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ABSTRACT

Rankamaite is a new alkali tantalate found in heavy mineral concentrates from alluvial deposits, Mumba area, Kivu,
eastern Congo, as water-worn pebbles up to tens of grams in weight. The mineral constitutes the matrix in which
corroded grains of simpsonite, minute crystals of cassiterite and some manganotantalite and muscovite are seen. It was
probably formed by alteration of simpsonite; the source rock is probably a lithium pegmatite. The chemical analysis
gave: Ta,O5 69.47, Nb,Oj 17.40, Al O, 3.40, Li,O 0.11, Na,O 2.31, K,0 1.80, PbO 2.63, H,O+ 1.55, H,0— 0.35,
SiO, 0.96, sum 99.98 %,. After correcting for muscovite, this gives for the unit cell content (N, Ko g Pho s Lig.gq)
(Tayg.75 Nbg.gg Aly.g5) Os6.50 (OH)7.45 or (Na, K, Pb, Li)s.g4 (Ta, Nb, ADgs.16 (O, OH)go.

The X-ray study shows that the powder pattern can be indexed on the basis of an orthorhombic unit cell, with
a, = 17.19, b, = 17.70, ¢, = 3.933 A. If only reflections, with 5 + & = even, are considered, the possible space groups
are C222, Cmm?2, Cm2m, and Cmmm. The powder data are comparable to those of tetragonal StTa,0,, and K,NbgO,,
and also to those of orthorhombic PbNb,Og; all these synthetic compounds are structurally related to the tungsten
bronzes. The strongest X-ray lines are 4.112 (34), 3.935 (41), 3.467 (52), 3.375 (60), 3.011 (80), 2.970 (100), 1.736 (32).

The colour is white to creamy-white. H is difficult to determine, but is approximately 3—4. G is about 5.5 (meas.),
5.84 (calc.). In thin section it is felt-like, somewhat resembling fibrous sillimanite. Elongation is positive, Z e Xike
ns above 2.1. The name is in honour of Professor Kalervo Rankama of the University of Helsinki, who has made a
major contribution to the geochemistry of tantalum and niobium.

The name rankamaite was approved in advance of publication by the Commission on New Minerals and Mineral
Names of the I.M.A.

Introduction

Nodules composed of vitreous colourless to
creamy simpsonite embedded in the new soft,
white fibrous mineral, rankamaite, together with
scattered grains and aggregates of a dark-grey to
black cassiterite have been submitted for iden-
tification to the laboratories of the Geological

Survey and Mines Department, Uganda, on
several occasions since 1961. These specimens
have always been accompanied by rounded nod-
ules of manganotantalite; both are manifestly of
alluvial origin. Some of the first specimens
examined were sent by Monsieur R. Deschodt of
Gisenyi, Rwanda, who stated that they were from
the Kivu province, Congo.
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Preliminary data on this new mineral were
given by one of us (O.v.K.) in the Annual
Reports of the Research Institute of African
Geology at Leeds (von Knorring, 1962 and 1965).
In 1965, Monsieur A. Safiannikoff of the Com-
pagnie Miniére Congolaise des Grands Lacs,
Kamituga, Kivu, Congo, stated in a written com-
munication that the above assemblage was typi-
cally found in alluvial deposits, probably derived
from spodumene-bearing pegmatites between
Goma and Masisi to the north-west of Lake
Kivu. These deposits are worked for cassiterite
and manganotantalite which occur together with
simpsonite and microlite, including a lead-rich
caesium-bearing variety of the latter (Safiannikoff
and van Wambeke, 1961). Safiannikoff concludes
that the fibrous mineral which is associated with
the viterous simpsonite is similar to simpsonite
in composition but contains a higher proportion
of niobium. No doubt M. Safiannikoff was aware
of the existence of the fibrous mineral (ranka-
maite) long before it was observed by us.

According to M. Antonio Bertossa, director
of the Geological Survey of Rwanda, the present
mineral has been recovered from the alluvial
cassiterite concentrates in the Mumba area in
Kivu.

In this general area Agassiz (1954) has recog-
nized three distinct types of mineralized peg-
matites associated with Burundian granitic
intrusives. Their order from the granite contact
outwards is as follows:

1) Pegmatites with black tourmaline, potash
feldspar and muscovite; some of these pegmatites
carry beryl crystals of a characteristic »beige
blanchétre» colour; maximum width of peg-
matites some 20 m.

