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Abstract

The crystal structures of coexisting 1M and 2M, oxybiotites were refined by the X-ray
diffraction method in order to examine the rele of hydrogen in mica structures and
polytypism. The unit-layer structures of coexisting 1M and 2M, oxybiotites were found to
be identical within the limit of the accuracy of the structure refinement. This similarity
leads to the conclusion that they are ideally polytypic in spite of the complexity of unit-

layer structures such as micas.

The oxybiotites lack hydrogen and instead are enriched in ferric iron. The structural
parameters of the tetrahedral and octahedral layers have been found to be remarkauly
similar to those of the hydrogenated structures. Comparison with hydrogenated biotite
suggests that the lack of hydrogen atoms mainly affects the interlayer configuration ana
consequently causes the interlayer separation to decrease. This feature can be attributed to
the fact that interactions between K* and H" are very extensive in hydrogenated biotites.

Introduction

Mica is one of the layer silicates in which hydro-
gen plays an important crystal chemical role. The
detailed structure analysis of a trioctahedral mica
was initiated by Takéuchi and Sadanaga (1959).
Since then many reports have been published on the
crystal structures of various mica polytypes and of
various chemical compositions, 21d the structural
changes due to cation substitutions have been dis-
cussed. For example, the dimensional misfit be-
tween the octahedral and tetrahedral layers in mica
structures was treated by Radoslovich and Norrish
(1962). Takéuchi (1965) compared the two brittle
micas, margarite and xanthophyilite.

The structural changes of micas due to cation
substitutions have been investigated by several
workers (Donnay, Donnay and Takeda, 1964; Ha-
sen and Wones, 1972). The crystal structures of
micas at high temperature (Takeda and Morosin,
1975) and at high pressure (Takeda, 1977} have also
been studied. Although oxygen fugacity is another
important factor in crystallization of minerals in
nature, its effect especially that of hydrogen on
mica structures has net yet been tackled. Takéuchi
(1965) suggested ‘nat the interaction between OH
groups and interlayer cations could possibly be
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correlated with the preference of basic polytypes in
micas.

Mica structures are based on the stacking of the
unit layers which comprise two tetrahedral layers
sandwiching an octahedral layer, and an interlayer.
~nce hydrogen atoms lie nearly directly below or
above the interlayer cation in the hole of tetrahedral
layer, they should affect the structure of the unit
layer when a unit layer stacks upon another layer. It
is therefore suggested that the lack of hydrogen
atoms in mica crystals aiso effectively changes the
structure. The effect of the presence or absence of
L-rogen atoms on a crystal structure is also of
crystal chemical interest in general. Structural
changes caused by oxidation-reduction reactions
coupled with dehydrogenation-hydrogenation reac-
tions may vccur but are not well understood.

Micas have many polytypes or polymorphs. Hen-
dricks and Jefferson (1529) studied the stacking
mode of layers in micas. Amelinckx and Dekeyser
(1953) attributed mica polytypism to a spiral growth
mechanism and gave some stacking modes, while
Smith and Yoder (1956) derived six basic regular
modes of stacking and gave a nomenclature of mica
polytypes, 1M, 2M,, 2M,, 20, 3T and 6H. The
stacking sequences of complex mica polytypes
were later determined by Ross, Takeda and Wones
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Table Observed and calculated structure factors of 1M oxybiotite

H X L F3 FC H K L Fo FC H K L Fo FC H K L Fo FC

-9 1 1 7,41 7,17 -7 .1 11 8,75 7,88 -6 0 & 6,81 4,65 -6 6 10 30.49 31.7¢
-9 1 3% 9,35 g,21 -7 3% 1 8,52 7,97 -6 0 5 26,44 22,53 -6 6 1)  6.68  §.35
-9 1 5 9,41 9,79 =7 3 2 20,29 19,18 -6 0 &6 63,04 62,22 -6 6 12 25.26 25.79
-5 0 1 46,58 46,89 -7 3 3 48,79 49,70 -6 0 7 22,56 22.87 -6 6 13 30.44 29 47
-8 ) 2 44,32 44,47 -7 3 4 50,09 49,86 -6 0 9 53,85 55,10 -6 8 2 5.83  46.29
-8 ¢ 3 15,48 16,12 -7 3 5 19,78 2i.16 -6 ( 10 36.87 36.97 -6 8 3% 11.14 10 75
-8 0 4 9.8/ 8,84 -7 3 6 24,16 24,59 -6 0 12 42,48 42,46 -6 8 4 24.48 23.80
-8 0 5. 30.77 32,98 -7 3 7 56,97 59,15 -6 0 13 34,29 32,91 -6 8 5 6.15 4.18
-8 ¢ 6 16,09 16,60 -7 3 8 16,64 18,09 -6 0 15 5,95 5,78 -6 8 6 7.59 9.68
-5 4 7 4,59 3,65 -7 3 9 6,99 4,91 -6 2 1 5,42 6,14 -6 8 7 10.99 10 90
-5 y 8 39,25 40,56 -7 3 10 8,15 7,30 -6 2 3 11,26 11.01 -6 & B 12.87 13.46
-8 0 9 39,63 41,32 -7 3 11 25.54¢ 25,98 -6 2 4 25,31 24,00 -6 8 11 B.06 7.86
-8 4§ luv 20,68 21,59 -7 3 12 5,11 3.,1%Y -6 2 5 4,22 2,67 -5 10 1 12.43 10.88
-3 2 1 ”0,55 2¢.88 -7 5 1 7.86 7.65 -6 2 6 11.82 11.21 - -6 10 2  8.54 9 50
-3 2 3 15,73 15,94 -7 5 2 18,01 18.47 -6 2 .7 6,07 4.93 =~ 10 3  6.62 B8.13
-8 2 5 12.83% 14,1¢ -7 5 4 16,70 17.35 -6 2 8B 206,32 20.60 -6 10 &4 5.81 3 88
-3 2 6 10,2% 10,37 -7 5 5 23,94 23,17 -6 2 9 23,70 23,93 -6 1C 5 11.19 11.58
-8 4 1 13,71 14,26 -7 5 6 6,78 6.30 -6 2 11 12.50 12.29 -6 10 6 10.58 11.15
-5 4 2 8,00 8,03 -7 5 7 6,89 8,30 -6 2 13 10,38 Y.04 -6 10 9 15.28 16.00
-3 4 3 5,42 3,95 -7 5 9 19,38 20.07 -6 2 14 12,80 11.75 -5 1 1 13.65 13.62
-8 4 4 4,90 4,54 -7 5 10 5,41 4,55 -6 4 1 13,5¢ 14.18 -5 1« 6.81  5.19
=3 6 5 18,29 18,70 -7 7 2 7.02 5,11 -6 4 2 24,25 23,30 -5 1 3 1B.87 17.94
-8 4 6 7,15 6,47 -7 7 3 6,5 6,28 -6 4 4 11,37 11.52 -5 1 4 41.35 40.69
-8 4 9 16,71 17,62 -7 7 4 18,50 17.86 -6 & 5 26,04 26.00 -5 1 5  4.73 3 .49
-& 6 1 3¢,41 30,16 -7 7 7 9,61 10,20 -5 4 6 4,11 1.86 -5 1 & 9.82 9.58
=8 6 2 33,99 34,66 -7 7 8 13,12 12.79 -6 4 7 6,42 6.32 =5 1 7 5,72 6 64
-8 6 3 5,75 5,39 -7 7 9 8,61 8.80 -6 4 5 13,87 13.64 -5 1 8 25.68 25.50
=5 6 5 23,68 23,99 -7 7 .10 8,41 8.54 -6 4% 10 8,87 9,19 -5 1 9 17.62 17.15
-8 6 6 20,53 21,39 -7 9 1 5,01 4,49 -6 4 12 4,95 5,56 -5 .1 11 8.23 6.78
-5 & 7. 8,96 6,57 -7 © .2 9,79 9,71 -6 & 13 15,64 14,67 -5 1 1?2 7.40 6.81
-7 1 2 6,76 6,91 -7 9 3 28,64 30.25 -6 6 1 23,35 22.43 -5 1 13 10.09 8.49
-7 1 3 4,75 3,96 -7 9 4 27,45 28,25 -6 6 2 87,46 86,71 -5 1 14 5.24 6 14
-7 1 4 24,55 24,37 -7 9 5 17,34 19,57 -6 b6 3 26,53 26,%2 -5 1 15 9.22 8.39
=7 1 5 15,28 15,23 -7 9 6 13,53 15,27 -6 6 5 31,26 31.24 -5 3 1 68.88 64.9]
=71 7 12,3¢ 13,23 -7 9 . 7 33,52 35,04 -6 6 6 33,65 33,90 -5 3 2 24,71 24.33
-7 1 3 4,98 5,57 -6 0 1 30,48 28,89 -6 6 7 18.48 18.85 -5 3 3 18.54 18 26
=71 9 14,95 15,50 -6 0 2 96,81 93,47 -6 6 8 6,31 6.74 -5 3 4 43,25 40,42
=7 1 1 9.,8% 19,20 -6 0 3 55,21 53,13 -6 6 9 31,97 32.74 -5 3 5 37.83 37.23
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Table 3a. (Continued)
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FO FC
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FQ FC H

;K 3 FO FC H K| FO FC
-5 3 7 58,59 58,53 -c g 10 6,664 3,78 -t 2 16 8,3¢ /1,76 -4 8 12 13.41 13.28
-5 3 8 69,97 70.97 -5 9 11 24,46 23,90 -4 2 15 12.3¢c 1t.15 -4 8 13 10.13 9 88
-5 3 9 29,47 33.78 -5 11 2 21.35 20.83 -4 2 16 8,13 6,33 -4 10 2 13.94 13.73
-5 319 6,24 1.83 -5 11 3 07,63 27.82 & 1 16,57 17.95 -4 10 % 19.23 19 35
-5 3011 42,1/ 41.34 -5 11 4 12,30 12,77 -4 & 3 36,2n 35.00 -4 10 4 9.40 8.77
-5 3 12 15,95 16,30 -5 11 5 15.87 15,15 -4 4 4 4,76 4,68 -4 10 S 8.74 8 60
-5 3 13 15,25 /13,60 -5 11 6 21,58 21,62 -4 4 5 5,81 5,26 -4 10 6 9.49 9 @8
-5 3 14 6,01 6,89 -5 11 9 21.92 21,43 -4 4 5 15,53 14%.85 -6 10 7 12.35 12 2%
-5 3 15 34,68 31,33 -5 13 4 14,75 15,39 -4 4 7 27,41 28,21 -4 190 B 5.47  5.48
-5 5 1 4,64 3,72 -4 n 1 65,15 61.74 -4 4 8 28,49 29,14 -4 10 9 9.44  9.20
-5 5 2 14.64 16,09 ~4 5 2 123,31 116,55 -4 4 9 14,79 15,28 -4 10 10 12.44 13 (3
-5 5 3 24,04 23.61 -4 0 3 102.59 99,60 ~4 4 10 23,26 23.80 -4 10 11 6.74  7.25
-5 5 4 38,57 18.59 ~4 0 4 30,36 27,70 -4 412 5,48 5,06 -4 12 1 26.36 25 47
-5 5 5 11,15 11.62 -4 0 5 58,24 . 58,009 ~4 4 13 23,36 21.88 -4 12 2 30.90 31.93
-5 5 6 15,2% 15.01 -4 0 6 113,20 116,04 -4 6 1 28,22 23,44 -4 12 3 36.92 38 59
-5 5 7 6,38 5,54 -4 0 7 17,21 16.91 ~4 b 2 60.42 57,08 ~4 12 5 11.36 13 14
-5 5 8 16,72 16.78 -4 0 8 3,78 1.72 -4 b 3 79,71 77.86 ~4 12 6 43,47 46 40
-3 5 9 19.44 19.61 -4 ) 9 14,17 14,33 -4 6 4 32,26 32.44 -4 12 8 13.78 11.46
-5 5 10 12,75 12,24 -4 ¢ 10 39,11 39,18 -4 6 5 17.84 16.99 -4 14 1 18.20 16.83
-5 5 13 17.38 15.63 -4 ¢oo1l 6.68 8,20 -4 b 6 61,10 92.33 -4 14 2 8.19 7.77
-5 7 1 24,41 24,33 -4 ¢ 12 1i,72 11.89 -4 6 7 24,77 24,63 -3 1 1 35.21 33.11
-5 7 310,37 11.21 ~4 n13 256,37 36,10 ~4 6 8 19,30 20.15 -3 1 2 25.25 2410
-5 7 4 62,70 43,04 -4 0 14 47,24 44,85 ~4 6 3 14,62 14,75 -3 1 3 61.66 59,66
-5 7 5 - 8.27 7,49 -4 0 15 4,43 4,11 -4 6 10 38,51 38.52 -3 1 4 44.62 44 81
-5 7 7 16,54 16,18 -4 0 16 11.32 9.60 -4 6 11 8,59 7,86 =3 1. 5 15.47 16.09
-5 7 5 20,16 19.87 -4 2 1 21.81 21,69 -4 6 12 12.57 12.81 -3 1 & 12.55 12.76
-5 7 9 12.38 12,68 -4 2 2 22,07 21,06 -4 6 13 37,48 35.74 -3 1 7 9.17  9.99
-5 7 10 8,61 8,14 =4 2 3 18.33 18,71 -4 6 14 29,51 27.85 -3 1 8 38.12 39.88
-5 7 11 7,17  7.40 -4 2 4 39,57 40,26 -4 6 15 5,32 6,42 -3 1 9 5.85 4.30
-5 7 12 575 5.78 =4 2 5 15.36 15,81 -4 8 1% 13,64 13.62 -3 1 12 13.79 12.49
-5 9 1 45,83 46,73 -4 2 6 4,08 2.23 -4 8 2 12,93 13,22 -3 1 13 5.60  €.53
-5 9 2 23,47 22,53 -4 2 7 4,17 2.90 -4 8 3 7,38 7,88 -3 1 1% 11.55 10.40
-5 9 4 33,20 32,16 -4 2 -8 18.56 19,15 -4 8 4 22,96 22,22 -3 1 17  4.87 2.17
-5 9 5 15,80 16,63 -4 2 9 3.99 0,53 ~4 8 5 14.74 12.48 -3 3 1179.38 172.26
-5 9 6 8,96 8,75 -4 2 10 6,42 6,26 -4 8 8 35,07 35,26 -3 32 2 72.57 67.00
-5 % 7 44,22 44,31 -4 2 11 8,21 8,18 -4 8 3 5,48 4,21 -3 3 3 28.19 25.25
-5 - 9 8 42,32 44,06 -4 2 12 17.33 16.42 -4 8 10 5,10 5,59 -3 3 4 44,38 44,37
-5 9 9 13,06 13,92 -4 2 13 12,90 11.79 "y 8 11 3 5 75.73 77 65

