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Table 3 (25 pages)

Observed and calculated structure factors of 8 natural
osumilites. Structure factors flagged "LR" are smaller

6 sigma (F ) and were rejected.
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Table 4. Fractional atomic coordinates,

disp]aCLmenT

pdldeLEqudﬂd site

arameters are of the form:
P (-272 (U1 1h2a*2+Uoak2b*2+Uxx1 Zc*2+2U,  cshka*b*+2U s shl a*c*+2Uasklb*c*) )

0.75(1)
Q

9]

1/4
2.874)
0.0Z21)
0. 0Z2
Q. 03S(2)
0.016

0.41(1)
1/3

2/3

1/4

1. 646(1)

). 0046B(3)
0.0068

0. 00920(5)
1. 003

Q.24725(7)
Q.35136(7)
0.3918%2(4)
0.80(1)

1. Q0T L3)

Q.0113(3)

0.0068(2)

9. 00860(2)

Q.0014(2)

0.0015(2)

0.06(1)

1/2

1/2

1/4

1. 82(1)
.0116(4)

0.0116

1. 0061 (S)

0.008%(5)

0.0Z27(1)
0.021(1)
0.007 (1)
0.010(1)

0.2182(2)
0.2833(2)
131601
;_Q 4)
0.027 (1)
3 (2)
0.02234(F)
1. 024 (1)
=0, 0015(8)
—=0,0035(8)

. 1383 (2)
0.4913(2)
.1787 (1)
1.34(3)
. 0163(8)
0.0177(8)
1. 0124(7)
0. 0102(7)
=0, 0034 (7)
~0.0034(8)

.67 (1)
O

Q

174
2.68(3)
0.030(¢1)
0.030
0,032(1)
0.016

0.31(1)
1/

2/3

1/4
0.734(8)
0. 0073(3)
O.0073
0.0100(3)
0.003Z8

1. 24775 (6)
0.35119(6)
0.32208(3)
0.839 (9

). QOPP(3)
0.0118(3)
). 0077 (2)
D.0062(2)
0.0012(2)
0. 0011 (2)

0.06(1)
1/2

1/2

174
0.97(1)
0.0139(4)
0.013%
0.0079(4)
0.0107(4)

0.1204(3)
. 4061

8]

1.744)
0.026(1)
0.02Z (1)
). 0081 (8)
0.012(1)

0.2159(2)
0.2851(2)
131300
2.31(3)
0.026G(F)
0.034(¢1)
0.0236(8)
0.0232(8)
=0.0004(7)
=0.0018(7)

0.1375(2)
0.4909(2)
0.17918(9;
1.34(2)

1. 0160(7)
0.0184(7)
0.0122(&)

. 0105(6)
=0.0020(5)
-0.0041(5)