2) Kaolinized as well as zoned pegmatites
with muscovite, quartz, microcline, albite, spo-
dumene and some amblygonite. These kaoli-
nized pegmatites often contain lepidolite and the
common mineralization is cassiterite as well as
a variety of tantalum-niobium minerals e.g.,
columbite-tantalite, tapiolite, manganotantalite,

simpsonite and microlite. The pegmatites are
larger than those of the previous group, some-

times up to 40 m in width.

3) The third group consists of cassiterite-
bearing quartz veins no more than 1 metre

across.

Physical properties and paragenesis of ran-
kamaite

Specimens of rankamaite have been found as
nodules up to 100 g in weight. The mineral
constitutes the silky, fibrous (asbestiform) matrix
in which corroded grains of simpsonite and
crystals of cassiterite are seen (Fig. 1). The colour
of rankamaite is white to creamy-white or yellow-
ish due to iron staining. The fibres are generally
wavy but tufts of straight fibres can be seen in
small cavities. The hardness is approximately
3—4; specific gravity about 5.5 (meas.) and 5.84

Fig. 1. Rankamaite with simpsonite and black
cassiterite. 10 X.
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(calc.). In thin sections, the mineral is felt-like in
appearance and bluish-grey in colour; some
bundles of fibres appear brownish and resemble
fibrous sillimanite. The elongation of ranka-
maite is positive, Z||¢c and, X | ¢; the refrac-
tive indices are greater than 2.10.

The content of simpsonite in the specimens
varies from some 10 to 80 per cent. It occurs in
rounded or kidney-shaped grains up to 10 mm
across, but even larger irregular masses are often
observed. Sometimes distinctly concentric layers
of rankamaite are seen around simpsonite. Small
vugs filled with granular, secondary microlite
have occasionally been noticed in simpsonite.

Cassiterite occurs either in the form of vein-
lets, irregular grains with crystal outlines or
closely packed aggregates of minute, black, dia-
mond-shaped crystals (Fig. 2). The content of
cassiterite varies from about 5—10 per cent. In
most cases it is embedded in rankamaite, but it

may also be associated with simpsonite, fibrous

Fig. 2.

Aggregate of cassiterite crystals in
rankamaite. 40 X.

7 13902—68

manganotantalite and, occasionally, with kao-
linite. The minute cavities in cassiterite may
contain some clear, colourless beryl.

Manganotantalite is dark-red or brownish-red
in colour and is present in small amounts in
some rankamaite specimens, usually in the form
of minute grains or in radiating sheaves or
aggregates. The mica seems to be of two kinds:
finely divided muscovite occurs in small amounts
amongst the rankamaite (probably a by-product
of simpsonite replacement) and small books of
muscovite are scattered throughout the speci-
mens.

An apparent order of mineral formation could
be: simpsonite, rankamaite, manganotantalite,
cassiterite.

Previous workers (e.g., Bowley, 1939, Macgre-
gor, 1946) have observed that simpsonite is
frequently altered to a varying degree. In addi-
tion to an isotropic alteration product (micro-
lite), an anisotropic mineral is commonly seen.

Fig. 3. Corroded simpsonite partly replaced by
fibrous rankamaite. 30 X.
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On the alteration of simpsonite from Bikita,
Macgregor writes: »The principal product is an
unidentifiable mineral in the form of minute
coloutless, apparently rhombic prisms with
approximately straight extinction and positive
elongation.» Could this mineral observed by
Macgregor also have been rankamaite? In the
present case, simpsonite is seen in various stages
of alteration to rankamaite (Figs. 3—4). If the
original simpsonite is fractured, replacement
proceeds mainly along the cracks; moreover,
there is a characteristic radial replacement by
finely fibrous rankamaite affecting the margins
(Fig. 3). If, on the other hand, the simpsonite
grains are solid, a marginal replacement with
the formation of concentric rankamaite is more
in evidence. All these replacement processes are
considered to have taken place during a late
phase of intensive alkali metasomatism (mainly
Na) so commonly observed in complex pegma-
tites within the Kibaran belt.

Fig. 4. Remnant of simpsonite in rankamaite
matrix. 75 X.