10,49 10.26 -3
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Table 3a., (Continued)

H < L FQ FC H K . FO FC H K L F3 FC H K I FO FC

-3 3 6 30,57 31,98 -3 ¢ 2?2 22,95 22,28 - 0 15 12.97 13,06 -2 6 8 29.80 30 57
-3 3 7 5,23 5.08 ~5 9 316,62 17,24 -2 0 16 15,69 13.75 -2 6 9 11.31 11.39
-3 3 8 462,96 66,88 -39 4 19,35 19,19 -2 0 17 23,39 20.78 -2 6 10 38.28 37.54
-3 3 9 59,58 61,30 -3 9 5 35,76 35,41 -2 2 1 44,84 39,74 -2 6 11 14.60 14.3?
-3 3 10 4,05 3.83 -3 9 6 13.1 12,16 -2 2 2 48,92 47,31 26712 - 7.28 - 6.77
-3 3 11 48,55 48,85 -3 9 /6,85 6,54 -z 2 3 13,52 14,96 -2 6 13 5.06 1.08
-3 312 50.,3% 49,15 -3 9 8 33,59 34,03 -2 2 4 23,79 22.58 -2 6 14 35.68 33.96
-3 3 13 10,79 ¢ 9.8% -39 9 44,50 44,92 ~7 2 5 17.66 20,08 =2 6 15 13.76 14.13
=3 3 14 10,40 8,49 -3 Q9 11 27,06 26,96 -2 2 & 26,45 26,869 -2 8 1 31.27 31.08
-3 3 15 20,19 18.8¢ -3 9 12 39.2 38,99 -2 2 7 56,67 59.84 -2 8 2 30.09 29.72
-3 3 156 11,96 12,75 -3 11 2 11.93 11,75 -2 2 8 32,69 34,83 -2 8 3 15.55 15 79
-3 5 1 18,74 19,16 -3 11 3 30,78 30.48 -2 2 9 22,45 23,96 -2 8 4 24.93 25,48
-3 5 2 9,64 8,78 -3 11 5 10.56 11,34 -2 2 10 19,14 19.48 -2 8 5 17.69 17.39
-3 5 3 68,48 69,22 -3 11 6 16,40 15,78 - 2 11 t,15  &,% -2 8 6 10.09 10.87°
-3 - 5 ¢ 23,02 23,29 -3 11 7 21.17 21.15 - 2 12 28,2 206,79 -2 8 7 11.94 11 5%
-3 5 5 6,02 4,38 -3 11 9 5,19 4,29 -2 2 13 15,73 15,13 -2 8 8 22.94 23.14
-3 5 5 30,54 31,76 -3 11 10 14,17 12,75 - 2 14 6,71 ;.26 =2 8 9 17.79 17.42
-3 5 7 17,38 18,41 -3 11 11 10.34 10,12 -2 4 1 11,68 11.91 -2 g 190 6.01 5.80
-3 5 85 25,78 27.31 -3 13 1 15,73 15,74 - 4 3 64,10 63,74 -2 8 12 23.81 21.23
-3 5 9 15,22 15.49 -3 13 2 11.35 11,83 - 4 4 16,23 15,80 -2 8 13 5.33 2 57
=35 5 1) 7,44 7,49 ~3 13 3 16,85 17,51 -2 4 5 12.03 12.29 -2 8 14 6.55 6 32
-2 5 11 5,42 6,49 -3 13 4 17,77 19,05 - & 6 7,66 8,29 -2 10 1 10.63 11.23
-3 5 13 10,81 10,48 -2 1% 5 13.43 14,62 -2 4 7 28,15 28.99 -2 10 3 27.64 26.81
-3 5 14 8,94 8,28 -3 132 8 18.57 19,14 - 4 8 8,51 9.17 =2 10 &  9.39 10.45
=3 5 15 5,65 4,69 -2 2 1 37.48 34.1% -2 4 10 5,19 5.33 -2 10 7 28.29 28.73%
-3 5 16 4,98 6,43 -2 0 2 18.44 15,78 -2 & 11 20,13 20,18 -2 10 8 7.09 7.5
-3 7 1 23,26 23.43 -2 0 3 586,27 59,87 -7 412 11,12 10.66 =2 10 10 14,67 14 43
-3 7 2 12.64% 12.11 ~2 ] 4 83,90 86.76 -2 4 13 5,28 6.23 -2 10 1)1 11.99 10 83
-3 7 3 17,27 17,16 -2 ) 5 22.18 24.67 -2 4 14 18,06 16.64 -2 10 12 8.58 7 06
-3 7 & 30,63 30.77 -2 0 6-112.73 120.81 ~2 & 15 4,97 4,92 -2 10 13 11.57 11.36
-3 7 5 13,96 13,27 -2 0 7.121,17 129.84 ~2 416 7.57 5.96 ~2 12 T27.386 26.67
-3 7 6 7,72 8,50 -2 0 8 31.01 32,95 -2 6 1 86,51 64,79 -2 12 3 28.59 28.50
-3 7 7 5,51 4,51 -2 0 9 5,39 5,54 -7 b 2 12.47 11.50 -2 12 4 11,30 12 .61
-3 7 8 27,08 27,74 -2 0 10 69.68 71.89 -2 6 3 77,09 75,63 =2 12 5 12.89 12.13
-3 7 9 8,606 8.89 -2 011 10.02 10,92 ~2 6 4 21,74 20.95 -2 12 6 3%9.96 41.5?
-3 7 12 18,28 17,57 -2 0 12 13.86 12,96 -2 6 5 7,20 9.43 =2 12 7 38.50 40.59
=3 7 15 7,92 8,06 -2 N 13 13.88 14,16 -7 6 6 94,82 97.01 -2 12 8 9.59 10.24
-3 9 1 85,94 85,43 -2 0 14 38,18 35,96 -2 6 7 67.05 67,79 " -2 12 10 21.59 22.10
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H K L FC H K L FG FC H K L F9 FC H K L FO FC

-2 14 1 19,65 18,72 -1 5 3 59,11 58,30 -1 11 6 15,82 15.70 0 2 4 11.94  11.0%
-2 ls 2 20,71 20.33 -1 5 4 7,45 6,89 -1 11 7 32,91 33,41 0 2 5 13.28 14.72
-2 14 4 13,38 13,02 -1 5 7 34,65 36,94 -1 11 9 8,74 8,83 0 2 b6 15.46 17.43
-2 16 5 15,94 15,15 =1 5 11 19,81 19,08 -1 11 10 10,98 7,656 0 2 7 31.71 34.13
-2 14 6 9.67 9,60 -1 5 12 11,79 11,48 -1 11 11 7,38 7.83 0 2 8 5.21 5.01
-1 1 1 27,34 724,53 -1 .5 14 12.43% 12,43 -1 13 1 14,22 15.9 0 2 10 9.96 10.44
-1 1 2 72,99 70.28 -1 5 15 10.75 8,95 -1 13 2 14,14 14,19 0 2 11 16.57 15.58
-1 1 3 68,50 69,25  -i 7 1 15.70 14,79 -1 13 3 10,20 10,3 0 2 12 11.40 11.03
=1 1 4 26,68 27.49 -1 7 2 61,95 61,51 -1 13 4 9.18 Y.58 0 2 13 11.90 11.39
-1 1 5 15,20 17.46 -1 7 3 37.10 37,16 -1 13 5 7,51 6,31 0 2 15 10.54  9.98
-1 1 6 6,11 7.6% -1 7 4 11,07 10.48 -1 13 5 8,53 8,46 0 2 16 8.40 6.98
-1 1 7 28,935 30,78 -1 7 5 33.46% 33,86 -1 13 3 7,29 7.57 0 4 0 328.27 32.38
-1 1 8 22,47 22.51 -1 7 b 6,93 7,30 -1 13 9 9,61 10.36 0 4 1L61.01 57.42
-1 1 9 8.8l 10,15 -1 7 .7 17.83% 18,57 -1 15 1 22.82 24.59 0 4 ? 16.07 16.83
-1 1 19 8,06 8,68 -1 7 8 29,53 30,71 -1- 15 2 20,48 21,37 ¢ 4t 33,02 1.32
-1 111 9.71 9.86 - 7 9 8,11 9.29 -1 15 3 11.89 13.3%6 0 4 4 28.67 40.79
-1 1 12 17,61 17.15 -1 7 10 7,42 7,12 -1 15 4 6.29 9,79 0 4 5 23.62 23.12
-1 113 6,34 5,51 -1 7 12 13.58 12.43 ~1 15 5 28,43 26,49 0 4 6 40.98 41.63
-1 1 16 5,57 5,65 -1 7 13 6,73 5,61 0 0 1 64,74 67,08 0 4 7 58.26 59.91
-1 1 15 7.44 6,43 -1 7 15 5,86 4,41 6 0 2 11,9% 132.9¢ 0 4 8 14.38 14.9¢4
-1 1 16 10.28  9.40 -3 9 1 55.54 54,18 0 0 3 124,48 133,12 0 4 9 20.27 20.4%
-1 3 1 141,05 130.38 -1 9 2 73.27 72,04 0 0 4 52,34 57,78 0 4. 10 8.93 9.38
-1 3 2 114,00 110,87 -1 9 3 27.95 26,98 0 0 5 77.34 B1,69 0 4 11 27.39 26.0%
-1 3 3 115,00 112.26 -1 9 4 14,71 13,76 0 0 6 54,18 55,46 0 4 12 19.21 18.23
~1 3 4 60,58 59,84 -1 9 B . B5;52. B7.93 0 0 7 60,03 67,18 0 414 11.47 10.41
-1 3 5 134,12 142,¢ -1 9 6 18,99 19.54 0 0 8 62,99 68.71 0 4 15 5.62  4.20
-1 56 51,70 53,66 -1 9. 7 21,85 22,62 0 0 9 29,37 39,89 0 6 0 172.72 167.03
-1 3 715,46 18,40 .-} 9 8 11.69 11,96 0 0 10 51.,2¢ 51,63 0 6 166,41 60.54
-1 3 3 6.88 6.52 -1 9 9 35,85 35,50 0 0 11 582,66 53,50 0 6 2 23.33 20.57
-1 39 67,71 70.5& -1 9 10 10.30 10.04 0 0 12 27.39 26,25 0 6 3 4£1.28 41.02
-1 310 6,99 4,81 -1 9 11 9,48 10,43 0 0 13 18,77 17.17 0 6 4 T72.45 73.96
-1 03 11 6,99 9,04 -1 9 12 35,24 33,77 0 0 14 21.75 19,95 0 6 5 34.76 37.18
-1 3 12 57,08 56,05 -1 9 13 28,43 26,39 ¢ . 0 15 23,10 2L.4¢4 0 & 6  3.74 2,96
-1 3 13 45,55 43,77 -1 11 1 12.06 11,96 O 0 17  7.42 6,90 0 6 7 62.93 65.64
-1 2 15 20,79 19,26 -1 11 2 17,73 17.91 G 2 0 43,36 3/,73 0 6 8 56,19 57.06
~1 3 16 21,85 19,41 -1 11 341,61 41,45 0 2 1 6,55 5.45 0 6 10 48.85 48.62
-1 IR | 8,50 7.65 -1 11 4 13,79 13,54 0 2 2 82,06 B81.71 0 6 11 48.11 46,48
-1 5 2 22.,74% 22.28 -1 11 5 5,73 6.23 0 2 3 57,03 56,99 0 6 12 8.16 7.58
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Table 3a. (Continued)

