *58° 58', 1l1l' = 90° 0', 00' = 106° 21i'.

Measured: pti' = 91° 45', rr' = 57° 3. bq = 29tO (27° 7' calc.). nn' = 12°, fIf! = eo·,
00' = 110°.

1. 2. In prismatic crystals (f. 1) the angle of the
prism near that of )·ttrotaolalite and 8llmarskJte.

Cleavage indistinct. l<'racture uneven. H. =
6'0-6'5. G. = 7't~-8·0. Lusler melalllc. Color
black. Opaque.. Streak blllckish brown to cinna­
mon-brown.

Comp.-Essentially FeTR.O., a nearly pure
iron tantalate. Cf. anal. 7. p. 784. .

Oba.-From H/lrkasaari In Tammela, Finland,
OJ r b associat~d with rose quartz and gigl\.Dtolile, in

albilic granite. Also with ixiolite at SkogbOle in
Kimito. This is the mlnernl ordinarily calloo. tan·
tallte, anel regarded as lsomorphoua with I:Qlumbite
(Rose, Rg. et at), but In fact as shown by the

OJ author hllving quite a dUferent though related
form. Cf ref. 1.

Figs. 1,8, 8kogbOliltJ, N. Nd. A minerai from Pisek, Bohemia. referred &0
tantalite by Vrba (Za. Kr.• 16, 201, 1889), Is later­

stated to be only rotile, cf. Gdl., Index, a, 185, 1891.

IXlOLlTE A. E. Norden,kiiJl4. Pogg., 101, 682, 1857. Kimlto-tantalit N. NortUflllkiOld.
lxionolit F. J. Wiik. Kassiterotantal Hawm. Cassltero-tantalite.

Orthorhombic. Axes d : b : ~ = 0'5508 .1. 12460 A. E. NordensklOld.
100 /\ 110 = 28° 5Of', 001 /\ 101 = 66° Of', 001 /\ OU = *51° liS'.



OOLUlllJITE GROUP: OOLUMBITIJ:-TANTALITE. 737

FonDI: a (100, i-i), 11 (010, i-l), e (001, 0); m (110, I), , (108. t-i)? two pI.; n (011, 1-1>"
t (031. 3-i), p (Ill, 1). Angles: mm'" = 57° 41", IJI = 37° 1', nn' = 102° 80', U' = 150° 8',.
IJ'P = *88" 50', nI = 109° 82', nI" = 53° 28'.

Crystals rectangular priSID8 (a 11 e). sometimes twins with • (103) as tw. pI. Fracture uneveD'
t.o subconchoidal. Brittle. H. = 6-6'5. G. = 7'0-7'1. Luster submetalllc. Color blackisb
gray w steel-gra1' Powder brown.

In composition a niobo-tantalate of iron and manganese. containing also a small amount of
tin (anal. 11, p. 734). An analysis by NordenskiOld gave 18 p. c. tin dIoxide, but this is not con­
tinned by Rg. (Min. Ch., 857, 1875).

From BkogbOle in Kimito, Finland. Named from lnon, a mythological person related t~

Tantalus.
Bela«on qf SkoglJOli~ and ldoli~ to Oolumbite-tantaliU. That tbere is a certain relation

between the {onna of columbite and the above two kinds of tantalite has been shown by various.
AnthOI1l; it is exhibited in the following axial rati08 starting from the axes of each given above:

Columbite

BkogbOUte

Ixiolite

II : ~: h = 0'8283: 1 : 0'8898

1
1. a: 11 : t e = 0'8170 : 1 : 08681

or
2. Jb: a: ,,= 0'8160 : 1 : 0'7969

{
I. to: a : }4l = 0'8069 : 1 : 07541

or
2. fa: 11 : Je = 0'8262 : 1 : 0'8807

In 1 under both skogbOlIte and WoUte the occ.urrlng prism (Uke salD8l11kite In angle) has.
the symbol (490), in 2 the symbol (820) ot columbite-the symbols of the other planes are 10·
general less simple, and the value of this comparison is doubtful.

Groth prop08es to retain Schrauf's position for columbite, while dOUbling the aand haxes.
giving for columbite (Standish) and tantalite-skoghOUte:

Columbite
Tantalite-skogbOlite

II : b : h = 0'8047 : 1 : 0'7159
a : ~ : h = 0'8170 : 1 : 0'6511

The similarity, however, is more apparent than real; for nearly all the prominent planes of
each species are wanting on the other, and the habit is very different-moreover, true tantalite
corresponds exactly with columbile in both habit and angle.

The following table shows the planes of tantalite-skogbOUte common to columbite with the
IlYmbols in the positions of Dana, Schrauf and Groth; also the prominent planes of each species
(those in parentheses not having been observed).

Dana. Columbite Groth. Tantalite-skogbOlite
Schrauf. N.Nd.

tJ 100 010 010 11 010
·6 010 100 100 tJ 100

11 203 021 011 P 011
CT 218 168 188
tJ 288 121 111 'P 111
• 268 221 211 0 211

Also
m 110 180 230 (230)-

I 180 110 120 (120)
108 011 012 (012)·

0 111 131 282 ~2lJ2~
u 188 111 212 212"
1C 121 281 482 (482)

Also
(320) (290) (490) ,. 490
(109) (013) (016) 1& 016
(201) (061) (031) fJ 081
(496) (842) (822) e 822

j{nGlTB. TImenlte B1'oou. Phil. Mag., 10, 187, 1831. :Hengit G. &'6, Rels. Ural, 2.,
88. 1842.

