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RHODESITE FROM TRINITY COUNTY, CALIFORNIA1

Rrcueno A. SnBppanD AND Anrnun J' Guoo 3rd, L/' S'

Geol,ogical Survey, Dentser, Colorailo 80225 '

Aesrnec:t

Rhodesite occurs as a.ggregates of radiating white, siiky fibers associated with magadiite

and trioctahedral montmorillonite in an altered silicic lava. Indices of refraction are a:

1.501 +0.001 and 7:1.513+0.001. A least-squares refinement of X-ray difiractometer

oowder data resulted in orthorhombic cell dimensions ol a:23.636+0.004 A, b:6.549+

b.OOt A, c: 2.037 + 0.001 A, and I/: 1089.3 + 0.3 A3. Chemical analysis yielded the formula:

Car : rMgo:rNao ecKr nsSi tz t tOno'10.94 HrO'

Rhodesite, a hydrous silicate of alkaline earths and alkalis, was

described by Mountain (1957) as a new mineral from Kimberley, South

Africa. Little is known about the geologic setting of the Kimberley

rhodesite except that it was collected at the Bultfontein diamond mine.

Except for the locality described herein, no additional occurrences have

been reported (E. D. Mountain, 1967, written commun')'

Rhodesite was discovered by the writers during an examination of a

Rhyolite of Devonian age. Preliminary study suggests that the magadiite

deposit formed relatively recently at or near the surface'

The rhodesite occurs as: (1) irregular segregations (Fig' 1) in the

massive finely crystalline magadiite, (2) crusts and flattened rosettes

(Fig. 2) on su;faces of angular fragments of the silicic volcanic rock in the

maladiite, and (3) fracture-fillings in the angular fragments' Trioctahe-

drai montmorillonite commonly accompanies rhodesite in the crusts and

fracture-fi l l ings. The rhodesite seems to have formed later than either

magadiite or montmoril lonite but apparently has not replaced either

mineral.
Rhodesite characteristically occurs as aggregates of radiating white,

silky fibers that commonly are 0'1-0.2 mm long but are as much as 0'6

mm long. The fibers have a length to width ratio of about 100' Flattened

rosettes (Fig . 2) are 0.5-2.0 mm in diameter' The fibers show parallel

extinction and are length slow. Indices of refraction are a: 1'501 + 0.001

and  ' y :1 .513+0 .001 '

I Publication authorized by the Director, U S. Geological Survey'
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Frc. 1. Photomicrograph of fibrous rhodesite that iines an irregular cavity in

fine1y crystalline magadiite. Crossed polars.

X-ray diffractometer powder data and unit-cell dimensions for the
Trinity country and Kimberley rhodesites are given in Table 1. The
powder data were indexed by computer using the orthorhombic cell
constants of Gard and Taylor (1957, p. 617) as init ial parameters. cell
dimensions were obtained by a least-squares refinement uti l izing the
U. S. Geological Survev's FORTRAN IV ProgramW92l4. The o and D
dimensions of the Trinity county rhodesite are smaller than those of the
Kimberley material; however, the c dimension is larger. The ceil volume
of the Trinity county sample is slightly smaller than that of the Kimber-
ley sample. A consideration of the systematic extinctions and the ob-
served reflections for the powder data suggests that the space group of
rhodesite is Pmn2t (or Pmmn). Gard and Taylor (1957, p. 617) showed
an observed reflection at 7.1 A for the Kimberley rhodesite. This reflec-
tion is indexed as (001) and violates the symmetry conditions for the
proposed space group; however, we have not observed a reflection in this
position for rhodesite from either locality.

