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SIPYLITE—COLUMBITE ; TANTALITE. 731

524. SIPYLITH. J. W. Maliet, Am. J. Sc., 14, 897, 1877; 23, 52, 1881.

Tetragonal. Axis ¢ = 1-4767; 001 A 101 = 55° 53§’ Mallet.

Rarely in octahedral crystals; pp’ = *79° 15/, pp’’ = 128° 50’ (127° meas.).
Usually imperfectly crystalline, or in irregular masses.
. Cleavage: p (111), 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 cerinm metals, etc.

Anal.—W. G. Brown, 1. c.

Nb,O, WO, 8n0y ZrO, FEr,0, Co,0; LasO; DisO; UO TFeO BeO MgO CaO Na;0 K30 H0
4866 016 008 209 2704> 1-37 8'92¢ 4062 347 204 062 005 2-61 016 006 B8-19
:  [MnO,Li;O,F tr. = 10048

& With Ta.O, about 2 p. c. © With Y,0, about 1 p. c. ¢ Di,0, tr. 4 Cey0, tr.

Tnking ue)gether the acid oxides of nioblum, tantalum, tungsten, tin, and zirconium as
Nb;0,, and reducing all the busic elements to the form RO, and neglecting the water, the ratio
RO : NbyO, = 221 : 100 is obtained, which corresponds to the formula: RsNbyO4 4 4R:Nb,O,.
Mallet prefers to include the water, making 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.

.—B.B. decrepitates, and glows brilllantly, becomes pale greenish yellow and opaque;
infusible. In the closed tube gives off acid water. With borax in O.F. gives a yellow bead,
pale on cooling; in R.F. assumes a greener 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.

Obs.—Occurs sparingly, embedded in, or more commonly adherent to, masses of allanite
and magnetite, at the northwest slope of Litile Frinr Mountain, Amherst Co., Virginia. Named
from Sipylus, one of the children of Niobe, in allusion to the names niobium and tantalum,

Delafontaine (C. R., 87, 983, 1878) states that sipylite contains yttrium, erbium (in small quan-
tities), philippium (see samarskite), and also the ytterbium of Marignac (see gadolinite, p. 510).

ADELPHOLITE. Adelfolit . Nordenskild, Beskrifn. Finl. Min., 1855, Jb. Min., 313, 1858;
A. E Nd., Ofv. Ak. Btockh., 20, 452, 1868, Pogg., 122, 615, 1864.

Tetragonal. Angles undetermined. H. = 8545 G. =88. Luster greasy. Color
brownish {ellow to brown and black. Streak white or yellowish white. Subtranslucent. A
niobate of iron and manganese, containing 41-8 p. c. of metallic acids, and 9°7 p. c. of water.
From Laurinmski, in Tammela, Finland, with columbite.

3. Columbite Group. Orthorhombic.

526, 5626. COLUMBITE--TANTALITE.

525. Columbite. Ore of Columbium (fr. Conn.) Hatchett, Phil. Tr., 1802. Columbite
Jameson, Min., 2, 582, 1805. Columbate of Iron. Columbeisen Germ. Baierine (fr. Bavaria)
Beud.. Tr., 2, 655, 1882. Torrelite Thom., Rec. Gen. Sc., 4, 408, 1836. Niobite Haid., Handb.,
3149, 11845. Greenlandite Breith., B. H. Ztg., 117, 61, 1858. Dianite Kbl.,, Ber. Ak. Minchen,

ar, 10, 1860.

Mangantantalite A, E. Nordenskiild, G For. Forh., 3, 284, 1877. Manganotantalite A.
Arzruni, Vh. Min. Ges., 23, 181, 1887.

526. Tantalite. Tantalit Ekeberg, Ak. H. Stockh., 23, 80, 1802. Ferrotantalite T/hom., Rec.
Gen. Sc., 4, 416, 1838. Siderotantal Huusm., Handb., 2, 960, 1847. Ildefonsit Huid., Handb.
548, 1845; — Harttantalerz Breith., Char., 280, 1832, Handb., 874, 1847. See also below.

Orthorhombic. Axesd :&:¢ = 082850 . L : 088976 E. S. Dana’,
100 A 110 = 39° 384’, 001 A 101 = 47° 2«}', 001 A 011 = 41° 39{'.

Forms*: g (530, LM f (102, 3P a (118, n (121, 2.3y
a (100, s-3) m (110, I) A (208, 3-7)¢ o (111, 1) u (188, 1-8)
b (010, i-3) g (180, +-8) o (218, -3y s (268, 2-By

q (028! !"l) tw. pl'
¢ (01, 0) 1 (108, $0)¢ ¢ (011, 16

d (180,50 & (108, §-3) e (021, 2-3)

¥ @10,53)

z (211, 2-2) r (891, 9-8p
£ (288, 1-§ n (168, 2-8)
t (463, 23 @ (1128, 413y



732 NIOBATES, TANTALATES.

The form of columbite bears a rather close relation to that of wolframite (p. 982) as early:
pointed out by Rose.

