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Abstract

The complex crystal structure of the arrojadite-dickinsonite, KNa,Ca(Fe,Mn)is
AI(OH,F),(POy),,, series was ¢  died by single-crystal X-ray diffraction techniques. Three
compositions were studied and one, dickinsonite from Branchville, Connecticut, is summa-
rized here. The others are arrojadites from the Nzncy Mine, North Groton, New Hampshire,
and the Nickel Plate Mine, Keystone, Scuth Dakota. Dickinsonite is monoclinic, @ =
24.940(6), b = 10.131(4), c = 16.722(2)A., 8 = 105.60(2)°, space group A2/a, Z =4. R = 0.078 i
for 7740 measured intensities. Of the 49 nonequivalent atoms in the asymmetric unit, fifteen
are largzr cations, whose coordination polyhedra include six symmetry-independent octa-
hedra, one tetrahedron, one square pjramid, one seven-coordinated polyhedron, two dis-
torted cubes, one non-cubic polyhedroa of order eight, two of ten, and one of twelve-coordi- B

nation.
The arrojadite-dickinsonite <icucture type is related to that of wyllieite, Na,Fe3*Al(PO.),,
as seen from a cell with x, = 1/4 — x; + z;, Y. = 1/4 + y, 22 = — Xy, projected down z,, where

(1 Y1, 21) are parameters for the reduced cell used in the refinement. Eliminating disordered
Ca in dickinsonite gives the same ratio J(M+X):¥(P) = 5:3 as for wyllieite. Average bond
distances in dickinsonite are

IM(1)-O 2.092, BIM(2)-0 2133,  ©IM(3)-02.156,  “IM(4)-0 2.167,
1M (5)-O 2.166, EIM(6)-0 2.235,  CIM(7)-02.190,  ¥AI-O 1.884,
®1X(1)-0 2.516, MX(2)-0 2.515, ®1%(3)-0 2.574, toI%(4)-0 3.012,
®1%(5)-0 2.928, 10K (6)-0 2.940,  'IX(7)-0 3.080 A

The sites M(1), X(1), X(4), X(6), and X(7) are disordered. In addition, one of the six nop-
equivalent (PO,) tetrahedra is disordered, with evidence of splitting into a reciprocally i
coupled P(Ix) site, which appears to be directly coupled with the X(6) population.

Introduction have experienced a tumultous investigative history.
Arrojadite and its isotype dickinsonite are complex Arrojadite was originally named by Guimaréaes
primary alkali transition metal phosphates, which (1942) for material from the Serra Branca pegmatite,
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@ ARROJSADITE SHEET NO. © - 1. 7
©