A chemical analysis and semiquantitative spectrographic anarysis of
the Trinity County rhodesite are given in Table 2, alongwith an average
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Frc. 2 Photograph of hand sample showing flattened rosettes of white,

silky rhodesite on silicic volcanic rock.

of three chemical analyses of the Kimberley material reported by Moun-

tain (1957) and Gard and Taylor (1957). This new analysis was made on

1.5 grams of material that had been hand picked from crusts and then

scrubbed in an ultrasonic bath. The composition of the Trinity County
rhodesite is similar to that of the Kimberlev material although there are

some obvious differences. Contents of SiOz and MgO are higher but

NazO is lower for the Trinit l '  County rhodesite. Total H2O, however, is

remarkably similar for rhodesite from both localities.
The calculated formula for the Trinity County rhodesite based on 40

oxygens is Ca+ 6Mgo 2zNao ooKr grSirz 11040'10.94 HzO. Minor contents

of AIzOr and FezOa were neglected in calculation of the formula.
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Tenr,r 1. X-Rev DrlrnecrroN Dera ron Rrloon'srre

Trinity County, Calif. Kimberlev. South Africa

hH d (9; lc.) d (ols.)
(A) (A) hkt d(c3.1c.) ,,,"Uti,

200 11.82
101 6 .744
010 6 .549
1 1 0  6  . 3 1 1
400 5 909
210 5 728
301 5 248
310 5 .036
0 1 1  4  . 7 9 4
111 4 698
211 4.4+3
410 4 .387
311 4 .096
600 3.939
501 3 .924
510 3 .833
41r 3 723
002 3 518
610,202 3.376
5 1 1  3 . 3 6 6

020 s 275
120 3.244
2 2 0  3 . 1 5 6
o12 3 100
l l 2  3 . 0 7 3
70t  3 .0M
611 3 .044
32O,402 3 .023
710 3 .001
212 2 .998
021 2.969
800 2 954
12r 2 9+6
312 2.884
221 2 879
420 2 864
3 2 r  2 . 7 7 8 2
71t  2 .7606
4r2 2 7448
810,520 2 6918

421 2.6529
602 2.6242
512 2.5920
620 2 5182
811, .521 2  5142
901 2.4605
910 2 4375
612 2 4359
022 2 397r
122 2 .3819
621 2 .3710

r 0 . 0 . 0  2 . 3 6 3 6
720 2.3507

r t  78  18
6 . 7 2 7  1 0
6.548 100
6.342 32
5.901 34
5 . 7 3 4  6
5 2 4 5  5
5 .032 28
4 . 7 8 9  1 2

4.386 47
4.096 10
3 9 4 1  4
3 .929 1
3 . 8 3 4  8
3 . 7 2 2  5
3 . 5 1 7  3
3 . 3 7 6  2 0

3 071 19

3 023
3.O02

2 .955
2.947
2 887

2 864
2 7784
2 7617
2 7+M
2.6922

2.6240 4

2 . 5 1 7 6  5
2 . 5 1 3 5  6
2 4609 3

2 .4338 3

2 3858 2

2 . 3 5 1 0  2

200
101
010
1 1 0
400
2r0
301
310
0 1 1
1 1 1
211
410
3 1 1
600
501
510
4t1
oo2
610
5 1 1
202
020
120
220
ot2
l 1 2
701
6 1 1
320
7r0 ,402
2 t 2
021
800
t2l
221
312,420

J L  I

7r t
4t2
810
520
42r
602
512
620
811,521
901
910
612
o22
t22
621

1 0  0 . 0
720

1 1 . 9 0  1 1 . 8 4
6.721 6  .696
6 . 5 8 7  6 . 5 7 3
6 348 6.334
5 948 5 937
5 762 5 .749
5 . 2 5 1  5  2 5 1
s . 0 6 7  5 . 0 5 8
4 .799 4 .794
4 . 7 0 4
4.451
4 414 4.412
4 106 4.109
3 .965 3 .962
3 936 3 .e36
J . d J /  J . 6 . 1 5