X-ray crystallography

The mineral was investigated by X-ray powder
and single-crystal methods. Since the crystals
were very thin, only fibre photographs could
be taken with the oscillation camera. The reflec-
tions on the film (camera dia. 3 cm) appeared as
arcs about 10 mm long. The identity period
parallel to the fibre direction could, however, be
determined: 3.9 A parallel to the orthorhombic
c-axis of rankamaite. Even small crystals, with
diameters less than 0.01 mm, when investigated
with a Norelco microcamera gave good layer
lines, indicating that the »crystals» were actually
crystal bundles.

The X-ray powder pattern (Table 1) was
recorded with a Philips wide-range diffracto-
meter with a rotating specimen holder and
filtered copper radiation. Silicon was used as the
internal standard. The low-@-reflections were
calibrated with Pb(NO,), using another pre-
parate. The powder pattern can be indexed on
the basis of an orthorhombic unit cell with

a, =17.19 A
b, =17.70 A
6 = 3.933A

Table 1 shows that almost all the si»% @ values
corresponding to one A&/ index are such that
h + & = even. The only exception is the weak
reflection 121 at 3.529 A. Presumably, ranka-
maite has a C-centered lattice or one which is
very nearly so. If only reflections with 4 & =
even exist, the possible space groups are: €222,
Cmm2, Cm2m, and Cmmm.

In Table 1 the rankamaite powder data are
compared with those of the tetragonal StT2,0,,
(Gasperin, 1963), a compound of tungsten
bronze-type structure, and with those of
K ,NbgO,, (Guerchais, 1962). It is evident that
these last two compounds are similar in struc-
ture and that the rankamaite powder pattern
bears some similarity to them.

The tetragonal axes of StTa,O,, are: ¢, =3
% 17.53 A and ¢, =2 x 3.865A. The ranka-
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TABLE 1

Comparison of the X- ray powder data of rankamaite with those of the synthetic SrTa,O,; and K,;NbgO,,

Rankamaite SrTa Oy, 1) K,NbgO,, 2)
bkl Sin*0 4 RGCHY Dobs Lops s Tops bkl dops Lops
(CuK&) (CuK&)
5 10.2 vw 1. 50
.00759 .00755 8.87 12
2 00| .o0805 ,00803 8.62 9 8.7 o 6 00 8.89 w
77 vw 6 30
2 20| .o1564 L01560 6.17 6 6.15 w 6 60
1 30| .01909 L01900 5.59 6
3 10| .02000 01995 5.46 28 5.48 fnw 9 30 5.66 w
0 40| .03037 .03036 4.424 28
4 00| .03218 03216 4,299 8 4.36 ms |12 00 4.44 m
3 3 0| .03518 L03514 4,112 34
(2) 2 (1) :g;gi;} .03840 3.935 41
i 1 e PRI B | S } 387 vs |0 0212 60 3.9 s
0: .21 .04580 .04578 3.603 2
2 01| .o04626 .04639 3.576 2
1 2:1] .04781 .04773 3.529 4
1 50 .04945 .04946 3.467 52
5 10| .05219 05219 3.375 60 } 3.43 vs 15 3.0 3.48 s
3 11| .os821 .05816 3.196 5 3.17 ms 9 32 3.26 w
4 40| .06255 .06252 3,083 10 3.06 ms 12,120
3 50| .06554 .06556 3.011 80
5 30| .06737 .06738 | 2,970 100! } 3.00 vs 115 90 3.06 WS
0 60| .06823] 2.90 s [18 00;12 0 2 2.97 vs
0 41| .o6sss .06826 2.951 2713)
4 11| .07229
6 00| .07242 .07241 2.865 23
2 60 .07637 .07630 2.791 31
4 21| .07798 .07803 2.760 5 2.97 vs 18 6 0;12 6 2 2.82 vs
6 20| .o8001 .07991 2,727 13
1 51 .08766 .08764 2.603 5
5 11| .09040 09037 | 2.564 9 2.57 s |15 32 2.63 8
1 70| .o9501 .09493 2.502 3
4 60| .10050 .10047 2.432 3
6 40| .10279 .10258 2.407 2
2.42 vw 12 12 2 2.47 m
2.40 vw 14 10 2
3 51] .10375 .10365 2.395 8 1
5 31| .10558 10567 2.372 16 f 2:37 s 15 972 2.40 m
(Cuka,) (Cuka,)
6 0:1] 11045 .11055 2.316 31 ® 2.33 w (18 02
3 70 .321091 L11137 2.308 2
2 61| .11439 .11441 2.279 4 2.25 ms 18 6 2 2.29 W
7 30| .11545 .11530 2.268 7
8 00| .12852 .12860 | 2.148 6}3)
2 80f 12929 .12925 2.143 10
8 20| .13610 .13611 2.088 16 } 2.13 L 24 60 2.15 .
6 41 .14077 .14106 2.051 2
4 80 .15339}
.15342 1.966 12
0 90| .15347 1.96 s [24120 1.98 vs
8 40| .15884 .15875 1.933 8
9 10| .16455 .16459 1.899 10 1.94 s 27 30; 0 04
5 80 17147
3 90| .17154 .17158 1.8595 30
1 32| A7164
8 21| .17425 17422 | 1.8454 3 Las s |27 90 L.e7 i
9 3 0] 17971 .17968 1.8172 6
0 10 0| .18947 .18949 1.7694 10
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Rankamaite StTa,0,,%) K,NbO,, %
bkl Sin*0 gl $in*0 gpe obs Lops dyps Lops bkt dops Tops
(Cuka,) (Cuka,)
6 80| .19356] .19341 1.7514 9 1.75 vs 30 0 0;24 18 0 1.78 vs
1.9 1 .19363{
8 60 .19673
8 _196991 .19680 1.7363 32
173 ms 12 6 4
9 01 .20081
10 0 0| .20082 .20077 1.7190 10
3 42| .20097 3
9 111 20270
10 10| .20271 .20273 1.7107 8
5 02 .20279{
5 81 .20962
3 91 120969) .20979 1.6817 14
3 5 2] ..21802 .21831 1.6485 4 3)
5 32| .21984 .21997 1.6423 5
0101 .22762 .22768 1.6142 4
6 81 23171)
4 52| .23208f .23194 1.5994 3
8 61 .23488 .23497 1.5890 14
3 6 2| .z23886)
10 01 123897 .23905 1.5754 5
8 80| .24978 .24955 1.5419 7
11 3 0| .26004 .25996 1.5107 6
6 10 0| .26177 .26173 1.5056 6
10 6 0] .26903 .26889 1.4854 6
012 0| .27284 .27293 1.4744 4
511 0] .279471 .27932 1.4574 8
7 10 0| .z28787) 3)
8 81 .28793] .28798 1.4353 3
791 .29002 .28988 1.4309 5
5: 1171 31762
6 T 2] 34778 .31789 1.3662 4
8 10 0| .31799 3)
242 1 .31902
7 62| 31919 .31951 1.3627 4|