] H Kt FO EC H K L FO FC H K L Fo FC - H KL FO FC
O 25 5 10 14,6 12.5 -12 6 16 1405 143.9 -22 7 1 1443 1461 -26 7 5 57.5 59,0
-32 6 12 150¢6 15109 -1l 6 16 1060 109.5 -21 7 1 123 1069 =23 7 5 1486 14707
-31 6 12 405 7.1 ~10 6 16 47.8 52.4 ~20 7 1 772 - 855 -22 7 5 6667 69.3
© -30 & 12 1469 Tet -9 6 16 133 14,2 -19 7 1 67.3 69.4 =21 7 5 i056.0 106.7
-29 6 12  64.4 685 -8 6 16 33.5 22.5 -18 7 1 765 T7e2 =20 7 5  28.8 21.8
~28 6 12  51.9 48.1 -7 6 16 91.0 94,3 =17 7 1 122.2 1219 =19 7 5 141.3 138.4
© -27 6 12 101.2 1077 -6 6 16 622 6165 -16 7 1 77.0 719 -18 7 5 255.1 251.9
~26 6 12 1436 136.1 ~5 € 16 34.3 3669 -15 7 1 75.8 733 -17° 7 S 9S.4 88.1
-25 6 12 74.4  70.5 -4 6 16 478 4242 —14 7 1 70.0. 680 -16 7 5. 47e3 521
© -24 6 12  77.7 763 -3 6 16 142¢1 143.5 -13 7 1 1i94.1 2016 -15 7 5 85.2 85.2
-23 6 12  52¢4  48.1 -2 6 16 771 778 -12 7 1 1123 11l.4 -14 7 5 95.4 92,7
-22 6 12  67el 6367 -1 6 16 12.7 706 -11 7 1 112 460 -3 7 5 129.9 120.5
(&) -21 6 12 475 4246 0 6 16 69.0 7065 —10 7 1 603 60e5 -12 7 5 195.1 176.5
-20 6 12  B2.6 T74.5 1 6 16 64.0 59.6 -9 7 1 84.6 82.5 -11 7 5 3800 29.8
~19 6 12 113.5 112.4 2 6 16 92.4  96.1 -8 7 1 1408 143.7 -10 7 5 128e4 119.9
© ~1L 6 12 73l  b6Ee6 3 6 16 67.2 6646 -7 7 1 68.5 70e8 -9 7 5 1757 1575
-17 6 12 411  37.3 4 6 16 118¢4 117.1 -6 7 1 143.7 14845 -8 7 5 '98.2 §8.0
-16 6 12 12483 122.3 5 6 16 60s8 71.3 -5 7 1  39.0 35,0 -7 7 5 8666 7643
© -15 6 12  30.4 3l.1 6 6 16 Si<4  54.8 -4 7 1 26e7 221 -6 7 5 236.6 21065
164 6 12  20.4 21.4 7 6 16 2i.6 @ 22.7 -3 7 1 238.6 2264 -5 7 5 315.8 287.5
-13 6 12 141.4 14146 8 6 156 4963 44,7 -2 7 1 228.0 212.5 & 7 5 15804 1479
(] -12 . 6 12  47.9 40,2 Q2 6 16 135 12.6 -1 7 1 293.7 249.4 -3 7 5 146.5 153.5
-11 6 12 61.9 63.2 10 6 16 104¢2 105.4 0 7 1 109.7 124.6 -2 7 5 123.9 152.8
-10 6 12 84.0 89.8 11 6 16 13.4 768 1 7 1 45.7  44.7 -1 7 5 119.4 128.9
@ -9 6 12 183.0 1772 12 6 16 . 25.7 1561 2 7 1 10.3 6.4 0 7 S5  48.1  48.7
-8 6 12 222.4 222.4 13 6 16 63¢5 5907 3 7 1 30.1 28.4 1 7 5 88.5 91.8
-7 6 12 697 7009 14 6 16 13.8 9.0 & 7 1 192.6 2115 2 7 's 976 10145
@ -6 6 12 186.0 184.6 15 6 16 13.8 13.6 [ 7 1 34.0 33.7 3 7 s 1009 8.8