3.735 3  738
3 .503
3 .399 3 .398
3 . 3 7 9
3 .360
3.294 3 295
3 . 2 6 2  3 . 2 6 4
3 . r 7 4
3 .093
3.067 3 066
3 058
3 057
3.042 3 .042
3 020 3.022
2.994
2.981
2 . 9 7 4  2 . 9 7 5
2.958 2 .960
2 . 8 9 1
2.882 2 .883

2.7901 2 .7910
2 . 7 7 3 6  2 . 7 7 5 9
2.7441 2 7493
2 .7 tO4
2.7081
2.66+7 2.6642
2.6253 2 .6270
2 5933
2 . 5 3 3 5
2.5278 2 .5286
2.4732 2  4747
2.4532
2.4388 2 .4441
2.3996
2 3875
2.3825
2.3790
2 3562

l 7

8
100
42
, |7

8
7

29
o

48
9

t2

7
n

8
19

3 . 2 7 4  7
3 . 2 4 2  1 6

1 1

22
2 l

1 5
12
16

25
6

2.1

1 2
i

L J

39

23
14

38

9
29

4
5

10
3

4

Diffractometer: nickel-fi l tered CuKdr radiation, tube at 35 KV and 20 ma. lo diversence slit.0.01 inch
receiving slit, scanning speed of l/20 20 per minute,8uoriteinternal standard.
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TIgLE 1. (Continued)
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Trinity County, Caiif. Kimberley, South Africa

a  ( b : z s . 7 e + 0 . 0 1
b (A) :6 .s87+0.002
c  (A) :7 .006+0.005
( a : ) : 1 , 0 9 8 . 0 + 0 . 7

Tter-a 2 Cnrutcal ANer,vsBs lNo SourQun'NTrrATrvE

Sprctnocupnrc ANnr-rsts ol Rnoonsrrp

SiOz
AlzOa
FezOr
FeO
Mgo

CaO
NagO
K:O
HzOi I

Ir
HrO- )
TiOs

TotaI

6t.75
. 1 9

. 1 7

.05
14.97
5  .01
5 . 5 2

I L . + J

64.30
. t 2
.07

.69
14.83
1 . 1 6
.) . /.)
7 . 7 2

4.60
.00

B
Ba
Cr
Cu
Mn
Ni
Sr
Ti

300
7

.)
70

20
15

100.09 99.24

1. Average of three analyses of Kimberley rhodesite reported by Mountain (1957, p.

609) and Gard and Taylor (1957, p. 619).

2. Trinity County, Calif. Serial No. D 102028; analyst: Vertie C. Smith' AI:O3 con-

tent includes PzOsr and total iron is reported as Fe:Os'

3. Semiquantitative 6-step spectrographic analysis of 'I'rinity County rhodesite;

analyst: Nancy conklin. Results afe reported in parts per million and are to be identified

with geometr ic  brackets whose boundar ies are 1.2,0.83,0.56,0 '38,0 '26,0 '18,0 '12,  and

so forth, but are reportecl arbitrarily as midpoints of these brackets, 1.0, 0.7, 0.5, 0.3'

0.2, 0.15,0.10, and so forth. The precision of a reported value is approximately plus or

minus one bracket at 6816, or two brackets at 957o confidence.

RrmrlNcns

Eucsrnn, H. P., B. F. Jomns, AND R. A. Sr{Eppam (1967) New hydrous sodium silicates

from Kenya, Oregon, and California: Possible precursors of chert (abstr')' Prog' Ann'

Meet., Geol. Soc. Amer. (1967), 60.

Gem, J. A., ANo H. F. W. Tevr-on (1957) An investigation of two new minerals: rhodesite

and mountainit e. M iner al. M ag., 31, 6ll-623.

MouNr.trx, E. D. (1957) Rhodesite, a new mineral from the Bultfontein mine, Kimberley.

M inuol. M ag., 31, @7 -610.

M anuscript recei'oeit', Iut",t 11 , 1968 ; accepted. lor publicoti,on, Seplamber 13, 1968 '