Ho X L F0 FC H K L Fo FC H K o Fo FC H K L Fo fC

0 5 ﬂw MO.ON w.ﬂw D 14 4 Q.OO M.D 1 5 2 mP.Hj WW_WH 1 11 0 wo.om 35 64
) 6 14 Hm.uc 17.63 0 Hb 5 15.8¢4 Hm.ow 1 5 3 wm.om 33,42 1 11 1 19.30 Hmwo
0 6 15 10,39 9.51 a 16 6 23.26 22,48 1 5 4 26,47 28,17 1 11 2 7.06 7.0
0 8 0 Hﬂ.wu 17.11 0 14 7 4,77 W.NW 1 5 5 w.NU 4,58 1 11 3 29. 96 28 08
0 8 2 43,99 43,23 1 1 0 26.28 23,24 1 5 6 18,54 20.51 1 11 4 11.77 1121
9) 8 3 11,75 11.84 1 1 1--.28,23 - 26738 1 5 7 35,63 37,69 . 1 11 5 9.78 10 04
0 8 5 15,41 16.81. -1 1 2 93,83 93,44 1 5 8 5385 £,89 i1l 7 17,16 15 81
0 8 5 41,67 42,86 11 3 32,16 32,87 1 5 9 4.7 3.73 111 8 1655 1a.98
0 8 7 23,09 23,54 11 4 4220 2,24 1 5 11 17,51 16.74 1 11 9 10.85 10 70
98 3 5.7l 414 115 13,77 14,70 1 5 13 6,37 5,217 1 11 11 22.20 19.53
6 3 9 24,78 25.99 11 6 29.68 32.67 1 5 14 4.52  35.05 113 1 ‘el%s aas
) 8 1T 4,135 4,79 )1 7 24,03 25,31 1 5 15 11,84 9,44 1 13 2 30,16 30.53
0 3 11 8,98 8,63 11 10 14.19 1&.44 1 7 0 13%3.01 12.00 1 13 5 106.87 10.99
) 8 12 24,45 22,92 1 1 11 12.67 12.48 1 7 1 13.49 13.03 113 b 14.11 13.97
N 3 13 9,85 9,03% 1 1 12 7.08 6,18 1 7 2 50,61 mw.mO ] 13 Vi 7.84 8.90
RS0 0 chfece . 16 11 13 13,55 13,36 1 7 3 13,08 12.7/5 1 13 8 5.19  5.70
0 1o 1 o15.21 14,68 1 1 14 7,68 6,35 1 7. 4 15,66 16.73 1 13 9 6.71 & 56
o 102 14,32 14,97 1 1 15 7,89 7,5 1 7 5 7,66 8.40 1 15 0 15.57 14.48
0 10 3 23,53 23,80 1 1 16 8.17 6.8] 1- .7 6 22,28 22.97 1 15 1 10.28 10.47
0 1o R 16,22 16,31 130 41,17 37,61 1 7 9 5,98 5,29 1 15 2 15.89 16.24
0 19 5 6,73 7.03 1 3 1 20,99 15,90 ] 7 10 21,89 21.63 1 15 3 9.28 11.86
0 1o 6 5,70 4,71 1 3 2 55,69 58,68 1 7 11 9,66 .7.701 1 15 & 14.80 13.72
0 10 7 27.97 27.35 1 3 3 79.4p 82.98 1 7 12 6.71 6.4 2 0 0 145.25 133.38
0 1o .8 7,27 7,25 1 3 4 22,47 24,87 17 13 18,53 17.41 2 0 1118.41 113.86
0 10 11 17,24% 15.4¢ 1 3  5112.59 120,63 1 7 14  5.34 4,87 2 0 2 117.91 113 19
0 12 ¢ 77,32 77.85 13 6 119.26 127,15 1 9 0 33,15 32.60 2 0 3 61.49 61.6]
0 12 1 15,38 16,52 13 7 31.29 32.10 1 9 1 12,90 12.45 2 0 4 139.61 146.80
0 1z 2 4.B6 403 1 38 5,70 4,58 1 9 2 33,51 3,60 2 0 5 51,06 53.28
0 12 3 24,93 25,01 13 9 69,91 71,32 1 9 3 23.92 28.95 > 0 & 16.24  18.43
0 12 & 26,14 26,21 1 3 10 10.71 10,79 19 4 7,65 ©.,50 2.0 7 10.90 11.00
0 12 5 25,85 25,66 1 3 11 14,65 14,12 1 9 5 51,82 55,15 2 0 8 £8.93 71.5]
O 12 7 26,72 27,44 1 3 12 13,37 13,91 1 9 6 63,58 64,35 2 0 9 7.33 5 50
o0 12 8 24,14 25,41 1 3 13 39,40 36,85 1 9 7 22,85 23,92 5 0 10 11.44 12.00
o 12 10 2l.08 22,07 1 3 16 10,86 11,88 .1 9 8 57/ 6.52 2 0 11 57.65 57.20
0 12 11 24,92 24,97 1 3 15 14,10 13,16 1 9 9 38,85 38.46 2. 0 12 45.41 43.48
0 14 0 6,08 5,39 1 3% 16 24,79 21,59 109 10 11.57 11.61°° 2 0 14 22.95 10.92
0 14 1 7,42 6.60 ) 5 0 34,69 34,62 1 9 11 18,26 1/.52 2 0 15 21.99 19.55
0 1l4. 2 25,97 25,08 1 5 1 53,79 52,97 1 9 13 31.20 29.07 5 5 0 5204 " L6 B




—6-
Table 3a. (Continued)

H K L FO FC H K L - Fo FC H K L F2 FC H K L FO FC

2 2 1 39,60 39,08 2 6 14 8,70 8,72 3 1 b 28,39 30,11 3 7 1 25.85 25.38
2 2 3 31,67 31.84 2 8 0 11.88 11,69 3 1 7  6.06 4,75 3 7 2 32,51 32.55
2 2 4 4,62 4,85 2 8 1 19,9 19,26 31 9 6,00 £.66 2 7 3 19.63 19.89
2 2 5 37,49 37,92 2 8 2 42,36 43,11 3 1 10 19,81 19,15 37 5 3,94 2.4
2 2 6 60,67 64,31 2 8 3 13,28 12,57 3 1 11 7.25 6,73 3 7 6 34.68 34.29
2 2 7 11,45 11,61 2 8 5 5,49 7,36 3 1 12 B.,BL 8,10 2 79 &.72  4.45
2 2 8 25,44 27,57 2 8 6 38,99 39,08 3 1 1% 7,24 .68 37 10 15.20 14.(3
2 2 9 14,16 14,25 2.8 9 8,87 8,66 32 1 14 13,23 10.81 3 7 11 4,65 2.66
2 2 10 14,197 13.76 2 & 10 1&4.80 13,43 2 1 15 7.0%  5.04 37 13 6.16 5 99.
2 2 11 27,57 27.75 2 8 11 8,49 7,33 3 3 0 69,65 63.81 3 9 0 43,93 41,58
2 2 12 6,56 7,0 2 & 13 11.04 10,12 33 1 29,52 26.07 39 1 4.39  3.54
2 2 13 8,31 8,45 2 1o 0 5.93 4,23 3 3 2 46,82 46,43 39 2 21.28 21.04
2 4 0 18,03 17.39 2 1o 1 30,29 29,10 3 3 3 76,32 77.00 2 9 3 53.02 5361
2 4 1 67,25 65.82 2 10 2 5,78 5,66 323 4 31,78 33,26 39 431,37 31.4%
2 4 2 45,24 44,88 2 1o 4 16,24 16,15 32 3 5 7,55 6,97 39 5 4,97 4 47
2 4 3 16,02 15,77 2 10 5 19.%2 19.42 302 6 65,36 69,13 2 9 5 48.68 50.25
2 4 4 27,67 29,10 2 12 6 18,69 17,47 3 3 7 59,8p 60,76 39 7 29.34 29.92
2 4 5 9,45 10,54 2 10 7 16,55 17,12 3 3 9 51,07 51,13 3 9 8 4,91 2.45
2 4 5 22,50 23,53 2 1n B8 19,47 18,91 3 3 10 50,29 49,86 39 9 39,35 39,32
2 4 ) 26,41 27.89 2 15 11 18,97 17,33 2 3 11 10,27 8,47 39 10 28.97 28.63
2 4 8 11,87 12.50 2 12 0 41.84 41,98 2 3 12 9,40 7.78 32 11 0 7.66  5.51
2 4 9 8,19 8.20 2 12 1 38,03 38,25 3 3 13 21.58 20.57 3 11 1 37.78 37.34
2 4 11 17,63 16.92 2 12 2  7.96 10,97 3 3 14 10,56 10.40 3 11 3 5.97 5.65
2 : 12 6,200 6,51 2 12 3 15,31 17,02 2 5 0 21.98 21.17 311 4 22.42 22 66
2 & 14 4,78 3,81 2 12 4 50,35 50.78 3 5 1 40,84 41.21 2 11 5 20.86 20.02
2. 4 15 10,68 9,53 2 12 5 6,83. 8.19 305 2 26,42 24,42 3 11 6 7.98 9.63
2 6 0 118,65 113,89 2 12 6. 13,69 11.78 3 5 3 19,63 19.96 3 11 7 11.52 10 19
2 6 1 94,28 60,65 2 12 8 20.08 19.94 3 5 4 10.45 10,54 3 11 8 12.23 11.90
2 6 2 24.,3% 21,14 2 12 9 5,4z 3,58 3 5 5 16,91 17.94 2 11 9 6.45  6.28
2 6 3 55,68 55,62 2 ¢ 0 12,97 12,13 32 5 6 10,67 11.20 3 13 0 4.90 2.52
2 6 4.110,29 111.22 2 14 2 21,30 20,22 3 5 7 4,52 (.85 3 12 1 5.51  4.00
2 6 5 9,92 12.16 2 14 3 16,31 14,02 32 5 8 7,46 7,79 3 13 2 18.62 19.28
2 6 b 6,38 1,86 2 16 5 8,72 6,82 3 5 9 14,55 15,34 3 13 4 6.98  7.49
2 6 7 13,18 12,57 2 146 6 28,23 27,75 3 5 10 13,76 12,82 3 1% 6 10.55 9.77
2 6 8 34,70 36,22 321 1 39,30 38,36 3 5 11 11,07 11.22 4 0 0 22.72 21 11
2 6 10 10,01 10.36 3 1 2 46,36 46.65 3 5 12 16,16 15.64 4 0 1 82.38 82.07
2 6 11 34,65 364,69 32 1 3 4,35 1,78 305 14 7,13 6,26 4 0 2 26.14 23.16
2 6.12 46,23 42,99 3 1 5 8,53 8,45 3 7 0 19.85 19.21 4 0 4 102.15 104.86




Table 3a. (Continued)