=5 6 12 122 18.7 16 6 16 32e3  27.5 6 7 1 124.9 1273 4 7 5 134.6 152.2
-4 6 12  41.3 39.7 - 6 18 878 89.5 77 1 28e1 275 5 7 5 43.7 48.4
@ -3 6 12 228 14.7 -26 & 18 48.6 491 8 7 1 15504 16065 ‘6 7 5 141.5 159
-2 6 12 234.4 247.2 -25 & 18  13.8 8o4 9 7 1 S57.6 56.8 7 7 5 913 99.6
. -1 6 12 269 24.2 -24 . 6 18 14¢0 . 11.1 10 7 1 1lel 1049 8 7 5 591 6lel
@ 0 6 12  46.5 45.4 -23 6 18 315 20.7 11 7 1 11.2 505 '9 7 5 52.5 56.1
I 6 12 115.7 121.9 -22 6 18 194.9 210.3 12 7 1 200.7 212.4 10 7 5 132.4 142.5
2 6 12 80.3 84.2 -21 6 18 95.0 102.8 13 7 1 327 3307 11 7 5 1077 11248
© 3 6 12 129.0 137.2 ~20 6 18 82.4 83.2 14 7 1 25667 2701 12 7 5 820 84e4
4 6 12 2609 321  -19 6 18 21.7 27.2 15 7 1 188.2 1924 13 7 5 1504 154.2
5 6 12 148.1 152.9 -18 6 18 27.3  28.5 16 7 1 266.7 275.0 147 5 12e2 149
® 6 6 12 85.6 86.1 -17 6 18 138.2 146.9 17 7 1 2504, 2.8 15 70 5 1262 5.0
7 6 12  41.0 45,8 -16 6 18 58.8 59.8 18 7 1 6067  63.9 16 7 5 13609 136sl
8 6 12 129.9 133.6 -15 6 18 13.2 4¢3 19 7 1 1327  140.5 17 . 7 S 2600 33.5
@ 9 6 12 46.0 4806 —-14 6 18 407 48.5 ‘20 7 1 127 - 134 18 7 5 124 8.6
10 6 12 1065 113.5 “13 6 18  44.6  49.3 21 7 1 1208 119.6 19 7 5 29,3 24.2
11 6 12 34.7 385 —12 6 18 32,5 26.9 22 7 1 96el 96e2 . 20 7 5 1116 118.4
@ 12 6 12  12.4 8.2 -11 6 18 76+2  73.2 23 7 1 '46.6 "50e8 | 21. 7 5 6247 61e5
13 6 12 26.2 22.3 -10 6 18 68.0. 62.2 246 7 1 91e5  87.4. 22 7 '5 13.5 6od
14 6 12 125.9 119.8 -9 6 18 34.0 35,1 ‘25 7 1 49.7 49.1 . 23 7 5 '23.3 25.5
@ 15 6 12 13.1 13,9 -8 6 18 1027 1075 = 26 7 1 - 35.4  3i.4. ‘24 7 15 1063 995
16 6 12 29.3  33.8 -7 6 18 S4.6 5746 27 7 1 48.4 51.0 25 7 's 1406 110
17 6 12  13.3 6.3 -6. 6 18  27.3 18.4 28 7 1 117.2 125.4° 26 7 S5 '153.8 15546
(] 18 6 12  68.3 68.4 -5 6 18 57,8 . 57.0 29 .7 1 14e5 1Se1;: 27 7 5 93,5 909
19 6 12 14e3 167 ~4 6 18 779  77.0 30 7 1 67.5 5848 28 7. 5 140e4 13140
20 6 12 105.7 100.8 -3 6 18 13.7 4.6 31 7 1 34,9 38.0 ° =32 7 7 . 14.9 24.6
) 21 6 12 14.6  10.0 =2 6 .18 [65.5  69.5 <32 7 3 30e3 2666 —31 7 7  30e3 285
22 s 6 18 4le.4 39,5. —-31 7 3 1a.3 3.1 =30 7 7 51.3 443
E 18 =31 6 6 18 1471 7.3 1400 1ol =29 7 7 103.8 97.4
@ -30 6. 6 28,1 7.3 6l1e6 60l . —28 7 7 '59.5 5840
6 . . B S ] 13.8 1 -27 17 7 93.4  9l.1

