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INTRODUCTION 

The conversion of Bragg angle or two-theta (20) to interplanar spacing 
is a time-consuming step in the routine identification of minerals by X-ray 
diffraction methods. Furthermore, the derived "d-spacings" do not bear a 
linear relationship to the diffractometer record and introduce ·an additibnal 
error in_ the interpretation of diffraction spectra. The tables appearing in this 
publication alleviate these inconveniences in the X-ray identification of inor
ganic materials. This information is useful to persons working in the mineral 
industries and sciences. 

Selection of minerals included in the tables was made primarily on the 
basis of species included in Stuart A. Northrop's Minerals of New Mexico 
(University of New Mexico Press, 1959). The names ankerite, endlichite, 
jenkinsite, martite, piedmontite, and rossite, however, do not appear in the 
tables due to inadequate X-ray data, or because they are synonymous with 
other mineral names. Several species, likely to occur in New Mexico or which 
are sufficiently important, have been included in the tables even though not 
reported in Northrop's compilation. Thus, these tables should not be used as 
an authority on the occurrence of minerals in New Mexico. 

G. Y. Chao (Geological Paper 69-2, Carleton Univ., Ottawa, 1969) 
prepared a similar set of tables; however, the tables published herein are more 
applicable to mineral studies of materials from the southwestern United 
States. Tables for iron radiation are also included to facilitate· studies of 
mixtures containing iron-bearing minerals. 

An IBM 360 model 44 computer was used to generate the values pre
sented in this publication. Interplanar spacings published by the Joint Com
mittee on Powder Diffraction Standards were converted to two-theta angles 

using the mean wavelengths for copper K-alpha and iron K-alpha radiation 
given by J. H. Fang and F. Donald Bloss in their "X-ray Diffraction Tables" 
published by Southern Illinois University Press in 1966: 

Cu Ka = 1.54178 A 

Fe Ka = 1.93728 A, 

to solve the Bragg equation, 

nA. = 2d sin e . 

The tables are divided into three parts: 1) determinative tables of cop
per radiation (green sheets), 2) an alphabetical listing (white sheets), and 
3) determinative tables of iron radiation (pink sheets). The alphabetical 
listing is placed between the two determinative tables to minimize inadver
tent misuse of iron tables for. copper and vice versa. 

In the alphabetical listing, the three most intense lines are given along 
with the file number of the Joint Committee on Powder Diffraction Stan
dards. In the determinative tables, the six most intense lines are given, and the 
first three are permuted and listed in order of increasing two-theta; thus, 
each mineral appears three times. The determinative tables for iron are com
puted from the data for copper radiation; and a string of stars indicates either 
that an equivalent diffraction line for iron radiation is greater than 180 
degrees two-theta, or, that data is nonexistent. 

The Joint Committee on Powder Diffraction Standards granted permis
sion to publish this data. 



TWO-THETA {COPPER) RELATIVE INTENSITY MINERAL NAME FILE NO. 

2.90 6.10 9.12 12.21 24.45 18.29 50 100 20 20 20 15 CHLORITE-MONT. 7-0027 
2.98 6. 01 18.07 61.58 12.0<':1 27.02 50 100 50 40 25 25 CHLORITE Al-MONT. 7-0051 
4.20 10.04 24.98 30.48 2<':1.06 29.26 100 80 80 80 60 60 OKENITE 9-0469 
4.70 60.25 34.36 9. 72 19.51 24.66 100 10 60 50 50 50 SAPONITE 6-0002 
5.20 26.45 60.29 10.41 19.38 15.57 100 80 10 50 50 40 SAPONITE SYN 12-0168 

5.32 60.95 1<':1.68 34.77 72.10 24.05 100 90 80 50 50 40 SAPONITE 11-0056 
5.67 60.38 19.47 34.09 100 50 40 30 SAPONITE, FE RICH 12-0160 
5.74 19.44 60.90 33.92 35.02 36.96 100 100 100 80 80 40 NONTRONITE 2-0008 5.78 19.73 2<':1.09 34.36 35.19 54.63 100 100 100 100 100 100 MONTMORILLONITE 3-0009 
5.84 19.92 29.56 34.46 36.04 55.66 100 100 100 100 100 100 BEIDElliTE 3-0013 

5.89 19.60 17. a-5 2.94 35.34 61.44 90 100 75 60 50 50 CHLORITE-MONT. 12-0231 5.89 19.73 17.70 29.58 61.85 62.17 100 80 60 60 50 50 MONTMORILLONITE 13-0135 
5.92 11.84 33.14 32.06 54.92 24.30 100 50 50 40 40 30 SANTAFEITE 11-0169 6.01· 2.98. 18.07 61. 51} 12.09 27.02 100 50 50 40 25 25 CHLORITE AL-MONT. 7-0051 6.10 2.9C 9.12.' 12.21 24.45 18.29 100 50 20 20 20 15 CHLORITE-MONT. 7-0027 

6.22 31.50 18.80 25.16 12.48 36.53 100 90 60 60 40 30 PENNI NilE 10-0412 6.22 60.51 24.25 19.42 17.88 11.4 7 100 90 80 50 40 40 SAPONITE 13-0086 
b.22 60.60 19.42 34.29 34.91 35. 55,'j( 100 70 60 50 50 45 VERMICULITE 16-0613 6.27 12.52 25.18 18.78 35.11 36o68 80 100 50 30 30 30 CHLORITE IRIPIDOLITE) 7-0076 6.27 12.56 25.30 18.92 35.77 59.27 50 100 90 50 50 50 CHLORITE ( APHROS IDERITE) 12-0243 

6.31 12.47 25.23 18.88 59.44 31.61 90 100 100 70 60 50 CHAMOSITE IMGl 5-0146 
6.31 12.50 25.15 34.45 36.56 35.08 80 100 80 80 80 70 CHLORITE IOIABANTITE) 7-0171 6.31 20.13 35.77 62.31 28.89 55.71 100 100 80 80 60. 60 MONTMORillONITE SYN 3--0016 6.31 25.82 60.47 19.42 25.37 34.22 100 60 60 40 40 40 VERMICULITE 10-0.439 6.36 19.98 25.14 60.90 62.72 12.46 100 80 50 50 50 20 NONTRONITE 2-0027 

6.50 19.86 26.69 27.62 30.62 34.63 100 18 10 10 8 5 MONTMORILLONITE 13-0259 6.64 19.66 25.50 50.96 100. 60 50 40 NONTRONITE 13-0508 6.64 19.80 20.20 20.54 22.38 22.78 60 100 30 25 20 20 ALUNOGEN 16-0360 6.80 7.43 22.00 29.48 35.05 38.47 60 100 50 40 40 30 STILPNOMELANE 17-0505 7.19 33.56 36.07 19.73 20.66 32~61 100 60 60 35 35 35 SEPIOLITE 14-0001 

7.24 11.41 14.75 21.34 20.48 29.66 100 80 30 30 16 16 ULEXITE 12-0419 7.31 35.05 20.63 27.92 23.13 26.48 100 55 40 35 30 30 SEP IDLITE 13-0595 7.43 6.80 22.00 29.48 35.05 38.47 100 60 50 40 40 30 ST ILPNOMELANE 17-0505 7.43 ·19. 95 35.05 62.31 3C.09 54.28 100 90 80 80 60 60 MOI\TMORillONITE 2-0037 7.96 28.15 16.40 19.90 45.56 48.55 100 37 3 3 2 1 MON·,· MOR ILL ON I TE !AU SYN 11-0303 

8.04 27.02 41.02 66.82 79.94 100 80 60 40 20 ALLOPHANE 2-0039 8.10 32.04 40.22 29.46 16.02 48.92 85 100 25 14 10 8 PlUMBOJAROS ITE 15-0648 8.42 25.96 29.16 32.90 12.88 21.40 100 40 40 40 30 30 COP I AP ITE 11-0395 8 .. 5o 19.73 35.05 24.05 61.85 17.15 80 100 80 60 60 40 MUSCOVITE !AMMONIUM) SYN 13-0573 8.58 17.86 24.78 25.50 26.74 19.80 100 80 70 70 70 60 AUTUNITE 8-0314 

a. 58 17.94 24.84 25.35 13.38 19.80 100 90 90 80 40 40 TORBERNITE SYN 8-0360 8.66 12.70 26.82 18.20 33.14 21.86 100 50 50 40 40 30 BISBEEITE 14-0685 8.66 17.64 27.86 44.36 13.36 26.40 100 90 50 40 30 30 TYUYAMUNITE 6-0017 8.66 22.90 16.84 16.18 29.36 26.34 100 90 80 50 40 35 CYANOTRICHITE 11-0131 8.66 24.84 17.50 26.58 13.00 5{).96 100 90 80 50 40 30 NOVACEK HE 8-0286 
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MUSCOVITE ISYN 1Ml 
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LEP IOOU TE l 1M J 
LEPIDOLITE DMl 
LEPIDOLITE (2M21 

MUSCOVITE ( BA) 
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1D-0492 
2-0045 

9-0439 
7-0025 

15-0289 
14-0188 
10-0496 

7-0032 
9-0343 

1D-0485 
1D-0484 
14-0011 

1D-0490 
7-0042 
2-0056 

16-0344 
16-0352 

6-0263 
10-0495 
10-0483 
11-0643 
13-0191 

13-0227 
2-0060 
7-0027 
7-0304 

12-0165 

13-0156 
15-0618 
13-0558 
12-0203 
2-0613 

10-0433 
3-0029 

16-0164 
13-0196 

9-0469 

16-0404 
7-0288 

17-0203 
9-0472 
9-0473 

FILE NO. 

12-0303 
8-0287 

13-0294 
14-0633 

8-0397 

13-0293 
12-0423 
13-0294 
12-0303 

8-0447 

14-0230 
7-0336 

13-0191 
2-0075 

15-0516 

13-0437 
7-0382 
9-0330 

17-0725 
16-0401 

15-0289 
11-0322 

9-0455 
13-0376 

9-0480 

11-0253 
8-0290 

14-0698 
9-0430 

15-0371 

21-0936 
8-0442 
8-0301 
7-0170 
1-0229 

12-0419 
6-0046 

11-0169 
15-0290 
13-0375 

13-0241 
9-0444 
7-0417 

13-0407 
14-0067 



12.16 
12.16 
12.18 
12.21 
12.26 

12.31 
12.31 
12.33 
12.34 
12.34 

12.34 
12.36 
12.36 
12.37 
12.38 

12.38 
12.43 
12.43 
12.45 
12.47 

12.48 
12.48 
12.50 
12.52 
12.54 

12.56 
12.56 
12.56 
12.65 
12.70 

12.70 
12.80 
12.81 
12.83 
12.83 

13.02 
13.04 
13.10 
13.14 
13.23 

13.31 
13.31 
13.40 
13.46 
13.48 

13.61 
13.62 
13.73 
13.84 
13.86. 

13.90 
14.06 
14.06 
14.08 
14.14 

14.15 
14.22 
14.32 
14.34 
14.38 

14.40 
14.42 
14.52 
14.72 
14.75 

14.78 
14.92 
14.99 
15.02 
15.02 

15.08 
15.12 
15.12 
15.30 
15 •. 44 

15.70 
15.80 
15.80 
15.83 
15.88 

15.90 
15.92 
15.94 
16 .. 00 
16.04 

16.14 
16.40 
16.40 
16.42 
16 .. 45 

TWQ-THETA CCOPPERl 

34.50 
35.77 
18.46 
35.88 
24.78 

15.44 
18.48 
24.87 
10.74 
24.94 

62.36 
25.01 
27.68 
24.88 
24.87 

27.88 
25.08 
37.82 
24.78 
25.23 

25.C8 
36.04 

6.31 
6 .. 27 

25.23 

25.23 
25.30 
25.30 
30.19 
8.66 

25.42 
34.20 
25.50 
25.52 
37.47 

30.09 
34.32 

8.82 
8.95 

27.79 

54 .. 73 
27.10 
28.76 
29.98 
28.58 

42.73 
24.73 
10.42 
24.59 
28.40 

31.16 
24.73 
62.41 
14.15 
60.25 

24 .. 88 
35.63 
23 .. 14 
38.78 
38.71 

21.57 
35.48 
25 .. 01 
35.30 

6.31 

37.85 
25.05 
25.15 
25.18 
36.53 

35.63 
6.27 

35.63 
28.89 
26.82 

21.76 
38.96 
19.14 
19.11 
28.52 

33.05 
24.16 
10.64 
10.52 
29.88 

27.70 
23.79 
27.08 
28.06 
25.20 

21.88 
41 .. 62 
31.02 
42 .. 06 
29.16 

20.46 
6.18 

38.45. 
22.06 
19.34 

56.83 
19.21 
32.28 
21.58 
21.55 

27.53 
42.02 
60.42 
50.6& 
18.88 

60.34 
60.38 
34.45 
18.78 
34.09 

6.27 
18.92 
59.44 
49.83 
18.20 

40.22 
58.34 
45.30 
45.34 
18.10 

27.88 
30.92 
26 .. 42 
28.96 
20.32 

26.69 
64.14 
27.00 
ll.31 
20.88 

18.14 
59.48 
6.17 

51.08 
40.22 

29.88 
31.05 
19.82 
27.88 
35.92 

20.34 
33.43 
36.80 
35.88 
23.42 

28.42 
59.10 
34.08 
45.78 
59.44 

34.02 
46.88 
36.56 
35.11 
61.08 

18.84 
35.77 
42.23 
54.63 
33.14 

34.88 
34.60 
59.60 
59.65 
42.23 

18.07 
32.90 
27.68 
25.42 
55.34 

33.18 
23.47 
16.52 
20.51 
27.42 

TWO-THETA (COPPER) 