1. 2. 3.

Fig. 1. Middletown. 2, Haddam. 8, Black Hills, Pfd. 4, Greenland, after Schrauf (5 (010) in
. front). &, Standish, Bodenmais. 6, Standish, Me.

dd"’ = 89° 6 ca =U°H6 = o0 = TI°2 oo’ = 27" 7
w' = 45° 0O 0 = 54° 21§ ' = 19° 54’ BB = TI° 48
w' = 52 52 co = 87° 468¢ 88’ = 88° 89 8 = 110° 42
mm'’ = 79° 17 cx = 68° 43*' 174 = 70° 6 zx''’ = 41° 10
g9’ = *136° 10/ er = 64° 18 ar’ = 55° 80 a = b51° 15§
g = 48 50 ou = 43° 48 00" = *108° 48' ap = 61° 51§
u = 20° 18 cs = 62° 28 uu’ = 87° 86 eau = 1T75° 2
kk = 89° 28*’ en = 61° 9 aa’’ = 81° 12 ar = 62°15
_K; = 56° 28 aa’ = 87° 6%’ we'' = 79° 54 as = 70° 40

o= T1° 12 oo’ = 68°°56' an’' = 118° 20' bo = b8° 46’
qg' = 61° 21 uu' = 20° 57 00’ = 62° 21} m = 80° 50
() = 8319 pE = 66° 17 ax’’ = 100° 59 b = 50° §
ee’ = 121° 20’

Twins®: tw. pl. ¢ common, usually contact-twins, heart-shaped and showing a
delicate feather-like striation on a ()f’ 5), here c¢c = 58° 40’ and b = 121° 20’;
also penetration-twins, Further tw. pl. ¢ (023) rare (£. 6),
here c¢cc = 118° 39’, bb = 61° 21’.  Crystals short
prismatic, often rectangular prisms with the pinacoids,
abc, prominent; also thin tabular | «; the %ymmids

.'/ 7 often but slightly developed, sometimes, however,
; s acutely terminated by » (133) alone (f. 2). Also in
b 7% large groups of parallel crystals, and massive.

l Cleavage: a rather distinct; & less so. Fracture
subconchoidal to uneven. Brittlee H.=6. G.=53-
7'3, varying with the composition (see below). Luster
% submetallic, often very brilliant, sub-resinous. Color
Standish, Me. iron-black, grayish and brownish black, opaque; rarely
reddish brown and translucent; frequently iridescent. Streak dark r:% to black.




COLUMBITE GROUP: COLUMBITE—TANTALITE. 733

Comp., Yar.—Niobate and tantalate of iron and manganese, (Fe,Mn)(Nb,Ta),0,,
passing by insensible gradations from normal COLUMBITE, the nearly pure niobate,
to normal TANTALITE, the nearly pure tantalate. The iron and mangunese also
vary widely. Tin and woliram are present in small amount. The percentage
composition for FeNb,0, = Niobium pentoxide 827, iron protoxide 173 = 100;
for FeTa,0, = Tantalum pentoxide 86°1, iron protoxide 13:9 = 100.

In some varieties, manganocolumbite or manganotantalite, the iron is largely replaced b
manganese. The varlety from Branchville, anal. 10, corresponds to Man.s..{(n'ga.O.; cf.

also anal. 33. The manganotantalite of Sanarka (anal. 18) is essentially MnTa,O,.
The connection between the specific gravity and the percentage of metallic acids is shown

in the following table from Marignac, Bibl. Univ., 25, 25, 1886. also analyses below.

. G. Ta,O. G. TﬂgO‘
Greenland 586 338 Bodenmalis 592 271
Acworth, N. H. 565 158 Haddam 605 80-4
Limoges 65-70 188 Bodenmals 6-06 854
Bodenmais (Dianite) 574 184 Haddam 618 81-5
Hsddam 585 100

Tantalits - 708 856

Cryst. CoLUMBITE and TANTALITE.

Anal—1, Blomstrand, J. pr. Ch., 99, 44, 1886. 2, Genth, Proc. Ac. Philad., 51, 1889.
8, O. D. Allen, Dana Min., App. 111, 80, 1882. 4, Cossa, Rend. Acc. Linc., 3, 111, 1887,
5, Janovsky, Ber. Ak. Wien, 80 (1), 34, 1879. 6, T. B. Osborne, Am. J. Sc., 30, 8386, 1885.
7-9, Blomstrand, 1. c. 10, Comstock. Am. J. 8c., 19, 131, 1880. 11, Dunnington, Am. Ch. J.,
4, 188, 1882, 13, Comstock, 1. ¢. 18, Blomstrand, Vh. Min. Ges., 23, 188, 1887.