Yk it N L

m K L FQ FC H K L Fg FC H K L Fo FC H K . Fo FC

4 0 5 48,52 7.85 4 & 9 12.75 12.95 5 1 9 7,92 7.55 5 9 3 54.85 5434
2 3 5 32,97 33,95 4 6 10 16.24 14,73 5 1 10 16,43 15,52 5 9 4 11.78 11.58
4 0 V16,20 16,50 4 511 £.88 7.89 5 1 11 5.7 2,22 5 9 5  8.92 9 03
& ¢ 3 641,31 41,4} 4 6 12 32.53 30.58 5. 3 0 83,24 8p.12 5 9 6 6.35 5.24
4 0 9 16,32 16.99 & 8 0 31.62 30,70 5 3 1 33,85 33,36 5 9 7 22.85 23%.5?2
4 6 12 6,00 4,47 4 8 1 9.14 8.91 S 3 2 24,43 23,00 5 11 1 24.03 23.59
4 9 12 38,92 37,29 4 8 2  8.69 9.14 5 3 3 96,70 97.08 5 11 29,43 8.50
4 0 13 16,59 15.5¢ 4 8 3 22,56 22.68 5 3 4 25,02 24.39 5 11 4 8.99  8.14
4 0. 14 5,95 5 13 4 8 & 9,71 10,12 5 3 5 18,22 17.50 5 11 5 17.82 16 97
¢ 2 0 36,85 36,27 & 8 5 18,74 18,74 5 3 6 20,27 19.70 5 11 6 9.54 10.20 :
42 1 57.3% 56,42 4 8 & 26,25 26,43 5 3 7 61,52 41,19 5 13 0 14.23 14.84 :
4 2 2 19,17 19.81 4 8 7 16,01 1l6.14 5 3 8 6,55 7.00 6 0 0 25.23 25.36
4 2 3 21,27 21.59 4 8 8 4,55 3,17 5 3 9 13,43 15,70 6 0 1 28.58 28.55
& 2 4 15,00 14,68 & 8 9 6,25 5.42 5 3 10 40,146 39,06 6 0 2 42.23 43,08
& 7 5 19,74 22,94 4 8 10 21.13 19,12 5 3 11 30.29 29.20 6 ¢ 3 8.05 7.64
& 2 6 28,05 29,25 4 19 0 4,71 2,20 5 3 12 5.4/ 6,75 6 0 5 43,07 43.43
2 10 9,34 8,86 4 1o 1 33,46 31.96 5 5 0 16,90 146,47 6 0 6 48.09 49.34
& 2 12 5,07 6,38 4 19 2 4,68 3,55 5 5 1 28,42 28,12 6 0 8 34,96 34.71
4 2 13 6,02 5,79 4 10 4 10.88 10,19 5 5.2 . 7.28.° 6.55 6 0 9 44.29 43.4¢4
4 4 0 11,48 11,49 4 10 5 20,11 19,51 5. B 3 4,65 3,89 & 2 0 20.59 20.35
4 4 1 33,69 32,91 4 1o 6 8.12 8,09 5 5 5 30.46 29.46 6 2 2 B.16 7.90
4 4 2 15,15 15.70 -4 10 8 10,91 9.65 5 5 7 6,72 4.,/5 b 2 4 19.39 19.76
& 4 3 587 4,99 4 1o 9 - 7,93 8,14 5.:5 .8 6,01 5.13 6 2 5 22.68 23.51
4 4 5 42,24 43,23 4- -1 1 21,53 22.20 5 5 9 10.23 1n.17 6 2 6 4.52 3,43
& 4 6 16,15 17.n 412 2 6,97 6,75 5 5 10 11,41 10.14 6 2 7 12.71 12.68
4 4 7 5,45 6,56 4 12 3 5,91 3,79 5 7 0 17.68 17,62 6 29 12.41 11.64
4 4 8 20,45 20,25 4 12 & 32,62 34,50 5 7 1 15,18 14,01 6 2 10 13.77 12.85
4 4 -9 9,02 9,16 4 12 5 31.60 32,67 5 7 2. 18,68 18,14 6 4 0 27.83 27.28
4 4 10 13,40 12,69 4 12 6 11.81 13,19 5 7 3 8,27 6.94 6 4 1 28.16 28.11
4 6 11 17,67 16,35 4 14 0 20.42 20.29 5 7 & 10,5L 10,42 &6 4 2 15.04 15.91 U
$ 4 12 10,85 9,81 5 1 0 26,40 26,27 5 7 6 . 8,4 8.60 6 4 3 6.30 8.27
4 b 0 17,70 17.60 5 1 1 23,78 23,62 57 7 13,04 12,81 6 4 5 26.p01 27.38
4 6 1 39,41 38,22 5 1 2. 8.1¢ - 8,81 5 7 B 12,34 12.06 6 4 6  4.52  2.49
4 6 2 33,49 32,77 5 1 39,90 9,87 5 . 7779 5,96 5,60 6 4 8 6.06 4.87
4 6 4 58,32 59,27 5 1 4 10,54 10.14 5 7 10 14,96 13.58 & -4 9  7.19 7.21
4 6 5 67,19 68,39 5 1 5 18,43 18,76 5 9 0 42,70 4i,/2 6 6 1 33.75 34.14
4 . 6 6 26,94 25,84 5 1 6 19.59 10.77 5 9 1 13,89 14.80 6 6 2 32,34 32.16
& 6 8 42,16 42,07 5 1 7 12,51 12,35 5 9 2 20,06 21.36 6 6 3 20.77 20.26




Table 3a, {(Continued)
H K L FO FC H K L FO FC
6 6 4 9,83 9,94 77 3 5.20 5,52
6 6 5 33,63 34,19 7 7 4 18,46 .19.23
5 6 5 29,39 32,76 7 7 5 4,95 4,78
6 b 7 8,65 9,52 7 9 0 22.34 23,09
6 b 8 27,56 27.44 7 9 1 15.95 16,77
& 6 9 30,22 29.88 7 9 2 3,48  8.67
6 8 0 32,37 32,406 A 0 0 14,68 15,27
5 8 1 5,37. 5.62 8 i) 1 24,07 24.76
6 8 3 19,93 19,68 8 0 2 54,94 56,12
6 8 L 13.3) 12,47 8 n 3 12.28 12,05
6 8 5 10,75 10.56 8 0 4 5,12 3,96
5 8 5 9,22 8,79 8 0 5 12,92 12,71
& 8 7 8,70 7.61 8 2 0 19,98 20.98
& 10 0 8,73  7.64 8 2 2 13,90 13,73
6 1lu 1 12.42 12,53 8 2 3 5.58  4.93
6 10 2 13,93 14,63 a2 4 13,31 13,92
5 10 5 20,76 5.91 8 2 5 0,62 10,64
71 0 22.36 22,10 8 4 2 9,78  9.02
7 1 1 6,21 3,98 8 & 3 9,29 10.05
701 4 15,89 15.82 8 4 & 8,46 8,79
7 1 5 6,69 6.30 8 6 0 18,14 21,30
7 1 7 6,09 5,29 8 6 1 17.52 19,06
7 1 8 9,33 8.59 8 6 2 37,12 39,09
7 3 0 38,99 328,65
7 3 1 19.4% 19,81
7 3 3 50,43 52,35
7 3 4 46,84 48,82
7 3 5 16,52 16,75
7 3 6 9.46 8,56
7 3 7 29,93 29.88
7 3 8 8,3% = 8,33
7 5 0 13,27 12,00
7 5 1 13,64 1%,97
7 5 4 . 4,73 6,22
7 5 5 9,43 9,17
7 5 b 7.85 8,79 .
77 C 19,91 20.35
707~ -1 7,83 6,95




b. Observed and calculated structure factors of 2M, oxybiotite
— L
K FO FC H K L FO FC H K L FO FC H K L 0 FC
1 22,83 22.43 -7 1 2 6.73 3,65 -7 7 12 23,70 24,52 -6 2 25 13.87 14.50
1 11,45 15.96 -7 1 3 9.2¢4 8,96 -7 7 14 33,97 32,12 -6 2 26 13,69 13.21
1 29.38  29,0¢0 -7 1 4 23,31 23.40 -7 7 15 17.81 17.77 -6 2 27 1&.05 13 5%
8 0 50,01 49,14 =7 1 6 45,14 44,91 ~7 7 16 10.76 10.27 -5 4 1 5£.79 55 70
3 0 60,06 61.49 -7 1 7 23,75 23,48 -7 7 18 12,13 13.50 -6 4 2 2:1.82 21.09
8 0 72,04 74,17 -7 110 16.44 17,81 -7 9 i 55,02 56,88 -6 4 316,27 12.85
8 0 13,11 14,83 -7 1 12 23,48 23.34 -7 9 2 11,62 8.93 -6 4 4 G.62 10.93
3 0 1 21,15 23,44 -7 1 14 30.93 31.60 -7 9 3 19.96 19,79 ) 4 5 .14 22.38
3 0 1 88,338: 88,93 -7 1 15 14,69 14.34 -7 9 % 8,37 3,36 -6 4 6 306.40 30.99
3 0 1 11,77 12.86 -7 1 17 G.61 8.16 ~7 9 5 16.15 13.75 -6 4 7 74.77 75 63
8 I 725,61 23,29 -7 1 18 12.43 12.553 -7 9 7 356,45 38,40 -5 4 8 23.56 21.28
3 2 22,27 32.96 -7 1 20 .25.66 24.67 -7 9 9 28.98 31.20 -6 4 9 14,88 15.38
5 2 12,09 9,48 -7 1 22 16.12 16.17 ~7 9 11 22,21 19.88 -6 4 10 12.25 11.56
8 2 36,06 35,83 -7 3 1 8%.47 B86.80 -6 0 2 168,19 167.56 -6 4 11 10.15 11.02
8 2 24,606 25,29 -7 3 349,33 48,87 -6 0 4 44,35 42,65 -6 4 13 29.37 28.96
g8 2 23.25 23,80 -7 3 7 58,66 59.91 -5 0 6. 32,52 32.98 - 4 15 48.25 48.18
8 2 14,610 15,46 -7 3 9 26,47 27,86 -6 0 8 39,09 37,75 -6 & 16 27.32 27.22
3 2 35,053 29.85 -7 3 11 21,60 21.03 -6 0 10 71.18 6Y.,41 -6 4 17 9.97 11.67
8 2 22,36 32,93 -7 3 13 80.30 83,19 ~6 0 12 23,58 23,70 -6 4 19 15.81 15.95
-3 2 13,21 14,66 -7 3 15 78.12 81.5 -6 0 14 13,74 12.69 -6 421 17.40 17 56
-5 2 10,27 12,18 -7 3 17 20,22 22,18 -6 0 16 67.25 69,97 -0 4 23 15.42 13.61
-8 2 35,54 35,34 -7 321 44,86 44,95 -6 0 18 87,93 88,98 ~6 & 1 15.45 10.15
-8 2 ] 14,13 13,75 -7 5 3 12,21 13,31 -6 0 22 51,96 52.42 -6 6 2 155.12 159.76
-8 4 1 21.24 26,58 =7 5 4 22,07 22.02 -6 0 24 81,19  78.64 -6 6 3 13.13 14.22
-8 4 3 26,12 26,43 -7 5 6 35,11 35.00 -6 2 1 26,19 19,75 ~6 6 4 39.89  471.20
-3 4 4 1$,21 1¢.20 -7 5 7 19.48 19.21 ) 2 3 22,95 22.68 -6 b6 5 8.91 9.82
3 4 5 26,77 25.89 -7 5 8 11.94 10.67 -6 2 5 5,20 5.93 -6 6 8 53.17 54.25
3 4 6 16,16 14,51 -7 5 .10 16,72 16,40 -6 2 5 19,27 19.24 -6 6 10 58.00 58.77
8 4 9. 22,54 23,23 -7 5 12 16,82 16.82 - -6 2 7 44,54 44,00 -6 6 12 432.81 43.37
4 11 23,74 24,96 -7 5 14 20,59 20.22 -6 2 8 7.96 6.49 -6 6 14 7.30 8.16
4 13 17,74 15,31 -7 5 18 10,22 8,072 -6 2 9 264,43 24,45 -0 6 16 59.88 59.15
¢ 16 1C,64 11,01 -7 5 20 18,16 16,07 -6 2 10 7,43 7,10 -6 6 18 55.40  56.02
6 2 25,31 23.88 -7 7 2 11,92 10.68 -6 2 1% 14,51 14,19 -6 6 20 10.54 12.41
6 ¢ 69,46 52,49 -7 7 4 13,71 12.87 -6 2 15 57.14 56.97 -6 6 22 47.68 46.79
6 6 45,74 . 47,67 -7 7 6 39,13 39,02 -0 2 16 25,24 24,58 ) 6 24 56.21 54.45
6 8 26,25 30,17 -7 7 7 17,00 16,12 ~6 2 20 9.60 10.91 -6 8 1 29.52 30.49
6 10 19,75 22,85 -7 7 9 6,94 6.31 ~& 2 21 23,56 22.71 -6 8 2 15,65 10.53
6 12 59,59 61.68 -7 710 9.19 8,03 -6 2 23 24,86 23,04 -6 8 5 17.20 18.45




it s e

nNr
Table 3b. (Continued)