22.12 
29.88 
23.92 
24.14 
27.92 

30.84 
24.52 
31.82 
19.40 
27.08 

10.74 
28.48 
32.16 
24.16 
39.48 

29.07 
26.82 
33.02 
29.76 

7.24 

29.46 
30.16 
29.98 
31.27 
35.16 

37.94 
18.42 
29.44 
30.83 
12.31 

28.50 
25.98 
25.99 
30.51 
32.08 

25.14 
19.98 
9.35 

19.60 
30.70 

27.76 
7.96 

17.72 
27.97 
27.31 

35.44 
35.34 
34.09 
34.39 
23.54 

29.9.5 
43.51 
25.75 
26.50 
36.34 

12.34 
33.66 
40.08 
30.70 
49.76 

28.46 
19.80 
58.34 
31.94 
11.41 

29.84 
50.36 
18.41 
20.27 
17.40 

46.52 
34.06 
39.48 
42.02 
31.16 

23.08 
30.56 
30.52 
19.91 
22.45 

26.10 
28.22 
17.63 
32.32 
32.78 

27.34 
28.15 
31.70 
30.40 
25.92 

16.40 
20.04 
31.05 
31.27 
24.16 

20.18 
37.96 
28.42 
32.78 
46.78 

22.06 
31.94 
40.22 
25.88 
32.64 

40.37 
33.28 
60.44 
25.72 
21.34 

19.62 
28.86 
36.37 
13.42 
30.48 

26.02 
30.58 
24.78 

9.63 
20.46 

35.16 
53.39 
35.83 
10.79 
25.30 

29.36 
34.74 
20.;53 
41.62 
25.50 

28.68 
19.90 
32.52 
32.80 
30.64 

33.28 
30.72 
42.02 
42.50 
22.06 

36.56 
35.05 
30.04 
36.04 
52.88 

27.88 
36.34 
37.28 
27.16 
58.34 

27.91 
36.34. 
34.06 
49.48 
20.48 

21.18 
59.60 
37.63. 
28.24 
27.60 

29.36 
24.10 
26.92 
13.75 
29.88 

45.06 
33.27 
52.47 
11.64 
38.15 

9.15 
29.26 
22.97 
22.68 
27.42 

18.58 
45.56 
39.84 
49.00 
31.48 

33.04 
60.38 
21.28 
19.25 
14.36 

13.66 
35.05 
34.98 
29.18 
33.96 

58.16 
59.57 
3~.30 
19.95 
35.77 

30.51 
51.36 
45.32 
38.10 
31.61 

34.83 
19.30 
35.08 
36.68 
19.55 

42.02 
59.27 
33.43 
34.09 
21.86 

57.54 
25.80 
6.50 
6.50 

60.08 

23.16 
27.42 
29.16 
17.16 
32.93 

38.81 
29.38 
37.44 
33.05 
41.78 

27.86 
41.02 
51.02· 
51.61 
24.30 

35.28 
59.23 
41.98 
29.76 
92.08 

29.18 
38.60 
47.84 
18.47 
60.02 

35.25 
49.20 
38.44 
42.40 
29.66 

23.39 
34.88 
21.20 
30.40 
25.80 

25.50 
53.54 
46 .• 52 
26.94 
13.66 

22.20 
35.85 
18.29 
19.04 
40.49 

13.02 
17.90 
30.55 
25.30 
17.62 

23.20 
48.55 
50.08 
36.07 
38.03 

RELATIVE INTENSITY 

100 200 80 70 
90 100 80 50 

100 80 70 70 
60 100 60 35 
20 100 25 15 

100 80 80 70 
100 100 100 60 
100 100 100 90 
100 100 100 100 

80 100 100 70 

100 90 80 70 
100 100 60 40 
100 50 35 35 
90 100 90 80 

100 100 90 70 

100 100 80 80 
100 100 100 70 
100 90 80 55 
100 80 70 70 
100 100 90 70 

100 100 80 65 
100 80 70 50 
100 80 80 80 
100 80 50 30 
100 100 80 70 

100 80 50 40 
100 ·90 50 50 
100 100 90 70 
100 100 80 70 

50 100 50 40 

100 60 50 50 
100 80 80 80 
100 100 80 80 
100 100 80 80 
100 100 90 70 

100 67 67 53 
100 80 70 40 

90 100 100 80 
20 100 55 20 

100 75 75 63 

100 14 12 8 
25 100 20 18 
86 100 75 73 

100 30 26 25 
100 70 50 30 

60 55 
50 40 
30 20 
25 20 
15 13 

70 60 
60 40 
80 80 

100 100 
50 40 

60 60 
20 20 
35 25 
80 70 
60 50 

80 80 
70 60 
40 40 
60 50 
60 50 

55 40 
45 40 
80 70 
30 30 
70 60 

40 40 
50 50 
60 40 
70 60 
40 30 

40 40 
70 60 
80 70 
80 70 
40 30 

40 40 
40 30 
70 60 

6 4 
63 50 

8 8 
14 12 
55 54 
20 18 
30 30 

RELATIVE INTENSITY 

67 100 
40 100 

·3o 100 
40 100 
20 100 

90 100 
17 100 
70 100 
90 100 

100 90 

100 100 
80 100 

100 65 
70 100 

100 45 

15 100 
80 100 

100 70 
95 100 
30 100 

60 100 
90 100 
70 100 
64 100 
90 100 

100 50 
90 100 

100 95 
100 90 

80 100 

50 100 
80 100 
80 100 
60 100 

100 60 

70 100 
100 100 
100 100 
100 90 

80 100 

100 75 
3 100 

100 100 
100 90 

80 100 

67 
60 
50 
75 
25 

90 
33 
80 
90 
80 

100 
80 
30 
80 
25 

95 
90 
70 
50 
80 

100 
80 
90 
64 
90 

45 
100 

45 
50 
80 

50 
80 
70 
80 
35 

90 
100 
100 

90 
100 

60 
37 

100 
80 
85 

58 
40 
30 
40 
20 

45 
17 
70 
80 
70 

100 
70 
25 
70 
16 

75 
70 
70 
45 
30 

60 
70 
70 
48 
90 

35 
90 
40 
40 
70 

50 
60 
50 
40 
15 

50 
90 

100 
90 
80 

60 
3 

100 
80 
70 

50 42 
40 20 
30 30 
40 20 
15 15 

45 30 
13 10 
70 70 
80 70 
40 40 

100 100 
70 70 
16 16 
70 60 
12 12 

65 25 
6·o 50 
60 60 
12 10 
16 16 

60 60 
60 40 
70 60 
48 48 
85 75 

30 20 
70 70 
35 30 
40• 30 
70 60 

50 35 
50 50 
50 4.0 
40 40 
15 15 

30 30 
80 60 

100 100 
70 60 
80 60 

45 40 
2 1 

100 80 
60 50 
10 65 

MINERAl NAME 

OIOPTASE 
ANTIGORITE 
SCHROECKINGERITE SYN 
SERPENUNE SYN 
CUNOCLASITE 

EUDIAL YTE 
PENNINITE 
KAOLINITE (DISORDERED! 
HARMOTOME 
SERPENTINE CAll SYN 

KAOliNITE 
CHAMOSITE 
EUCLASE 
DICKITE 
DICKITE 

PHILLIPSITE 
CHAMOSITE FE(IIl 
SERPENTINE (All 
SPANGOLITE 
CHAMOSITE CMGJ 

SERPENTINE 
SERPENTINE CAL) 
CHLORITE (DIABANTITEJ 
CHLORITE (RIP1DOLITEJ 
CHAMOSITE FE(IIIl 

CHLORITE tTHURINGITE) 
CHLORITE CAPHROSIOERITEJ 
CHAMOSITE 
NATROLITE (K) SYN 
BISBEEITE 

CHALCOPHANITE 
GERHARDT IT E 
THURINGITE 
CHLORITE ITHURINGITE) 
CRYPTOMELANE 

VIVIANITE SVN 
AURICHALCITE 
FERRIMOlYBOITE SYN 
FERRI MOL VBDITE 
ERYTHRITE 

ERVTHRITE 
SULPHUR 
HEMIMORPHITE 
ANNABERGITE 
CARNOTITE 

MINERAl NAME 

BROCHANT ITE 
ACMITE (AEGIRINE) 
HAUYNITE 
NOSEAN SYN 
AlBITE 

ACMITE SYN 
SOOAliTE 
AXINITE ITINZENITE) 
SODOYITE 
LEPIDOCROCITE 

HARMOTOME 
GlAUBERITE 
WEDDElliTE 
TURQUOIS 
MOLYBDENITE 12Hl SYN 

LAlUliTE 
SODDY I TE 
MOLYBDENITE I3R) 
BASSANITE 
UlEXITE 

SCAI'IIT ITE 
STI BICONITE 
OliVENITE 
NAT ROUTE 
OUMORTIERITE 

lEONITE SYN 
li BETHENITE 
BEAVER liE 
HYDROMAGNESITE 
EUDIALVTE 

COLEMANITE 
ANALCIME (ZEOLITE) 
ANALCIME (ZEOLITE) 
NEPHELINE III SYN 
ANDALUSITE X SYN 

VOL TAITE 
SCORODITE 
CHABAZITE 
ANDALUSITE 
MELANOTEKITE 

MIRABillTE 
MONTMORILlONITE (All SYN 
ATACAMITE 
REALGAR 
lEUCITE 

FILE NO. 

1-0112 
1Q-0402 

8-0397 
11-0386 
12-0297 

8-0355 
10-0183 
6-0221 
9-0480 

11-0096 

14-0164 
1G-0404 
14-0065 
10-0430 
10-0446 

12-0455 
7-0339 

12-0583 
5-0142 
5-0146 

11-0388 
13-0004 

7-0111 
7-0076 
7-0329 

13-0029 
12-0243 
7-0315 
3-0062 

14-0685 

15-0807 
14-0687 

3-0067 
3-0067 

12-0706 

3-0070 
17-0743 
15-0289 
13-0191 
10-0480 

11-0626 
13-0141 

5-0555 
11-0625 

8-0311 

FILE NO. 

3-0282 
3-0621 
2-0331 

15-0470 
9-0466 

15-0787 
3-0338 
6-0444 
8-0195 
8-0098 

9-0480 
2-0556 

17-0541 
6-0214 
6-0097 

14-0137 
12-0180 
17-0744 
14-0453 
12-0419 

12-0777 
10-0388 

4-0657 
3-0705 
7-0071 

17-0134 
8-0107 

17-0476 
B-0179 
8-0355 

6-0331 
7-0340 
7-0363 

12-0247 
13-0231 

17-0539 
5-0216 

15-0618 
13-0122 
15-0633 

11-0647 
11-0303 

2-0146 
9-0441 

15-0047 



16.52 
16.54 
16.72 
16 .. 84 
17.04 

17.22 
11.22 
17.30 
17.39 
17.40 

17.,44 
17.48 
17.48 
17.50 
17.50 

17.54 
11.54 
17.58 
17.63 
17.64 

17.67 
17.70 
17.72 
17.72 
11.77 

17. 7i 
17.82 
17 .. 85 
11.86 
17.90 

17.94 
17.94 
18.07 
18.08 
18.08 

18.12 
18.16 
18.24 
18 .. 25 
18.33 

18.38 
18.38 
18.38 
18.41 
18.41 

18.42 
18.42 
18.43 
18.·46 
18.48 

18.56 
18.58 
18.60 
18.64 
18.64 

18.64 
18.70 
18.70 
18.74 
18.80 

18.80 
18.88 
18 •. 94 
18.96 
19.00 

19.02 
19.02 
19.04 
19.04 
19.06 

19.10 
19.13 
19.14 
19.17 
19.25 

19.28 
19.36 
19.38 
19.38 
19.40 

19.42 
19.42 
19.44 
19.44 
19.47 

19.54 
19.58 
19.58 
19.60 
19.60 

TWo-THETA (COPPER) 

21.08 
21.08 
33.66 

8.66 
11.34 

25.25 
25.33 
27.58 
34.09 
35.16 

12.14 
9.93 

27.50 
8.66 

29.16 

28.12 
31.31 
24.16 
·9. 35 
8.66 

52.66 
5.89 
8.82 

16.40 
8.87 

26.69 
28.30 
19.60 

8.58 
20.02 

8.58 
25.58 
6.01 

23.52 
29.14 

25.72 
31.02 
34.88 
34.91 
29.82 

25.34 
26.34 
33.14 
20.46 
29.98 

21.23 
33.40 
56.40 
22.90 
31.82 

35.68 
40.56 
30.80 
28.89 
15.02 

25.88 
36.64 
31.14 
24.84 
28.58 

26.04 
24.10 
34.60 
15.94 
27.86 

24.05 
19.73 
26.34 
31.70 
26.76 

8.84 
24.78 

5.89 
24.78 
26.92 

24.84 
32.52 

2.98 
27.60 
46.02 

10.29 
24.98 
24.70 
31.50 
30.26 

20.54 
35.16 
22.20 
20.66 
14.99 

16.74 
14.78 
39.12 
16.18 
38.78 

24.30 
24.22 
55.66 
54.98 
30.48 

24.30 
32.78 
33.40 
26.58 
40.22 

27.50 
14.78 
14.72 
20 .. 53 
44.36 

33.44 
29.58 
58.76 
32.52 
45.37 

24.59 
29.26 

2.94 
25.50 
25.42 

25.35 
60.02 
61.58 
34.06 
50.06 

40.98 
43.90 
33.40 
22.45 
23.54 

21.54 
29.06 
18.38 
37.96 
36.37 

TWO-THETA (COPPER) 

34.06 
34.06 
35.74 
12.18 
12.31 

30.11 
25.56 
38.05 
28.80 
28.80 

30.27 
25.88 
30.38 
23.96 

6.22 

25.08 
27.43 
21.76 
25.08 
30.30 

25.65 
32.16 
9.47 

30.59 
21.00 

25.58 
28.32 
12.81 
12.83 
27.97 

49.20 
9.14 

28.99 
36.07 
14.08 

6.22 
29.38 

5. 74 
20.88 

5.67 

8.82 
27.42 
34.74 

5.89 
8.75 

15.12 
30.70 
43.44 
10.42 
24.73 

30.34 
20.68 
50.90 
29.07 
47.11 

36.1e 
26.58 
23.70 
22.26 
31.50 

33.49 
24.24 
9.70 

33.82 
21.84 

33.92 
28.74 
2e.65 
27.29 
30.58 

33.92 
30.56 
25.50 
25.52 
24.66 

2e.86 
23.46 
9.60 

60.51 
26.50 

60.60 
9.68 

60.90 
27.94 
60.38 

26.58 
33.02 
24.44 
17.85 
34.67 

30.58 
15.26 
63.11 
31.02 

6.18 

23.66 
21.72 
58.69 
57.92 
58.08 

23.79 
14.64 
24.44 
27.00 
25.16 

49.71 
32.46 
29.46 
49.97 
24.25 

50.66 
33.80 
36.28 
14.06 
23.58 

50.66 
37.70 
45.30 
45.34 
20.42 

55.30 
35.88 
20.18 
9.51 

32.78 

34.29 
37.47 
33.92 
23.02 
34.09 

34.46 
34.06 
28.86 

2.94 
26.77 

31.14 
32.16 
42.82 
29.36 
44.60 

38.54 
35.71 
20.88 
60.51 
27.60 

25.36 
45.30 
33.66 
13.00 
45.78 

31.02 
35.63 
35.44 
22.97 
13.36 

35.34 
61.85 
33.02 
39.84 
34.99 

28.99 
27.68 
35.34 
26.74 
50.96 

13.38 
48.92 
12.09 
16.10 
40.78 

20.94 
44.82 
14.72 
15.55 
24.05 

23.46 
44.14 
31.36 
36.84 
37.63 

24.10 
23.96 
57.49 
6.17 

31.05 

24.32 
23.70 
62.13 
47.14 
34.36 

24.40 
29.54 
36.34 
16.16 
12.48 

31.48 
34.04 
26.10 
31.50 
27.53 

32.16 
29.06 
48.69 
19.64 
25.00 

32.06 
42.94 
59.60 
59.65 
31.50 

39.84 
16.00 
21.31 
28.52 
36.04 

34.91 
49.83 
35.02 
39.30 

60.90 
30.16 
33.40 
35.34 
37.54 

33.80 
33.66 
27.42 
26.34 
28.56 

39.40 
39.40 
39.12 
35.71 
25.80 

27.68 
47.56 
34.60 
50.96 
15.90 

36.80 
32.22 
30.28 
30.55 
26.40 

35.77 
62.17 
33.92 
50.08 
19.77 

34.80 
36.18 
61o44 
19.80 
56.7e 

19.80 
37.44 
27.02 
32.52 
32.52 

21.92 
47.84 
16.40 
30.09 
35.97 

14.56 
54.92 
36.64 
44.64 
21.20 

53.54 
53.54 
30.35 
21.28 
35.05 

36.10 
22.48 
68.32 
34.20 
54.14 

53.39 
30.eo 
53.54 
32.52 
36.53 

35.68 
34.65 
27.86 
31.13 
20.46 

41.38 
48.92 
60.64 
27.95 
46.02 

49.20 
46.73 
6.50 
6.50 

34.77 

40.78 
34.60 
36.84 
34.22 
29.76 

35.55 
67.92 
36.96 
44.14 

24.30 
34.8e 
26.82 
61.44 
61.35 

RELATIVE INTENSITY 

80 
25 

100 
80 

100 

70 
55 
80 
~g 

70 
100 

80 
80 

100 

90 
75 
80 

100 
90 

70 
60 
90 

100 
53 

75 
100 

75 
80 
70 

90 
45 
50 

100 
70 

100 
40 

100 
47 
65 

100 
40 

100 
100 

90 

100 
100 
100 
100 

45 

100 
100 
100 
100 
100 

100 
10 

100 
100 

80 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
80 

100 
100 
100 

100 
100 
106 
64 

100 

100 
100 

85 
100 
100 

90 
100 

53 
40 

100 

50 
25 

100 
90 
40 

60 
70 
80 
20 
90 

25 
70 
eo 
90 
70 

90 
e5 

100 
100 
50 

70 
80 
90 

100 
100 

15 
60 
90 
70 
80 

90 
80 
50 
20 
70 

60 
70 
75 
53 
95 

35 
40 
47 
20 
10 

35 
20 
90 
50 
40 

40 
50 
80 
20 
90 

15 
50 
80 
50 
60 

80 
55 
70 

100 
40 

70 
60 
50 

100 
47 

75 
60 
60 
70 
70 

80 
35 
40 
16 
70 

60 
40 
75 
40 
60 

30 
20 
47 
20 
70 

35 
20 
90 
40 
40 

.30 
35 
60 
18 
85 

12 
35 
80 
40 
60 

50 
55 
60 

100 
30 

70 
50 
40 

1.00 
27 

75 
40 
50 
70 
10 

40 
30 
25 
13 
60 

30 
40 
25 
20 
55 

30 
11 
47 
16 
70 

RELATIVE INTENSITY 

100 100 90 
100 100 50 

65 100 55 
80 100 70 

100 100 100 

60 100 90 
100 100 55 

90 100 56 
53 100 31 
28 100 30 

50 100 60 
95 100 100 
40 100 35 

100 85 60 
60 100 90 

85 100 75 
80 100 80 
70 100 90 

100 100 60 
70 100 90 

100 100 70 
73 100 51 
90 100 1.00 

100 80 40 
50 100 70 

95 100 95 
100 100 100 

80 100 100 
80 100 100 
67 100 40 

80 100 80 
65 100 75 
50 100 60 
64 100 64 

100 90 90 

60 100 70 
50 100 40 

100 100 100 
100 35 35 

40 100 50 

80 100 80 
80 100 40 
85 100 80 

100 90 75 
80 100 100 

90 
40 
55 
70 
60 

55 
45 
36 
30 
22 

50 
35 
35 
60 
60 

65 
35 
70 
30 
70 

70 
48 
65 
30 
50 

70 
50 
eo 
80 
27 

70 
65 
20 
48 
eo 

50 
40 
80 
30 
30 

80 
40 
80 
60 
60 

70 
28 
40 
30 
60 

55 
40 
18 
28 
16 

50 
35 
30 
55 
40 

45 
30 
50 
20 
70 

40 
47 
40 
30 
50 

45 
40 
80 
80 
20 

60 
45 
15 
40 
80 

50 
40 
80 
30 

60 
30 
15 
50 
60 

30 
20 
80 
35 
35 

30 
.35 
60 
15 
75 

12 
20 
80 
30 
50 

50 
45 
50 

100 
30 

70 
50 
40 
80 
19 

75 
40 
50 
60 
70 

40 
25 
25 
11 
50 

30 
40 
25 
20 
55 

20 
17 
47 
12 
60 

70 
20 
13 
20 
40 

45 
35 
16 
23 
14 

50 
35 
30 
50 
30 

30 
30 
50 
20 
60 

40 
31 
40 
30 
45 

35 
40 
70 
70 
15 

60 
40 
15 
32 
70 

45 
40 
40 
30 

50 
30 
70 
50 
60 

MINERAL NAME 

GOSLARITE 
EPSOMITE 
MUROOCHITE 
CYANOTRICHITE 
NITROCALCITE 

AZURITE 
AZURITE 
DESCLOIZITE 
SPINEL fMNJ 
DUMORTIERITE 

SCHOEPITE 
ZARATITE 
MOTTRAMITE 
NOVACEKITE 
NATROJAROSITE 

DUFRENITE 
MALACHITE SYN 
ROSAS HE 
CHABAZITE 
TYUYAMUNITE 

CLI NO HUM ITE 
MONTMORILLONITE 
SERPIERITE 
ATACAMITE 
MUSCOVITE (NAT. 3Tl 

LEPIDOLITE tlM) 
BUTLERITE 
CHLORITE-MONT. 
AUTUNITE 
SHATTUCK ITE 

JORBERNITE SYN 
PSEUDOBROOKITE SYN 
CHLORITE AL-MONT. 
MELANTERITE 
CARPHOSI DERITE 

BASSET HE 
BASTNAESITE 
ANTLE RITE 
BORAX 
HUEBNERITE SYN 

PICKERINGITE 
KIESERITE SYN 
ORPIMENT 
GIBBSITE SYN 
OLIVENITE 

MINERAL NAME 

LIBETHENITE 
LIBETHENITE SYN 
PICROCHROMITE SYN 
SCHROECKINGERITE SVN 
PENNINITE 

WOLFRAMITE SYN 
HALOTRlCHIT E 
BRUCITE SYN 
SCHEEL HE 
POWELLITE 

WOLFRAMITE 
BRANNERITE SYN 
FERBERITE SYN 
CHALCANTHITE 
PENNINITE 

THORITE SVN 
CANCRINITE SYN 
STILBITE 
THORITE 
NEPHELINE HYDRATE II SYN 

COFFINITE 
THENAROITE 
TALC 
BREWSTER ITE 
CARNAlliTE 

COFFINITE SYN 
AMBLVGONITE 
THURINGITE 
CHLORITE tTHURINGITE) 
CANCRINITE 

CAlEDONITE 
THAUMASITE 
PVROPHYlliTE 
TALC 
SODOVITE 

VERMICULITE 
PYROPHYLliTE 
NONTRONITE 
RUTHERFORDINE SVN 
SAPONITE FE RICH 

ROSCOEliTE 
BLOEDITE 
CELADONITE 
CHLORITE-MONT. 
GLAUCONITE 

FILE NO •. 