G.  NbsO, TasOs 810, WO, FeO MnO (a0 MgO
. Greenland 5895 7797 — - 078 018 1788 828 — 028 PbO 012,

1

ZrO, 0°18 = 99'93
2 Migeral Hill, Pa. 526 7626 088 016 ¢r.r 765 1129 0 007 U0, 0-18,
[Y10s 1-78, CeyO, 0-84, ZrO, 0-67, ign. 0-88 = 10022

8 Standish, Me. 565 6899 922 1-61 1680 865 — — = 10027

4. Crave, ?h 5-68 6517 18-85 023 — 984 898 117 (r. = 9874
5. Iserge% rge 574 6264 1625 041 101 1808 611 — — ZrO, 048,
[H,0 0-34 = 100-80

68 Branchville 578 $6070 1920 — — 1291 708 — — = 9984
7. Bodenmais 575 56-48 2379 068 1'07 1582 289 — 040 ZrO, 028,
. [H.,O0 085 = 100-11
8. Haddam 615 51-58 2855 084 076 18354 435 *— 042 ZrO, 084,
. [H:0 0'16 = 100°19
9. Bodenmals 628 48-87 8058 091 1670 296 — 0-14 H,0 0:0?5=5

10. Branchville 8-59 8016 5220 — — 04815568 087 — = 98'L8
11. Amelia Co., Va. 8-48 8140 5341 &. — 507 805 127 O [.0.? 08'82
= 10023

13. Northfleld 684 §281 5680 — — 1005 58 — — =9964
138. Sanarka 10088
Manganotantalite 7-801 4:47 7981 0-87 1-17 1388 017 — ign. 0'16 =

& Other determinations gave: Nb,O, 62-25, 6198, 62-08; Ta,O. 16-81, 17°12, 1855, respectively.

The following are analyses by W. P. Headden (Am. J. Sc., 41, 88, 18981) chiefly of columbite
from the Black Hills, 8, Dakota. Anals. 14-21 are all from the Etta mine, and show well the
variation in the metallic acids, even in specimens from a single locality (also shown in specimens
from Haddam and Bodenmais); further the accompanying variation in specific gravity.

G. Nb,0, Ta,0, SnO; FeO MnO
14. Etta Mine, Black Hills 5840 54:00 1820 010 11-21 7-07 CaO 0-21 = 10088
15. ¢ ¢ 6-181 4705 3404 030 1115 780 = 100-34

T “ 6245 4659 8514 018 744 1094 — 10029
17, o " 6376 4037 41-14 013 828  9:09 CaO 0-:8, MgO 010
8. “ 8515 8994 42:06 ¢r. 859 882 =10081 [= 9989
19, Z 8612 8511 4711 085 837 926 = 10020
2. - “ 6707 8131 5249 009 610 1071 = 10070
a “ 8750 2078 5328 013 6-11 1040 = 9970
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G. NbgO. TB]O. Sno, Feo Mno

22. Peerless M., Black Hills, 6-378 8729 4487 009 687 1102 = 10014

23. " . 6445 40-28 4209 019 670 11-23 = 100-49

24. Bob Ilﬁersoll M., - 5901 5732 2848 009 620 13855 = 10068

25. Sarah M., “ 5-804 61-72 1898 025 1121 867 = 10079

28. - £ 6-565 4007 4292 020 978 724 =100'16

27. Mallory Guich “ 6282 4169 4019 011 988 870 = 10057

28. o “ o 6469 3728 4448 016 929 868 = 9989

29. Yolo M., Nigger Hill Distr. 6-592 2440 5760 041 1446 255 CaO 078 = 100'15»
80. Turkey Creek, Col. 5-383 7846 274 1'85* 1182 970 CaO 061 = 9917
81. Haddam, Conn. 5780 6052 19-71 009 1264 7-51 = 10047

82. Mitchell Co., N. C. — 098 927 0-17 1221 730 CaO 080 = 100-73
83. Elk Creek, 8. D. 6:170 47-23 8427 032 189 1825 = 95

% Incl. 1'14 WO,. : b 446 of admixed SnO, deducted.