1) Gasperin, 1963.
2) Guerchais, 1962.
3) Partial overlapping of reflections.

maite unit cell is a sub-cell of this. The tungsten
bronze-type sub-cell of StTa,O,, has the tetra-
gonal a4, = 12.40 A (= 17.53/\/5) and ¢’ =
3.865 A. When the orthorhombic rankamaite
axes are transformed according to %%0/001/;%0
one obtains the same cell —slightly deformed:

a, = 12.34 A
by, = 3.933 A
¢, = 12.34 A
B =91°41°

These data and Table 1 show that rankamaite

has a slightly deformed tungsten bronze type
structure. The splitting of the reflections through
this deformation is easily seen when compar-
ing the powder data of the orthorhombic ranka-
maite with those of the tetragonal StTa, O,
and K,Nb;O,,.

When the powder data of rankamaite are
compared with those of the high temperature
form of PbNb,O; (see Roth, 1957), also struc-
turally related to tungsten bronzes, it becomes
clear that these powder patterns have much in
common. PbNb,O4 has an orthorhombic space
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group C222 or Cmm2 (¢f., rankamaite). Its axes
are: a4, = 17.63, b, = 17.93 and ¢, = 3.868 A
(¢f., Table 3). These are similar to those of
rankamaite. Owing to its fibrous nature the X-
ray preparate consists of very well oriented
rankamaite, the ¢-axis being parallel to the sur-
face of the specimen holder. This enhances all
the h&0 reflections while all the b/ reflections
decrease in intensity. Roth (op. ¢/2.) does not
mention the morphology of the PbNb,Og
crystals nor the method used to obtain the pow-
der data. A rough comparison of rankamaite and
PbNb,O, shows very close similarity in the
intensities of the »£0-type reflections, while the
hkl-type reflections of the PbNb,Og are stronger
than those of rankamaite. This is certainly due
to the oriented preparate of rankamaite.