9-0395 
8-0467 
7-0028 

11-0131 
1-0229 

11-01.36 
11-0682 
12-0537 

4-0732 
7-0071 

13-0407 
16-0164 
12-0538 
8-0286 

11-0302 

8-0155 
iQ-0399 
17-0216 
15-0618 
6-0017 

14-0692 
13-0135 
14-0188 
2-0146 
7-0042 

10-0485 
16-0819 
12-0231 

8-0314 
13-0507 

8-0360 
9-0182 
7-0051 
1-0255 
2-0597 

7-0288 
11-0340 
7-0407 
1-1097 

13-0434 

12-0299 
1-0638 
1-0213 

12-0460 
4-0657 

FILE NO.: 

8-0107 
1-0274 

1Q-035l 
8-0397 

10-0183 

12-0727 
11-0506 

7-0239 
7-0210 
7-0212 

11-0591 
12-0477 
12-0729 
11-0·646 
10-0412 

11-0419 
15-0134 
lQ-0433 
11-0112 
10-0459 

8-0304 
5-0631 

13-0558 
15-0582 
8-0075 

11-0420 
8-0102 
3-0067 
3-0067 
3-0503 

. 8-0153 
13'-0156 
12-0203 
3-08e1 
8-0195 

16-0613 
2-0613 
2-0008 
9-0163 

12-0160 

1Q-0496 
4-0549 

17-0521 
12-0231 
9-0439 



19.60 
19.62 
19.66 
19.68 
19.68 

19.13 
19.7 3 
19.73 
19.74 
19.77 

19.80 
19.80 
19.82 
19.82 
19.82 

19.86 
19.86 
19.91 
19.91 
19.91 

19.92 
19.95 
19.97 
19.9 8 
19.98 

20.00 
20.00 
20.02 
20.02 
20.04 

20.13 
20.13 
20.18 
20.20 
20.23 

20.23 
20.27 
20.42 
20.42 
20.46 

20.46 
20.46 
20.46 
20.50 
20.54 

20.61 
20.63 
20.65 
20.66 
20.68 

20.68 
20.80 
20.81 
20.84 
20.85 

20.88 
20.90 
20.90 
21.02 
21.08 

21.08 
21.08 
21.10 
21.10 
21.18 

21.23 
21.26 
21.26 
21.28 
21.41 

21.57 
21.64 
21.68 
21.70 
21.72 

21.76 
21.76 
21.76 
21.81 
21.8 2 

21.82 
21.84 
21.84 
21.86 
21.89 

21.91 
21.95 
21.95 
21.95 
21.98 

TWG-THETA !COPPER) 

16.00 
34.32 
6.64 
5.32 

2 5. 8 5 

5.78 
5.89 
8.50 

19.97 
8.77 

6.64 
26.82 
27.70 
35.05 

8.84 

6.50 
8.88 

26.5 3 
30.19 
30.51 

5.84 
7.43 

19.74 
6.36 

15.92 

30.09 
35.39 
26.92 
21.00 
29.09 

6.31 
11.96 
35.77 
19.80 
26.21 

35.60 
31.27 
35.60 
62.78 
18.41 

20.13 
26.21 
62.64 
21.76 
18.38 

21.68 
7.31 

27.42 
18.41 
18.58 

32.04 
11.71 
21.81 
29.76 
26.66 

19.44 
27.36 
29.10 
10.38 
10.95 

16.52 
16.54 
27.49 
33.31 
10.49 

21.08 
29.78 
36.84 
25.14 
35.48 

12.38 
27.78 
20.61 
10.80 
27.57 

9.70 
12.70 
20.50 
20.81 
22.90 

35.16 
27.88 
30.30 
38.78 
10.36 

20.65 
27.79 
27.88 
36.15 
28.48 

32.32 
35.16 
25.50 
60.95 
48.89 

29.09 
17.70 
35.05 
30.16 
26.53 

20.20 
14.42 
9.12 
8.86 

26.77 

26.69 
26.85 
34.91 
38.13 
15.83 

29.56 
35.05 
30.16 
25.14 
28.22 

58.41 
9.12 

17.90 
35.66 
37.15 

35.77 
20.46 
27.88 
6.64 

30.30 

27.85 
15.02 
62.59 
26.53 
20.66 

11.96 
49.63 
38.61 
27.24 
25.34 

41.62 
61.80 
50.96 
34.77 
40.04 

34.36 
29. 58 
24.05 
58.37 
34.98 

20.54 
33.28 
18.29 
26.94 
34.36 

27.62 
35.05 

8.93 
39.17 
10. 79 

34.46 
62.31 
58.37 
60.90 
34.74 

18.10 
36.99 
25.42 
53.52 
35.05 

62.31 
24.59 
26.29 
20.54 
34.50 

38.40 
13.42 
27.79 
30.62 
37.96 

24.59 
41.62 
35.15 
12.50 
21.54 

TWO-THETA, ,!COPPER) 

23.35 
35.05 
21.91 
20.46 
25.56 

27.68 
29.19 
23.41 
26.74 
50.21 

27.94 
41.82 
22.11 
27.34 
33.41 

21.23 
33.40 
23.22 
36.84 
27.24 

16.52 
27.27 
33.31 
33.80 
56.04 

27.88 
27.50 
23.35 
30.06 
27.84 

18.94 
25.42 
27.24 
23.41 
11.10 

55.28 
35.48 
19.00 
35.16 
25. 9.8 

27.42 
27.97 
24.32 
31.49 
33.80 

30.11 
27.92 
16.28 
37.96 
21.72 

50.96 
33.45 
30.24 
43.68 
36.56 

23.02 
50.72 
26.61 
29.26 
56:.02 

16.74 
14.78 
25.60 
53.29 
25.28 

16.74 
31.05 
53.26 
34.20 
63.74 

27.53 
41.78 
30.11 
18.38 
23.69 

29.46 
40.22 
12.50 
30.24 
25.80 

56 .. 78 
23.60 
24.25 
19.10 
29.48 

16.28 
23.54 
30.19 
28.47 
29.84 

22.68 
5.80 

72.10 
56.72 

35.19 
61.85 
61.85 
38.01 
24.32 

22.38 
36.34 
34.63 
61.85 
60.51 

30.62 
l7.85 
61.85 
58.37 
11.64 

36.C4 
30.09 
38.01 
62.72 
29.26 

38.13 
62.50 
50.96 
43.82 

9.31 

28.89 
37.63 
37.15 
22.38 
36.99 

9.21 
28.24 

9.20 
31.85 
36.84 

37.63 
45.11 
36.16 
16.16 
23.46 

27.44 
23.73 
32.06 
36.84 
23.70 

34.06 
31.20 
36.03 

~~=~~ 
39.30 
21.95 
35.07 
17.06 
22.10 

31.14 
32.16 
26.53 
41.42 
29.76 

31.14 
38.47 
17.85 
36.64 
43.73 

28.42 
13.64 
27.44 
14.50 
23.99 

26.10 
34.88 
16.16 
36.03 
15.20 

63.20 
24.45 
27.53 
43.90 
28.52 

32.06 
24.59 
49.83 
48.69 
37.44 

25.30 
53.88 

24.05 
67.04 

54.63 
62.17 
17.15 
39.06 
29.09 

22.78 
49.20 
35.92 
24.59 
37.15 

34.63 
23.73 
18.10 
34.22 
!'1.04 

55.66 
54.28 
39.06 
12.46 
17.90 

38.99 
30.61 
56.78 
55.67 
62.31 

55.71 
38.81 
58.00 
22.78 
10.66 

35.19 
30.40 
37.50 
36.53 
44.64 

38.81 
58.98 
19.91 
24.02 
14.56 

36.15 
26.48 
29.46 
44.64 
22.48 

46.78 
23.47 
36.22 
23.32 
68.20 

44.14 
23~16 
42.50 
23.58 
31.48 

33.80 
33.66 
30.15 
59.10 
14.98 

33.80 
59.23 
26.53 
24.56 
15.02 

30.51 
23.61 
36.15 
25.28 
30.67 

27.86 
57 .• 54 
24.02 
36.22 
20.58 

69.00 
29.78 
20.46 
56.78 
54.45 

29.46 
21.27 
23.41 
36.45 
32.64 

RELATIVE INTENSITY 

90 100 
100 100 
60 100 
80 100 
20 100 

90 90 
100 100 
50 40 
90 50 
30 15 

100 100 100 100 
80 100 60 60 

100 80 80 60 
100 100 90 80 
90 100 100 90 

100 60 
90 100 

. 100 80 
80 100 
90 100 

30 
80 
60 
80 
90 

25 
10 
60 
80 
60 

18 100 10 10 
100 100 100 100 
100 100 100 80 
100 30 30 30 

80 100 60 40 

100 100 100 100 
90 100 80 80 

100 100 90 80 
80 100 50 50 

100 100 100 90 

100 60 60 50 
100 90 80 80 
100 80 70 70 

45 100 45 40 
86 100 72 57 

100 100 
100 95 

80 100 
30 100 
90 100 

90 100 
64 100 

100 90 
100 80 
40 100 

70 100 
20 100 
85 100 

100 80 
35 100 

80 
70 
90 
60 
90 

80 
64 
90 
50 
20 

95 
10 
95 
15 
90 

80 
65 
80 
25 
70 

80 
48 
80 
20 
20 

65 
4 

85 
55 
30 

70 
60 

50 
15 

60 
60 

40 
12 

100 100 
50 50 
60 40 
70 70 
60 50 

20 
60 
60 
80 
60 

20 
50 
60 
60 
40 

8 5 
80 80 
80 60 
30 20 
40 40 

100 100 
60 60 
70 70 
50 20 
80 60 

50 50 
80 70 
70 70 
20 14 
46 40 

60 
35 
80 
20 
70 

70 
48 
70 
20 
16 

35 
4 

85 
55 
30 

60 
35 
80 
20 
60 

70 
48 
60 
20 
12 

35 
4 

75 
35 
20 

RELATIVE INTENSITY 

65 100 50 
40 100 55 

100 55 45 
20 100 40 
55 100 100 

100 70 50 
51 100 57 

100 90 90 
87 100 86 
35 100 17 

35 100 35 
40 100 25 
75 100 70 
80 100 60 

100 100 90 

100 80 50 
100 25 25 

60 100 50 
100 80 70 

80 100 70 

50 100 
70 100 

100 80 
80 100 

100 80 

80 
70 
10 
75 
60 

80 100 100 
15 100 90 

100 65 50 
90 100 80 
40 100 70 

100 90 70 
50 100 60 
80 100 75 
90 100 90 
90 100 90 

100 100 
40 100 
90 100 

100 65 
80 100 

45 100 
80 100 
35 100 

100 20 
30 100 

80 
27 
70 
60 
80 

55 
90 
25 
13 
30 

18 
35 
40 
20 
45 

50 
28 
60 
76 
12 

30 
25 
60 
60 
90 

35 
20 
50 
50 
60 

16 
30 
35 
16 
40 

40 
27 
60 
11 
12 

30 
13 
6-Q 
40 
60 

35 
20 
50 
40 
60 

35 '35 
70 60 
70 ,60 
70 60 
50 30 

80 
15 
18 
10 
30 

70 
50 
55 
60 
70 

80 
13 
70 
50 
80 

40 
80 
25 
11 
16 

80 
13 
16 
60 
15 

50 
40 
55 
60 
60 

80 
11 
70 
13 
65 

35 
80 
18 

7 
16 

14 
30 
25 
12 
35 

30 
21 
60 
57 
11 

30 
13 
50 
40 
50 

30 
20 
50 
30 
50 

30 
60 
60 
50 
30 

80 
l3 
14 
60 
15 

50 
40 
35 
60 
60 

ao 
11 
60 
11 
65 

25 
80 
16 

5 
14 

MINERAL NAME 

ANDALUSITE 
BEIDElliTE 
NONTRONITE 
SAPONITE 
CORDIERITE MU ~YN 

MONTMORillONITE 
MONTMORIllONITE 
MUSCOVITE (AMMONIUM) SYN 
CHLORITOID 
MUSCOVITE ISYN 1Ml 

AlUNOGEN 
SODOYITE 
MONTMORillONITE IANHY) 
MUSCOVITE (BA) 
IlliTE (TRIOT.J 

MONTMORillONITE 
SERICITE 
ILLITE 
CHLORITOID 
NEPHEliNE III SYN 

BEIDElliTE 
MONTMORillONITE 
CHLORITOIO 
NONTRONITE 
SCOROOITE 

CHLORITOID 
PARAGONITE 
SHATTUCKITE 
ZIRCON 
PYROPHYLLITE 

MONTMORillONITE SYN 
HAlLOYSITE 
MARGARITE 
AlUNOGEN 
NEPHEliNE HYDRATE SYN 

PARAGONITE 
NATROLITE 
PARAGONITE 
CHRYSOCOllA 
GIBBSITE SYN 

HAl lOY SITE 
QUARTZ !BETA) 
KAOLINITE 
AMMONIA ALUM 
PICKERINGITE 

MINERAl NAME 

TRIDYMITE 
SEPIOliTE 
POTASH AlUM 
GIBBSITE SYN 
HALOTRICHITE 

STERNBERGITE 
GYPSUM 
TRIDYMITE 
ANGLES HE 
QUARTZ (AlPHA) 

RUTHERFORDINE SYN 
MICROCllNE 
NAPHEll NE ( K) 
MET ATYUYAMUNITE 
ZUNYI TE 

GOSLARITE 
EPSOM HE 
MICROCUNE 
GOETHITE 
SKLODOWSKITE 

GOSlARITE-
NEPHEliNE 
GOETHITE 
ZINKOSITE SYN 
CHRISTOBALITE BETA H[GH 

PHILLIPSITE 
ANORTHUCLASE 
TRIDYMITE 
CUPROSKtODOWSKITE 
ANORTHOCLASE SYN 

STllBITE 
CHA lCOPHAN IT E 
AMMONIA ALUM 
TRIDYMITE 
FERRIMOlYBDlTE 

RAMSOELLITE 
lABRADORITE 
NEPHELINE HYDRATE II SYN 
RAMSDEll ITE 
CORDIERITE (FE) 

POTASH AlUM 
ANORTHITE SYN 
ALBITE (lOW) 
CHRISTOBAllTE lOW SYN 
lANGBEINITE 

FILE NO. 

13-0122 
3-0178 

13-0508 
11-0056 
14-0249 

3-0009 
13-0135 
13-0573 
14-0062 

7-0025 

16-0360 
12-0180 

7-0304 
10-0490 

9-0343 

13-0259 
2-0056 
9-0334 
6-0158 

12-0247 

3-0013 
2-0037 

14-0062 
2-0027 
5-0216 

7-0398 
12-0165 
13-0507 

6-0266 
3-0574 

3-0016 
13-0375 
12-0188 
16-0360 
10-0460 

12-0187 
3-0705 
9-0428 
3-0219 

12-0460 

13-0375 
11-0252 
12-0447 

7-0022 
12-0299 

FILE NO. 

16-0152 
13-0595 
7-0017 

12-0460 
11-0506 

11-0061 
6-0046 

14-0260 
5-0577 
5-0490 

9-0163 
12-0703 
12-0198 

8-0287 
14-0698 

9-0395 
8-0467 

10-0479 
8-0097 
8-0447 

9-0395 
9-0458 
3-0249 
8-0491 
4-0359 

12-0455 
9-0478 

16-0152 
8-0290 

10-0361 

10-0433 
15-0807 
7-0022 

14-0260 
15-0371 

7-0222 
3-0499 

10-0459 
11-0055 

9-0473 

7-0017 
10-0379 
1-0739 

11-0695 
17-0740 



22.00 
22.00 
22.00 
22.00 
22.06 

22.06 
22.06 
22.06 
22.10 
22.11 

22.11 
22.11 
22.20 
22.26 
22.28 

22.28 
22.32 
22.38 
22.45 
22.45 

22.54 
22.68 
22. 72" 
22.78 
22.80 

22.84 
22.85 
22.90 
22.90 
22.90 

22.90 
22.92 
22.98 
23.08 
23.14 

23.22 
23.22 
23.26 
23.35 
23.41 

23.41 
23.45 
23.46 
23.48 
23.52 

23.54 
23.54 
23.54 
23.54 
23.58 

23.60 
23.70 
23.70 
23.71 
23.73 

23.73 
23.75 
23.77 
23.79 
23.79 

23.85 
23.86 
23.92 
23.92 
23.92 

23.93 
23.96 
24.05 
24.05 
24.10 

24.10 
24.14 
24.16 
24.16 
24.16 

24.16 
24.18 
24.24 
24.25 
24.25 

24.30 
24.30 
24.32 
24.32 
24.32 

24.32 
24.32 
24.35 
24.44 
24.45 

TWO-THETA (COPPER) 

7.43 
27.79 
27.88 
27.88 
27.88 

27.88 
28.06 
33.27 
28.50 
27.88 

28.06 
29.10 
18.38 
18.74 
34.83 

38.87 
23.70 

9.93 
1 s.. 88 
26.46 

11.22 
25.54 
13.61 
35.60 
30.61 

11.28 
32.31 

a. 66 
11.10 
36.56 

46.80 
36.56 
29.51 
28.50 
12.36 

27.49 
30.09 
25.72 
21.68 
20.81 

28.06 
30.80 

9.14 
26.79 
18.08 

6.80 
28.06 
28.06 
28.06 
23.73 

23.93 
27.88 
31.12 
28.40 
23.79 

23.41 
20.90 
33.14 
23.96 
30.18 

42.42 
39.12 
30.06 
32.08 
32.68 

29.84 
48.36 
35.44 
33.40 
28.80 

25.36 
35.70 
16.84 
21.82 
35.74 

32.60 
35.73 
27.07 
15.70 
27.68 

21.10 
25.30 
29.10 
20.61 
21.81 

22.11 
32.60 
19.36 
27.68 
27.60 

29.48 
23.66 
23.73 
27.36 
28.15 

28.15 
23.66 
10.94 
20.44 
28.15 

64.23 
26.61 
18.38 
27.00 
21.05 

43.57 
46.28 
26.02 
25.30 
35.25 

30.70 
48.61 
16.40 
13.86 
26.77 

27.94 
36.51 
16.18 
25.80 
32.34 

38.80 
52.34 
21.10 
35.16 
32.28 

25.60 
26.94 
29.51 
30.11 
30.24 

64.23 
36.64 
35.88 
27.13 
34.06 

TWO-THETA (COPPER) 