Oc('urs in'short prisms tenninated by a pyramid. The angles are nearl)' those of columbl1&.
llllU Des ClO\zeaIlX 8tateS (prlv. contr.) that there can be no doubt that It IS really that speci_
Tbe plana are then a, m, g, U; angles g!l = 43° 40', Uu' = 78" 50', uu'" = 29° 28' Br",okp
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G. =1)'48. Color black. Occurs In small crystals embedded In the albite of tbe granite veins
in the limen mountains. Named mmgiU, after Menge, the dillcoverer of ~e mIneral. The
mengite of Brooke Ia monazite.

HII:RKAl'l'NOLITB O. U. 8ht1panj, Am. J. Be., 60, 90, 1870; 11, 140, 1°76. A mineral from
Haddam, Conn., probably Identlcal with columbite. Cf. Hermann, who found In it" hypo­
tantallc acid," hypollmenlc acid, etc., J. pro Ch., 13, 886, 1876; further Delafontaine, Am. J.
Be., 13, 890, 1877. al80 Min., 11th Ed., 3d App., p. SO.

l''ERRO-ILJml'l'lTB Hermann, J. pro Ch., 2, 118, 1870. A kind of columbite from Haddam,
Connecticut.

62'7. TAPlOL1TlL TaploUt A. H. NurdnilTd6ld, Ofv. Ak. Btockh., 20, 443, 1863.
Tantalite (fr. Bukula) Af'JJ1J', Act. Soc. Fenn., 6, 690, 1861.

Tetragonal. Axis ~ = 0'6464; 001 1\ 101 = 32° 52f' Nordenskiold.
Porma: II (100. i-i>; m (110, I); " (101. l·i); p (111, I), C (001, 0)
Angles: ",,' = 45° 9', pp' = 1\60 /lUi' pp" = *84°52'. The form Ia very near that of ruille,

ClUIIliterlte. and zircon.
In square octahedrons, often monoclinic in appearance by distortion.
Cleavage not distinct. H. = 6. G. = 7'36 Nd.; 7'496 Rg. Luster strong

adamantine, approaching metallic. Color Jlure black. Opaque.
COlllp.-A tantalate and niobate of Iron, having the same composition as

tantalite, Fe(Ta,Nb).O. = (Ta: Nb = 4 : 1), Tantalum pentoxide 73'9. niobium
pentoxide 11'1, iron protoxide 15'0 = 100.

ADaL-Rg., Ber. Alt. Berlin, 181, 1871. For earlier analyses see 5th Ed., p. 519.

Ta.O. Nb.O. BnO. FeO MnO
G. = 7"496 78'91 11'22 0'48 14'47 0'81 = 100'88

Pyr., etc.-B.B. behaves like tantalite, but gives no Te8ction for manganese.
Obll.-Occurs near the Kulmala farm, in the village of Bukula, In the parish of Tammela,

FInland, In white pegmatyte granite, with beryl, tourmali~e, and arsenopyrite.
Named from an ancient Finnish divinity.

4. Samarskite Group. Orthorhombic.

rnmoo

-aas. YTTROTANTALITEJ. Yttrotantal Eke1J6rg, Alt. H. Btoekh., 23, SO, 1800. Tan&aie
'oxide yttrlf~re H., Tr., 1822. Yttroilmenlt HtJrm., J. pro Ch., 38, 119, 15'6. Schwarzer
Yttrotantalit.

Orthorhombic. Axes If : ~ : C= 0'54115 : 1 : 1'1330 A. E. Nordenskiold'.
100 1\ 110 = 28° 25t'. 001 1\ 101 = 64° 28t', 001 1\ 011 = 48° 34'.

Porma: b (010, i-l), C (001, 0); 0 (210, '-2). m (110, h P (120, i.~), q (150. ~); • (201, s-i);

fJ (011, I-i).
Angles: 00'" = SOo 17', . mm'" = 1\60 50', pp' = 85° 28', bq = *200 17', ... =11)3° 8',

IJ/f =97° 8'.. M = *41° 26'.

Crystals prismatic, often six-sided with m, 1J prominent;
L C' ;?f1' also tabular ~ b.

,,~ Cleavage: b very indistinct. Fracture small conchoidal
H. =5-5'5. G. = 5'5-5'9. Lustersubmetallic to vitreousand
~reasy. Color black, brown, brownish yellow, straw-yellow.
Streak gray to colorless. Opaque to subtranslucent.

. Dm
Comp.-Essentially RR,(Ta,Nb).OIl + 4H.O, according to

n UI

Rammelsbet'g, with R = Fe,Ca, R = Y,Er,Ce, etc. The water
may be secondary.

The SO-Cl\lIed yellow yttrotaotulitc of Ytterby and KArarfvet belongs to ferguaonite (p. ftll)
.ty shown by Rammelsberg.

ADal.-l, A. Nd., I. C. 2, Rg., Min. Ch., 860, 1875, al80 Pogg., 160, 200, 1878.
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