For other earlier analyses, see 5th Ed.. p. 517; also (incomplete as regards separation of
metallic acids) Colorado, G. = 5°15, and Yancey Co., N. C., G. = 56, Smith, Am. J. Sc, 13,
. 859, 1877; San Roque, Argentine Rep., G.= 5625, Siewert, Min. Mitth., 224, 1873; Middletown,
G.= 6-14, Hallock, Am. J. 8c., 21, 412, 1881; Turkey Creek, Jefferson Co., Colorado, G.= 548,
MnO 11-28, Proc. Col. Sc. Soc., 2, 81, 1886.

Nordenskidld (. c.) obtained for the mangantalite from Utd: G. = 68, Nb,0,,Ta;0, 855,
FeO 38:6, MnO 9'5, CaO 1-2 = 998,

MassivE TANTALITE.

The following are analyses of tantslite. chiefly massive, in part belo%ng with normal
columbite-tantalite above, in part with skogbdlite (and ixiolite) below. e analyses of the
crystallized skogbolite and ixiolite are also included.

Anal.—1, 2, Rg., Ber. Ak. Berlin, 184, 1871, 38, Comstock, Am. J. Sc., 19, 131, 1880.
4, Mgc., Bibl. Univ,, 26, 26, 1866. 6, 6, Rg, L c. 7, A. Nd,, Pogg., 101, 828, 1857
8-10, W;{ P. 1Headden, Am. J. Sc, 41, 98, 1891; also earlier Schaeffer, ibid., 28, 430, 1884
11, 12, Rg., L. c.

G. Nb;O, Ta;04 Sn0; FeO MnO
1. Broddbo? 6:082 40-21 4215 018 16:00 1-07* = 9961
2. Broddbo 8311  29-27 4964 249> 1377 288 ign. 0-75 = 9880
8. Yancey Co., N. C. 688 2368 6992 — 1286 3-U6 L%gO 0-84 = 9981
4. Brodd 7'08 1088 6560 610 895 661 = 9814
6. Rosendal, Kimito 77 13-14 7053 083 1430 1-20 — 99-99
8. Hirkfsaarl, Tammela 7-884 754 7634 070 1390 142 — 99-90
7. Skogbole, Skogbilite 7-85 — 8444 126 1341 096 CuO 0-14, Ca0 015 =
8. Grizzly-Bear Gulch, 8. D. 7-778 628 17820 068 14°00 081 = 9992 [100-88
9. e Y 8200 857 8228 082 1267 1'83= 100-12
10. Coonsa Co., Ala. 878 71-87 6588 844 587 = 9984
11. Skogbdle, Iziolite 7282  19-24 6358 170 919 597 ign. 023 = 9991
12. - 7272 12-26% 6997 294 1488 =100
a Incl. CaO. ® With trace WO,. ¢ Ign. 0-20 deducted. 4 Incl. 1 p. c. TiO,.

Pyr., etc.—For tantalite B.B. unaltered. With borax slowly dissolved, yielding an iron
glass, which, at a certain point of saturation, gives, when treated in R.F. and subsequently
flamed. a grayish white bead: if completely saturated becomes of itself cloudy on cooling. Witﬁ
salt of phosphorus dissolves slowly, giving un iron glass. which in R.F., if free from tungsten,
is pale yellow on cooling; treated with tin on charcoal it becomes green. 1f tungsten is present
the bead is dark red, and is unchanged in color when treated with tin on charcoal. With soda
and niter gives a greeuish blue manganese reaction. On charcoal, with soda and sufficient
borax to dissolve the oxide of iron, gives in R.F. metallic tin. - Decomposed on fusion with
potassium bisulphate in the platinum spoon, and gives on treatment with dilute hydrochloric
acid a yellow solution and a heavy white powder, which, on addition of metallic zinc, assumes
a smalt-blue color; on dilution with water the blue color soon disappears (Kbl ).

For columbite nearly as with tantalite. Von Kobell states that when decomposed by fusion
with caustic potash, and treated with hydrochloric and sulphuric acids, it gives, on the addition
of zinc, a blue color much more lasting than with tantalite; and the variety dianite, when
similarly treated, gives, on boiling with tin-foil, and dilution with its volume of water, a
sapphire-blue fluid, while, with tantalite and ordinary columbite, the metallic acid remains
uudissolved. The variety from Haddam, Ct.. is partially decomposed when the powdered
mineral is evaporated to dryness with concentrated sulphuric acid, its color is changed to white,
light gray, or yellow, and when boiled with hydrochloric acid and metallic zinc it gives a beautiful
biue. The remarkably pure and unaltered columbite from Arksut-fiord in Greenland is also
partially decomposed by sulphuric acid, and the product gives the reaction test with zinc, as
above,
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Obs.—Occurs at Rabensteln, near Zwiesel, and Bodenm:ais. Bavaria. in granite, with lolite
and magnetite; at Tirschenreuth, Bavaria; at Craveggla, Italy; at Tammels, in Finland; at
Cbanteloube, near Limoges, in pegmatyte with tantalite; near Miask, in the Ilmen Mts., with
samarskite; in the 501 -washinﬁn of the Banarka refion in the Ural; at Hermanskir, near
Bjorskar, in Finland; in Greenland, in cryolite, at Ivigtut (or Evigtok), in brilllant crystals;
disseminated through or among the wolframite of Auvergne, and detected by acting with aqua-
mogia, which dissolves the wolframite and leaves untouched the columbite (Phipson, Ch. News,
160, 1867); at Montevideo, 8. A.; 8an Roque, Argentine Republic.