23.86 
25.90 
27.53 
27.92 
26.26 

21.70 
30.38 
39.12 
28.10 
27.37 

27.88 
27.49 
29.32 
27.10 
27.88 

24.25 
23• 54 
24.18 
31.85 
34.09 

27.88 
18.74 
25.98 
52.66 
30.43 

31.31 
34.39 
10.16 
13.04 
30.70 

34.60 
23.92 
27.43 
6.22 

23.85 

12.03 
28.58 
12.07 
27.88 
29.88 

30.19 
31.50 
26.02 
34. 7'4 
33.49 

29.45 
29.48 
26.85 
13.86 
29.54 

27.02 
18.70 
22.32 
27.78 
21.11 

22.06 
21.17 
46.54 
13.31 
22.11 

25.34 
29.45 
42.02 
49.00 
13.73 

22.06 
22.26 
31.81 
17.67 
27.92 

17.54 
13.84 
25.58 
34.32 
14.34 

17.58 
42.02 
18.88 
60.51 
25.34 

27.50 
35.60 
35.89 
21.95 
30.30 

53.22 
51.86 
30.72 
19.58 
34.52 

33.86 
33.43 
29.78 
24.16 
24.99 

29.98 
24.44 
46.28 
22.00 
21.40 

28.15 
21.58 
71.52 
64.14 

. 28.15 

34.91 
33.86 
34.12 
52.21 
31.05 

28.15 
27.00 
33.00 
32.44 
38.11 

14.78 
31.27 
27.60 
30.92 
25.88 

14.72 
34.12 
32.46 
19.42 
34.91 

36.64 
38.10 
60.29 
30.19 
34.50 

51.58 
51.64 
37.34 
28.86 
27.95 

35.05 
24.39 
27.62 
28.61 
24.52 

24.59 
30.51 
44.89 
41.78 
24.52 

26.77 
35.07 
31.36 
16.16 
25.60 

56.34 
25.36 
17.38 
38.15 
13.14 

46.03 
19.25 
33.28 
16.52 
27.19 

34.60 
17.35 
29.36 
-15.20 
17.39 

38.61 
39.74 
30.78 
45.06 
36.80 

26.53 
36.37 
33.27 
27.44 
36.03 

26.77 
33.92 
16.00 
20.95 
16.10 

33.67 
47.87 
21.00 
22.06 
30.16 

34.88 
36.34 
25.36 
22.91 
25.79 

24.52 
13.66 
62.54 
23.47 
24.52 

43.11 
33.67 
34.63 
27.79 
42.02 

24.59 
16.16 
23.29 
35.34 
42.97 

35.63 
42.50 
16.28 
32.90 
27.16 

35.44 
34.63 
34.04 
17.88 
43.71 

27.76 
41.18 
38.56 
49.83 
49.83 

63.50 
41.58 
49.07 
33.40 
30.41 

38.47 
28.42 
24.45 
27.79 
30.40 

30.40 
13.88 
57.57 
35.74 
28.61 

29.78 
42.50 
36.64 
32.52 
44.41 

35.08 
42.60 
31.94 
40.49 
22.86 

18.62 
28.18 
27.86 
27.94 
32.69 

13.28 
52.24 
26.34 
20.58 
39.72 

58.90 
32.34 
38.15 
22.20 
35.30 

30.15 
41.42 
47.56 
36.15 
36.22 

29.78 
40.80 
34.60 
25.76 
32.52 

41.18 
20.95 
25.67 
24.30 
42.20 

50.84 
53.54 
42.60 
24~46 
30.02 

30.40 

~~:32 
29.38 
28.61 

46.98 
41.18 
44.89 
29.68 
51.02 

30.40 
32.52 
28.99 
35.77 
29.41 

32.22 
51.61 
17.98 
27.42 
18.47 

30.28 
44.89 
34.65 
71.47 
46.98 

28.22 
43.46 
46.25 
23.41 
53.02 

12.41 
45.34 
52.82 
26.82 
21.20 

RELATIVE INTENSITY 

50 100 
80 100 
80 100 
60 100 
80 100 

80 100 
80 100 
50 100 
40 100 
80 100 

90 100 
70 100 
47 100 
60 100 
85 100 

100 56 
60 100 

100 70 
35 100 

100 95 

90 100 
60 100 

100 67 
85 100 
60 100 

90 100 
60 100 
90 100 

100 90 
70 100 

60 100 
69 100 
60 100 
50 100 
35 100 

50 100 
80 100 
60 100 
50 100 
90 100 

80 100 
50 100 
75 100 
80 100 
64 100 

60 
90 
90 
75 
80 

80 
80 
65 
90 
80 

80 
15 
53 
85 
85 

52 
85 
70 
60 
80 

80 
60 
67 
50 
80 

60 
80 
80 
90 
10 

95 
73 
40 
50 
50 

60 
80 
70 
o5 
90 

90 
50 
65 
80 
20 

40 
70 
80 
55 
80 

80 
70 
40 
25 
80 

80 
60 
47 
60 
65 

49 
50 
50 
15 
60 

80 
60 
58 
40 
60 

50 
60 
50 
70 
60 

50 
60 
35 
50 
35 

50 
80 
55 
18 
60 

80 
40 
65 
60 
16 

40 
70 
80 
45 
10 

10 
10 
35 
25 
70 

70 
60 
47 
55 
60 

43 
40 
40 
15 
55 

10 
50 
50 
40 
60 

50 
50 
40 
60 
50 

45 
59 
35 
50 
35 

50 
60 
30 
16 
60 

30 
10 
70 
35 
70 

10 
60 
35 
20 
70 

10 
50 
47 
50 
45 

30 
30 
40 
15 
35 

50 
50 
42 
40 
60 

40 
50 
35 
60 
40 

45 
53 
30 
35 
25 

50 
60 
30 
14 
60 

70 70 
30 30 
45 40 
50 50 
13 11 

RELATIVE INTENSITY 

100 
. 90 

70 
25 

100 

80 
35 

100 
30 
70 

80 
. 35 
100 

20 
80 

100 
56 

100 
100 
100 

80 
85 
35 
10 
60 

85 
100 
100 

70 
100 

100 
53 
80 
80 
90 

50 
80 

100 
25 
40 

50 
35 
80 
80 
80 

56 
100 
100 
100 

70 

100 
100 

85 
100 
100 

100 
100 
90 

100 
100 

90 
100 

53 
90 
50 

100 
100 
100 
100 
100 

100 
75 

100 
100 

80 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

55 
100 

70 
20 
60 

90 
40 
60 
30 
90 

80 
40 
70 
25 
80 

30 
55 
28 
80 
30 

80 
60 
35 
70 
65 

75 
40 
80 
80 
70 

80 
28 
80 
90 
30 

10 
75 

100 
35 
40 

20 
33 

100 
85 
60 

55 
90 
50 
20 
40 

80 
35 
50 
15 
45 

80 
25 
40 
18 
80 

16 
55 
24 
50 
30 

80 
60 
35 
70 
45 

55 
40 
80 
40 
70 

70 
24 
35 
50 
16 

10 
70 
80 
25 
30 

14 
30 
80 
80 
40 

41 
90 
40 
15 
40 

80 
30 
40 
11 
40 

10 
20 
30 
14 
70 

12 
41 
23 
40 
30 

70 
55 
30 
70 
45 

55 
40 
75 
40 
70 

60 
23 
30 
40 
12 

4 
60 
70 
18 
30 

14 
27 
80 
75 
40 

41 
70 
30 
15 
40 

80 
30 
30 
11 
35 

70 
20 
30 
12 
70 

12 
41 
21 
40 
30 

70 
50 
30 
70 
35 

45 
20 
75 
30 
60 

50 
21 
30 
40 
12 

4 
50 
10 
16 
27 

12 
23 
80 
70 
30 

MINERAL NAME 

STILPNOMELANE 
ANDESINE 
LABRADORITE 
ANORTHITE 
PLAGIOClASE SYN 

BYTOWNITE 
OLIGOCLASE 
ZOI SITE SYN 
BARYTOCALCITE 
PLAGIOCLASE 

ORTHOCLASE 
NEPHELINE ( K I 
ORPIMENT 
CHALGANTHITE 
TOURMALINE 

DIASPORE 
IODYRITE 
HEULANDITE 
ANOALUSITE X SYN 
EUCRYPTITE 

URANOPHANE 
SPODUMENE (BETAJ SYN 
BROCHANTITE 
BROCHANT ITE 
PECTOLITE 

BETA URANOPHANE 
FORSTERITE {OLIVINE) 
CYANOTR ICHITE 
FERRI MOL YBD IT E 
FORSTERITE !OLIVINE) 

CRYOLITE 
FORSTERITE SYN 
NEPHELINE SYN 
COLEMAN HE 
EUCLASE 

MICROCliNE 
WOLLASTONITE. 
SCAPOLITE 
TRIOYMITE 
TRIDYMITE 

ORTHOCLASE 
PUMPELLYITE 
THAUMASITE 
SANIDINE CHIGHI SYN 
MEL AN TER IT E 

,MINERAl NAME 

NITER SYN 
SCAPOliTE 
ORTHOCLASE (FE) 
ALBITE 
CHALCOSIDERITE 

HYAlOPHANE 
FER8ERITE SYN 
IODYRITE 
ALBITE lHIGH) 
SAN I DINE 

PLAGIOCLASE SYN 
SANIDINE (HIGH! SYN 
COLOR ADO IT E 
SULPHUR 
PLAGIOClASE 

PETALITE 
NIT.ER SYN 
WITHERITE SYN 
BOUlANGERITE 
HAUYNITE 

BYTOWNITE 
CHALCANJHITE 
JAMESON HE 
Cll NOHUMITE 
TOPAZ 

MALACHITE SYN 
NOSEAN SYN 
MET ATORBERNITE 
AURICHALCITE 
TURQt,JOlS 

ROSASITE 
WITHERITE SYN 
CANCRINITE SYN 
SAPONITE 
PETALITE 

SCHOEPITE 
PHENAKITE 
SERPENTINE 
ALBITE (LOW) 
EUXEN ITE 

COLUMBITE lTANTALITE) 
RHODOCHROSITE SYN 
POLLUCITE 
CELADONITE 
HONTICELLITE SYN 

FILE NO. 

17-0505 
l 0-0359 

~· -0465 
12-0301 
10-0360 

9-0467 
9-0457 

13-0562 
15-0285 
9-0456 

9-0462 
12-0198 

1-0213 
ll-0646 
14-0076 

5-0355 
9-0374 

13-0196 
13-0231 
14-0667 

8-0442 
13-0251 

3-0282 
13-0398 
12-0238 

8-0301 
7-0075 

11-0131 
15-0371 
7-0074 

12-0257 
4-0768 
9-0338 
6-0331 

14-0065 

1Q-0479 
1Q-0487 
14-0170 
16-0152 
14-0260 

9-0462 
10-0447 
13-0156 
lQ-0353 

1-0255 

FILE NO. 

5-0377 
2-0412 
8-0048 
9-0466 
8-0127 

11-0417 
12-0729 
9-0374 

10-0393 
13-0456 

10-0360 
1Q-0357 

8-0026 
13-0141 

9-0456 

12-0451 
5-0377 
5-0378 
9-0470 
2-0331 

9-0467 
11-0646 
13-0461 
14-0692 
12-0765 

10-0399 
15-0470 
16-0404 
17-0743 
6-0214 

17-0216 
5-0378 

15-0734 
13-0086 
12-0451 

13-0241 
9-0431 
9-0444 
1-0739 
9-0442 

16-0337 
7-0268 

15-0317 
17-0521 
ll-0129 



24.47 
24.52 
24 • .52 
24.59 
24.64 

. 24.64 
24.66 
24.70 
24.70 
24.73 

24.73 
24.78 
24.78 
24.78 
24.78 

24.7~ 
24.78 
24.84 
24.84 
24.84 

24.87 
24.87 
24.88 
24.88 
24.94 

24.98 
24.98 
25.00 
25.01 
25.01 

25.01 
25.01 
25.05 
25.06 
25.08 

25.08 
25.08 
25.08 
25.14 
25.14 

25.14 
25.15 
25.16 
25.18 
25.19 

25.20 
25.20 
25.20 
25.21 
25.23 

25.23 
25.23 
25.25 
25.28 
25.30 

25.30 
25.30 
25.33 
25.34 
25.34 

25.36 
25.37 
25.37 
25.42 
25.42 

25.42 
25.45 
25.46 
25.50 
25.50 

25.50 
25.52 
25.54 

,25.56 
25.58 

25.58 
25.58 
25.58 
25.58 
25.64 

,25.64 
25.65 
25.67 
25.67 
25.72 

25.72 
25.72 
25.75 

.25.75 
125.80 

TWO-THETA tCOPPERJ 

33.62 
12.12 
43.51 
35.88 
10.44 

32.06 
27.97 
11.18 

l~:~i 

35.77 
8.58 

12.45 
17.82 
25.42 

28.40 
43.24 

8.58 
8.66 

28.22 

12.33 
12.38 
12.34 
12.37 
60.25 

4.20 
31.02 
32.40 
12.36 
12.43 

28.63 
31.63 
12.48 
32.52 
12.43 

12.48 
18.80 
18.'16 

6 • .36 
21.28 

26.10 
12.50 
36.07 
12.52 
25.82 

13.48 
28.40 
28.58 
47.50 
12.47 

12.54 
12.56 
17.22 
32.28 
12.56 

12.56 
30.09 
40.56 
18.38 
23.85 

11.28 
30.83 
48.12 
12.70 
24.78 

31.92 
30.19 
31.40 
6.64 

12.61 

34.06 
12.83 
22.68 
18.58 
10.16 

19.10 
28.94 
32.52 
37.28 
28.78 

35.44 
19.02 
25.37 
28.99 
18. 12 

29.10 
36.80 
31.82 
31.82 
30.92 

34.69 
35.63 
14.06 
12.21 
42.82 

35.02 
19.25 
28.86 
34.88 
18.48 

12.16 
17.86 
35.30 
28.30 
36.04 

12.26 
45.06 
17.94 
17.50 
26.50 

62.41 
38.71 
62.36 
38.78 
12.34 

10.04 
18.16 
29.26 
35.63 
37.82 

31.83 
35.92 
36.04 
53.88 
35.48 

37.85 
33.49 
33.82 
19.98 
33.80 

15.'10 
6. 31 

31.73 
6.27 

44.ll 

21.20 
37.15 
37.96 
42.06 
20.98 

20.16 
20.42 
19.16 
33.40 

6.18 

41.62 
25.50 
50.66 
29.26 
43.46 

29.16 
27.50 
25.35 
26.58 
43.68 

38.45 
21.55 
56.83 
21. 58 
19.34 

30.48 
43.90 
24.92 
19.21 
60.42 

25.23 
34.98 
60.38 
38.60 
42.02 

60.34 
49.71 
49.97 
60.90 
34.20 

29.36 
34.45 
35.19 
18.78 
36.56 

30.46 
12.74 
35.05 
51.08 
16.50 

21.':18 
31.50 
27.60 
14.72 
31.05 

59.48 
26.74 
45.78 
27.68 
29.06 

40.22 
50.66 
13.38 
13.00 
51.90 

19.82 
23.42 
20.34 
35.88 
35.92 

2'3.06 
44.82 
17.54 
33.43 
34.08 

46.50 
37.34 
46.88 
46.52 
59.10 

34.02 
31.48 
31.50 
62.72 
36.64 

9.15 
36.56 
51.33 
35.1l 
47.74 

TWD-THETA (COPPER) 

28.58 
28.68 
50.96 
55.97 

6.31 

36.53 
35.63 
35.68 
48.36 
6.27 

35.63 
23.22 
17.22 
20.54 
24.25 

22.84 
25.67 
37.82 
21.76 
36.04 

48.92 
33.56 
28.68 
19.66 
1'3.14 

31.58 
19.17 
48.36 
20.68 
24.16 

33.92 
35.16 
17.94 
41.18 
60.02 

29.66 
33.92 
30.83 
43.73 
10.29 

23.26 
45.30 
14.06 
28.24 
32.52 

20.88 
25.64 
19.80 
19.51 
18.86 

34.09 
6.27 

24.30 
44.14 
18.92 

59.44 
26.94 
24~22 

U:~t 

27.94 
48.06 
53.97 
40.22 
43.46 

36.18 
56.45 
40.87 
50.96 
45.30 

38.78 
45.34 
48.61 
21.72 
27.60 

50.66 
51.58 
60.02 
12.70 
37.44 

52.22 
50.66 
48.06 
32.SO 
40.98 

29.51 
52.88 
28.42 
14.06 
45.06 

27.42 
28.04 
41.78 
64.68 
59.44 

61.08 
18.84 
38.54 
59.18 
35.77 

42.23 
36.37 
35.71 
23.46 
43.71 

34.60 
55.27 
55.16 
34.88 
29.06 

60.46 
19.21 
48.72 

59.60 

22.04 
59.65 
19.25 
23.70 
l6.2S 

32.06 
27.16 
48.92 
37.92 
40.98 

20.84 
32.16 
55.27 
47.61 
20.94 

33.27 

30.04 
24.18 
46.28 

35.29 
25.37 
59.23 
19.25 
34.32 

40.78 
34.71 
33.54 
16.40 
35.05 

60.38 
19.80 
38.10 
36.18 
48.92 

14.36 
35.16 
19.80 
50.96 
47.84 

34.98 
35.77 
58.16 
19.95 
33.96 

29.26 
47.84 
33.40 
.59·. 57 
45.32 

22.39 
39.08 
19.30 
42.82 
51.36 

34.83 
35.68 
31.73 
12.46 
24.56 

13.02 
35.08 
60.95 
36.68 
34.21 

41.78 
28.96 
43.24 
77.55 
31.61 

19.55 
42.02 
39.40 
51.60 
59.27 

33.43 
41.42 
39.40 
14.56 
46.98 

13.28 
36.28 
62.78 
57.54 
48.92 

62.26 
34.50 
55.78 

6.50 

48.92 
6.50 

28.18 
22.48 
17.98 

49.20 
37.94 
37.44 
31.02 
41.98 

61.34 
41.38 
36.28 
68.49 
21.'32 

47.56 

41.98 
27.19 
47.56 

RELATIVE INTENSITY 

40 100 40 
300 400 70 
100 33 17 

60 100 60 
85 100 70 

80 100 ·so 
40 100 67 

180 100 60 
75 100 85 

100 100 100 

80 100 90 
70 100 80 
80 100 70 
60 100 80 

100 43 32 

100 25 20 
70 100 70 
90 100 90 
90 100 80 
75 100 60 

100 100 100 
100 100 90 

80 100 90 
100 90 90 
100 100 80 

80 100 80 
70 100 40 
10 100 95 

100 100 60 
80 100 '30 

94 100 63 
75 100 80 
70 100 80 
50 100 45 

100 100 100 

100 100 80 
100 85 75 
100 100 60 

50 100 80 
100 80 75 

100 90 70 
80 100 80 
75 100 95 
50 100 80 

100 70 50 

35 
38 
17 
35 
65 

60 
27 
50 
75 
60 

50 
10 
70 
60 
27 

15 
60 
80 
50 
55 

90 
70 
70 
80 
70 

80 
40 
65 
40 
55 

60 
60 
50 
25 
70 

65 
65 
30 
50 
70 

50 
80 
70 
30 
40 

35 
24 
13 
25 
45 

50 
20 
50 
25 
60 

50 
70 
60 
40 
24 

15 
50 
40 
40 
45 

80 
60 
60 
80 
50 

60 
40 
55 
20 
40 

55 
35 
45 
25 
10 

55 
45 
20 
50 
60 

30 
80 
70 
30 
35 

RELATIVE INTENSITY 

50 100 70 
90 100 100 
10 100 60 

100 40 25 
100 100 90 

100 100 80 
80 100 50 

100 70 60 
26 100 26 
90 100 50 

100 100 90 
80. 100 80 

100 70 55 
90 100 35 
30 100 90 

60 100 . 90 
100 90 80 
100 33 22 

60 100 50 
43 100 32 

100 100 100 
80 100 80 

100 33 22 
50 100 60 

100 100 so 

80 100 95 
100 100 so 
100 60 60 
100 100. 55 

80 100 100 

100 95 95 
90 100 100 

100 80 45 
60 100 85 
60 100 50 

80 100 90 
100 100 70 
80 100 90 

100 100 100 
100 100 60 

100 70 60 
70 HlO 85 
80 100 70 
80 100 90 
90 100 80 

30 
90 
40 
20 
70 

70 
40 
40 
24 
50 

70 
80 
50 
30 
16 

50 
30 
21 
50 
21 

70 
60 
20 
40 
80 

45 
80 
60 
45 
80 

70 
70 
35 
55 
40 

80 
70 
30 
80 
60 

55 
50 
70 
70 
40 

30 
90 
40 
16 
60 

70 
40 
30 
11 
50 

60 
60 
.35 
30 
12 

50 
30 
19 
40 
24 

70 
50 
15 

80 

35 
80 
50 
40 
75 

45 
60 
30 
50 
40 

70 
40 
30 
80 
30 

30 

10 
60 
40 

30 
24 
10 
20 
35 

40 
15 
50 
25 
40 

40 
60 
50 
40 
21 

13 
30 
40 
30 
40 

80 
50 
60 
70 
40 

60 
40 
50 
20 
40 

38 
35 
40 
18 
60 

40 
30 
20 
20 
50 

30 
70 
70 
30 
34 

30 
90 
40 
14 
50 

60 
40 
30 
10 
50 

40' 
60 
35 
20 
12 

40 
25 
13 
40 
21 

70 
40 
14 

70 

35 
70 
50 
35 
75 

35 
40 
25 
40 
20 

7.0 
40 
25 
80 
30 

30 

70 
60 
30 

MINERAL NAME 

MONTICELLITE 
ANTIGORITE (SERPENTINE) 
SOD AU TE 
SERPENTINE SYN 
META-AUTUNITE I 

PHOSGENITE 
CANCRINITE 
DUNDASITE 
ANTLERITE 
PENNINITE 

ANTIGORITE 
AUTUNITE 
SPANGOLI TE 
BUTLERITE 
CERUSSITE 

Cll NOCLASI TE 
WEISS HE 
TORBERNITE SYN 
NOVACEKITE 
GREENOCK IT E 

KAOLINITE !DISORDERED) 
DICKITE 
KAOLINITE 
DICKITE 
SERPENTINE !All SYN 

OKENITE 
BAS TNAES IT E 
STI BNITE SYN 
CHAMOSITE 
SERPENTINE (AU 

BISMUTHINITE SYN 
FAYALITE SYN 
SERPENTINE I AU 
SMITHSON I TE 
CHAMOSITE fEIIIl 

SERPENTINE 
THORITE SYN 
THO RITE 
NONTRONITE 
ZINKOSITE SYN 

VOL TAITE 
CHLORITE {OIABANTITEI 
FAYALITE SYN 
CHLORITE fRIPIDOLITE) 
STRONTIANITE SYN 

MINERAL NAME 

CARNOTITE 
HOLLANDITE 
LINARITE 
EUCRVPTITE tBETAJ 
CHAMOSITE ( MG l 

CHAMOSITE FE(IIll 
CHlORITE (THURINGITE) 
AZURITE 
ARSENIC 
CHLORITE (APHROSIDERITEI 

CHAMOSITE 
WOLLASTONITE 
AZURITE 
PICKER INGITE 
PETAL ITE 

BET A URANOPHANE 
BROOKITE 
ANATASE SYN 
CHALCOPHANITE 
CERUSSITE 

PLATTNERITE 
ALLANITE (METAMICTI 
ANHYDRITE 
NONTRONITE 
THURINGITE 

WILLEMITE 
CHLORITE (THURINGITE) 
SPODUMENE {BETA) SYN 
HALOTRICHITE 
METATORBERNITE 

COFFINITE SYN 
PREHN HE 
PSEUOOBROOKITE SYN 
PSILOMELANE 
CORONADITE 

LITHIOPHIL lTE 
COFFINITE 
BROOKITE 
SCAPOLITE 
BASSET HE 

SCAPOLITE 
ARGENTITE 
AXINITE tTINZENITEJ 
AXINITE 
MIARGYRITE 

FILE NO. 