® © & @

®@ ¢ ©o ¢ ¢ © o




2% N

4500 1104 11468

-28 6 14 8506 B7el 3 6 7 3 7 =
] -27 6 14  28.1 21.6 4 6 71.2 7 3 27.7 318 7 7
-26 6 14 14.3 18.8 5 6 26.6 7 3 207 1940 7 7
-25 6 14 47 o0 4804 6 6 136 7 3 155.0 1536 7 Fd
(] -z4 6 14 2202 2045 7 6 705 7 3 97.2  93.9 77
-23 6 14 1072 1034 ‘8 6 10800 7 3 61e3  63.5 77
-22 & 14 13.8 13,5 9 6 1401 7 3 4407 48,2 77
® -21 6 14 133.0 127.5 10 6 1461 7 03 93.3 90,9 77
-20 6 14 23.3 3066 11 6 1401 7 3 1204 1761 7 7
-19 6 1& 25.7 1960 12 6 700 7 3 122 4.0 7 7
© -18 6 14 65.8 697 -23 6 13¢6 7 3 12.4 403 77
-17 6 14 13,3 6.5 ~22 6 42.6 7 3 184e1 18569 77
; -16 6 ia 28.6 251 -21 6 2603 7 3 106¢5 107.7 7 .7
(] -15 6 14 37.5 37.2 ~-20 6 11245 7 3  79¢5 699 77
-14 6 14 35.9 21.8 -19 6 145 7 3 80.0  8%.4 7 7
-13 6 14 13.0 116 -18 6 7450 7 3 8002 8669 7 7
e -12 6 14 144.9 138.1 -17 6 226: 7 3 766 71eS 7T 7
-11 6 14 86.3 8804 ~-16 6 35,2 7 3 152.8 154.8 77
-10 6 14 193.8 20540 -15 6 290 7 3 10669 1072 77
@ -9 6 14 93.6 90.4 -14 6 713 T 3 1783 175.6 7 7
-8 6 14 43.8 49,7 ~13 & 4802 7 3 146.7 144.7 7 7
-7 6 14 107.9 1121 -12 € 41.9 7 3 44.1  37.3 77
® -6 6 14 200.8 207.4 -i1 8 1698 7 3 24640 21862 77
-5 6 14 124.1 12761 -10 6 1404 7 3 278.1 241.6 77
-4 6 14 110.4 109.7 - A 3448 7 3  35.9 . 30.4 77
) -3 6 14 512 4845 -8 6 112.7 7 3 32663 329.4 T 7
-2 6 14 90s1  93.C -7 6 4906 7 3 . 122.1 130.7 7?7
-1 6 14 2003 115 -6 6 S24el 7 3 2358 26367 7 7
@ [¢] 6 14 178.0 187.7 -5 6 1178 7 3 104.6 111.6 7 7
1 6 14 913 94.2 -4 6 i¢e0 7 3 129.4¢ 162.7 77
2 6 14 14062 14563 -3 & 30.8 7 3 22,7 20.5 77
(] 3 6 14 128¢5 135.1 -2 6 13.9 7 3 233.1 249.8 7 7
2 6 14 26 .8 206 -1 6 1441 7 3 4108 4001 7 7
5 6 18 6604 708 0o 6 130.4 7 "3 - 115.6 124.8 7 7
e 6 6 14 108.1 107.5 1 6 S 41.8 7 3  33.9 30.8 77
7 6 14 103.2 103.3 2 6 4804 7 3 10.9 769 7 7 .
8 6 1a 93.4  90.8 ‘3 6 1451 7 3  82e8 83.3 77
@ 9 6 14 12,9 1.7 4 6 1453 7 -3  92.9 101.7 77
10 6 1a 30.0 28¢6 5 6 7009 7 3 60.2 6449 77
11 6 14  35.7 338 6 6 12 .S 7 3 152.0 159.5 77
© 12 6 14  75.2 78.2 7 & 1443 7 3 43.5 47.9 77
13 6 14 13.6 2065 -16 6 13.8 7 3 323.4 340.2 7 7
14 6 14 109.4 10803 -15 & 14.0 7 3 -103.7 1072 77
® 15 6 1& 60,5 65.8 ~-14 & 2548 7. 3 1201 3.0 7 7
16 6 1la 709 69.6 -13 6 1003 7 3 98.1 9800 77
17 6 14 14,9 32.6 -12 6 1442 7 '3 64e7 602 7 7
® 18 6 14 106.0 105.2  —-11 & 95,1 7 '3 39,0 42.8 77