The above comparisons leave no doubt that
rankamaite has in fact a distorted tungsten
bronze-type structure.

Chemical composition
The chemical composition of rankamaite is

given in Table 2. The small amount of SiO, is
attributed to muscovite, the remainder repre-
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sents rankamaite. X-ray crystallography shows
the mineral to be structurally related to tungsten
bronzes, in which the sub-cell contains 30 oxygen
atoms. The atomic proportions in Table 2 are
recalculated on the basis of (O 4+ OH) = 60,
Z.e., two tungsten bronze = one rankamaite cell.
The unit cell content is (Na g, 45K, ;,Pbg.55Lio. 54)
(Tays.75 Nbg gs Aly.35) (Osa.62 (OH); ,44) or
simplified, (Na, K, Pb,Li);, g4 (Ta, Nb, Al),,.16
(O,0OH)g,. Based on 6 oxygen atoms (Z = 10)
the rankamaite formula can be written
(Na,K,Pb,Li)y.585 (T2,Nb,Al),. ;5 (O,0H), (¢f.,
Table 3). The ratio of small cations (Ta,Nb,Al)
to anions (O,0OH) is not ideal for the tetragonal
tungsten bronze-type structure (1: 3). This will
be discussed in the next section.

The chemical analysis shows that rankamaite
is an alkali tantalate in which some of the
alkalies are replaced by lead and some of the
tantalum by niobium and aluminium (?). In
composition rankamaite corresponds to the
synthetic compound Na,TagO,; which, recal-
culated on the basis of six oxygen atoms, gives
Nag. 52T, 5506 The structure of this synthetic
compound is similar to that of rankamaite but
presumably not identical (see Table 3).

TABLE 2

Chemical composition and unit cell content of rankamaite. Mumba, Kivu Province, Congo. Anal. Oleg v. Knorring

Wt.-% Mol. prop. Atomic proportion
AL Muscovite Rankamaite

TasOg cosvmaies 6947 148:52 . 1Tal . . ilidienns 297.04 — 297.04 13.78
NbaOisy= s ov it 17:40 . “65.46 1N vz e ciswsnss 130.92 — 130.92 6.06 22.16
ALOG o aain o TR i i 4 L R 66.70 15.98 50.72 2,35
PO o esusicsisi 2.630 A0 IPB e s tnosi 11.78 — 11.78 0.55
NELO ¢ e ais o sim 231 8727 N e s b 74.54 — 74.54 3 451 Elgs
e N 1380 4941 [K G vmsioss v 38.22 5.33 32.89 1. 52J :
T o [REERE 0.11 868 |Livicm s aintingns 7.36 — 7.36 0.34
10510 <5 o 0596 15008 181 vrandeimaeiie 15.98 15.98 -
HaOF 4 s aemens L.36" 86 OB v 172.22 10.66 161.56 8 48} T
He@= i iiasons 0.35 (@ NN P 1187.64 53.27 1134.37 52.52 :

99.98

Unit cell content:

(Na3.45K1.52Pb0.551‘i0.34) (Ta13.75Nb6‘06A12.35) (052.52(OH)7.4S)'
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TABLE 3

Comparison of rankamaite unit cell with compounds structurally related to tungsten bronzes

Tungsten
Unit cell content E Unit cell br:\?lf:glpe
Pl e Sl ot < Remarks, references Z =5
z &
a, b, A z o ey
(Na,K,Pb,Li) 5 56(T2,Nb,Al), 516
(O,0H), (rankamaite) ......... o 17.19 |17.70 3.939 | 10 | This paper 12,34 | 3.933
Bag 545 25,1506 *) (BaTa,O4,) o 17.55 |17.65 3.905| 10| G., 1967 12.45 | 3.905
18 o1 0 M S R o i e o 17.68 [17.72]2 x 3.877| 20| G., 1964 12,49 | 3.877
PONBO o050 oiinioti sismfssin i o o 17.63 |17.93 3.868| 10| R., (¢f. F. and L., 1958) 12.56 | 3.862
K. gBig 4NbyOg (K,BiNb;O4; | 0 1775 [17.90]2 % 3:92 | '20|1s. 12.60 | 3.92