ll-0353 
7-0417 
3-0338 

11-0386 
12-0423 

12-0218 
3-0503 

21-0936 
7-0407 

10-0183 

10-0402 
8-0314 
5-0142 

16-0819 
5-0417 

12-0297 
10-0421 
6-0360 
8-0286 
6-0314 

6-0221 
1Q-0446 
14-0164 
10-0430 
11-0096 

9-0469 
11-0340 

6-0474 
1Q-0404 
12-0583 

6-0333 
ll-0262 
13-0004 

8-0449 
7-0339 

11-0388 
ll-0419 
ll-0172 

2-0027 
8-0491 

17-05~9 
7-0171 
9-0307 
7-0076 

05-0418 

FILE NO. 

8-0317 
4-0590 
4-0598 

13-0378 
5-0146 

7-0329 
13-0029 
11-0136 

5-0632 
12-0243 

7-0315 
lD-0487 
ll-0682 
12-0299 
12-0451 

8-0301 
16-0617 

4-0477 
15-0807 

5-0417 

8-0185 
9-0474 
6-0226 

13-0508 
3-0067 

8-0492 
3-0067 

13-0251 
11-0506 
16-0404 

11-0420 
7-0333 
9-0182 

14-0627 
7-0361 

13-0336 
8-0304 

16-0617 
2-0405 
7-0288 

14-0170 
4-0774 
6-0444 
6-0448 
4-0675 



25.82 
25.82 
25.82 
2§.82 
25.85 

25.85 
25.88 
25.88 
25.88 
25.88 

25.88 
25.BB 
25.90 
25.90 
25.92 

25.96 
25.98 
25.98 
25.98 
25.9 8 

25.99 
25.99 
26.02 
26.04 
26.04 

26.05 
26.10 
26.13 
26.19 
26.21 

26.21 
26.21 
26.21 
26.24 
26.26 

26.26 
26.29 
26.31 
26.34 
26.34 

26.34 
26.37 
26.37 
26.37 
26.39 

26.42 
26.45 
26.45 
26.45 
26.45 

21'>.46 
26.50 
26.50 
26.51 
26.53 

26.53 
26.53 
26.53 
26.54 
26.58 

26.58 
26.58 
26.58 
26.58 
26.60 

26.60 
26.61 
26.61 
26.61 

. 26.62 

26.66 
26.68 
26.6<;) 
26.69 
26.74 

26.74 
26.74 
26.76 
26.77 
26.77 

26.77 
26.77 
26.79 
26.82 
26.82 

26.85 
26.85 
26.85 
26.85 
26.85 

TWO-THETA {COPPER) 

6.31 
25.19 
31.11 
35.05 
3l.B3 

48.89 
10.53 
12.14 
26.58 
27.34 

28.79 
31.82 
29.48 
33.05 
27.31 

8.42 
10.36 
15.BO 
24.05 
30.10 

15.80 
26.29 
30.72 
28.12 
47.82 

49.25 
25.14 
26.53 
32.34 
20.23 

20.46 
33.96 
37.31 
45.90 
23.58 

27.94 
25.99 

8.70 
8. 82 

18.38 

29.B4 
10.31 
30.BO 
33. 1B 

B.67 

60.47 
44.11 
32.90 
51.70 
32.80 

19.68 
27.86 
17.44 
18.70 
10.30 

42.65 
26.42 
23.54 
51.95 
16.45 

29.16 
21.89 
30.56 
31.81 
43.09 

30.52 
40.91 
24.35 
11.54 
36.50 

58.82 
15.90 
41.02 
33.34 
30.30 

49.63 
39.52 
54.63 
27.25 
29.54 

57.92 
40.91 
39.67 
17.72 
35.16 

29.06 
29.38 
32.12 
28.89 
34.24 

19.42 
36.56 
39.69 
19.51 
28.84 

40.04 
35.02 
24.30 
14.64 
34.88 

42.99 
30.16 
33.43 
47.61 
30.64 

32.90 
29.48 
53.39 
33.00 
51.02 

35.83 
16.45 
37.34 
27.50 
39.4B 

65.71 
29.36 
35.48 
34.40 
34.50 

41.62 
53.66 
34.09 
33.18 
24.99 

24.84 
16.45 
34.24 
58.76 
29.06 

21.04 
21.62 
34.06 
27.10 
36.93 

TWO-THETA (COPPERI 

25.B8 
5.20 
B.75 

46.65 
54.56 

22.45 
19.40 
28.22 

8.73 
B. 77 

19.91 
20.42 
41.02 
31.24 

8. 73 

8.82 
25.B8 
43.6B 
47.04 

B.B·3 

33.90 
28.06 
34.50 
54.B1 

8.90 

20.85 
43.74 

6.50 
8.84 

11.95 

29.-76 
34.32 

B.B7 
8.84 
8.88 

8.91 
31.39 
23.48 
8.66 

19.BO 

8.8B 
8.8B 
8.B9 

27.53 
34.83 

3-1. 82 
60.29 
33.69 
40.83 
77.47 

32.68 
l4.0B 
24.84 
34.17 
19.77 

34.91 
62.78 
26.13 
45.83 
45.13 

19.54 
1B.70 
35.16 
41.1B 
35.02 

51.80 
6B.09 
45.58 
44.41 
34.30 

50.21 
51.77 
19.86 
17.77 
39.32 

20.84 
43.68 
17.77 
19.B2 
45.44 

34.36 
34.77 
27.68 
12.70 
14.42 

19.B6 
45.39 
34.97 
23.54 
8.84 

30.16 
10.41 
36.6B 
34.36 
B3.74 

35.25 
32.78 
43.68 
44.94 
34.98 

B.93 
30.62 
35.48 
28.19 
35.76 

34.46 
14.64 
45.54 
86.90 
45.11 

54.B1 
46.27 

B.84 
83.83 
45.08 

36.56 
30.52 
27.62 
24.59 
33.02 

43.68 
25.72 
45.37 
34.36 
26.37 

1B. 14 
8.82 

27.13 
18.20 
33.2B 

35.05 
34.29 
45.51 
29.7B 
17. 81 

25.37 
47.74 
48.50 
53.09 
39.71 

56.72 
15.70 
25.36 
29.54 
43.02 

26.8B 
47.56 
47.87 
37.31 
31.48 

12.B8 
28.52 
33.27 
23.29 
71.03 

52.47 
35.31 
49.07 
31.02 
26.82 

67.20 
9.15 

61.13 
47.06 
36.99 

45.11 
56.23 
51.64 
37.93 
30.16 

37.28 
35.31 
44.59 
33.02 
44.14 

45.78 
28.06 
52.11 
34.63 
60.60 

47.56 
19.38 
41.42 
63.74 

101.71 

13.14 
36.04 
51.90 
60.16 
24.32 

61.85 
31.85 
61.13 
52.76 
26.15 

60.90 
29.54 
83.20 
95.56 
19.91 

37.98 
46.96 
17.63 
77.62 
26.29 

39.49 
70.03 
30.62 
28.99 
10.64 

27.6B 
45.54 
34.99 
60.51 
28.52 

19.51 
17.64 
20.95 
33.14 
36.34 

17.85 
55.16 
29.91 
21.00 
19.B6 

34.22 
36.21 
53.19 
36.84 
46.65 

67.04 
30.27 
27.68 
30.80 
45.54 

22.BO 
23.90 
20.95 
38.81 
38.03 

21.40 
54.45 
35.85 
28.99 
53.46 

18.29 
33.26 
52.B2 
36.BO 
4B.92 

20.04 
13.02 
33.56 
49·. 71 
10.66 

5B.9B 
B5.19 
35.4B 
36.21 
42.20 

29.54 
33.26 
26.14 
33.92 
54.92 

47.56 
54.21 
47.79 
34.94 
19.42 

23.90 
15.51 
45.34 
65.87 
44.50 

22.86 
29.76 
47.B4 
41.42 
29.09 

18.10 
36.53 
33.56 
43.64 
54.BB 

24.30 
30.80 
31.82 
24.16 
17.67 

64.79 
47.09 
24.52 

102.14 
35.73 

68.20 
54.26 
34.63 
34.80 
13.06 

23.32 
29.06 
19.77 
37.15 
30.80 

24.94 
19.66 
25.76 
21.86 
49.20 

23.73 
37.02 
17.85 
25.67 
23.10 

RELATIVE INTENSITY 

60 100 
70 100 
70 100 

100 50 
30 100 

100 30 
80 100 
25 100 

100 100 
100 100 

100 97 
100 30 
10{) 1{)0 
40 100 
85 100 

40 1{)0 
80 100 

100 BO 
100 35 

84 100 

60 
50 
90 
50 
BO 

20 
80 
70 
95 
80 

80 
25 
90 
63 
BO 

40 
IW 
BO 
35 
57 

100 BO 70 
95 100 60 

100 100 80 
90 100 90 

100 BO 70 

100 90 80 
90 100 70 
90 100 100 
70 100 70 

100 90 90 

100 20 10 
100 65 50 
100 70 70 
100 65 52 

70 100 60 

50 100 
100 95 
100 100 
90 100 

100 40 

60 100 
90 100 

100 48 
90 100 

100 100 

50 
60 
60 
90 
40 

85 
90 
45 
95 
60 

40 
40 
70 
25 
30 

15 
80 
15 
35 
BO 

76 
20 
90 
30 
70 

40 
80 
60 
35 
35 

50 
50 
80 
80 
70 

80 
50 
90 
10 
70 

4 
40 
60 
46 
40 

40 
50 
55 
50 
20 

40 
80 
30 
70 
30 

40 
35 
70 
18 
30 

15 
60 
12 
35 
BO 

67 
16 
90 
25 
70 

30 
65 
50 
30 
17 

50 
50 
80 
50 
60 

BO 
30 
90 
10 
70 

4 
40 
50 
38 
40 

40 
50 
50 
40 
17 

40 
80 
30 
70 
30 

RElATIVE INTENSITY 

25 100 
BO 100 

100 100 
100 90 
100 8 

30 
10 
80 
70 

6 

95 100 80 
90 100 90 
60 100 75 

100 100 100 
100 lOO 90 

100 100 100 
50 100 80 

100 100 90 
100 94 29 
100 100 100 

80 100 
100 100 
60 100 

100 70 
100 100 

80 
95 
40 
50 
90 

100 81 63 
65 100 75 

100 100 100 
100 80 50 
100 100 30 

100 35 17 
100 55 45 

10 100 lB 
100 75 75 

50 100 60 

86 100 87 
80 100 80 

100 100 53 
90 100 90 
65 100 16 

100 100 
80 100 

100 BO 
50 100 

100 90 

80 
80 
80 
50 
80 

20 
50 
BO 
50 

6 

60 
BO 
55 
65 
90 

16 
50 
80 
50 

4 

55 
80 
45 
50 
60 

80 BO 
20 20 
90. 90 
28 27 
50 45 

80 
35 
40 
50 
75 

63 
55 
80 
40 
30 

12 
35 
10 
75 
40 

76 
70 
47 
60 
10 

60 
60 
60 
40 
70 

60 
35 
30 
50 
65 

24 
50 
80 
30 
20 

12 
12 

8 
75 
30 

71 
10 
21 
60 
10 

60 
60 
50 
40 
60 

100 100 
100 70 
100 95 

70 100 
100 75 

100 100 
30 20 
54 46 
70 50 
50 50 

80 
20 
34 
40 
50 

40 
34 
60 
13 
30 

12 
60 
12 
35 
80 

57 
14 
70 
25 
65 

30 
65 
50 
30 
16 

40 
40 
80 
50 
60 

60 
30 
BO 
70 
60 

4 
40 
40 
33 
40 

30 
40 
40 
40 
11 

35 
70 
22 
70 
25 

14 
40 
80 
50 

3 

35 
70 
40 
45 
50 

60 
20 
80 
26 
35 

50 
35 
20 
40 
55 

17 
50 
80 
30 
15 

11 
10 

5 
75 
30 

57 
60 
19 
40 

B 

60 
60 
50 
30 
50 

BO 
1B 
31 
30 
50 

MINERAl NAME 

VERMICULITE 
STRONTIANITE SYN 
OAHLLITE (CARBONATE-APATITE) 
XENOTIME 
OAHLLITE (CARBONATE-APATITE) 

CORDIERITE MU SYN 
WAVEll ITE 
SCHOEPITE 
BRANNERHE SYN 
WAVELUTE 

BARITE SYN 
CO SAUTE 
SCAPOUTE 
MARCASITE 
lEUCITE 

COPIAPITE 
CORDIER HE 
ANAlCIME (l 
JAMESONITE 
GALENA SYN 

TEl 

ANALCIME (ZEOliTE) 
MULL HE 
POLLUCITE 
OUFRENHE 
BRANNER HE 

QUARTZ (BETA! 
VOL TAITE 
SilliMANITE 
APATITE SYN {CARBONATE) 
NEPHELINE HYDRATE I SYN 

QUARTZ lBETAI 
MANGAN HE 
MANGANITE SYN 
ARAGONITE SYN 
CHALCOSIOERIT E 

ROCKBR!DGEITE 
MULLITE 
PHLOGOPITE !3T SYN) 
SERPIERITE 
KIESERITE SYN 

VANAOINITE 
CORDIER HE 
MINIUM SYN 
HORNBLENDE 
PHLOGOPITE (BORON SYNJ 

MINERAL NAME 

COSALITE 
SAPONITE SYN 
BIOTITE 
HELVITE 
GRAPHITE SYN 

EUCRYPTITE 
SODDYITE 
GREENOCKITE 
PHLOGOPITE 
MUSCOVITE (SYN 1Ml 

IlliTE 
CHRYSOCOLLA 
SILLIMANITE 
CINNABAR.SYN 
PHLOGOP IT E ( 3 TJ 

ROSCOELITE 
BRANNERITE SYN 
RICKARDITE 
DANAliTE 
MUSCOVITE fSYN 2Ml 

CASSITERITE SYN 
KYANITE (OISTHENE) 
HYDROMUSCOVITE 
GRAPHITE 
PHLOGOPITE HMl 

QUARTZ {ALPHA l 
MET AC I NNABAR 
MONTMORILlONITE 
LEPIDOlITE (1M I 
FERRI MOl YBDIT E 

ANGLESITE 
STROMEYERITE 
MUSCOVITE (NAT. 3Tl 
IlliTE tTRIOCT. t 
PHLOGOPITE SYN 

LEPIDOLITE 
MUSCOVITE ( li l 
SAN I DINE (HIGH) SYN 
BISBEEITE 
SODDY ITE 

SERICITE 
PHLOGOPITE SYN 
MUSCOVITE 
ORTHOCLASE (FEJ 
lEP [OOliTE {3M I 

FILE NO. 

10-0439 
5-0418 

15-0100 
11-0254 
12-0529 

14-0249 
2-0075 

13-0407 
12-0477 
17-0203 

5-0448 
13-0502 
2-0412 
3-0799 

15-0047 

11-0395 
9-0473 
7-0340 

13-0461 
5-0592 

7-0363 
15-0776 
15-0317 

8-0155 
8-0002 

7-0346 
17-0539 
10-0369 
13-0001 
10-0460 

ll-0252 
B-0099 
B-0016 
5-0453 
B-0127 

8-0159 
15-0776 
10-04B1 
14-0188 

1-063B 

13-0585 
9-0472 
B-0019 
9-0434 

14-0466 

FILE NO. 