Antarctica Norway Eifel B%3 Eifel Nick. Japan Japan
Shimizu Hayasali
cC P 0.921(01) 0.90(1) 0.48(1) Q.69((1) 0.74(1) Q.76(1)
S (¢] O Q Q (o] O
Y O Q O o] ¢] Q
z 1/4 1/4 174 i/4 1/4 1/4
Bea. 2.37(2) 2.59(9) 2.530(9) 2.69(4) 2.78(2) 2.80(3)
Uss 0.0255(7) 1. 029(3) Q.02%(3) Q. 020(1) 0.0307(8) 0,021 (1)
Uzz 0.0255 0.029 0,029 0.030 Q. 0Z07 0.021
Uz 0.031 (1) 0.031(4) 0.028(4) 0. 033(2) 0.034(1) 0.034¢1)
Uiz 00,0127 0.014 0.014 0.018 1. 015 0.016
A P(Fe) 0.01(1) 0.16(2) 0.67((1) 0.01(1) 0.36(1) 0.358((1)
b 1/3 1/3 1/3 1/3 1/3 1/3
y 2/3 2/3 2/3 2/3 2/3 2/3
z 1/4 1/4 1/4 i/74 1/4 1/4
Baet . 0.61(2) 0.67(3) 0.69(2) 0.358(2) Ve 6F9(7) 0.66(1)
Ui 0.0034(6) 0.007(1) 1. 0068 (5) 0. 0033(6) 0.0072(2) 0.0066(3)
Uzo 0. 0054 0.007 0. 0048 0.0053 O.0072 G. 0066
Usx 0.0107(8) Q.009(2) 0,0105(7) . 008 (8) Q. 0099(3) 0.0097(4)
Usz 0.0027 0.0035 0.0034 ). Q027 0.0036 . Q033
ri si, Al .
u 0.24821 (&) 0.2501 (2) 0.2466 (1) 0.24734(6) 0.24750(4) 0.24738 (L)
y 0.35359(6) 0.3554 (2) 0.3538(1) 0.353I3II(7) 0.35074(5) 0.35055 (&)
z 0.39206(4) 0.3921 (1) 0.39217(5) 1. TP204(4) 0.32191 (X 0.39187(4)
Fag. 0.756(9) Q.72(2) 1.03(1) 0.813(9) O0.769(8) G.758(9)
Uz, 0.0086(2) 0.0084(8) 0.0113(3) 1. 0094 (3) 0.0088((2) 1. 088 (3
Uzz 0.0099(3) 0.0100(8) 0.0137(5) 0.0107(3) 1. 0105(2) G.0105()
Usse 0.0077(3) 0.0058 (&) 0.0100(¢3) 0.0080(3) 0.0068(2) 0.0069 (D)
Us= 0.00355(2) 0.00456(4) 0, 006Z(4) Q. 0060(2) Q. 0055 (2) G. 0056 (D)
Usis 0,0015(2) 0. 0010(6) 0.0018((4) 0.0016(2) 0.0013¢(1) 0.0014(2)
Uz 0.0017(2) 0. 0010(6) 0. 0006(5) 0. 0017 (2) O.0013¢1) Q.0014(2)
2 F(Fe) 0.01(1) 0.03(1) 0.08(1) 0.08(1) 1. 0& (1) Q.07
® 1/2 1/2 1/2 1/2 1/2 i/72
Yy 1/2 172 1/2 172 i/ i1/2
z 174 1/4 1/4 1/4 1/4 1/4
Beaa. 0.70(1) 0.75(4) 1.921(3) 1.13¢1) 0.753(8) 0.77 (1)
Uyga 0.00%21(5) 0.010(1) 0.029(1) 0.0163(5) 0. 0102(3) 1. 0105(5)
Uzz 0. 0071 1. 010 0,029 0.0163 0.0102 0.0105
Us= 0.0068(5) 0.006(1) 0.0117(8) 0.0091(5) 0.0063F(3) 1. Q0P (5)
Uiz 0.0072(5) 0.007 (1) 0.026(1) 0.0137(5) O.0073(5) 0. 0080 (4)
B
% 0.1222(3) 0.1228(8) 0.125204) 0. 1237(3) 0.1198(2) H0.1198(3)
% 0.4079(3) 0.4090(7) 0.4085(4) 0.4071(3) 0.4044(2) 0.4041 ()
z O [¢] Q 0] [u] Q
Faa. 1.63(4) 1.6(1) 1.86(6) 1.71¢4) 1.75(3 1.66(4)
Uya 0,026(1) 0.025(4) 0.026(2) 0.027(1) 0. 0278(9) 0,027 (1)
Uzz 0.020(1) Q.017(2) 0. 024(2) 0.022(1) 0G.0214(9) O.019¢1)
Us= 0.0072(9) 0.009(2) 0.010(1) 1. Q079 (R) 0.,0086(&) 0. 0080(9)
Uiz 0.011(1) 0.004(3) 0.010(2) 0.012(1) 0.0118(7) O.010(1)
2
% 0.2166(2) 1. 2196 (6) 0. 2208((4) 0.2176(2) 0.2145(2) 0.2144(2)
Y 0 2847 (2) O.“?il(é) 0.2878(= 0.2851(2) 0.2833(2) 0.2830(2)
z 132001) 1327 (3) L 1323(2) 0.1318<(1) L 131S9(9) 0. 1319¢1)
Baqg. z.oq(o) .4(1) L.AQ(J) 2.34(3) :,‘B(z) 2.3Z0()
Uis 0.028(1) 0.029(32 0.032(2) 0.027(1) Q.0261(7) O.025(1)
Uz 0.035(1) 0.043(3) 0.036(2) 0. 033(1) Q.OZZ6(7) 0.0 J(i)
Usx .0228(9) 0,021 () 0.029{(1) 0.0245(9) 0.0228(6)
Ur= 0.0244(9) 0.030(3) 0.027(1) 238(M) 0. 0233(6) 0. UAJW(D)
Usrs -0.0017(8) -0.005(2) 0.006 (1) ~0. 0001 (8) “0.0011(5) ~0.0011(7)
Uz -0.0048(8) ~0.004(2) 0.001 (1) ~0. Q025 (8) -0.0036 (&) —0.00Z6(7)
3
4 0.1398(2) G.1383(5) 0.1416(3) -1410(2) 0.1373(1) 0. 1371 (2)
Yy 0.49Z4 (2) 0.4936(3) 0.4949 (32) Q.4937(2) Q.4204 (1) 0., 4905 (2)
z 0.1790(1) .1789(3) 0.1790(1) 0.1787(1) -17887(8) -1789(1)
Bea. 1.18(2) 1.25(6) 1.68(4) 1.27(2) 1.32¢2) 1.300)
Ugs 0.0138(7) 1. 016(2) 0.022(1) 0.0153(7) 1. 0164 (5) ). 0159(7)
Uz= 1. 0155(7) Q.016(2) 0.023(1) 1. 0169(7) 0. 0176(5) 0.0167(7)
Uss 0.0117(7) 0. 012(2) 0.0140(8) 0.0120(7) 0.0120(5) LO123(7)
Uiz 0.0087 (&) 0.010(2) 1. 015(1) 0.0102(6) 0.0106(4) 0.00728(6)
Ui —=0.0037 (&) —0.003(2) =0.002(1) -0.0036(6) -0. 0028 (4)
J== =0.0049 (&) =0.0035(2) —0.002(1) —-0.0048(6) -0.0049(4)
bte: Standard deviations are in parentheses. The dlplacement



Table 5.