In the United States, in Masne, at Standish, in splendent crystals in nite; also at Stone-
ham with cassiterite, etc. In N. Hampshire, at Plymouth, with beryl; at Acworth, at the
mica mine. In Mass., at Chesterfield, some flne crystals, associated witg blue and green tour-
maline and bery], in a vein of albitic granite; also Beverly; Northfield, Mass. (anal. 12), with
beryl. In Connecticut, at Haddam, 2 m. from the village, in a granite vein, some of the crystals
several pounds in weight; also at the chrysoberyl locality, but not now accessible: also at the
folite locality, Haddam; near Middletown, in a feldspar vein in fine crystals, some very large;
at Branchvllle, Fairfleld Co., in a vein of albitic nite, in large crystals and aggregates of
crystals, sometimes weifhiug many pounds, also in minute thin tabular crystals translucent
(manganocolumbile, anal. 10) implanted upon spodumene; also at other points In the neigh-
borhood of Branchville in granite veins. In N. York, at Greenfleld, with chrysoberyl. In
Penn., Mineral Hill, Delaware Co. In Virginia, Amelia Co., in flne splendent crystals with
microlite, monazite (p. 728), etc. In N, Carolina, with samarskite crystals in parallel position at
the Wiseman's mica mines of Mitchell Co.; also at the Deake mine and other points; Ray’s mine
in Yancey Co.; Balsam Gap in Buncombe Co.; near Franklin, Macon Co.; White Plains, Alex-
ander Co. In Colorado, on microcline at the i’ike’s Peak region; Turkey Creek, Jefferson Co.
(11-28 MnO). In 8. Dakota, in the Black Hills region, common In the grunite veins associ-
ated with cassiterite, beryl, etc.; the crystals and crystalline iroups are often large, one mass is
-estimaled to have weighed 2000 1bs.; most abundant at the Etta and Bob Ingersoll mines; alse
at other points in Pennington Co ; also in Nigger Hill distr.., in Lawrence Co., sometimes
associated with stream tin, Cf. Headden, l. c., also W. P. Bluke, Am. J. Sc., 28, 840, 1884,
41, 403, 1891 (figures and measurements, Pfd.). In Calffornia, King's Creek distr., Fresno Co.

Mangantantalits of Nordenskisld is from Utd, Sweden, where it occurs with petalite.
lepidolite, microlite, etc. Manganotuntalite of Arzruni is from the gold-washings in the SBanarka
region in the Ural.

8 DMknssive tantalite occurs in Yancey Co., N. C.; Coosa Co., Ala.; also in the Black Hills,
8. Dakota.

Also occurs in Finland, in Tammela, at Hark#isasr] near Torro, associated with gigantolite
and rose quartz; in Kimito, at Skogbdle, in Somero at Kaidasuo, and in Kuortane at Katiala,
with lepidolite, tourmaline, and beryl; in Sweden, near Falun, at Broddbo and Finbo; in France,
:}t Ch:n;e&ouﬂbe ueg_r Limoges, in pegmatyte. Jlid¢fonsite is from Ildefonso, Spain, and has

.= 7416, H. = 6-1.

The occurrence of columbite in America was first made known by Mr. Hatchett's examina-
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 Naumeag). Dr. 8. L. Mitchill
stated (Med. Repos., vol. 8) that it was taken at a spring at New London, Conn. No locality
has since been detected at that place. But the rediscovery of it at Haddam, first published by
Dr. Torrey (Am. J. Sc., 4, 52, 1822), and since near Middletown, about 7 m. distant, has led to
the belief that the original locality wasat one of these l;):aces, which areabout 830 m, N.W. of New
London. Mr. J. Hammond Trumbull in a letter to Prof. Brush (July 16, 1882) discussing this
subject, 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
found nentr Winthrop's mil] a short distance above the head of Mystic, and there used to be a
local tradition to that effect; though it had no definite value.”