13-0502 
12-0168 
2-0045 

15-0253 
12-0212 

14-0667 
8-0195 
6-0314 

10-0493 
7-0025 

9-0334 
3-0219 

10-0369 
6-0256 

10-0492 

10-0496 
12-0477 
6-0661 

11-0491 
7-0032 

5-0467 
11-0046 

2-0462 
13-0148 
10-0495 

5-0490 
6-0261 

13-0259 
10-0485 
15-0290 

5-0577 
9-0499 
7-0042 
9-0343 

16-0344 

1,0-0483 
10-04B2 
10-0353 
14-06B5 
12-0180 

2-0056 
16-0352 

6-0263 
B-0048 

10-0484 



26.92 
26.94 
27.00 
27.00 
27.00 

27.02 
27.02 
27.06 
27.07 
27.08 

21 .oa 
27.10 
27.10 
27.16 
27.24 

27.24 
27.24 
27.25 
27.27 
27.29 

27.31 
27.34 
27.34 
21.34 
27.36 

27.36 
21.31 
27.41 
27.42 
27.42 

27.42 
27.42 
27.42 
27.43 
27.49 

27.49 
27.49 
27.50 
27.50 
27.50 

27.50 
27.53 
27.53 
27.53 
27.57 

27.58 
27.58 
27.59 
27.60 
27.60 

27.60 
27.60 
27.62 
27.68 
27.68 

27.68 
27.68 
27.68 
27.68 
27.68 

27.69 
21.10 
27.70 
21.10 
27.70 

27.71 
27.76 
27.76 
21.71 
21.78 

27.78 
27.79 
27.79 
27.79 
27.79 

27.84 
27.85 
27.86 
27.86 
27.86 

27.86 
27.88 
27.88 
27.88 
21.88 

27.88 
27.88 
27.88 
27.88 
27.88 

TWO-THETA (COPPER) 

20.02 
34.63 
20.02 
28.86 
30.58 

8.04 
27.70 
30.07 
29.51 
14.).4 

28.76 
9.02 

13.31 
39.66 
10.49 

20.50 
32.66 
26.24 
29.78 
19.04 

25.92 
10.38 
16.14 
25.88 
20.90 

27.88 
21.71 
31.20 
19.58 
20.65 

29.06 
33.28 
44.82 
18.88 
21. 10 

27.77 
54.38 
12.03 
17.48 
27.78 

55.30 
23.54 
29.28 
43.27 
27.84 

17.90 
45.78 
35.66 
31.14 
19.06 

41.02 
23.60 
32.79 
22.98 
36.34 

13.40 
45.83 
23.79 
37.60 
21.18 

21.76 
36.18 
45.90 
21.26 
30.59 

16.45 
21.02 
27.76 
10.30 
41.82 

28.15 
23.73 
11.09 
33.02 
21.91 

32.78 
33.02 
55.30 
24.24 
23.22 

23.75 
36.09 
24.30 
31.14 
21.64 

44.82 
26.85 
10.71 
56.87 
21.72 

25.42 
8.90 

53 .. 52 
21.28 
23.58 

66.82 
29.98 
28.09 
21.10 
46.78 

27.00 
28.94 
64.14 
48.64 
25.28 

12.50 
35.16 
33.18 
31.05 
14.06 

30.64 
29.26 
28.68 
34.88 
50.72 

22.00 
21.40 
19.30 
34.06 
16.28 

24.42 
26.92 
32.78 
32.46 
25.60 

21.58 
41.26 
36.64 
33.40 
41.78 

32~90 
29.78 
31.50 
22.17 
23.69 

TWO-THETA (COPPER) 

17.30 
39.48 
29.89 
18.08 
29.26 

38.26 
43.36 
29.18 
12.36 
20.68 

26.79 
29.36 
32.17 
37.76 
48.64 

10.75 
13.31 
19.82 
27.02 
49.00 

27.37 
16.14 
46.02 
27.49 
27.50 

28.10 
13.23 
27.97 
28.06 
29.57 

27.57 
35.60 

8.66 
10.53 
28.76 

32.28 
12.38 
21.84 
21.95 
22.06 

22.06 
22.11 
27.36 
28.06 
28.06 

30.80 
64.68 
34.56 
23.52 
28.50 

40.22 
56.95 
10.62 
23.14 
32.04 

23.48 
28.68 
34.88 
41.18 
52.22 

29.35 
54.73 
9.12 

23.60 
31.16 

23.73 
27.34 
32.06 
23.75 
21.64 

23.71 
29.88 
21.95 
22.00 
30.79 

21.72 
20.23 
17.64 
25.88 
29.54 

46.28 
21.57 
35.48 
24.32 
23.73 

23.93 
23.79 
28.15 
22.00 
22.00 

55.66 
72.02 
44.00 
34.06 
11.98 

23.02 
57.10 
19.77 
32.28 
50.96 

27.13 
38.44 
35.44 
17.44 
83.20 

9.88 
26.69 
18.29 
29.98 
52.89 

21.40 
28.68 
54.22 
21.58 
41.78 

22.00 
20.32 
23.54 
23.66 
30;.75 

23.69 
38.40 
44.36 
35.02 
38.26 

54.92 
27.53 
23.60 
30.19 
28.15 

28.15 
28.15 
22.00 
27.36 
23.73 

50.96 
17.81 
43.82 
25.36 
25.00 

79.94 
34.88 
44.38 
30.78 
52.88 

16.52 
26.69 
23.47 
64.68 
29.76 

16.16 
28.12 
37.93 
38.47 
19.64 

31.48 
17.06 
18.58 
43.02 
21.95 

23.54 
25.79 
22.28 
30.16 
32.06 

46.28 
28.04 
29.66 
34.04 
26.53 

13.66 
56.68 
27.76 
33.66 
13.64 

51.28 
21.00 
35.34 
35.01 
23.99 

20.88 
48.92 
55.97 
16.10 
41.58 

49.78 
43.55 
61.85 
36.80 
34.06 

20.95 
41.78 
26.66 
50.36 
94.36 

19.16 
33.18 
34.63 
34.88 
58.00 

25.79 
18.58 
85.00 
13.66 
13.64 

22.91 
55.34 
24.59 
24.39 
34.80 

23.99 
9.21 

13.36 
15.70 
41.78 

57.54 
28.42 
24.45 
49.83 
24.52 

24.59 
24.52 
23.54 
28.61 
27.62 

56.78 
28.24 
55.67 
41.98 
46.02 

50.84 
44.29 
38.15 
92.08 

37.44 
30.94 
29.38 
62.26 
14.98 

24.02 
28.68 
36.21 
59.23 
27.95 

38.03 
23.58 
23.20 
45.54 
23.16 

24.59 
30.02 
29.63 
34.88 
29.46 

53.20 
46.28 
51.28 
34.65 
30.15 

41.80 
69.06 
28.22 
34.60 
23.61 

56.78 
25.67 
24.39 
39.80 
30.67 

39.12 
92.08 
62.13 
32.52 
48.92 

62.72 
22.17 
19.00 
35.30 
46.78 

25.76 
50.66 
28.04 
62.26 
25.50 

33.45 
38.81 
35.92 
50.84 
91.63 

30.02 
23.20 
41.58 
41.80 
23.61 

24.46 
32.93 
27.27 
28.'42 
56.56 

30.67 
35.19 
26.40 
30.27 
48.92 

16.80 
30.51 
29.78 
23.41 
30.40 

30.40 
28.61 
24.59 
27.79 
24.45 

RELATIVE INTENSITY 

80 100 70 
100 100 100 
100 45 45 

50 100 70 
100 70 50 

80 100 60 
90 100 80 
98 100 63 
40 100 60 
90 100 80 

75 100 86 
100 80 55 
100 25 20 
100 41 40 

70 100 80 

75 100 80 
80 100 90 
52 100 65 
70 100 70 
40 100 80 

100 85 80 
60 100 80 
60 100 75 

100 100 80 
100 40 25 

80 100 80 
100 90 70 
95 100 90 

100 80 40 
55 100 45 

40 100 60 
100 45 40 
100 35 35 
100 80 80 
100 60 50 

100 40 
100 50 

10 100 
100 80 
90 100 

100 90 
100 10 

60 100 
100 90 
100 70 

35 
41 
50 
80 
15 

80 
70 
55 
80 
40 

10 
80 
40 
25 
50 

40 
80 
59 
35 
70 

73 
40 
18 
23 
60 

55 
80 
46 
10 
30 

70 
60 
60 
80 
25 

70 
45 
50 
40 
40 

30 
35 
30 
35 
50 

25 
22 
10 
80 
15 

60 
50 
40 
50 
30 

70 70 
80 80 
20 14 
25 25 
50 45 

20 
80. 80 
57 55 
35 30 
40 40 

55 54 
35 30 
14 12 
16 13 
60 50 

55 35 
10 10 
38 33 
60 60 
30 30 

10 65 
40 40 
45 40 
80 80 
13 13 

10 70 
40 35 
45 35 
30 30 
35 25 

30 30 
25 25 
20 20 
30 30 
50 50 

20 
16 

4 
80 
13 

60 
40 
40 
50 
15 

20 
16 

4 
80 
13 

60 
30 
35 
45 
15 

RELATIVE INTENSITY 

100 80 
100 80 
100 90 

20 100 
90 100 

100 37 
85 100 
50 100 
50 100 
50 100 

80 100 
100 100 

90 100 
100 25 
100 80 

20 100 
12 100 
80 100 

100 90 
100 90 

90 100 
75 100 
40 100 
40 100 

100 9.() 

!W 
50 
90 
64 
70 

31 
90 
70 
35 
70 

80 
90 
95 
25 
10 

75 
14 
60 
80 
80 

10 
60 
40 
35 
15 

30 100 30 
75 100 75 

100 90 80 
100 90 80 

80 100 100 

10 100 40 
80 100 90 
50 wo 90 
80 100 80 
90 100 100 

50 100 
100 100 
100 40 
100 35 
100 80 

100 80 
100 80 
100 80 
100 75 
100 90 

50 
80 
27 
25 
80 

80 
80 
80 
60 
80 

80 
40 
40 
16 
50 

20 
75 
35 
35 
50 

60 
90 
90 

8 
50 

12 
8 

60 
80 
60 

45 
60 
30 
25 
15 

15 
63 
80 
70 
80 

30 
80 
40 
80 
40 

16 
80 
13 
25 
80 

80 
80 
70 
55 
80 

60 
30 
40 
13 
40 

20 
60 
25 
35 
40 

50 
90 
80 

8 
50 

10 
8 

60 
80 
50 

40 
45 
20 
20 
13 

11 
63 
80 
70 
60 

15 
70 
30 
60 
40 

16 
80 
11 
18 
70 

10 
10 
10 
45 
80 

60 
20 
40 
11 
30 

13 
50 
20 
25 
30 

50 
80 
70 

8 
40 

10 
8 

60 
80 
50 

35 
40 
10 
20 
13 

11 
50 
80 
70 
60 

15 
70 
30 
60 
30 

12 
80 
11 
16 
70 

70 
70 
70 
35 
70 

MINERAL NAME 

SHATTUCKITE 
LEPIDOliTE (120) 
ZIRCON 
MONAZITE 
CARNAL UTE 

ALLOPHANE 
HYALOPHANE 
CELESTITE SYN 
NEPHELINE SYN 
LEP I DOC ROC ITE 

HEM IMORPHHE 
ZINNWALD ITE 
SULPHUR 
BISMUTH 
SKLOOOWSKHE 

AMMONIA AlUM 
PROUSTITE SVN 
ARAGONITE SYN 
NEPHELINE 
BREWSTER HE 

LEUC1TE 
METATYUYAMUNITE 
MIRABIU TE 
WAVELUTE 
MICROCUNE 

ANORTHITE 
SANIOINE 
BERYL 
BLOEOITE 
POTASH ALUM 

CUPROBISMUT ITE 
BISMITE 
STOlZITE SYN 
CANCRI NITE SYN 
MICROCLINE 

SANIOINE (HIGHl SYN 
RUTIlE 
SCHOEPITE 
MOTTRAMITE 
ANORTHOCLASE 

STOLZITE 
ORTHOCLASE i FE) 
ANT HO PHYlLITE 
CHRYSOBERYL 
ANORTHOCLASE SYN 

MINERAL NAME 

DESCLOIZ ITE 
ALTAITE 
SPHENE 
MELANTERITE 
EMPLECTITE 

TELLURIUM 
CHRYSOBERYL SVN 
ANTHOPHYLLITE MG SYN 
EUCLASE 
STERNBERG IT E 

SANIDINE (HIGH) SVN 
EMPLECT ITE 
PYRARGYRITE SYN 
TELLUROBISMUTHITE 
CUBAN HE 

ANTHOPHYLLITE Al-FE 
ERYTHRITE 
MONTMORILLONITE IANHY) 
HYALOPHANE 
ENARGITE 

SAN I DINE 
MIRASILITE 
DIGENITE 
SANIDINE tHIGH) SYN 
ANORTHOCLASE 

ALBITE (HIGHI 
ERYTHRITE 
ANORTHITE SYN 
ANDESINE 
PJGEONITE 

ANORTHOCLASE SYN 
PARAGONITE 
TYUYAMUNITE 
WAVELLITE 
EMPLECT ITE 

CERARGYR ITE 
PHI LllPS IT'E 
LABRADORITE 
ALBITE ( LOWJ 
PLAGIOCLASE SYN 

BYTOWNITE 
PLAGIOCLASE 
ANORTHITE 
ANORTHITE 
LABRADORITE 

FILE NO. 

13-0507 
15-0062 

6-0266 
11-0556 

8-0075 

2-0039 
11-0417 

5-0593 
9-0338 
8-0098 

5-0555 
13-0227 
13-0141 
5-0519 
8-0447 

7-0022 
11-0470 

5-0453 
9-0458 

15-0582 

15-0047 
8-0287 

11-0647 
17-0203 
12-0703 

9-0464 
13-0456 
9-0430 
4-0549 
1-0011 

8-0086 
14-0699 

8-0476 
15-0134 
10-0479 

10-0357 
4-0051 

13-0241 
12-0538 

9-0478 

8-0108 
8-0048 
9-0455 

11-0448 
10-0361 

FILE NO. 

12-0537 
8-0028 

11-0142 
1-0255 

10-0474 

4-0554 
10-0082 
16-0401 
14-0065 
11-0061 

lQ-0353 
2-0516 

14-0280 
15-0863 
9-0324 

11-0253 
11-0626 
7-0304 

11-0417 
1Q-0436 

13-0456 
11-0647 
9-0064 

10-0357 
9-0478 

10-0393 
lQ-0480 
10-0379 
10-0359 
13-0421 

10-0361 
12-0187 
6-0017 
2-0075 
3-0581 

6-0480 
12-0455 
3-0499 
1-0739 

lQ-0360 

9-0467 
9-0456 
9-0464 

12-0301 
9-0465 



27.88 
27.88 
27.88 
27.92 
27.92 

27.94 
27.94 
27.94 
27.97 
27.97 

27.91 
28.06 
28.06 
28.06 
28.06 

28 .. 06 
28.06 
28.06 
28.06 
28.06 

28.06 
28 .. 10 
28.10 
28.11 
28.12 

28.15 
28.15 
28.18 
28.22 
28.22 

28.22 
28.22 
28.23 
28.24 
28.30 

28.30 
28.30 
28.32 
28.37 
28.40 

28.40 
28.40 
28.40 
28.42 
28.44 

28.46 
28.48 
28.48 
28.50 
28.50 

28.50 
28.50 
28.50 
28.50 
28.50 

28.52 
28.52 
28.58 
28.58 
28.58 

28.58 
28.58 
28.58 
28.58 
28.60 

28.61 
28.61 
28.61 
28.63 
28.65 

28.67 
28.68 
28.68 
28.68 
28.68 

28.68 
28.68 
28.68 
28.68 
28.68 

28.70 
28.70 
28.70 
28.70 
28.72 

28.74 
28.74 
28.76 
28.76 
28.76 

TWO-THETA (COPPERI 

28.06 
30.94 
35.77 
23.54 
30.43 

19 .. 44 
26.26 
29.74 
16.42 
19.25 

27.79 
13.46 
22.06 
22.11 
27.79 

27.88 
27.88 
46 .. 90 
62.78 
68.09 

68.49 
23.71 
30.70 
31.07 
17.54 

7.96 
27.88 
31.14 
15.92 
24.84 

29 .. 54 
47.04 
32.78 
31.82 
17.82 

28.58 
47.06 
19.13 
40.56 
24.78 

28.50 
28.68 
29.76 
37.31 
10.43 

22.06 
62.31 
20.18 
13.86 
24.10 

20.88 
57.92 
31.02 
30.40 
24.66 

21.95 
29.98 
27.88 
23.41 
22.00 

22.00 
22.00 
32.68 
35.77 
26 .. 61 

47 .. 09 
27.78 
30.94 
29.98 
26.04 

16.40 
27.36 
36.01 
19.98 
26.50 

32.78 
32.64 
10.39 
25.75 
24.78 

41.38 
55.82 
30.56 
50.24 
12.26 

22.10 
25.20 
31.70 
56.45 
29.51 

23.66 
57.61 
26.29 
24.16 
38.11 

23.02 
24.84 
35.44 
32.80 
20.42 

23.73 
27 .. 36 
75.58 
20.23 
46.27 

35.63 
22.00 
31.43 
36.53 
27.50 

19.90 
22.00 
30.39 
34.74 
43.68 

43.24 
55.66 
26.03 
14.06 
29.26 

37.28 
87.48 
37.70 
66.45 
29.16 

20.44 
25.64 
42.40 
42.44 
26.38 

TWD-THETA !COPPER) 