Selected interatomic distances and angles

Antarctica

Norway

Eifel RBR9Z

Eifel Nk.

C-01 12%)

JF.099(2)

3.141(8)

A (Mg,Fe,Al) octahedron

Z.12004)

. 100(3)

Japan Shi.

F.0929(2)

Japan Hay.

F.096(2

Sardinia

-0P7(3)

Oregon

F.115(2

A-D3 (6x)
03-03(3x)
03-03(3x)

2.118(2)
2.553(3)

2.964(3)

2.128(%)
2.544(8)
2.991(9)

2.100(3)
2.542(5)
2.945(3)

3.185(4)

2.110(2)
2.560(3)
2.951 (%)
F.200(2)

1.617(1)
1.622(7)
1.626(4)
1.638(4)
111.3(3)
111.0(2)
112.2()
109.5(2)
107.92(2)
104.7(2)

1.6171(9)
1.620(4)
1.628((3)
1.627(2)
111.1¢2)
111.3(2)
111.9¢2)
110.1 (1)
106.Z (1)
106.0(1)

Z2.1584(2)
2.577(3)
Z.9P2(3)
3.288(2)

1R RI R
Ul
Ni
N
¢

2. 980 ((4)

FT.262(4)

1.6185(7)
1.6214(3)
1.63Z02)
1.632(1)
111,301
110.9(1)
111.6(2)
110.4¢1)
106.0(01)
106.3(1)

1.6182(9)
1.624(4)
1.629(3)
1. (2)
111.2(2)
110.901)
111.91)
110.4C1)
102.9(1)
106.21404)

03-03(6x%) JF.219(2) 3.228(7)
T1 (5i,Al) tetrahedron

Ti-01 1.6197(7) 1.616(2)
Ti-02 1.625(4) 1.622¢(12)
T1-02 1.635(3) 1.658(8)
Ti1-03 1.630(2) 1.621(4)
01-T1-02 111.4(2) 110.9(6)
01-T1-03 111.3(1) 111.7(3)
01-T1-02 112.1(2) 112.2(5)
02-T1-03 110.1<¢1) 109.1 (4)
02-T1-02 105.6(1) 108.1(3)
03-T1-02 105.9(1) 104.6(4)
T2 (Al,Mg,Fe) tetrahedron

T2-03 (4x) 1.767(3) 1.756(9)
03-0Z (2x) 2.553(% 2.544(8)
03-03 (2x) 2.889(3) 2.862(8)
03-03 (2%) 3.178(2) 3.162(6)

1.772(3)
2.542(5)
2.905(3)

3.198(3)

1.775(3)
2.860(3)
Z2.906(3)

3.195(2)

1.766(2)
2.979(2)
2.888((2)
3.185(2)
GI.81(7)
109.75(8)
126.86(4)

145.3(1)
154,001
25.05 (&)

1.764(3)
2. 57713
Z2.885(3Z)
S 153023
FT.EBL)
109.7(1)
126. 7)

145.35(2)
153,71

125.07(8)

1.618((1)
1.622¢4)
1.628(2)
1.629(2)
111.2(2)
111.0¢1)
111.6(3)
110.5(1)
105.9(1)
106.3(2)

.50
102.7 (1)
127.08(7)

145.5(2)
SZ.2(10)
124.8(1)

2.145(2)
2.568(3)
Z2.982(3)
S 27T L5

1.6208(8)
1.620(4)
1.630(3)
1.636(2)
111.23(2)
110.9(¢(1)
111.7¢(2)
110.0(1)
106.9(1)
105.8(1)

1.769(3)
2.577(3)

2.893(3)

1.762(3)
2.568((3)
Z.884(3)
Z.13522)
93.5(1)
107.81)
126.80(6)

144.5(1)
154.4(1)

125.0(2)

O03-T2-03(2%) 22.5(1) %2.8(3) 91.6(2) 9Z2.3(1)
03-T2-03(2x) 109.7(1) 109.2(3) 110.1(2) 109.9(1)
03-T2-03(2x) 128.2(1) 128.5(2) 128.9(1) 128.33(7)
T1-01-T1 145.2(2) 145.7(5) 145.0(3) 145.6(2)
T1-02-T1 153.3 (1) 153.8(3) 153.8(2) 153.8(1)
T1-03-T2 124.3(1) 124.8(2) 127.9 (1) 124.0(1)
Note: standard deviations are in parentheses.