H X L FO FC Ho K L FO FC H K & FD FC H K L fO FC E
-5 8 5 26,49 26,93 -5 1 30 11.358 10.65 ~5 7 5 19,18 19.90 -4 0 6 152.36 149 .96
-5 8 7 45,73% 45,60 -5 3 1 60,35 60,14 -5 7 6 15,97 13,71 -4 0 8 43.82 42.64
-& 8 8 10,88 11,27 -5 3 2 6,73 1.89 -5 7 7 15,01 14,72 -4 0 10 14.86 .19.18
-5 8 12 10,23 12.40 -5 3 3 111.76 111,05 -5 7 8 49,19 50,04 -4 0 12 188.06 192.81
-6 8 15 30.82 30,38 -5 3 4 9.98 4,89 -5 7 9 16,29 15,76 -4 0 14 132.04 135.60
-5 8 16 15,75 16,50 -5 3 5 148,56 147,07 -5 -7 10 16,12 14.38 -4 D 16 60.53 60.15
-6 5 17 8,69 9,42 -5 -3 & 7.79 7,98 -5 7 12 164,78 16.10 -t 0 18 23.03 22.25
-4 g8 21 9,64 8,63 -5 3 7 58,26 57,70 -5 7 16 27,32 26,89 -4 0 20 77.03 75.97
-5 10 1 25,51 25,66 -5 3.9 30,73 29,46 -5 7 18 23,59 24,17 -4 0 22 28.13 28.95
-5 10 2 10,96 10.28 -5 3 11 177.78 177.11 -5 7 19 9,44  B,72 -4 0 24 15,32 14.39
-6 10 3 16,7 15.17 -5 3 12 . 7.66 7,23 -5 7 20 12,37 11.5¢ -4 0 28 72.69 71 62
-6 19 7 35,10 35,72 -5 3 13 4b,46 43,52 -5 7 21 12.07 10.BB -4 0 30 21.09 30.44
-6 10 9 18.93 19,02 -5 3 .15 48,16 43,29 -5 7 24 35,02 32,19 -4 0 32  8.63 7.73
-5 10 10 11.06 10.06 =5 3 17 26,40 26,52 -5 7 25 13,99 12.14 -4 2 1 26.56 26.13
-6 10 13 10.41 11.13 -5 3 19 76,41 74,80 -5 9 1 47,22 45.5%4 -y 2 2 22.64 23 56
-6 10 15 40.88 39,69 -5 3 21 18.8 18,48 -5 9 - P 9,62 2,95 -4 2 3 7,13  7.07
~5 i 1 6,48 3,83 ~5 3 23 20,78 22.95 -5 9 3 R89.43 89,13 -4 2 4 38,09 37.65
-5 1 2 50,32 50,48 -5 3 25 74,1 71,41 -5 9 4 13,27 10.61 -4 2 -5 115.02 116.95
-5 1 314,93 14,62 -5. 3 27 59,47 55,35 -5 9 5° 83,46 85,48 -4 2 6 53.07 55.98
-5 1 4 39,39 329,67 -5 5 17,20 8.21 -5 9 6 11,60 13.90 -4 2 7 69.70 46.84
~5 1 5 24,79 25,45 -5 5 2 27.51 29,03 -5 9 7 28,64 29.67 -4 2 8 17.01 18.06
-5 1 5 26,38 26,14 -5 5 4 34,69 35,61 -5 9 8 9,62 12.17 -4 2. 9 6.50 5,58
~3 1 7 21,98 22,66 -5 5 5 18,17 19.23 -5 9 9 329,97 40,06 ~4& 2 10 21.01 22.18
-5 1. 8 50,90 51,18 -5 5 6 25,63 26,53 -5 9 10 14,50. 1L.73 -4 2 11 58.98 60.31
=5 1 9 6,67 6,11 -5 5 7 23,39 25,06 -5 9 11 106,10 104.91 -4 2 12 13.87 14.40
-5 110 30,65 30,64 -5 5 8 30.48 29,75 -5 9 12 10,68 11.39 -4 2 13 24.90 25.45
-5 1 12 18,42 18,85 =5 5 10 30.18 29.27 -5 9 13 23,18 24.86 -4 2 14 17.63 18.22
=5 1 14 14,60 12,47 -5 5 12 13,61 13,13 -5 9 15 18,4/ 16.92° -4 2 15 37.63 39.6}
-5 1 15 21,14 22,490 -5 5. 14 19,60 19,47 -5 9 16 46,7 44,79 -4 2 16 33,98 34.71
-5 1 16 64,91 46,00 -5 5 15 25,23 25,80 ~5 11 2 25,82 26,48 -4 2 17 40.71 41.41
-5 1 17 9.47 7,09 -5 85 16 42,18 41,24 =5 11 6 16,04 12,45 -4 2 19 16.21 17.03
-5 1 18 24,98 25,00 -5 5 18 22.16 20.09 -5 11 7 20,12 20.32 =4 2 21 12.07 10.68
=5 119 12,99 12,14 -5 5 23 4,62 8,79 -5 11 8 26,01 2¢.01 =4 2 24 11.11 8.70
-5 1 20 8,11 5.54 ~5 5 24 32,90 29.78 -5 11 15 10,62 10.46 -4 2 25 22.44 21.67
=5 1.-23 7,96 8,86 -5 5 25 11,45 9,58 . -5 13 2 23.39 22,97 -4 2 27 16.56  14.07
-3 1 24 37,55 36,40 -5 7 2 54,06 54,19 -5 13 4 24,50 23,62 -4 4 1 30.27 31.54
-5 1 2 16,31 - 15.49 -5 7 3 24,91 23,56 -4 0 2 129,42 127,10 -4 4 2 6.95  8.23
-5 1. 29 9.15 9,54 -5 7 4 18,27 17.62 -4 Q0 4 24,57 23,19 -4 4 3 4.90 1.21




Table 3b. (Continued)

H K L FO FC H K L FO FC H K L FO FC H K . FO FC
-4 4 4 16,23 15,87 ~4 3] 1 8.86 7.43 -4 12 14 68,83 71,79 -3 3 15 132.95 132.57
-4 A 5 69,65 71,90 -4 A 2 10,25 9.21 ~4 12 16 31,13 33,04 -3 3 16  4.98 2 76
-4 A 6 29,53 28,36 -4 8 4 23,94 23,89 -4 12 17 8,25 8.97 -3 3 17 119.95 119.89
-4 4 7 7.98 8,00 -4 R S 47,57 47,35 -4 14 2 12,01 14,15 -3 321 100.64 99,30
-4 4 8 10,80 11,81 -4 8 6 13,95 13,78 -4 14 4 11.45 12,86 -3 3 23 152.13 98.97
-t 4 11 29,72 33,28 -4 8 9 10,75 10,164 -4 14 5 25.54 2n.70 -3 325 18.97 17.37
T4 4 13 64,07 64,99 -4 B 10 18,94 18,67 -3. 1 1 25,62 25.66 -3 3 27 22.10 19.34
-4 4 14 38,08 38,80 ~4 8 11 20.02 19.33 -3 1 2 15.70 14.44 ~3 3 29 40.88 38.34
-4 4 15 44,900 44,19 -4 8 13 35,65 35,58 -3 1 310,172 9.45 -3 3 31 23.48 21.99
-4 4 15 20,29 19,88 -4 8 1& 16,61 17.21 -3 1 4 15,92 15,20 -3 5 1 146.02 15.17
A 4 17 19,01 18,59 -4 8 15 35,87 35,71 -3 1 5 47,27 48,40 -3 5 2 26.95 27.49
-4 4 15 11,37 11,36 -4 8 16 25.87 26,39 ~3 1 5 105,74 10Y.09 -3 5 3 26.83 27.15
-4 & 19 45,59 46,05 -4 8 17 14,20 12.37 -3 1 7 35,08 37.58 -3 5 4  5.23 4.5¢4
-4 & 20 14,55 14,00 -4 8 18 15.é68 15.19 -3 1 8 17.59 16.31 -3 5 5 43.61 42.77
-4 4 23 13,93 12,36 -4 8 19 29,52 27,87 -3 1 g 10,06 11.38 -3 5 6 80.03 81.75
-4 4 24 16,95 16,13 -4 8 24 19,41 16,26 -3 1 10 18.29 16,09 ~3 5 7 21.32 22 8%
-4 4 25 45,02 41,75 -4 8 25 27,99 26,55 -3 1 12 10,52 11.48 -3 5 8 22.52 22.84
-4 4 25 14,74 13,60 -4 10 310,52 10.14 -3 1 13 10.78 10.2¢4 -3 5 9 19.72 21 68
-4 4 27 12,41 9,83 -4 10 5 54,02 54,09 -3 1 14 -59,08 60,98 -3 5 10 16.63 16.36
-4 4 28 9,89 8.67. -4 10 6 32,15 320,57 -3 1 15 23,97 25,51 -3 5 11 8.13 8 23.
-4 6 1 9,12 9,93 -4 10 7 11,08 11,93 -3 1 16 6,70 5,80 -3 5 13 16.78 16.46
-4 6 2 55.09 55,93 -4 10 11 33,47 33,14 -3 1 21 11.06 12.01 -3 5 14 328.17 38.01
-4 6 4 30,12 30,33 -4 10 12 12.63 13,42 -3 1 22 37,16 3/,51 ~3 5 15 9.17 9.19
-4 5 -5 6,39 3,20 -4 10 3 24,72 23,99 -3 1 23 15,14 13.59 -3 5 19 10,72 10 84
~4 6 6. 72,22 72,24 -4 10 14 21,39 20.96 -3 1 24 21,32 20.24 -3 5 20 5.58 2.94
-4 6 7 8,19 5,68 -4 5 15 '19.04 20.58 -3 1 27 14,59 13,246 -3 5. 21 19.65 19.59
-4 6 8 64,61 64,91 ~4 10 16 7.88 7.21 -3 1 28 27,56 28,50 -3 5 22 37.79 34,91
-4 6 9 7,40 5,41 -4 10 17 206.05 19,36 S 1 30 11.90 13.35 -3 5 24 17.70 16 85
-4 6 12 110,7¢ 109,98 -4 10 19 20.32 19.56 -3 1 32 10,16 10.85 -3 5 25 15.22 13.61
"4 6713 7,50 9,27 -4 10 21 7,58 6,39 -3 3 1 319,73 337,77 -3 5 27 18.92 17 .48
-4 6 14 122,20 132,84 -4 12 1 9.90 11,17 -3 3 02 11,74 8,59 -3 5 28 28.64 27.20
-4 6 16 52,86 53,93 ~4 12 2 42.06 40,04 =3 3 3 133,72 126,25 -3 5 30 14,91 . 12.15
-4 6 18 9,53 9,11 -4 12 5 7.61 . 2,88 -3 3 4 4,57 7.11 -3 7 1 24.51 22.85
=4 6 20 85,08 79,75 ~4 12 & 49,23 50,73 -3 3 5 51,06 45,29 -3 7 2  8.48 -7.35
-4 6 22 29,18 28,52 -4 12 8 22.87 22,03 -3 3 7 86,09 85,60 -3 7 3 17.17 17.49
-4 6 24 36,15 32,75 -4 1?2 11 8.17 6,47 -3 3 9 148,51 150.8% =3 7 4 31.346 30.27
-4 6 26 12,95 11.91 ~4 12 12 69,67 71,57 -3 3 11 66,39 68,87 -3 7 5 27.29 26.92
=% 6 28 68,71 63,61 -4 12 13 9.84 11.04 . -3 3 13 7 6 73.17 75.25

9,81 8,39 -3




Table 3b. (Continued)