29.07 
14.22 
21.98 
15.70 
28.40 

29.26 
29.76 
31.24 
40.98 
56.02 

10.36 
12.83 
13.48 
17.50 
24.30 

25.20 
28.30 
30.16 
47.56 
1.0;.56 

33.18 
47.29 
47.77 
25.01 
9.47 

31.33 
25.46 
27.68 
28.40 
28.96 

29.74 
29.98 
39.32 
40.42 
40.98 

33.05 
37.47 
37.49 
57.71 
10.53 

10.57 
32.16 
13.40 
29.54 
29.66 

14.40 
33.66 
33.80 
23.08 
22.10 

27.60 
51.90 
35.74 
28.68 
31.24 

10.47 
37.47 
25.20 
29.16 
35.60 

50.96 
41.38 
47.82 
56.34 
33.12 

33.56 
56.00 
56.60 
31.83 
19.04 

41.24 
31.40 
29.36 
25.20 
39.30 

31.48 
29.54 
55.66 
68.25 
28.50 

10.51 
49.54 
55.56 
46.83 
32.82 

32.06 
19.02 
27.08 
27.86 
47.84 

40.37 
31.94 
29.84 
35.16 
20.44 

11.98 
38.96' 
24.10 
37.44 
34.74 

21.73 
18.10 
20.88 
40.22 
38.10 

19.80 
37.28 
32.64 
33.12 
2.7.29 

10.98 
33.05 
27.36 
25.23 
36.28 

23.64 
40.87 
38.44 
25.64 
45.78 

38.78 
33.14 
72.66 
65.90 
37.44 

26.37 
60.08 
56.96 
76.08 
35.44 

22.21 
33.80 
27.00 
38.26 
29.96 

30.51 
67.37 
37.15 
22.06 
42.97 

39.30 
37.28 
48.10 
49 .. 00 
31 .. 50 

24.59 
20.51 
30.51 
26.77 
24.39 

27.62 
28 .. 61 
87.09 

9.31 
46.96 

38.30 
22.91 
14.76 
27.13 
31.02 

45.56 
23.54 
35.42 
29.26 
51.90 

59.60 
76.08 
34.44 
24.18 
27.68 

41.78 
68.71 
42.94 
13.80 
40.22 

41.78 
28.04 
16.10 
59.23 
21.71 

27.91 
36.34 
37.44 
45.06 
41.78 

41.58 
42.61 
33.54 
41.58 
17.86 

26.29 
42.23 
27.42 
45.78 
41.18 

41.78 
41.78 
49.20 
76.88 
48.09 

13.97 
56.60 
30.51 
46.50 
48.69 

48.55 
48.72 
41.78 
28.04 
50.06 

49.20 
16.16 
79.07 
41.94 
41.58 

27.21 
69.65 
18.33 
18.60 
19.69 

27.34 
29.06 
16.52 
41.78 
31.94 

13. 8!:' 
35.1t. 
58.00 
24.?0 
29.41 

44.14 
29.54 
33.14 
36.07 
34.77 

24.45 
27.79 
26.94 
37.31 
47.09 

46.32 
24.46 
26.16 
42.67 
36.80 

48.55 
24.59 
26.99 
17.90 
47.84 

41.38 
78.30 
41.32 
27.19 
36.18 

59.60 
75.94 
46.73 
58.69 
14.36 

35.74 
28.96 
22.10 
72.10 
18.14 

35.25 
38.60 
32.64 
22.20 
35.74 

48.92 
47.96 
50.66 
41.98 
33.66 

29.32 
60.08 
41.78 
15.90 
43.46 

43.24 
59.60 
33.92 
88.68 
31.90 

21.84 
76.52 
88.68 
22.39 
60.64 

55.93 
55.78 
50.66 
28.96 
17.40 

36.04 
20.02 
42.82 
75.30 
41.98 

30.40 
17.79 
50.12 
54.24 
29.97 

55.89 
48.92 
37.44 
48.92 
27.94 

RELATIVE INTENSITY 

80 100 
100 80 
90 100 

100 25 
65 100 

35 100 
100 50 
90 100 
90 100 

100 67 

90 100 
26 100 

100 80 
100 90 

90 100 

90 100 
15 100 
60 100 
70 100 

100 75 

ao 
80 
80 
20 
60 

35 
50 
80 
80 
40 

80 
30 
80 
80 
ao 

80 
60 
50 
90 
65 

100 75 50 
100 30 30 

70 100 100 
60 100 95 

100 90 90 

37 100 3 
80 100 80 

100 87 51 
100 10{) 100 
100 75 60 

100 70 30 
100 49 48 
100 80 70 

90 100 80 
80 100 60 

100 100 70 
94 100 35 

100 100 100 
100 59 23 

25 100 20 

90 100 
100 100 

30 100 
100 50 

65 100 

40 
90 
60 
50 
85 

70 
60 ao 
20 
45 

30 
40 
60 
80 
27 

80 
25 
70 
80 
70 

ao 
55 
50 
60 
55 

40 
15 
16 
60 
80 

3 
70 
44 
90 
55 

30 
47 
45 
70 
60 

60 
16 
50 
20 
15 

25 
90 
30 
25 
55 

10 
60 
80 
15 
45 

30 
40 
60 
60 
20 

ao 
20 
70 
10 
70 

80 
45 
50 
50 
50 

40 
11 
12 
50 
50 

2 
70 
43 
80 
45 

30 
18 
35 
60 
40 

60 
12 
40 
13 
15 

25 
90 
20 
25 
50 

RElATIVE INTENSITY 

95 100 75 
100 80 80 
100 30 30 
100 50 50 
100 90 40 

70 100 90 
100 90 50 
100 90 90 
90 100· 90 
ao 100 so 

100 80 80 
90 100 100 
70 100 50 
10 100 80 

100 ao 75 

100 70 60 
100 100 70 
100 90 50 
100 51 30 
100 100 90 

100 100 100 
100 70 40 
100 50 35 
100 94 63 
100 100 90 

100 65 60 
22 100 33 
90 100 100 

100 100 90 
60 100 50 

50 100 90 
35 100 80 

100 40 40 
100 70 67 
90 100 90 

80 100 70 
60 100 60 
80 100 80 

100 90 80 
55 100 50 

85 100 
51 100 

100 86 
100 100 
60 100 

21 
73 
75 
CJO 
45 

15 
70 
16 
50 
25 

50 
40 
80 
~g 

75 
70 
30 
60 
70 

40 
6Q 
40 
10 
75 

80 
30 

6 
60 
65 

45 
20 
90 
90 
50 

50 
30 
40 
63 
90 

10 
60 
70 
80 
45 

20 
48 
73 
40 
40 

65 
70 
16 
50 
25 

40 
30 
80 
90 
60 

70 
40 
30 
60 
60 

40 
60 
30 

9 
50 

80 
30 

6 
55 
40 

40 
15 
90 
90 
50 

50 
25 
40 
56 
90 

60 
60 
50 
70 
20 

18 
47 
55 
40 
40 

60 
50 
80 
15 
35 

30 
30 
50 
50 
15 

80 
18 
60 
10 
70 

70 
35 
40 
50 
50 

40 
11 
12 
45 
50 

1 
70 
35 
60 
40 

20 
15 
35 
60 
40 

60 
10 
40 
a 

13 

20 
90 
20 
20 
30 

25 
70 
14 
35 
20 

30 
30 
80 
90 
60 

65 
30 
30 
50 
50 

40 
60 
20 

9 
45 

80 
30 

6 
38 
40 

40 
14 
80 
90 
40 

40 
25 
30 
40 
90 

60 
20 
50 
70 
20 

15 
31 
54 
30 
30 

MINERAL NAME 

OliGOClASE 
HYPERSTHENE 
MARGARITE 
ALBITE 
TOPAZ 

RUTHERFORDINE SYN 
ROCKBRIDGE HE 
POLYBASHE 
REALGAR 
CANCRINITE 

ANORTHITE SYN 
ANNABERGlTE 
OLIGOCLASE 
ORTHOCLASE 
ANDESINE 

lABRADORITE 
ANORTHITE 
BORNITE 
PARAGON! 
KYANITE 

KYANITE 
AlBITE { Hll GH l 

NE) 

POlY HAL HE 
CLINOENSTATITE SYN 
DUFRENHE 

MONTMORillONITE {Ali SYN 
ANORTHITE 
ENSTATITE 
SCORODITE 
GREENOCK HE 

KAI NITE 
URANI NilE SYN 
ARFVEDSONITE 
AXINITE 
BUTLERITE 

HOllANDITE 
FLUORITE SYN 
AMBL YGON ITE 
SYLVITE 
CLINOCLASITE 

BARYTOCALC ITE 
HOLLANDITE 
XANTHOCONITE 
PYROLUSITE 
CORDIERITE IHIGHI SYN 

MINERAl NAME 

LAZUUTE 
GlAUBERITE 
LANGBEIN HE 
COlEMANITE 
BARYTOCALCITE 

EMPLECTITE 
CHALCOSTILBHE 
EMMONS HE 
HOLLANDITE 
CUPRODESCLOIZITE 

CORDIERITE 
CRYPTOMELANE 
CARNOTITE 
NATROJAROSITE 
PHENAKITE 

lANARITE 
HOLLANDITE 
FERGUSONITE 
SPHALERITE SYN 
TREMOLITE 

HARMOTOME 
STANNITE 
WURTZ ITE 
BJSMUTHINITE SYN 
TALC 

OATOLI TE 
ANHYDRITE 
EMPLECTITE 
HOLLANDITE 
JAROSITE 

PEARCEITE 
ESCHYNITE 
TETRADYMITE 
ANTIMONY 
HOllANDITE 

ACTINOLITE 
CRYPTOMELANE 
CRYPTOMElANE 
SCHEELITE 
RIEBECKITE SYN 

TREMOLITE fFLOUR) SYN 
THENARDITE 
HEMIMORPHITE 
EMPLECTITE 
TillEYITE 

FILE NO. 

9-0457 
2-0520 

12-0188 
9-0466 

12-0765 

9-0163 
8-0159 
8-0123 
9-0441 
3-0503 

1Q-0379 
11-0625 
9-0457 
9-0462 

10-0359 

9-0465 
12-0301 
14-0323 
10-0420 
11-0046 

3-0513 
10-0393 
13-0526 
13-0415 
8-0155 

11-0303 
9-.0464 
7-0216 
5-0216 
6-0314 

14-0591 
5-0550 

14-0633 
6-0448 

16-0819 

12-0514 
4-0864 
8-0102 
4-0587 

12-0297 

15-0285 
4-0590 
8-0134 

12-0716 
13-0293 

FILE NO. 

14-0137 
2-0556 

17-0740 
6-0331 

15-0285 

10-0474 
9-0143 
7-0404 
4-0813 

13-0240 

12-0303 
12-0706 
8-0317 

11-0302 
9-0431 

4-0598 
12-0514 

9-0443 
5-0566 

13-0437 

13-0494 
11-0062 
12-0688 
6-0333 

13-0558 

11-0070 
6-0226 
2-0516 
4-0590 

1Q-0443 

8-0132 
15-0864 
9-0447 
5-0562 
4-0813 

7-0336 
6-0547 
4-0778 
8-0145 

15-0516 

9-0330 
5-0631 
5-0555 
3-0581 

13-0416 



28.76 
28.78 
28.7f:1 
28.80 
28.80 

28.80 
2·8.86 
28.86 
28.86 
28.86 

28.89 
28.89 
28.8<:1 
28.89 
28.89 

28.89 
28.94 
28.96 
28.96 
28.98 

28.9f:1 
28.99 
29.06 
29.06 
29.06 

29.07 
29.07 
29.09 
29.09 
29.09 

29.09 
29.09 
29.10 
29.10 
29.12 

29.14 
29.16 
29.16 
29.18 
29.18 

29.18 
29.19 
29.26 
29.26 
29.26 

29.26 
29.26 
29.28 
29.32 
29.35 

29.36 
29.36 
29.36 
29.38 
29.38 

29.39 
29.43 
29.44 
29.45 
29.4t 

29.46 
29.48 
29.48 
29.48 
29.48 

29.51 
29.51 
29.54 
29.54 
29.54 

29.54 
29.54 

2
29.54 
9.56 

29.57 

29.58 
29.59 
29.63 
29.64 
29.66 

29.66 
29.66 
29.74 
29.74 
29.74 

29.74 
29.74 
29.76 
29.76 
29.76 

TWO-THETA (COPPER) 

32.04 
25.64 
25.88 
18.64 
30.61 

47.11 
11.18 
31.14 
33.28 
49.20 

10.51 
12.65 
31.16 
33.18 
34.09 

34.59 
35.16 
28.68 
34.74 
33.66 

9.60 
25.67 
10.61 
29.84 
32.78 

28.46 
28.80 

5.78 
20.04 
31.39 

32.56 
48.42 
20.90 
25.72 
30.34 

18.08 
8.42 

17.50 
10.62 
32.80 

48.58 
11.71 
27.60 
29.74 
31.82 

35.30 
60.02 
42.65 
29.07 
22.80 

18.64 
24.70 
27.00 
47.84 
19.28 

32.94 
30.19 
51.83 
26.37 
17.39 

42.42 
25.58 
39.30 
30.92 
8.94 

19.38 
43.73 
32.33 
26.34 
27.42 

14.40 
18.64 
19.73 
37.15 
52.15 

10.56 
57.73 
22.11 
23.26 
32.63 

46.02 
25.96 
28.58 
27.62 
10.72 

90.87 
20.80 
28.50 
43.24 
47.82 

38.44 
37.44 
42.99 
57.92 
26.77 

58.08 
19.16 
21.28 
56.78 
55.30 

25.98 
49.83 
44.43 
27.10 
54.98 

20.85 
51.58 
45.78 
42.40 
21.76 

20.18 
32.80 
35.78 
21.04 
24.42 

40.37 
57.92 
34.36 
35.05 
37.41 

22.98 
90.77 
26.61 
29.51 
37.85 

50.06 
32.90 
40.22 
19.77 
35.77 

57.61 
33.45 
11.98 
59.18 
32.90 

TWO-THETA {COPPER) 

32.40 
42.20 
27.53 
23.77 
10.75 

27.68 
43.90 
47.88 
10.31 
19.4-2 

10.47 
3.9. 43 
15.12 
23.54 
29.84 

38.96 
25.90 
38.97 
49.14 
51.48 

10.43 
22.98 
23.58 
28.22 
28.76 

29.98 
31.82 
34.32 
5.84 

30.79 

29.36 
33.17 
33.23 
50.66 
28.76 

33.27 
35.44 
27.94 
29.26 
31.48 

33.40 
58.74 
14.72 
20.84 
28.50 

25.00 
40.04 
10.71 
46.54 
27.69 

28.68 
32.90 
29.58 
26.37 

<;.68 

10.38 
43.18 
39.48 
23.86 
14.78 

47.84 
23.54 
47.93 
57.96 
47.06 

28.44 
27.07 
26.26 
32.78 
27.86 

28.68 
61.34 
48.92 
19.92 
27.79 

47.88 
34.02 
57.18 
39.48 
47.84 

37.93 
25.64 
31.02 
43.24 
28.68 

57.56 
49.48 
31.94 
26.74 
51.90 

24.92 
45.54 
31.50 
71.52 
9.88 

38.44 
76.95 
35.96 
21.62 
37.47 

29.43 
47.53 
24.78 
33.86 
19.62 

31.82 
33.43 
31.85 
91.42 
30.83 

26.38 
21.10 
24.99 
43.24 
38.26 

33.14 
36.96 
58.34 
34.46 
30.75 

35.96 
33.65 
36.49 
66.22 
29.96 

25.02 
52.22 
35.44 
59.18 
38.78 

36.64 
80.66 
25.·72 
43.68 
38.96 

18.82 
40.98 
26.88 
47.14 
27.19 

34.36 
27.60 
25.36 
60.02 
39.84 

35.48 
54.63 
36.10 
34.63 
60.51 

23.66 
27.16 
50.06 
41.18 
36.64 

21.31 
47.61 
25.64 
45.78 
46.28 

27.91 
47.14 
35.19 

9.31 
24.25 

25.82 
78.15 
35.07 
33.27 
53.12 

40.78 
12.88 
45.78 
61.85 
66.55 

78.6<; 
31.20 
41.58 
60.02 
52.88 

17.54 
29.96 
35.34 
62.54 
19.16 

41.78 
51.81 
40.22 
28.06 
49.83 

28.50 
48.55 
26.92 
33.67 
21.18 

35.44 
47.87 
35.48 
48.83 
15.33 

21.71 
30.78 
30.16 
59.60 
41.78 

16.16 
43.46 
79.86 
36.04 
34.80 

40.22 
41.62 
46.42 
31.70 
31.94 

37.47 
20.84 
48.10 
60.02 
49.20 

38.26 
69.00 
49.48 
27.68 
42.61 

25.64 
41.98 
22.80 
34.20 
32.69 

54.14 
33.54 
41.98 
70.78 
40.78 

19.64 
34.09 
23.86 
34.94 
35.77 

29.58 
37.94 
17.40 
49.78 
18.01 

36.84 
68.49 
9.59 

47.56 
53.20 

35.25 
34.20 
54.63 
62.:n 
36.91 

27.36 
56.30 
42.50 
47.56 
49.25 

32.52 
21.40 
15.90 
19.00 
41.62 

98.19 
23.47 
48.92 
47.84 
59.18 

33.40 
50.66 
24.39 
78.00 
33.45 

50.66 
42.10 
19.45 
54.21 
67.92 

29.66 
36.00 
46.52 
41.18 
23.39 

41.98 
20.95 
42.54 
92.30 
39.17 

18.14 
38.15 
42.20 
41.38 
48.92 

20.02 
50.06 
82.34 
55.66 
56.56 

19.45 
23.35 
54.88 
33.66 
27.94 

61.17 
61.34 
33.14 
47.84 
36.04 

55.30 
83.20 
42.40 
23.32 
47.96 

RELATIVE INTENSITY 

100 100 100 
100 60 50 

97 100 80 
100 53 31 

80 100 60 

100 30 28 
160 100 80 
100 70 50 
100 50 50 

80 100 80 

80 100 100 
80 100 100 
30 100 30 
95 100 90 
20 100 80 

70 
40 
76 
30 
60 

22 
50 
25 
40 
70 

60 
70 
20 
70 
20 

100 30 25 15 
100 100 90 70 
100 60 50 50 
100 90 60 50 

80 100 60 60 

100 60 50 20 
100 100 100 80 

80 100 90 60 
85 100 60 40 

100 60 40 30 

100 95 75 75 
31 100 53 30 

100 100 100 100 
100 86 72 51 

25 100 35 22 

80 100 70 60 
100 90 70 70 
100 75 70 60 

70 100 60 55 
100 31 28 20 

100 70 70 70 
40 100 40 40 

. 80 100 70 60 
100 70 50 35 
100 90 80 80 

100 97 75 
57 100 51 

100 90 70 
100 100 100 

65 100 75 

70 
28 
50 
90 
55 

50 
40 
67 
28 
60 

16 
50 
25 
20 
60 

60 
70 
17 
70 
18 

50 
20 
57 
23 
60 

14 
50 
25 
20 
60 

50 
60 
13 
70 
15 

12 12 
60 40 
50 40 
40 40 
60 40 

15 15 
80 80 
55 50 
40 35 
30 30 

65 25 
28 23 

100 100 
46 40 
20 20 

60 60 
60 55 
60 50 
30 30 
15 14 

60 50 
30 30 
60 50 
25 20 
80 60 

60 
27 
40 
90 
35 

60 
21 
30 
80 
35 

RELATIVE INTENSITY 

95 100 
100 50 
100 60 

90 100 
75 100 

100 100 
10 100 

100 60 
90 100 

100 50 

65 100 
100 18 

95 100 
55 100 

100 100 

100 25 
100 100 
100 24 
100 80 

80 100 

85 100 
100 60 

60 100 
70 100 

100 100 

70 
30 
55 
70 
20 

90 
50 
50 
90 
40 

95 
18 
45 
56 
60 

16 
90 
16 
60 
50 

65 
40 
70 
30 
90 

65 
30 
40 
40 
12 

90 
50 
50 
80 
40 

65 
17 
40 
55 
60 

16 
90 

9 
60 
40 

55 
35 
40 
30 
40 

80 
100 
100 
100 
100 

100 35 30 
60 60 40 
70 70 70 

100 100 100 
100 80 80 

50 100 
65 100 
60 100 
50 100 

100 60 

60 
70 
6-Q 
70 
45 

100 100 80 
90 100 80 

100 90 80 
100 100 100 
100 90 50 

70 100 60 
68 100 84 

100 95 50 
100 B7 86 

50 100 90 

50 
50 
45 
30 
40 

60 
80 
60 
90 
50 

55 
68 
45 
76 
40 

55 
20 
40 
30 
10 

90 
45 
50 
80 
40 

55 
17 
35 
41 
60 

10 
90 

9 
40 
30 

50 
35 
40 
30 
40 

50 
20 
35 
30 
10 

80 
40 
40 
70 
40 

55 
14 
30 
41 
60 

10 
70 

9 
30 
30 

30 
30 
40 
20 
30 

25 25 
30 30 
50 40 

100 100 
60 60 

50 
40 
25 
20 
40 

60 
10 
60 
90 
50 

25 
63 
12 
71 
30 

40 
30 
25 
20 
30 

60 
70 
50 
80 
40 

25 
63 
10 
57 
30 

MINERAL NAME 

GADOLINITE 
CORONADITE 
BARITE SYN 
SCHEELITE 
PECTOUTE 

POWELLITE 
DUNDASITE 
MONAZITE 
URANINITE 
CALEOONITE 

RIEBECKITE 
NATROLITE {KI SYN 
AKERMANITE 
HORNBLENDE 
SPINEL ( MN) 

KALIOPHI l[ TE 
PREHNITE 
JAROSITE 
STEPHANITE 
TRONA 

PYROPHYLUTE 
SCAPOLITE 
GRUNERITE 
VANADINITE 
CUPROBI SMUT IT E 

LAZULITE 
SCHEELITE 
MONTMOR I LlON lTE 
PYROPHYLLITE 
GEHLENITE SYN 

CUMMINGTONITE 
CHALCOPYRITE (GAMMA) 
NEPHELINE (Kl 
SCAPOL ITE 
MASSICOT SYN 

CARPHOS I DER ITE 
COPIAPITE 
NATROJAROSITE 
ANTHOPHYLLITE MG SYN 
CUMM1NGTONITE (MNI 

CHALCOPYRITE (BETA! 
GYPSUM 
EMPLECTITE 
MIMET ITE 
COVELUTE 

MINERAL NAME 

STI BNITE SYN 
SYLVANITE 
ANTHOPHYLLITE 
COlORADOITE 
ANTHOPHYlliTE AL-FE 

EMPLECTITE 
BORACITE 
SCAWT ITE 
CORDIERITE 
PYROPHYLLITE 

CORDIERITE (LOWI SYN 
CAlCITE SYN 
BEAVERITE 
NITER SYN 
SCAWTI TE 

SODA-NITER SYN 
SCAPOLITE 
NITER INA) SYN 
CHALCOPYRITE 
PENTLAND ITE 

COROIERITE (HIGH) SYN 
NEPHEliNE SYN 
CHALCOS I DER IT E 
KAINITE 
EMPLECTI TE 

ESCHYNITE 
NAGYAGITE 
STETEFELDITE 
BEIDELliTE 
PIGEONITE 

SCAWT ITE 
SPURRITE 
ANDRADITE SYN 
CORVUSITE 
TillEYITE 

STAUROLITE 
LITHIOPHIUTE 
POLYBASITE 
MIMET ITE 
PEARCEITE 

UVAROVITE 
MICROLITE 
BASSANITE 
ANGLE SITE 
CHALCOSTILBITE 

FILE NO. 