The metal of columbite was named columbium by Hatchett in 1802, from Columbia, 8 name
-of America, whence his specimen was received, and thus came the name columbiz given by
Jameson and Thomson (see further below). Rose, after investigating the metal and its com-

punds, named it anew, calling it niobsum, and this gave rise to the name niobits. Baierite
E from the German name of Bavaria. Torrelits Thomson, named after Dr. J. Torrey, is the
ordinary Middietown columbite; and Greenlandite Breith. is that from Greenland; both names
originated partly in erroneous views of the crystals of the minerals. Dianits is the Bodenmais
columbite, in which v. Kobell supposed he bad discovered the acid of+a new metal, which he
called diansum.

No good reason has been given for substituting niobium for solumbsum, and it is contrary to
the scientific law of priority; %ut as it is now accepted by most chemists the common usage is
here followed.

Tantalite was named by Ekeberg, from the mythic Tantalus, in playful allusion to the
difficulties (tantalizing) he encountered in his attempts to make a solution of the Finland mineral
in acids. The pame was afterward extended to the American mineral columbite, and to the
same from other localities; while the vpame columbite, the metal columbium having been
discovered a little prior to tantalum, received a similar extension, so as to include al! tantalite,
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The subsequent discovery that tantalum and eolumbium were distinct elements finally estab-
lished them as independent species.

Ref.—! On splendent crystals from Standish, Me., Zs. Kr., 12, 266, 1886; these results differ
but little from those of J. D. D. (1887) on the Haddam mineral. The forin seems to vary but little
with change of composition. Analyses 1-18 (also most and probably all of 14-38) belong to min-
erals having the columbite habit and angles; even the crysials of manganotantalsite of Arzruui
(anal. 13, a manganese tantalate) show the plaunes a, b, ¢, I, k, u, n, and affords nearly the same
ratio (below, from ¢4 = *19°1v', du = *50° 804’). It is plain, therefore, that skogbdlite and
ixiolite cannot be included in this series; their relution to normal columbite-tantalite needs further
investigation (cf. below. p. 787).

‘T'he following axial ratios are interesting for comparison, although it is to be noted that the
crystals seldom allow of accurate measurements. The axes of Schrauf, ref. ¥ below, are
upon angles (only approximate) from crystals of different localities and are heace of no value for
oomgflson. Schrauf made « = 111, g = 110, etc., see list, p. 787. Cf. also Kk., Min. Rusal.,
10, ,

1891.
Q. TasO0, d:5:¢
Greenland 5-39 —_ 08292 : 1 : 08776 Dx.
Ilmen Mts. 5-57 ? 08802 : 1 : 08823 Kk.
Standish 5-65 92 08285 :1:08808 E.S8. D.
Haddam 5-95 207 08202 : 1 : 0878 J.D.D.
Sanarka 73 798 08304 : 1 : 0'8783 Arz.

*J. D. D.. Am. J. 8c., 32, 148, 1887, and Min., p. 870, 1887, and App., p. 65; in Min,,
p. 854, 1854, the forms, 580, 740, 085, are added as doubtful.

' Rose, twins, Bodenmais, Pogg., 64, 171, 1845, <+ Mir., Min., p. 471, 1852. 5 Dx., Green-
land, Ann. Mines, 8, 898, 1855. ' Schrauf, Greenland, Ber. Ak. Wien, 44 (fl')' 445, 1861.
..IMB“kelyni, M{)sngtfvideo, Phil. Mag., 25, 41, 1868. * Penfleld, quoted by W. P. Blake, Am.

. Sc., 41, 408, .

526A. Skogbilite. A. E. Nordenskisld, Beskr. Finl. Min,, 80, 1855, Tantallt mit zimmt-
braunem Pulver, Berzelius. Tammela tantalit N. Nordenskiold, Act. Soc. Fenn., 1, 119, read
April 25, 1882, Pogg., 60, 856, 1840. '

Orthorhombic. Axesd:b:é = 081696 : 1 : 0-65106.

100 A 110 = 89° 14§’, 001 A 101 = 88° 83}, 001 A 011 = 88° 4, N. Nordenskisld.

Forms: a (100, i-3), b (010, &%), r (490, i-§), » (016, }-¥), u (011, 1-%), ¢ (081, 8-0), p(111, 1),
0 (822, 3-h), o (211, 2-2). Also « (181, 8-8)?

Angles: rr' =57° 6, nn' =12° 29, up' =66° 8, ¢¢ = 128° 47, pp' = "67° 28}
pp’’ = 91° 884, pp’” = *68° 58, ov' = 80° 6, oo’ = 106° 21}

Measured: pp’’' = 91° 45", 7 =57° 8, bg = 294° (27° 7 cale.), nn’ = 12°, o = 90",
o0’ = 110°.