= K L FO FC H K L FO FC H K t FO FC H K . FO FC

-3 7 7 26,67 24,96 -3 13 1 23,88 22.57 -2 2 19 35,06 36.15 -2 6 12 26.85 27.25
-3 7 5 11,82 0,26 -3 13 6 33,85 33,03 -2 2 20 16.85 17.58 -2 6 16 27.32 26 99
-3 7 9 315,33 14,97 -3 13 7 21,40 20.21 -2 2 22 18,61 18,70 =2 6 18 76.68 76.61
-3 7 15 10,95 10,54 -3 13 190 7.47 8.43 -2 2 23 50,89 50,62 -2 6 20 13.01 13.62
-3 7 12 13,43 14,02 -3 13 14 21.20 19,96 -2 2 24 24,1 24,07 -2 b 22 21.78 22.57
-3 7 14 58,78 53.48 -2 13 15 17.16 14,46 -2 2 25 29.94 30.23 -2 6 246 75.92 732 B3
-3 7 15 34,80 33,95 -2 0 2 272.54 261.29 -2 2 25 11,18 11.69 =2 6 26 96.79 92.96
-3 7 15 15,01 14,78 -2 ) 4 228,76 220.52 -2 2 23 14.50 13.42 -2 6 30 20.42 18.3%
-3 7 020 16.7% 16,03 -2 0 6 234,12 225,51 -2 2 29 12,65 13,18 -2 8 1 26.24 25.86
-3 7 21 6.03 5,71 -2 n 8 122,14 120.92 <2 & 1 k2,24 62.7 -2 8 2 12.27 11 83
-3 7 22 21,19 19.69 -2 0 10 272,09 283,81 -7 4 2 12,65 11.51 -2 8 3 32,74 32.86
-3 7 23 14,28 13,18 -7 n 12 103.34 108,34 -2 4 %3 71.,7% 70.06 -2 8 4 17.02 16.84
-3 7 246 14,81 13,62 -7 0 14 32,83 36,78 -2 4 4 62,93 61,66 -2 - 8 5. 55.96 56.26
-3 7 25 7,09 7.9¢ -7 ¢ 16 11,21 12,31 -2 4 5 100,00 97.56 -2 8 & 46,47 45,64
-3 7 25 19,05 18,15 -2 0 18 134,18 144,76 g 4 6 50,03 47,85 - 8 7 31.21 30.26
-3 9 1 175,39 176,73 ~2 noo20 9.93 9.02 ~2 4 7 69,59 70.27 -2 8 8 17.03 16.77
-3 9 2 14,84 14,08 -2 0 22 18,23 17.86 Ny 4 8 10,84 9,656 - 8 9 26.70 26.32
-3 9 3 92,38 92,32 -2 N 24 109.41 118,22 -2 4 9 41,38 43,35 -2 8 12 8.29 8.66
-3 9 4 9,62 13,28 -2 0 26 87.69 93,85 -2 4 10 22,66 22.96 -2 B. 13 24,45 25.07
-3 9 5 12,43 2,22 -2 50030 40,52 40,69 -2 4 11 16,99 14.71 -2 8 14 38.63 38.91
-3 9 7 46,19 45,35 -2 0 32 43,92 42,89 -2 4 13 25,65 20,72 -2 B 15 44,48 44.79
-3 9 9 112.89 113,75 -2 2 1 66,40 59.08 ~2 4 1% 31,88 31,76 -2 8 17 7.56 6.52
-3 9 10 7.67 6,90 -2 2 2 55,33 53,07 -2 4 15 68,87 71.03 -2 B 20 9.79 10.57
-3 9 11 53,79 53,37 -2 2 3 96,51 93,02 -2 4 16 22.52 22.31 -2 8 22 14,65 14.39
-3 9 15 173,22 104,79 -2 2 4 27,73 28,10 ~2 4 18 7,63 /.21 -2 8 23 23.08 21.56
-3 9 17 67.0%5 56,81 -7 ? 5 26,04 26,39 -2 & 2% 29,47 28,42 -2 g 27 .09 8.40
-3 9 21 81,55 82,49 -2 2 6 10,15 12,18 -2 4 24 15,52 14,40 -2 10 1 15.76 15.55
-3 9 23 64,11 63,05 -2 2 7 20.76 17.80 -2 4 27 8,49 8,42 =2 10 3 37.48 37.31
-3 11 1 6,99 0.91 -2 2 8 40,28 40,30 -2 4 31 22,37 19,28 -2 10 4 36,32 33.59
-3 11 4 23,75 23,57 -2 2 9 53.21 55,68 -2 6 1 13,79 2.04 -2 10 5 29.05 27.81
-3 11 5 35,49 35,61 -2 2 10 8,931 7,11 - 6 2 228,82 227.78 -2 10 7 13.49 12.70
-3 11 6 40,06 38,86 -2 2 11 47,05 45,18 -2 6 3 13,78 5.87 -2 10 9 32.25 31.68
-3 110 12,26 12.42 -2 2 12 30,22 30.58 -2 6 4 190,36 188,01 -2 10 10 20.34 18.79
-3 11 11 16,99 18,21 -2 2 13 83,01 89,74 -2 . § = 9.42 9,99 -2 10 11  5.85 4. 45
-3 11 13 16,74 15,98 -2 2 14 66,88 68,96 -2 6 b6 53,46 43,87 -2 10 12 19.67 18.23
=3 11 14 31,46 31,48 -2 2 15 81.71 84,40 -2 6 8 112,12 112.42 =2 10 13 34.34 33.83
=2 11 19 13,38 13,47 -2 2 17 36,29 37,74 -2 6 10 220,08 225,983 -2 10 14 18.91 18.87
-3 11. 21 7,34 8,48 ~2 2 18 23,21 23,99 -2 6 11 8.81 9.02 -2 10 15 45.07 45.19
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Table 3b. (Continued)

H x L FoO FC H K L FO FC H K L FO FC H K L FO FC
-1 13 6 25,14 24,56 0 2 11  6.23 6,71 v & 18 22,7° 24,25 0 8 13 62.94 63.67
-1 13 10 24.8% 25,96 A2 12 22.82 25.89 ¢ 4 19 32,07 32,02 0 B 14 18.15 19.74
-1 13 11 17,45 17,29 N 2 13 52.50 57.62 g 4 21 16,72 17,80 0 8 15 27.64 27.92
-1 13 13 21,54 21.94 a2 14 25.22 27.17 ¢ & 22 21.42 22.71 0 8 16 9.33  7.76
-1 13 14 25,40 26,26 N2 15 41.24 42,74 0 &4 23 50,65 52,60 0 8 17 26.86 28.01
-1 13 18  7.04  6.91 0 2 16 14.82 14,97 0 4 24 22,44 23,57 5 8 18 29.75 30 90
-1 15 1 15,82 14,86 5 2 17 7.45 9,13 ¢ 4 25 20,70 206,05 0 8 19 19.37 19 17
-1 15 3 645,12, 45,11 o 2 18 11.22 11,70 0 4 27 15,65 16,37 0 8 20 8.58 9.70
-1 15 7 35,8¢ 35.97 N2 20 15.58 16.15 0 4 33 10.80 7.5 0 8 21 12.74 12.86
-1 15 9 15,32 15.14 6 2 21 23.19 22,36 6 6 0 341.21 341.7 n 8 23 31.71 32.53

v ¢ 2 126,86 136,15 n2 22 10.26 8.98 ¢ 6 1 10.85  3.60 0 8 26 25.52 25.61
50 4 23,29 28.88 0 2 23 29.86 28.73 5 6 2 139,19 129.91 0 8 25 15.02 13.81
50 b5 260,26 267,57 o 2 26 17.38 15,58 ¢ 6 & 57,22 50.95 6 8 26 11.60 10.39
6 0 8 111,40 117.50 ¢ 2 26 15,91 14,69 6 & 5 90,76 91,00 0 8 27 13.15 12.91
0 0 10 163,32 165.48 6 2 27 19.45 18,91 0 6 3 150,19 154,56 no10 O 23.48 23.63
) 0 12 111,75 113,37 02 29 13.61 12,41 5 6 10 62,15 65.30 o100 1 12,11 11.13
30 14 125,04 138,80 ¢ 2 30 8,58 7.24 ¢ 6 12 13,27 12.27 0 10 2 20.48 19.26
0 0 15 134,18 141,33 0 2 31 19.61 16.78 0 6 14 132,30 138,36 0 10 3 35.79 35.01
0 0 15 62,20 65,16 0 2 32 12.59 10.11 0 6 15 5,46  2.06 0 10 & 12.69 11.81
O 0 20 18,09 108.4¢ 0 2 33 11.77 9.16 0 6 16 120.62 124,95 0 10 5 39.44 40.01
o0 22 110,41 112,55 6 & 0 39,95 36,56 0 6 18 6,23 7,10 0 10 6 24.48 25.27
0 0 24 57.09 56,05 0 4 1 82,99 74,53 0 6 20 99,22 105,35 0 10 B8 16.76 16.29
0 0 26 41,51 38,12 0 4 2 49,67 49,25 0 6722 102,60 103,98 0 10 9 18.96 17.80
07 0 28 44,13 42,16 D4 3 76,52 75,45 0 6 24 18,32 15.94 6 10 11  7.09 5.26
5 0 30 49,59 48,32 ¢ & 4 25,58 25,72 0 6 26 18,92 18.76 0 10 13 42.66 42.23
0 0 32 14.95 11.2% 6 4 5 13,21 16,72 0 6 28 42,28 41.91 0 10 1& 28.66° 29.45
0 0 34 14,76 15,04 0 4 6 10,48 8,37 ¢ 6 30 22,70 23,62 0 10 15 19.39 19.77
0 2 v 20,85 19.11 N4 7 49,78 48,40 0 8 0 25.74 22.44 4 10 16 11.23 10.59
3 2 1 47,26 43,43 0 4 8 27.34 29.22 0 8 1 16,72 15.39 0 10 17 15.54 15.75
0o 2 2 10,01 8,82 0 & 9 20.43 22,96 0 8 3 40,55 40,26 0 10 20 7.74 4.70
0 2 3 .B8.61 84.95 0 4 10 12.60 13,23 0 8 4 45,78 44,58 0 10 21 10.22 10.68
0 2 4 92,47 95,16 o 4 11 56,52 57,87 G 8 5 34,81 33,10 0 10 22 17.77 16.79
0 2 5 141,12 143,25 0 4 12 46,32 48,79 0 8 5 13,84 14.60 0 10 23 24.93 24.71
0 2 b5 43,83 45,22 0 &4 13 105.89 111,89 0o 8 7 18,35 17.90 0 12 0 167.23 1566.95
0 2 7 50,71 52.12 _ 0 4 14 50,62 54,19 0 8 § 18,70 17,79 0 12 2 48.24 47.02
5 2 8 18,07 19.58 Ao 4 15 37.79 40,40 ¢ 8 10 164,93 14.38 0 12 6 63.79 63.08
J 2 9 12,88 15,39 0 & 16  9.81 10,77 0 8 11 24,39 25,12 0 12 8 65.35 64.92
0 2- 10 22,99 24.43 0 4 17 43,99 48,48 0 8 12 0 12 10 39.29 38.30