19 6 1a 15.8 40.4 -10- 6 107.8 7 3 59.0 665 . : 77
-29 6 16 23.2 2865 -9 ) 4.3 7 '3 12,6 7.4 z 7 7
@® -28 6 16 305 316 -8 6 4602 7 '3 13.4 23.4. 23 7 7
-27 6 16 71.5 7245 -7 6 144 ; 7 3 133 1663 26 7 7
-26 6 16 78.1 7540 -6 6 143 26 7 3 .73.7 70.8 25 7 7 :
@ -85 6 16  26.2 40.0 -5 6 96.4  90.5 25 7 3. 73.4  73.5 26 T 7 181.8 17863
-24 6 16 2601 17.0 -4 6 96.8 91.6 26 7 ‘3  39.4 386 =32 7 9 76,9 78.3
=23 6 16 1169 1260 -3 & 63.8 5763 27 7 3 63.3 56e2 =31 7 9 40.8 43.0
@ -72 6 16  14.0 3.6 -2 6 ‘14.8 2261 28 7 '3 3666 32.2 <30 7 9 94,6 B86.9
-21 6 16 104¢7 1073 -31 7 135.7 13607 29 7 3 14.4 10,8  -29 7 9 1467 Seb
-20 6 1 72.2 73,5 -30 7 13403 13449 -3z 7.5 37,7 32.4. -28 7 ©° 14.8 77
& -19 6 16 35.2 30.6 -29 7 ‘515 5209 -31 7 5 . 1463 133 =27 7 9 1141 11469
-18 6 16 27.5 25.5 -28 7. 142 1200 =30 7 S5 7665 T7eS5 =26 7. 9 56.1 53.8
-17 6 16 122.7 126.2 -27 7 13.5 8e1 =29 7 5 54,7 57el -25 7 9 28.1 28.8
© -16 6 16 27.9 22.2 -26 -7 82.2 84.6 -28 .7 5  87.1  84.9 -24 7 9 9603 986
-15 6 16 308 31.3 -25 7 79.5 821 —27 7 5 . 73.0 74l =23 7 9 44.9 45.6
.. -14 6 16 145.7 144.6 -24 7 35e1  37.3 -26 7 S5 99.6 99.1 —22 7 9 694 624
: -13 6 16 ' 2666 :13.8 =23 . 7 SE S 1694 16748 -21 7 9 4365 38.1
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&) ARROJADITE SHEET NOe 10 - 1 : ; ©
® o
H K L FO FC H K L FO FC H K v FO0 FC H K L Fo EC
© 7 9  41.2 3540 -6 7 13 1213 1196 -9 7 -31 8 4  39.1 41.3 @
7 9 37.7 410 -5 7 13 7lel 7268 -8 7 -30 8 4 106.1 99.1
7 9  86e3 Thes ~4 7 13 4604 4909 -7 7 —29 8 4  18e2  iledl
© 7 9 B60eil 5169 ~3 7 13 1313 137.8 -6 7 -28 8 4  27.8 202 e
7 9 76.8 704 -2 7 13 BQe3  85.4 -5 7 -27 8 4  14.1 1009 A
7 9 529 G444 -1 7 13 183.2 19165 -4 7 -26 8 4 2648 2809 L
@ 7 9 1836 17268 0 7 13 5603 643 -3 7 -25 8 &4 79.2  78e2 © |
7 9  36.8 3060 1 7 13 128.4 1319 -2 7 -24 8 4 119.2 1193
7 9 98.3 100.2 2 7 13 519 533 -1 7 -23 8 4 -130.7 130.9 i
] 7 9 304 2865 3 7 13 12.4 363 ¢ 7 —-22 8 4 307 2646 =
7 9 98.5 99.5 4 7 13 10i.3 104-8 107 -21 8 & 366 39.0 |
7 9  24.7 24,0 5 7 13 50e6 507 2 7 -20 8 4 13,1 1.3 ,
@ 7 9 1137 114060 "6 7 13 7667 820 37 -19 8 4 103.2 98.3 e |
7 2 10566 99.3 g 7 13 778 827 4 7 -18 8 4 215.0 21401 }
7 9 1945 19769 '8 7 13 191.0 197.6 5 7 -17 8 4 620 610
e 7 9 23602 239.4 9 7 13  13.1 S.2 6 7 -16 8 & 12.9 20.1 )