Nag s570T25 58605  (N2,TagO,y) | t]| ~12.5 =

Na g 572Nby 25606 *) (NaNbgO,y) | 0 12.45 |36.97

3.95 5| Tripled @ or b axis may also|~12.5 |3.92
be expected. W. and S.,
1965

3.910 | 15| The basic bronze unit trip-| 12.4 |3.910
led in the [010] direction.
W. and S., 1965

Nag ,5Nb; 0606 *) (NaNbgOg) |o 12.45 |36.93 3,95 | 15]A. ~12.4 |3.95

K; 06123,1306 *) (K,TagO4y) |t 12,507 - 3.969 5|8S. and K. 12.57 [ 3.969

K. 0sT25,1304 *) (K;Ta O4y) |t 37.29 — 3.878 | 45| Tripled bronze phase. W.| 12.43 |3.878
and S., 1965

K o:75Mb5 504 (ENb;O4) .| 8| 3771 = 3.939| 45| W. and S., 1965 12.57 | 3.939

oy b 0 R e t 12.304| — 3.926| 5|W. and S., 1967 12.304 3.926

Sto.545T35,1806 *) (8tTa,0,y) ..[ (3 X 17.53] —[2 X 3.865|180| G., 1963 12.43 | 3.865

*) comparison of measured density with the calculated refers to intact oxygen lattices, 7.e., 30 oxygen atoms in a tungsten

bronze-type sub-cell.
G = Gasperin, R = Roth, 1957; F and L. = Francombe and

Lewis, 1958; Is = Ismailzade, 1963; W and S = Whiston

and Smith; A = Andersson, 1963; S and K = Sawaguchi and Kikuchi, 1964.

Crystal-chemical discussion

Table 3 lists a number of structurally related
compounds, all based on the tungsten bronze-
type structure. Some are tetragonal, some
orthorhombic, but all have the same sub-cell.
Rankamaite is orthorhombic, like the synthetic
compounds Na,Nb;O,;, BaTa,O,,, PbT2a,0,,
PbNb,O4 and K,BiNb;O,;. The last four either
have cell dimensions similar to those of ranka-
maite or their ¢-axis is doubled. In ideal tungsten
bronze structure, the ratio of small atoms
(Ta, Nb) to anions (O) ought to be 1:3. As
seen in Table 3, in most cases the ratio is greater
than 1 : 3. Therefore, either anion vacancies or
interstitial tantalum or niobium atoms must be
present, or the extra tantalum and niobium
atoms occupy the large cation positions. In Ta-
ble 3, it has been postulated that the asterisked

componds (for which correlations of calculated
and measured density are available) have intact
oxygen lattices with extra tantalum or niobium
atoms either in interstitial positions or in those
large cation positions which are not occupied
by Na,K,Ba,Sr, etc. The left side of the first
column — unit cell content/Z — gives the
content of one fifth of the tungsten bronze-
type sub-cell (Z = 5): i.e., the chemical for-
mulae in brackets (right side of the same column)
have been recalculated on the basis of 6 oxygen
atoms. Using this same principle of intact oxygen
lattices the atomic ratio in rankamaite was cal-
culated to 6 (O 4 OH).

The rankamaite unit cell content — 10
Na...)o.586(T2...)3.914(0...)s — shows that
2.16 small cations per cell must be distributed
either in interstitial positions, or in the positions
of large cations. The formula given is close to
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Nag.572T25, 25606 0f Na,TaO,,, synthesized by
Whiston and Smith (1965). In this case, according
to Whiston and Smith, only rather small and
badly twinned crystals were produced. These
were claimed to confirm the tetragonal tungsten
bronze cell with approximate cell dimensions
a, = 12.5 and ¢, = 3.92 A. The corresponding
Nb-compound, Nag,s;,Nb,, 55,04 has the same
structure, but the basic bronze unit is tripled
in the [010] direction.

The tetragonal or tripled bronze structures
are also represented by K 46T2,.150,,
Ko.75Nb,.5604,Nag, ;5 Nb,, 5604 like many other
componds (Table 3). Thus, it is reasonable
to assume that a compound corresponding to
the composition of rankamaite should be struc-
turally related to the tungsten bronzes. Also it
becomes easy to substitute Na and/or K by Pb;
the corresponding lead tantalate might be iso-

structural with rankamaite. Table 3 reveals,
however, that rankamaite has no exact counter-
part among the synthetic compounds so far
produced. It includes such synthetic Na and K
tantalates and niobates as are based on the
tungsten bronze structure. Most likely, ranka-
maite is an orthorhombic polymorph of the
1: 4 compound Na,TagO,,, where the deforma-
tion of the tetragonal bronze structure is due to
the partial replacement of sodium by potassium,
lead and lithium and the partial replacement of
tantalum by niobium and aluminium (?).