44,28 45,49




Table 3b. ~ (Continued) S ‘ i

H KL Fo FC Ho K L FQ FC H K . FO FC FOK L FO FC
0 12 12 14.81 15,44 1 1 30 18,06 16,58 1 5 22 26,93 27.3%6 1 9 11 49.35 49,28
0 12 14 66,06 66,84 1 1 31 8.54 7.93 1 5 24 12.41 11.7/8 1 9 13 40.66 38.62
0 12 16 60,47 62,31 1 1 32 17.00 ‘14,30 1 5 26 24,29 25,26 1 9 15 35.25 34.33
0 12 18 15,92 18,10 1 3 0 6,62 4,94 1 5 27 17,13 17.0¢ 1 9 17 B80.60 81 89
0 12 20 53,52 53,53 1 3 1 276,04 264,03 1 5 29 12,96 12.30 1 9 19 16.81 15.26
0 12 22 60,59 60.91 1 3 2 4,34 4,87 1 5 30 16,18 16.75 1 9 21 29.41 28 84
¢ 14 3 15,31 14,88 1 3 3 229,53 224,13 1 7 0 36,2/ 36.81 1 9 23 77.42 79.40
0 14 4 2h,61 25,95 13 5 237,52 227,60 1 7 1 12,22 12.04 1 9 25 60.50 60.93
Q0 14 5 19,27 18,56 1 3 7 127.39 123,62 1 7 2 38,89 39,10 1 9 27 12.79 13.45
0 14 5 10.32 8.44 1 3 9 281,37 290,44 1 7 3 57,42 58.90 1 11 0 21.74 20.67
0 14 10 13,62 13,83 1 3 10 5.75 1,93 1 7 4 110,68 112,03 1011 1 13.71 13.04
00 14 12 22,60 22.78 1 3 11 106.08 109,37 1 7 5 34,73 34,48 1 11 2 20.77 21.05
0 14 13 23,64 24,17 1 313 34,04 37,12 1 7 6 37,52 37,22 1 11 3 13.91 15.66
11 0 59,12 54,36 1 3 15 16,37 16,63 1 7 7 .11.,27 10.57 1 11 4 61.06 59.57
1 1 1 8,35 6,73 1 317 144,28 147,64 1 7 8 23,52 24,0 111 5 45.22 44.92
1 1 2 27.93 26,33 1 319 13,19 9,81 1 7 9 31,39 32,68 111 6 23.58 22.23
1 1 3 51,39 54,48 1 321 20,34 21,16 1 7 10 42,83 43,89 1 11 7 17.10  16.69
1 1 4 158,72 156,64 1 3 22 5,73 3,35 1 7 11 6,05 9,93 111 8 19.14 20.26
1 1 5 76,49 81,61 1 3 23 123.8¢ 121,87 1 7 12 34,50 34.14 1 11 10 21.54 21.50
1 1 678,51 76,78, 1 3 25 99,14 95,52 17 13 21,65 23.29 1 11 11 16.20 15.86
1 1 719,23 19,24 1 329 46,31 42,59 1 7 14 48,69 51,26 111 12 16.04 16.20
1 1 8 12,98 10.53 1 3 31 48,23 43,96 1 7 15 24.75 25.97 1 11. 13 30.18 31 .52
1 1 9 5,35 6,62 1 5 0 39.77 39,19 1 7 16 16,81 16,40 1 11 14 33.87 35.35
1 1 10. 27,47 28,95 ) 5 3 1C.3%2 11,24 1 7 18 8,83%  8.91 1 11 19 11.44 10.57
1 1 12 45,00 47,46 1 5 4 87,18 90,58 1 7 22 10,54 i90.27 1 11 21 9.02 11.23
11 13 36,17 326,75 1 5 5 64.21 66,38 1 7 23 13.48 13.52 1 13 0 22.09 22.29
1 1 14 53,66 54,04 1 5 6 54,16 53,44 1 7 24 13,20 1..50 1 13 1 21.24 19.59
1 1 15 13,76 13,99 1 5 8 13.72 12.92 1 7 26 15,09 14,62 1 13 3 23.30 21.57
1 1 16 7.18 - 5,89 1 5 9 12,44 13,06 1 7 28 11,13 10.55 1 13 4 32,70 31.16
1 1 18 9,17 9,95 1 5 10 18.49 8,06 1 7 30 13,10 12.98 1 13 6 16.47 15.57
1 1 20 22,94 22,41 1 5 11 7,78 5,72 1 9 0 9,71 /.05 1 13 7 16.97 16.07
1 17 21 18,60 16.96 1 5 12 32.06 33,87 1 9 1 126,43 120.87 1 1% 11 132.30 12.13
1 1 22 28,05 26.71 1 5 13 36,34 38,86 1 9. 2 13,26 7,69 1 13 12 16.67 17.88
1 1 23 12,56 13,97 1 5 14 33,62 35,01 1 9 3 157,29 155.44 1 13 14 13.30 10.59
1 1 24 17,71 17,05 1 S 15 5,39 4,33 1 9 4 132 2,10 1 13 15 10.25  9.34
1 1 25 24,65 24,85 1 5 16 6,08 4,75 1 9 5 67,17 64,46 1 13 17 12.72 12.39
1 1 27 11,26 10,26 1 5 20 24,21 24,72 1 9 7 41,37 39.18 1 15 1 60.98 61.57
1 1 29 13,09 12,33 1 5 21 26,35 26,12 i 9 9 1 15 2. 9.82  4.75

185,82 187,72




Table 3b. (Continued)

H K L FQ FC H K- L o rC H K " FQ FC H K L FO FC

1 15 3 55,56 55,84 2 2 17 42,61 43,73 2 6 8 8,94 12.68 2 10 13 51.59 52.74

1 15 4 8,91  2.97 2 2 18 16.80 16,79 2 6 9 6,95 10,59 2 10 15 11.23 8 48

1 15 5 38,1 37,70 2 2 19 22,49 22,7% 2 6 10 201,54 203.38 - 2 10 17 15.62 16.30

1 15 7 30,01 32,01 2 2 21 39,39 38,94 2 6 12 161.95 142.13 2 10 19 10.05 11.36

1 15 9 69,77 71,13 2 2 22 33,83 33,04 2 6 14 64,87 65,164 2 10 20 10.98 9.03

2 0 v 81,94 72,71 2 2 23 46,14 43,57 2 6 15 27,67 27.72 2 10 21 25.94 24.50

2 G - 2 328,25 31.77 2 2 24 11,24 11,65 2 6 18 80,76 82,22 2 10 23 19.89 21.30

2 0 4 119,35,117.97 2 2 25 9,31 - 8.66 2 6 20 32,21 3¢,37 2 12 0 63,41 40.98 “
2 0 6 175,64 168,89 2 2 27 19,15 19,86 2 6 22 14,96 12,63 2 12 2 9,05 7.20 .
2 0 8 48,49 49,61 2 A 0 5.25 18.70 2 6 26 79,16 77/.70 2 12 3% 10.90 7.16

2 0 106 249,60 245,27 2 4 110,60 6,16 2 6 283 33,19 33,59 2 12 4 69.86 69.48

2 0 12 261,69 261.78 2 42 10,77 8,74 2 8 0 27.86 2/.34 2 12 6 34.43 35 39

2 0 14 68,45 66,42 74 3 54,25 51,76 2 8 2 27.47 27.82 2 12  8.16.31 11.78

2 0 16 10.47 8.89 ? 2 4 -50.85 52,10 P 8 336,20 26.84 212 10 92.60 94.92

2 0 18 152,08 149,5¢ ? 4 5 93,85 94,67 2 8 4 15,49 15,69 2 12 11 9,59 7.89

2 0 20 22,19 22,78 2 4 6 23,27 24,54 2 8 5 46,68 47,72 2 12 12 90.19 92.11

2 0 22 34,28 31,44 2 4 7 6,49 5,18 2 8 625,71 25.20 2 12 14 29,15 26.78 m
2 0 24 28, 30,07 2 & 9 5,01 6. 20 2 8 8 21.82 20.78 2 12 16 16.23 11.74

2 0 26 87,60 81,43 2 4 11 4,89 2,56 2 8 9 5,33 1,30 2 12 1B 54,06 54.23

2 0 28 25,75 27.064 2 4 12 24,95 26,04 2 8 10 15.10 15.¢62 2 12 20 13.99 14.34

2 0 30 31.49 29,74 2 413 58,26 62,52 2 8 11 12,05 11.88 2 14 0 16.13 15.25

2 0 32 53,9% 49,70 2 4 14 13,75 13,12 2 8 12 9,02 Y.02 2 14 2 16.56 16.80

2 2 0 36,65 36,63 2 4 15 10,20 6,00 2 8 13 41,82 42,15 2 14 3 15,06 15.12

2 2 1 96,75 90,59 2 4 20 14.84 15,81 2 8 14 24,91 25,56 2 14 5 12.88 12.98

2 2 2 53,88 55,79 2 4 21 37,48 36.99 2 8 16" 16,41 18,15 2 14 6 12.78 11.56 }
2 2 347,40 47,27 2 422 17,48 16,18 2 8 21 24,34 23,76 2 14 8 16.22 16.08

2 2 5 6,05 7.58 2 4 23 16,91 16,93 2 8 22 21,51 2¢.,04 2 14 10 13.12 13.16

2 2 6 15,32 14,37 ? 4 25 .66 10.96 2 8 23 17,71 17.92 2 14 11 10.42 10.12

2 2 7 65,04 65,79 2 & 26 14,53 13,34 2 8B 27 14,04 14,12 2 14 13 20.08 21.31

2 2 8 28,50 29,89 2 4 27 18,81 19,40 2 10 0 11,61 1pn.47 3] 0 50.13 49.85

2 2 9 19,29 17.38 2 4 29 21,19 19,94 2 10 1 16,83 16,65 321 1 19.36 19.72

2 2 10 37,47 38.3¢0 2 4 31 11.67 10.52 2 10 3 23,3p 23.61 3 1 2 198.03 107.70
22 11 69,74 068,67 2 6 0 126,43 123,74 2 10 4 26,76 2/.19 3 1 3 £2.19 62.33

2 2 12 51,99 54,75 2 6 1 9,10 4,10 2 10 5 25,62 24.82 31 4 B85.73 84.63

2 2 13 111,34 113,25 2 6 2 32,91 31,89 2 10 6 10,52 1n,01 3 1 5 37.45 39.18

2 2 14 39,27 39,82 2 & 2 9.08 8,11 2 10 7 20,94 20.93 3 1 6 &4.73  45.09

2 2 15 4,92 5,81 P 6 4 157,80 157.05 2 10 11 18,55 19.28 3 1 7 10.58 10.31

2 2716 29,45 29,67 2 6 6 46,77 45,58 2 10 12 32,39 32.04 3 1 8 52.71 55.01
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H K L FO FC H K L Fo FC - H K L Fo FC H K L FO FC
31 9 19,42 18,39 3 5 5 24,21 24,99 3 9 2 7,88 7,34 313 12 16.56 15 48
3 1 10 6,52 6,31 3.5 6 26,72 27.2¢ 3 9 3 41.25 41,14 3 13 13 21.07 21.31
301 11 19,13 19,47 35 7 4,79 5,09 3 9 4 9,26 6,83 313 146 29.19 2860
3 1 12 38,22 38,57 3 5 8 50,39 S51.41 3 9 5 48.06 4/.10 4 0 0 226.38 225.45
3 1 13 33,47 33,32 3 5 9 31,04 31,66 3 9 & 8,76 7,10 4 0 2 183.28 180.86
31 14 60,97 61,79 3 5 11 18,28 20,12 3 9 7 79.45 77,73 40 4 47.60 43,52
31 15 9,43 9,53 305 12 34,31 35,63 3 9 9 19.18 1Y,59 4 0 6 113.84 110.70
3 1 16 18,35 20,13 3 5 13 21,12 22,68 3 9 11 8,94 5,73 4 0 B 221.29 225.13
3 1 17 7,54 7,19 35 14 54,43 56,06 3 9 13 77.8] 78.40 4 0 10 23.33 21.92
301 18 14,16 11.65 3 5 15 19,59 19,60 3 9 14 B8.50 9,29 & 0 12  5.27  5.00
3 1 21 12,08 10,88 3 5 16  B8.64 9,01 39 15 94,46 95,62 40 i 30.13 25.88
3 1 22 35,24 33,69 3 5 17 8,81 9.03 3 9 13 61.73 63.10 4 .0 16 77.53 76.39
3 1 23 9,87 10,35 3 05 22 22.3¢ 21,95 3 9 20 8,11 7.18 4 0 18 10.21 10.46
3 1 26 10,59 7,62 3 5 25 11,46 10,48 3 9 21 85.93 87.12 4 0 20 21.00 22.07
301 29 9,09 7.1 3 5 27  8.43 7,41 3 11 ¢ 17.29 17,95 4 0§ 22 76.56 75.86
3001 30 23,17 19,77 3 5 28 10,77  9.43 3 11 1 10.37 10.77 4 0 24 100.05 94 61
33§ 15,68 6,57 37 0 41.49 42,19 3 11 2 19.55 1B.20 4 0 28 19.21 18.72
303 1 130,12 123,71 307 1 13,76 13,97 3 11 3 27,14 27,48 42 0 15.07 14:65
3.3 2 7,33 3,79 3 7 -2 50.5¢ 51,18 3 11 4 25,42 25.90 4 2 1 33.45 33 89
3 03 3 51,51 45,72 3 7 3 17,12 16,83 3 11 6 10.75 10.66 4 2 2 13.18 13.42
3 03 4 5,97 4,64 3 7 4 32,81 32,53 3 11 7 7.71  7.51 4 -2 3 82.81 84.81
3 3 5 88,31 88,44 3 7 5 29,28 28,60 3 11 8 10,27 8,45 6 2 4 41.69 41.87
33 7 152,31 151,77 37 6 32,74 31,21 3 11 9 12,84 11,58 4 2 5 31,19 30.72
33 9 70,41 70,79 3 7 7 11.48 10.40 3 11 11 20.57 20.48 4 2 6 13.70 13.78
3 3 11 10,51 10,39 3 7 8 27.29 26,94 3 11 12 18,74 19.10 4 2 7 36.32 34,48
33 13 137,51 138,40 3 7 10 19,22 19.82 3 11 14 13,16 14.24 4 2 .9 19.58 20.64
3 3 15 120,85 122,91 3 7 11 8.85 8,87 3 11 16 15,23 15.20 4 2 11 38.22 38.13
303 19 106,29 104,67 37 12 25,98 26,99 3 11 17 14,53 14,32 4 2 12 19.91 19.64
3 3 21 104,50 103.53 37013 24,18 24,58 3 11 20 9,11 10,11 4 2 13 10.65 10.90°
3 3 23 18,43 17,09 3 7 14 32,06 31,70 3 13 0 24,27 21.99 42 14 5.27  1.43
33 25 20,92 19,60 307 16 29,46 29,17 3 13 1 18,44 16.43 4 2 17 13.19 13.66
303 .27 43,82 41,86 37 18 9,25 9,56 3 13 2 41.96 42,95 4 2 19 36.09 35.23
33 29 23,67 22,82 37 21 18,04 17,21 - 3 13 3 10,69 11.10 4 2 20 20.83 21.29
375 0 33,79 34,85 3 7 22 37,25 36,67 3 13 4 28,20 27.94 4 2 21 20.13 18.54
35 1. 7,20 8,17 3 7 24 8,05 8,61 3 13 5 23,48 21.88 4 2 22 9,92 §.72
35 2 85,12 86,36 3.7 26 11,83 11,59 3 13 4 14.70 13,00 4 2 23 17.11 17.54
35 3 66,39 69,03 39 0 10.25 9,07 3 13 7 16,77 15.76 4 2 24 B.03  6.39
35 4 79,32 8p,35 309 1 52,54 49,85 3 13 8 32,69 32,37 4 2 25 36.01 34.31
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H K L Fo FC H K L FQ FC H K L Fp FC H K L FO FC