7 9 362.2 377.3 10 7 13 12.9 8.2 7 7 -15 8 4 124.8 121.2
7 9 22.1  29.3 11 7 13 i2.9 701 -16 7 -14 8 4 156.1 152.8
© 7 9 58.0 59.6 12 7 13 974 9969 -15 7 -13 8 & 67.5 61.5 ©
7 9 1513 1610 13 7 13 13.6 114 -i4 7 -12 8 4 168.8 16407
7 9 15663 16569 14 7 13 129.4 129.2 -13 7 -11 8 & 21«3 19.6
© 7 9 42.9 50.t 15 7 13 14.1  29.7 -12 7 -30 8 4 485.9 463.8 &)
7 9 263.8 26069 16 7 13 139 1865 -11 7 -9 8 4 4001  33.8
7 9 25.9 24,1 17 7 13 19.7 126 -i10 7 -8 8 4 88e2 8201
© 7 9 42.9 391 18 7 13 3460 1963 -9 7 -7 8 &4 13.6 369 ©
7 9 119.5 123.7 19 7 13 57¢2 5667 -8 7 -6 8 & 16.1 14,2
7 9  42.1. 38.0 -28 7 15 -103.8 1053 -7 7 -5 8 4 97.2 77el
e 7 9 12,0 10.8 -27 7. 15 280 5.0 -6 7 -4 8 4 190.0 1679 7]
7 9 106600 113.7 -26 7 15 143 3.9 -5 7 -3 8 4 10840 101e7
7 9 195.9 202.4 -25 7 15  24.4 19.0 -2 7 =2 8 4 13302 134.8
@ 7 9 203.2 212.4 -24 7 15 101el 104e2 -3 7 -1 8 4. 47.4 < 48.2 &
7 9  31.0 27.9 -23 7 15 1585 17001 -2 7 0 8 4 T2.1 7766
7 9 94.8 95.8 -22 7 15 . 74.8  73.6 -1 7 18 4 11261 119.7
@ 7 9  27.0 314 -21 7 15 80e1  88.8 o 8 2 8 4 192:0 2119 ©
7 9 84.3 88.5 -20 7 15 13,7 4ot 1 8 3 8 4 11,3 14,1 i
7 ° 13.2 24.8 -19 7 15 433  45.0 2 8 4 8 4 14005 14709
() 7 9 1045 105.7 ~18 T 15 3B.4  47.4 3 8 5 8 &4 3le2 2605 ©
7 9 13.2 17.9 -17 .7 15 82.2 Sle.4 4 8 6 8 4 323.2 34643
7 9 34.7 40.0 <16 7 15 4304  4iel s 8 7 8 4 100.1 108.5
@ 7 9 ' 60.4 5940 -i5 7 15 60.5 62.2 ‘6 8 8 8 4 428 4409 e
7 9 323 277 —-14 7 15 93.5 92.2 ‘7 8 ‘9 8 4 '96.8 104e7 !
7 9 306 32.9 -13 7 15 35,5 31.3 8 8 10 8 4 .-152¢8 161.6 i
@ T 9 14e0 125 -12 7 15 13e3 11.3 9 8 11 8 4 10662 1077 @ !
Y9 1462 06l - =11 7 15  T8e8  77e2 10 8 12 8 4 27609 288.4 |
7 9 1403 Sel -10 7 15 13.5 10.7 11 8 i3 8 4 T75.4 T2.2
® 7 9 21.7 10.5 -9 .7 15 158.8 158.8 12 8 14 8 4 280 259 @
7 11 70¢5  71.6 -8 7 15 61.7 59.8 13 8 15 8 4. 396 3960
7 11 15.3 ° 9.8 -7 7 15 133 17.4 14 8 16 8 4 27.0 15.8
@ 7 11 120.3 11663 -6 715 . 131 3.6 1s 8 17 8 4 12.5 407 @ |
7 11 1506 113 =5 7 15 1735 170.7 16 8 18 B 4 '95.4 93.4 |
7 7 15 143.6 14a3.7 17 8 19 8 4 662 6646
@ 7 7715  13.0 9.0 18 8 20 8 4 T7.7 B2e4 ©
7 7 15 31.7 33.8 19 8 21 8 4 31.5 22.3
7 7 15 412, 39.4 20 8 22 8 4 24e6 1346
@ 7 ‘7 15 710 6608 21 8 23 8 4 ‘4208 4662 @
v “7 15 12.9 ' 10.5 22 8 24 8 4
© 7 7 15 225 . 9.5 23 .8 25 8 & -
7 7. 15 83,7 820 24 8 26 8 &
-t a4 . 43 25 8 ; ‘8. 4