So far a complete single-crystal study of
rankamaite is lacking. The possibility of super-
structure in it should be kept in mind. More-
over, the badly twinned crystals of synthetic
Na,TazO,; might be only pseudotetragonal, as
rankamaite.

REFERENCES

Agassiz, J. F. (1954) Géologie et pegmatites stanniféres
de la région Mumba-Numbi Kivu (Congo Belge).
Comité National du Kivu. Nouvelle série 7, Bruxelles,
1—-78.

ANDERssON, StTEN (1963) Structural studies on two
sodium niobates. Abstracts of the Communications.
Sixth International Congress and Sympos‘a. Inter-
national Union of Crystallography. A 22.

Bowrey, H. (1939) Simpsonite from Tabba Tabba, West-
ern Australia. Journ. Roy. Soc. Western Australia,
25, 89—92.

Francomsg, M. H. and Lewrs, B (1958) Structural, di-
electric properties of ferroelectric lead metaniobate.
Acta Cryst. 11, 696—703.

GaspERIN, M. (1963) Etude cristallographique d’un oxyde
double de tantale et de strontium. Bull. Soc. frang.
Min. Crist. 86, 386—388.

— (1964) Sur la position des atomes lourds dans le
métatantalate de plomb ferroeléctrique PbTa,Oy.
Bull. Soc. frang. Min. Crist. 87, 50—52.

— (1967) Structure cristalline du bronze de tungsténe:
Ba0.2T2a,0;. Bull. Soc. frang. Min. Crist. 90, 172—
175.

GuERCHATS, JacqQues Ewmite (1962) Réactions entre
P’oxyde de niobium et le carbonate de potassium par
voie seche; hydrolyse des produits obtenus (III).
Bull. Soc. chim. France. 103—107.

IsmArLzADE, I. G. (1963) An X-ray study of some com-
pounds of composition A (B’x,B”5_x) Og,(A’g.5:A%0-4)
NbyOg and (Bag.,, Stg.g, Cag.q) TiO; (A=St, Ba;
B’=Fe,Mg;B"=Nb;A’=K;A”=1a,Bi). Soviet Phy-
sics—crystallography, vol. 8, no. 3, 274—277.

v. K~orring, O. (1962) Mineralogical investigations:
new minerals. 6, Ann. Rept. Res. Inst. African Geo-
logy. Univ. Leeds, 47—48.

— (1965) Mineralogical studies: niobium-tantalum min-
erals. 9, Ann. Rept. Res. Inst. African Geology. Univ.
Leeds, 42—43.

MACGREGOR, A. M. (1946) Simpsonite and other tanta-
lites from Bikita, S. Rhodesia. Min. Mag. 27, 157
—165.

Rora, H. (1957) Unit-cell data of the lead niobate
PbNb,Og. Acta Cryst. 10, 437.

SAFIANNIKOFF, A. and vAN WawMmBekE, L. (1961) Sur un

terme plombifére du groupe pyrochlore-microlite.
Bull. Soc. frang. Min. Crist. 84, 382—384.



56 Oleg von Knorring, Atso Vorma and Peter H. Nixon

Sawacucni, Ersuro and Kikucui, Arsusar (1964)
Crystal structure and the dielectric properties of
K,0.2T2,04. J. Phys. Soc. Japan, 19, 579.

WarsToN, C. D. and Smrrh, A. J. (1965) Double oxides
containing niobium or tantalum. I. Systems in-
cluding alkali metals. Acta Cryst. 19, 169—173.

Waiston, C. D. and Smrrh, A. J. (1967) Double oxides
containg niobium and tantalum. IL. Systems involving
strontium and barium. Acta Cryst. 23, 82—84.

Manuscript received, August 6, 1968.



	RANKAMAITE, A NEW TANTALUM MINERAL FROM KIVU, CONGO
	OLEG VON KNORRING , ATSO VORMA and PETER H. NIXON
	ABSTRACT
	Introduction
	Physical properties and paragenesis of rankamaiteSpecimens of rankamaite
	X-ray crystallography
	Chemical composition
	Crystal-chemical discussion
	REFERENCES