1. 2. In prismatic crystals (f. 1) the angle of the
prism near that of yttrotantalite and ssmarskite.
'Y Uleavaée indistinct, Fracture uneven, H. =
o' o 6-0-65. . = 7880. Luster metallic. Color
. " black. Opaque. Streak biackish brown to cinna-
" P mon-brown.

Comp.—Essentially FeTa,O,, a nearly pure

iron tantalate. Cf. anal. 7, p. 784. -

5 Obs.—From Hérk#saari in Tammela, Finiand,
associated with rose quartz and gigantolite, in
albiiic granite. Also with ixiolite at Skogbdle in

" p Kimito. This is the mineral ordinarily called tan-
> —7/r talite, and regarded as isomorphous with celumbite
p<I0 {Rose, Re. et al), but in fact as shown by the

author having
formA C{. rel. ‘
Figs. 1, 8, Skogbilite, N. Nd. mineral from Pisek, Bohemia, referred to
g8 kogboi tantalite by Vrba (Zs. Kr., 16, 201, 1889), is later

stated to be only rutile, cf. Gdt., Index, 3, 185, 1891.

IxioutTe A. E. Nordenskidld, Pogg.. 101, 632, 1857. Kimito-tantalit N. Nordenskiold.
Ixionolit F. J. Witk. Kassiterotantal Hausm. Cassitero-tantalite.

Orthorhombic. Axesd :&:4 = 05508 . 1.1 2460 A. E. Nordenskisld.
100 A 110 = 28° 50}, 001 A 101 = 66° 8}', 001 A Ol1 = *51° 1¥".

’quite a different though related



COLUMBITE GROUP: COLUMBITE—TANTALITE. 37T

Forms: a (100, i3), 5(010, i3, ¢ (001, 0); m (110, I), & (108, }-9)? tw. pL.; = (011, 1-9),.
1(081, 8-1), p (111, 1). Angles: mm'" = 57° 41}, s =387°1, nn’ = 102° 80/, &' = 150° &,.
cp = *68°50°, pp' = 109° 82, pp’”’ = 58° 28.

Crystals rectangular prisms (a b ¢), sometimes twins with s (108) as tw. pl. Fracture uneven-
to subconchoidal. Brittle. H. = 6-6'6. G. = 7-0-7'1. Luster submetallic. Color blackish
gray to steel-gray. Powder brown.

In composition a niobo-tantalate of iron and manganese, containing also a small amount of
tin (anal. 11, p. 784). An analysis by Nordenskidld gave 18 p. c. tin dioxide, but this is not con--
firmed by Rg. (Min. Ch., 857, 1875).

- F{om Skogbole in Kimito, Finland. Named from Izion, a mythological person related to
'antalus,

Relation of Skogbolite and Iziolits o Columbite-tantalits. 'That there {s a certain relation
between the forms of columbite and the above two kinds of tantalite has been shown by various.
authors; it is exhibited in the following axial ratios starting from the axes of each given above:

Columbite d:5: é&=08285:1: 08898
1. a:b: ¢4c = 08170:1: 08681
Skogbolite or
2. P:a: o= 08160:1: 07969
1. $6:a: jc = 08069 : 1: 07541
Ixiolite or
. 2. Ja:d: 3 = 08262:1: 08807

In 1 under both skogbdlite and ixiolite the occurring prism (ke samarskite in angle) has.
the symbol (490), in 2 the symbol (820) or columbite—the symbols of the other planes are inm.
genersl less simple, and the value of this comparison is doubtful.

Groth proposes to retain Schrauf’s position for columbite, while doubling the & and & axes,
giving for columbite (Standish) and tantalite-skogbolite:

Columbite d:5:4=08047:1: 07159
Tantalite-skogbblite d&:5:¢ = 0817: 1: 06511

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 columbite in both habit and angle.

The following table shows the planes of tautalite-skogbdlite common to columbite with the
symbols in the positions of Dana, Schrauf and Groth; also the prominent planes of each specles
(those in parentheses not having besn observed).

Columbite Tantalite-skogbdlite
Dana. Schrauf. Groth. N. Nd.©
a 100 010 010 ] 010
] 010 100 100 a 100
A 203 021 011 n 011
o 218 163 188
g 238 ' 121 111 P 111
] 263 221 211 o 211
Also
m 110 180 280 (280):
130 110 120 (120)
Z 108 011 012 (012).
0 111 181 282 5232)
u 188 111 213 212
x 121 231 432 (489)
Also
(820) (290) (490) r 490
(109) (018) (016) n 016
(201) (081) (031) q 081
(496) (842) (822) ° 822

AENGITE. Ilmenite Brooke, Phil. Mag., 10, 187, 1831. Mengit G. Rose, Reis. Ural, 3;
88, 1842. .