L

Yo : by ed S R W e S R SR SRR & :
-18 7 11 7 5 7 26 &8 0 =31 8 6 14.7 19.0 T .
&) -17 7 11 92.1 6 7 1.7 MM M w -30 8 6 14.3 402
-16 7 11 92.9 77 7209 -29 8 6 1a.3 6.8 ‘
-15 7 11 116.5 8 7 15 S&.4  52.4 29 8 o0 ~28 8 6 6663 6267
® -14 7 11 129.5 9 7 15 103.4 105.5 30 8 o0 -27 8 6 25.2  23.0 €
-13 7 11 142.8 10 7 15 275 @ 23.4 -30 8 2 -26 8 6 14,3 18.9 ‘
° -12 7 11 12648 11 7 15  49.2  42.9 aww M M =25 8 6 14605 145.2
3 -11 7 11 59.6 12 7 15 73e4 7366 - -24 8 6 68.5 (5.8 €
-10 7 11 34.4 13 7 15 147  31.2 -27 8 2 -23 8 6 55.9 52.9 ,
-9 7 11 8340 16 7 15 145.7 137.5 -26 8 2 =22 8 6  Fle7 7Ses
(&) -8 7 11 135 15 7 15 48¢3  40u1 -25 8 2 <21 8 6  26.2  18.9 @
-7 7 11 309 16 7 15 S58.0 63.4 -22 8 2 -20 8 6 158.8 155.6 -
-6 7 11 6946 -26 7 17 1401 10:9 =23 8 2 “19 8 6 30.2 344
@) -5 7 11 29.3 -25 7 17 571 55.4 -2z2 8 2 -18 8 6 104e% 103e7 . €
-4 7 11 1801 —24 7 17 233 21.5 —-21 & 2 =17 8 6 72,7 7067 N
-3 7 11 4205 -23 7 17 S6e2 6360 ~20 8 2 -16 8 6 16823 16065
(&) -2 7 11 30.3 -22 7 17 553 535 -19 8 2 ~15 8 56 65.3 6046 ()
17 11 629 -21 7 17  13.6 108 -18 8 2 -14 8 6 229.5 2221
0 7 11 110.5 -20 7 17 13.2  28.1 -17 8 2 <13 8 6  75.4  Tlel
() 1 7 11 125.6 =19 7 17 74.8  75.3 -16 8 2 =12 8 6 59.7 5&.7 e
2 7 11 2019 -18 7 17 74,9  79.6 -15 8 2 =11 8 6 464 4T7e9 .
3 7 11 46.5 -17 7 17  48.0 48.4 ~14 8 2 =10 8 6 23.2 8.3
(&) 4 7 11 13240 -16 7 17  13.6 5.8 -13 8 2. -9 8 6 1199 107.8 ©
‘s 7 11 - 57.9 -15 . 7 17 1i8e1 117.0 -12 8 2 -8 8 6 281.0 2562 ’
6 7 11 17.5 14 7 17  13.6 Se5 -11 8 2 ~7 8 6 62.0 608
© T 7 11 742 -13 7 17 74.1  73.4 -10 8 2 -6 8 6 194¢9 183.1 ©
8 7 11 1845 -12 7 17 149.3 153.6 -9 8 2 -5 8 6 54e7 5243
9 7 11  24.8 -11 7 17 104.0 102.2 -8 8 2 -4 8 6 70.7 7264
© 10 7 11 12.3 -10 7 17 13.9 7.5 -7 8 2 -3 8 6 127.9 132.8
11 7 11 6946 -9 7 17 97.6 9600 -6 8 2 -2 8 6 118 12.0
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