¢ 2 26 12,12 12,56 4 6 22 78,39 79,08 4 12 14 15,96 16.77 5 5 5 9.98 8.59
4 4 L 8.42 8,43 4 6 24 60,53 60,86 4 14 3 19,89 "19.04 5 5 6 22.t2 22.01
L& 42 29,69 30.48 4 8 ¢ 12,12 12,86 5 1 0 27.93%3 28B.4b 5 5 7 14.89 14 .68
& 4 3 70,91 70.39 & 8 2 8.9 8,45 5 1 1 19,88 20.42 5 5 11 17.82 19.58
4 4 & 10.46 9,38 4 B 3 42,65 42,07 5 1 2 37.22 306.44 5 5 12 52.60 53.32
& & 5 26,33 26,64 4 8 4 20,43 19,65 S 1 3 36,29 36,10 5 5 13 17.47 16.41
& 4 b5 9,34 7,23 & 8 6 15,09 14,98 5 1 4 68,71 68.9¢ 5 5 15 10.20 - 9.93
4 4 8 15,19 14,57 4 8 10 7,58 9.38 5 1 5 10,34 8,19 5 5 18 7.79 8.67
4 4 9 15,61 16.41 4 8 11 42,47 42,39 5 1 6 31,38 32.12 5 5 20 26.22 24.77
& 4 10 26,66 26,23 4 8 12 30,98 31.85 5 1 7 12,46 13,65 5 5 21 17.90 16.18
¢ 4 11 78,08 79.32 4 8 13 25,81 27.02 5 1 11 23,99 23.92 5 5 22 13.11 13.16
& &4 12 33,52 33.,¢ 4 8 15 7,33 5,44 5 1 12 68,75 69.95 5 7 0 22.75 24.25
4 4 13 35,50 34,71 4 8 17 22.93 24,71 5 1 13 16,31 16,71 5 7 1 .12.81 13.20
¢ 4 14 10,77 11,59 4 8 20 5,93 16,69 5 "1 14 6,63 4,38 5 72 36,93 37 8¢
¢ 64 15 19,06 19,00 4 8 21 16,93 16,87 5 1 18 15,52 15.06 5 7 3 36.61 36.95
4 4 17 44,16 43,75 4 8B 23 23,26 23,05 5 1 19 7.9/ 4,88 5 7 &4 64.53 62.8]
& 4 19 13,28 14,33 4 1n 0 11.22 12.39 5 1 20 28,78 27.42 5 7 5 6.0l  4.45
4 4 20 9,72 9,70 4 10 1 10,30 9.95 5 1 25 6,49 6.19 5 7 6 29.27 28.67
4 4 21 20,02 20,07 4 1¢ 2 20,93 19.64 5 1.26 19,04 17.27 5 7 7 10.65  10.66
4 4 22 20,08 19.62 4 10 2 47,92 47,68 5 3 1 29,63 29.65 5 7 B 16.15. 11.84
4 4 23 40,39 38,62 4 10 6 10.30 10,55 5 3. .3% 72,87 71.20 5 7 9 13.66 12.93
4 4 25 20,45 20,84 4 10 8 12,57 11,92 5 3 5 54,886 61,82 - 5 7 10 19.48 18.01
4 6 0 121,70 117.38 410 9 21.18 19,54 5 3 7 11,21 9.72 5 7 11 19.28 19.12
4 6 112,97 12.37 ¢4 1o 10 15.04 12,72 5 3 9 114,84 113,82 5 7 12 56.40 57.27
4 6 2 152,38 150,64 4 10 11 33,68 34,64 5 3 10 8,22 7.50 5 7 13 11.36 .12.96
& 6 3 10.56 9,58 4 10 15 7,96 1.75 5 3 11 137,44 135,64 5 7 16 11.69 12.03
4 6 4 51,16 59,96 4 10 16 71,25 11.39 5 3 13 50,9p 51,21 5 7 20 15.77 15.51
4 6 5 6,01 9,98 4 1p 17 19.05 17.75 5 3 15 9,79 9,50 5 9 0 10.43 3.95
4 -6 6 37,16 36,13 4 10 19 17.35 17.23 5 3 16 6,43 4,57 5 9 2 12.03 8.56
& 6 7 9,635 11,62 & 12 0 72,38 73.04 5 3 17 84,39 83,91 5 9 3 67.37 66.58
4 6 8 183,93 185,37 4 12 2 83,13 83,26 5. 3 19 26,70 25.52 5 9 4 7.99 7.73
& 6 9 7,33 6,89 4 12 4 20,59 22,47 5 3 21 37,88 25,38 5 9 5 32.51 31.63
& 6 10 44,99 45,03 4 12 6 33,50 35,62 5 3 25 67,53 66,92 5 9 6 7.11 7.58
4 6 12 42,02 41,71 4 12 7 13,14 13,34 5 5.0 16,9/ 16,91 5 9 7 16.81 14.93
& 6 14 31,51 321,99 4 12 8 93,90 100.58 5 5 1 17.89 19.42° 5 9 9 91.85 93,67
4 6 16 79,67 80,26 4 12 10 18,27 18.82 5 5 2 24,72 25.42 5 9 11 88.35 89.90
4 6 18 18,72 17,74 4 12 12 17,97 16.84 5 5 3 20,18 21.04 5 9 13 25.42 27.02
& 6-20 25,20 27,15 4 12 13 5 ...5 b 5 9 14 6.40 - 6.99

m-mwo mvohww

46,35 40,63
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Table 3b. (Continued)
CH K L FO FC H K L FO FC H K L FO FC H K L, FO FC
5 9 15 9,58 9.67 6 2 15 32,40 33,74 6 § 11 9,76 1,26 7 5 10 25.48 24.69
5 9 15 6,62 7,44 6 2 16 11.81 12,77 6 8§ 13 17,74 15.45 7 5 11 i1.43 13 18
5 9 17 51,41 53,20 13 2 19 ¢£,87 6,75 6 § 15 18,08 18.C1 7 5 12 :15.84 16.80
5 9 19 12,59 11,96 6 2 20 12.72 12,17 6 10 0 12,51 9,06 7 5 14 14.94 13,44
S 11 0 8,67 6,33 6 2 21 38,36 36,31 6 10 1 32,10 31,22 7 7 .0 9.36 8.36
5 11 1 18,36 21.47 6 4 1 35.70 34,38 6 10 4 12,03 11.39 7 7 1 15.93 14.32
5 11 2 30,14 30.89 6 4 2 10,57 10.33 6 10 5 17,63 15,53 7.7 2 42.65 42.40
5 11 3 17,93 18,68 6 4 3 18,65 16,82 6 190 7 23,42 22,71 7 7 4 15.51 15.68
5 11 4 34,257 34,25 & 4 4 24,88 24,25 6 10 9 19,38 18.38 7 7 6 9.11 8.17
5 11 5 11,14 12,49 & 4 5 45,20 43,48 6 10 11 85,42 11.18 7 7 8 20.70 21.02
5 11 5 14,01 12.79 6 4 7 20,40 19,25 7 1 0 6,90 5.21 7 7 9 12.76 11.92
5 11 7 18,70 19.53 ) 4 9 18.90 19,05 7 1 1 23,81 24.36, 7 7 10 41.34 39.3%2
5 11 8 15,82 15.53 6 & 10 6.69 6,106 7 1 2 63,42 62.71 7.7 11 11.34 11.01
5 11 12 29.28 29,99 6 4 12 11.39 9.72 7 1 3 13,63 14,60 7 9 0 10.65 11.49
s 11 13 17,9C 17.51 6 4 13 25,52 24,56 7 1 5 9,42 5,764 7 9 1 £9.39 50.69
5 13 510,75 10,02 ) 415 28,20 28.97 7 1 7 16,08 15.50 7 g 329,73 32 80
5 13 314,15 14,35 6 & 17 23.57 22.41 7 1 8 31,38 31.74 7 9 4 7.62 11.54
6 0 0 84,16 R1,66 6 4 20 16,74 15,29 7 110 37,19 37,34 7 9 5 23%3.85 27.48
6 0 4 42,58 41,65 6 & 21 33,87 33,20 7 1 11 13,92 14,57 7 9 6 11.10 12.06
6 0 51:8,55 107.92. ) b N 38,15 38,26 7 1 12 164,17 14.72 7 9 7 66.02 68.03
6 0 3 62,91 62.92 6 6 1 7.66 6,54 7 1 14 15,15 13,77 8 0 2. 43.53 43,62
5 0 10 12,07 9.97 6 6 4 58,28 57,67 7- 1 16 21,86 21.89 8 0 4 13.71 13.93
6 0 12 171,32 103,42 ) 6 5 8,79 . 5,76 7 1 18 16,2 14.55 8 0 6 10.41 8.42
6 0 14 61,92 62.98 6 & 6 59,40 58.91 7 3 1 80.40 78.71 8 0 8 65.60 68.17
5 0 183 81,82 82,88 6 5 8 46,68 45,82 7 3 3 25,42  24.12 8 0 10 64.01 66.75
5 0 22 k2,76 62.37 6 6 10 -11.68 11,26 7 3 5 37,40 37,42 8 0 12 23.28 26.41
o 2 0 16,94 16,42 6 6 12 62.35 63,72 7 3 3] 6,87 5,58 8 2 2 16,18 15.75
6 2 1 52.94 53,84 6 6 14 55,51 58,37 7 3 7 107,18 105.38 5} 2 3 329.28 39.12
6 2 2 19,01 19.42 6 6 16 10,86 13,57 7 3 9 18,01 19.67 8 2 7 13.96 14.56
S 2 3 11,24 11.92 6 6 18 50.76 52,06 7 3 11 22,3 21.72° 8 2 9 12.52 12.53
6 2 5 10,07 10.5¢4 6 6 20 58.329 58,89 7 3 .13 8,27 7.96 8 2 11 26.84 26.52
6 2 5 16.08 15,39 6 8 1 20.63 19,46 7 3 15 45.13 4s.29 8 2 13 17.70 17.20
6 2 7 37,79 36,83 6 8 2 14.46 15,53 7 3 17 8,10 5.16 8 4 2 16.32 15.86
6 2 9 26,53 26,29 6 8 3 19.43 18,93 7 5 1 20,78 21.29 8 4 3 30.88 30.80
6 2 10 21,52 22,38 6 8 4 13,11 11,44 7 8 Zz 55,82 55.33 8 4 5 28.73 27.02
6 2 11 31,00 30,54 6 8 5 20,98 21.74 7 5 3 18,32 17.94 -8 4 10 19.92 16.86
6 2 12 23,72 23,08 6 8 7 12.40 11,16 7 5 7 16,17 14,89 8 4 11 46.43 45.81
6 2 13 40.86 41,53 o) 8 10 10,54 7. 5 8 29,51 28.84 8 6 0 16.29

14.28
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