Occurs in short prisms terminated by a pyramid. The angles are nearly those of columbite-
and Des Cloizeaux states (priv. contr.) that there can be no doubt that it is really that speciess
The planes are then a, m, g, u; angles gy = 43° 40', uu’ = T8° 50', ww'’ = 29° 28’ Braoke



738 NIOBATES, TANTALATES.

G. = 548. Color black. Occurs in small crystals embedded in the albite of the ite veins
in the Ilmen mountains. Named mengile, after Menge, the discoverer of the mineral. The
mengite of Brooke is monazite.

HerMaNNoLITE C. U. ard, Am. J. 8c., 60, 90, 1870; 11, 140, 1°76. A mineral from
Haddam, Conn., probably identical with columbite. Cf. Hermann, who found in it ‘‘ hypo-
tantalic acid,” hypoilmenic acid, etc., J. pr. Ch., 13, 886, 1876; further Delafontaine, Am. J.
Sc., 13, 890, 1877, also Min., 5th Ed., 3d App.. p. 80.

FERRO-ILMENITE Hermann, J. pr. Ch., 2, 118, 1870. A kind of columbite from Haddam,
Connecticut.

627. TAPIOLITE. Taplolit A. E. Nordenskisld, Ofv. Ak. Stockh., 20, 445, 1863
Tantalite (fr. Sukula) Arppe, Act. Soc. Fenn., 6, 590, 1861.

Tetragonal. Axisé = 0°6464; 001 A 101 = 32° 523’ Nordenskisld.

Forms: a (100, ¢-5); m (110, I); e (101, 1-3); p (111, 1), ¢ (001, O)
Angles: e = 45° 9, pp’ = 56° 59}’ pp"’ = *84°52". The form is very near that of rutile,
cassiterite, and zircon.

In square octahedrons, often monoclinic in appearance by distortion.

Cleavage not distinct. H. = 6. G. = 736 Nd.; 7496 Rg. Luster strong
adamantine, approaching metallic. Color pure black. Opaque.

Comp.—A tantalate and niobate of iron, having the same composition as
tantalite, Fe(Ta,Nb),0, = (Ta: Nb = 4 : 1), Tantalum pentoxide 739, niobium
pentoxide 111, iron protoxide 15:0 = 100.

Anal.—Rg., Ber. Ak. Berlin, 181, 1871. For earlier analyses see 5th Ed., p. 519.

TB:O‘ NbgO. SDO| FeO MnO
G. = 7496 7801 1122 048 1447 0-81 = 10089
Pyr., etc.—B.B. behaves like tantalite, but gives no reaction for manganese.
Obs.—Occurs near the Kulmala farm, in the village of Sukula, in the parish of Tammels,

Finland, in white pegmatyte ite, with beryl, tourmaline, and arsenopyrite.
Named from an ancient Finnish divinity.

4. Samarskite Group. Orthorhombic.

$28. YTTROTANTALITE. Yttrotantal Ekeberg, Ak. H. Stockh., 33, 80, 1803. Tantale
-oxidé yttrifere H., Tr., 1822 Yttroilmenit Herm., J. pr. Ch., 38, 119, 1846. Schwarzer
Yttrotantalit.
Orthorhombic. Axes & : 5 :¢ = 0'54115 : 1 : 11330 A. E. Nordenskiold'.
100 A 110 = 28° 25*', 001 A 101 = 64° 28}, 001 A 011 = 48° 34'.
Forms: b (010, i-8), ¢ (001, 0); o (210, £-3), m (110, I), p (120, ¢-3), ¢ (160, &-5); # (201, 24);
B (011, 1-%).
Angles: 00" =80° 17, mm" = 56°60', pp' = 856° 28, bg = *20°17, & =153"8,
BB =971°8, bf = *41° 26
Crystals Erismatic, often six-sided with m, & prominent;
also tabular || 4.
Cleavage: b very indistinct. Fracture small conchoidal.
H. = 5-5'5. G. = 5°5-5°9. Luster submetallic to vitreousand
greagy. Color black, brown, brownish yellow, straw-yellow.
Streak gray to colorless. Opaque to subtranslucent.

Comp.—Essentially RR,(Ta,Nb),0,, 4+ 4H,0, according o
Rammelsberg, with R = Fe,Ca, R = Y,Er,Ce, etc. The water

may be secondary.

The so-called yellow yttrotantalite of Ytterby and Kérarfvet belongs to fergusonite (p. 729)
-a9 shown by Rammelsberg.
Anal.—1, A. Nd,, l. c. 2, Rg., Min. Ch., 860, 1875, also Pogg., 160, 200, 1878