8-0190 
7-0361 
5-0448 
7-0210 

12-0238 

7-0212 
21-0936 
11-0556 
13-0225 
8-0153 

14-0230 
3-0062 

10-0391 
9-0434 
4-0732 

11-0313 
7-0333 

10-0443 
11-010B 
11-0643 

12-0203 
2-0405 

17-0725 
13-0585 

8-0086 

14-0137 
7-0210 
3-0009 
3-0574 
9-0216 

7-0382 
ll-0570 
12-0198 
14-0170 
5-0570 

2-0597 
11-0395 
11-0302 
16-0401 
13-0376 

11-0515 
6-0046 

10-0474 
13-0056 
6-0464 

FILE NO. 

6-0474 
9-0477 
9-0455 
8-0026 

11-0253 

2-0516 
5-0710 

1G-0400 
9-0472 
2-0613 

13-0294 
5-0586 

17-0476 
5-0377 

12-0777 

7-0271 
2-0412 
7-0271 
9-0423 
8-0090 

13-0293 
9-0338 
8-0127 

14-0591 
3-0581 

15-0864 
'8-0003 
8-0012 
3-0013 

13-0421 

10-0400 
13-0496 
10-0288 
15-0247 
13-0416 

15-0397 
13-0336 

8-0123 
13-0056 

8-0132 

11-0696 
3-1139 

14-0453 
5-0577 
9-0143 



29.76 
29.78 
29.78 
29.78 
29.78 

29.7f: 
29.82 
29.84 
29.84 
29.84 

29.84 
29.86 
29.86 
29.81 
29.88 

29.88 
29.88 
29.88 
29.88 
29.89 

29.95 
29.96 
29.98 
·29.98 
29.98 

29.98 
29.98 
29.98 
30.02 
30.06 

30.06 
30.06 
30.06 
30.06 
30.07 

30.09 
30.09 
30.09 
30.09 
30.09 

30.10 
30.11 
30.16 
30.1:6 
30.16 

30.16 
30.16 
30.16 
30.16 
30.18 

30.19 
30.19 
30.19 
30.19 
30.19 

30 .19' 
30.19 
30.26 
30.26 
30.26 

30.26 
30.27 
30.30 
30.30 
30.30 

30.30 
30.34 
30.34 
30.35 
30.38 

30.38 
30.38 
30.40 
30.40 
30.43 

30.51 
30.51 
30.52 
30.56 
30.56 

30.57 
30.58 
30.59 
30.61 
30.62 

30.62 
30.62 
30.62 
30.64 
30.70 

TWO-THETA (COPPER) 

31.70 
21.26 
35.48 
35.63 
49.60 

49.80 
30.26 
11.22 
29.06 
29.46 

43.24 
30.16 
35.16 
35.51 
13.23 

24.32 
30.94 
35.34 
56.83 
27.59 

30.84 
50.66 
13.46 
18.41 
29.54 

31.07 
32.29 
43.29 
11.32 
10.80 

22.38 
31.36 
31.94 
35.44 
27.06 

13.02 
20.00 
23.22 
43.95 
43.95 

25.<}8 
30.34 
9.92 

14.92 
19.74 

28.40 
27.27 
56.83 
':>6.83 
58.90 

59.10 
18.33 
22.54 
26.34 
14.78 

30.70 
43.68 
61.80 
30.91 
27.79 

30.30 
39.29 
13.62 
c5.24 
34.56 

13.90 
84.10 
28.06 
14.9<} 
28.68 

28.11 
30.57 
33.56 
36.06 
21.70 

9.93 
43.24 
36.34 
35.02 
32.79 

33.05 
58.41 
25.30 
33.82 
33.82 

43.09 
18.56 
31.58 
50.36 
19.97 

42.40 
31.05 
30.83 
92.19 
14.81 

34.36 
23.54 
30.70 
21.04 
19.62 

43.90 
30.80 
56.40 
35.66 
20.32 

34.50 
47.19 
20.04 
91.09 
44.00 

20.18 
42.82 
11.31 
36.37 
33.14 

36.53 
28.42 
53.26 
24.86 
18.38 

26.02 
21.66 
3<}.12 
42.40 
28.09 

27.88 
18.10 
26.94 
53.59 
53.59 

51.02 
23.66 
24.78 
28.86 
58.37 

TWO-THETA ICOPPERJ 

28.58 
2<J.86 
33.80 
35.52 
34.83 

12.65 
19.91 
24.32 
25.45 
31.27 

31.61 
50.30 
29.82 
35.60 
42.18 

50.36 
36.18 
21.84 
26.21 
29.88 

49.25 
29.12 
30.11 
35.74 
18.70 

53.54 
53.54 
16.42 
50.69 
27.92 

19.91 
31.96 
25.99 
19.13 
25.98 

32.29 
27.00 
19.04 
28.80 
30.72 

31.61 
34.22 
62.13 
32.01 
18.42 

47.82 
43.68 
58.34 
62.68 
22.28 

28.89 
38.13 
53.22 
33.56 
33.43 

36.22 
59.82 
18.33 
57.14 
56.78 

59.60 
18.64 
19.00 
20.23 
24.32 

50.42 
32.63 
18.56 
63.11 
23.70 

36.34 
40.22 
27.97 
60.29 
24.10 

15.83 
58.90 
15.80 
28.32 
15.80 

29.98 
19.06 
27.29 
22.80 
31.27 

37.15 
58.65 
10.66 
44.90 
34.06 

32.64 
30.80 
55.66 
57.09 
21.05 

49.83 
39.17 
51.58 
56.45 
13.42 

14.19 
35.05 
23.54 
23.70 
47.04 

35.0.2 
23.79 
24.25 
34.50 
34.50 

40.26 
37.85 
23.66 
43.42 
24.44 

18.78 
62.72 
32.80 
35.19 
38.11 

10.79 
21.10 
35.83 
37.70 
53.39 

28.42 
23.58 
14.06 
26.77 
35.30 

58.82 
37.63 
36.07 
43.78 
15.26 

16.10 
38.47 
65.76 
65.76 
28.52 

93.78 
24.05 
46.03 
45.78 
21.18 

41.18 
21.14 
88.88 
27.62 
55.34 

49.83 
17. 88 
30.72 
92.19 
55.97 

36.56 
29.95 
20.51 
37.63 
16.16 

27.13 
26.69 
70.85 
19.62 
14.50 

17.38 
36.50 
49.78 
51.90 
44.38 

18.07 
38.13 
36.37 
71.47 
71.47 

71.03 
24.32 
28.86 
59.60 
38.01 

49.20 
21.14 
47.30 
43.16 
25.60 

54.63 
58.37 
63.50 
19.21 
15.02 

19.S1 
81.67 
24.05 
43.24 
52~22 

81.50 
24.40 
27.53 
36.99 
49.83 

99.51 
53.12 
24.32 
57.88 
36.34 

23.76 
15.00 
49.00 
82.52 
42.97 

11.64 
36.68 
52.47 
42.94 
33.27 

26.69 
25.00 
19.64 
27.19 
33.43 

20.8c 
56.38 
56.15 
62.54 
23.96 

22.10 
59.23 
27.62 
71.4 7 
34.50 

24.12 
35.97 
18.62 
47.56 
23.3CJ 

61.80 
27.16 

103.62 
30.28 
32.93 

53.02 
61.72 
41.02 
92.19 
62.13 

35.28 
70.78 
33.05 
21.20 
20.02 

42.67 
28.80 
47.35 
22.66 
25.28 

31.94 
24.10 
38.40 
56.40 
44.29 

23.16 
38.99 
41.42 
87.98 
87.98 

53.46 
36.10 
29.86 
34.88 
39.06 

33.92 
27.16 
41.78 
89.92 
44.41 

34.09 
34.22 
12.41 
34.50 
19.17 

20.75 
62.69 
35.97 
53.88 
23.90 

84.10 
53.39 
20.46 
10.66 
53.02 

40.26 
49.25 
36.10 
53.93 
53.54 

41.18 
19.28 
36.07 
95.55 
29.41 

19.04 
57.37 
18.29 
46.73 
25.85 

28.80 
46.02 
27.95 
32. 6<} 
34.22 

28.80 
105.57 
15.49 
79.47 
53.54 

RELATIVE INTENSITY 

100 60 30 30 
100 70 70 70 

80 100 60 40 
100 100 100 100 
100 60 50 25 

100 60 30 20 
100 95 65 60 

80 100 90 80 
100 85 60 40 
100 100 60 60 

100 90 70 60 
80 100 70 60 
70 100 80 370Q 

100 40 30 
15 100 75 63 

100 40 40 30 
100 100 80 70 
100 60 40 40 
100 100 100 100 

90 100 90 40 

90 100 90 45 
60 100 70 50 
30 100 26 25 

100 90 70 10 
100 80 35 30 

95 100 60 
65 100 65 
90 100 90 

100 100 100 
80 100 90 

70 100 
90 100 

100 90 
100 50 
100 98 

67 100 
60 100 

100 80 
33 100 
33 100 

70 
90 
60 
30 
63 

67 
60 
80 
33 
33 

100 84 57 
100 90 60 

80 100 80 
100 90 80 

90 100 100 

60 
30 
90 
80 
10 

50 
60 
60 
30 
59 

53 
50 
80 
33 
33 

35 
55 
60 
70 
80 

20 
60 
40 
90 
20 

20 
55 
10 
40 
60 

50 
40 
50 
25 
63 

30 
55 
40 

100 
40 

45 
40 
20 
70 
25 

50 
25 
80 
65 
60 

40 
60 
60 
30 
51 

40 
50 
60 
13 
13 

17 
55 
60 
60 
70 

RELATIVE INTENSITY 

90 100 
100 80 
80 100 
40 100 
85 100 

100 100 
30 100 

100 50 
100 80 

80 100 

50 
70 
90 
35 
85 

80 
30 
20 
80 
80 

40 30 
60 40 
80 70 
30 25 
65 60 

10 10 
30 30 
14 14 
60 50 
70 7G 

20 
60 
20 
80 
20 

10 
55 
50 
35 
60 

50 
35 
50 
25 
50 

27 
35 
20 

100 
40 

30 
40 
18 
60 
25 

45 
25 
60 
65 
60 

40 
50 
50 
30 
55 

40 
50 
60 
13 
13 

16 
45 
60 
40 
10 

20 
35 
60 
12 
45 

60 
20 
12 
40 
70 

100 100 70 60 
100 45 40 20 

95 100 65 60 
100 100 100 100 
100 100 100 80 

60 60 
20 15 
55 55 

100 90 90 60 
100 60 ~0 50 
100 90 70 10 

90 100 90 70 
40 100 40 30 

100 
31 
90 
50 

100 

100 
100 

80 
100 
100 

100 
100 

10 
100 

80 

65 
70 
80 

100 
90 

80 
90 
80 

100 
50 

80 
100 
100 
100 

40 

80 
90 

100 
80 
65 

80 
80 

100 
100 
100 

100 
100 
100 

80 
100 

100 
100 
100 

90 
100 

70 
28 
60 
50 
35 

70 
80 
90 
50 
60 

60 
10 
80 

100 
80 

65 
50 
40 
60 
50 

90 
100 
60 
74 

100 

50 
20 
55 
30 
35 

60 
70 
80 
30 
45 

40 
60 
50 
50 
60 

30 
50 
30 
60 
40 

40 
90 
45 
34 
40 

100 100 
80 70 

60 60 
50 50 
10 60 
70 60 
30 27 

50 
15 
55 
30 
30 

60 
60 
60 
30 
45 

40 
60 
50 
40 
50 

25 
50 
30 
60 
40 

30 
90 
45 
23 
28 

40 
14 
45 
16 
30 

60 
40 
50 
30 
35 

40 
60 
.40 
40 
50 

25 
45 
30 
60 
40 

30 
90 
30 
20 
20 

MINERAL NAME 

XANTHOCONITE 
NEPHEliNE 
DIOPSIDE SYN 
DIOPSIDE 
PYROCHLORE 

TETRAHEDRITE 
HUEBNERITE SYN 
URANOPHANE 
VANADIN!TE 
SCAWTITE 

CAL A VERITE 
PYROMORPHITE 
FRANKLI NITE 
DIOPSIDE 
ERYTHRITE 

EUXENITE 
ALUNITE 
ACMITE lAEGlRINEl 
AUGITE 
SPHENE 

ACMITE SYN 
SPERRYUTE 
ANNABERGITE 
OLIVENITE 
ESCHYNITE 

CLINOENSTATITE SVN 
RHODONITE 
TROILITE (PYRRHO.) SYN 
APOPHYll ITE 
CUPROSKLODOWSKITE 

HEULANDITE 
APHTH IT ALIT E 
PEARCEITE 
HEOENBERGITE 
CELESTITE SYN 

VIVIANITE SYN 
CHLORITOID 
WOLLASTONiTE 
PYRRHOTITE SYN 
TROILITE (PYRRHO.l SYN 

GALENA SYN 
WOLFRAMITE SYN 
OKENITE 
STI BI CONITE 
CHLORITOlO 

MINERAL NAME 

FERGUSON ITE 
PYROMORPHITE 
GROSSULARITE 
MAGNES IOFERRITE 
TOURMALINE 

NATROLITE tKl SYN 
CHLORITOID 
COlUMBITE tTANTALITE) 
ALLANITE tMETAMICTl 
THOMSONITE 

SPODUMENE (ALPHA} SYN 
BETAFITE 
HUEBNERITE SYN 
MAGHEMITE SVN 
BI S MUTI TE 

YTTROTANTAliTE 
WOLFRAMITE 
NEPHELINE HYDRATE II SYN 
NEPHELINE HYDRATE I SYN 
EUXENITE 

CALCITE (MANGANOAN) 
MASSICOT SYN 
WOLFRAMITE SYN 
SPINEL Ill) SYN 
FERBERITE SYN 

FERBERITE 
UVANITE 
REALGAR 
TENNANT ITE 
TOPAZ 

NEPHELINE III SYN 
SPODUMENE (ALPHA) 
ANALCIME IZEOLITEl 
AMBLYGONITE 
ANALCIME {ZEOLITE) 

RHODONITE 
CARNALLITE 
BREWSTERITE 
PECTOLITE 
ALLANITE lNON-METAMICT) 

JADEITE 
GARNET IFE,MN) 
CHR YSOCOLLA 
TIN tBETAI 
LIBETHENITE SYN 

FILE NO. 

8-0134 
9-0458 
3-0860 
2-0656 

13-0254 

11-0107 
13-0434 
8-0442 

13-0585 
12-0777 

7-0344 
12-0 704 
10-0467 
11-0654 
10-0480 

9-0442 
14-0136 
3-0621 
3-0623 

11-0142 

15-0787 
9-0452 

11-0625 
4-0657 

15-0864 

13-0415 
13-0138 
4-0832 
7-0170 
8-0290 

13-0196 
6-0429 
8-0130 

16-0701 
5-0593 

3-0070 
7-0398 

10-0487 
1-1247 
1-1247 

5-0592 
12-0727 
3-0029 

10-0388 
14-0062 

FILE NO. 

9-0443 
12-0704 

3-0826 
17-0464 
14-0076 

3-0062 
6-0158 

16-0337 
9-0474 
9-0490 

9-0029 
13-0197 
13-0434 
15-0615 
4-0666 

11-0116 
11-0591 
10-0459 
10-0460 
9-0442 

2-0714 
5-0570 

12-0727 
13-.0207 
12-0729 

10-0449 
8-0322 
9-0441 

11-0102 
12-0765 

12-0247 
9-0468 
7-0363 
8-0102 
7-0340 

13-0138 
8-0075 

15-0582 
12-0238 
10-0366 

9-0463 
10-0367 
11-0322 

4-0673 
1-0274 



30.70 
30.70 
30.70 
30.70 
30.72 

30.72 
30.79 
30.80 
30.80 
30.80 

30.83 
30.83 
30.83 
30.83 
30.84 

30.84 
30.91 
30.92 
30.92 
30.92 

30.94 
30.94 
30.94 
·30.99 
31.02 

31.02 
31.07 
31.12 
31.13 
31.14 

31.14 
31.14 
31.14 
31.16 
'31.16 

31. lf: 
31.16 
31.16 
31.17 
31.20 

31.22 
31.24 
31.24 
31.24 
31.24 

31.24 
31.26 
31.26 
31.27 
31.27 

31.27 
31.31 
31.33 
31.33 
31.36 

31.36 
31.36 
31.39 
31.39 
31.39 

31.39 
31.40 
31.48 
31.48 
31.48 

31.48 
31.49 
31.50 
31.50 
31.50 

31.58 
31.58 
31.60 
31.61 
31.61 

31.63 
31.70 
31.70 
31.70 
31.71 

31.72 
31.73 
31.73 
31.80 
31.81 

31.82 
31.82 
31.82 
31.82 
31.82 

TWG-THETA (COPPER) 

24.16 
29.84 
30.94 
32.78 
26.02 

30.62 
29.57 
23.45 
26.37 
27.58 

15.30 
25.37 
36.37 
37.54 
13.90 

41.04 
29.87 
25.80 
28.96 
44.36 

27.88 
29.88 
30.70 
41.18 
24.98 

29.74 
29.98 
33.27 
34.92 
27.50 

28.18 
28.86 
38.96 
12.31 
27.70 

28.89 
32.32 
36.84 
33.14 
27.41 

35.02 
26.54 
28.50 
36.80 
44.14 

56.02 
32.21 
36.87 
15.02 
30.19 

30.72 
24.10 
28.67 
36.30 
30.06 

33.54 
33.80 
26.77 
32.32 
51.95 

52.15 
25.46 
29.74 
33.02 
35.16 

42.18 
21.95 
6.22 

24.32 
34.91 

9.92 
34.06 
35.90 
30.19 
37.15 

35.92 
16.40 
29.76 
36.18 
32.90 

45.49 
35.92 
36.07 
32.22 
25.98 

17.04 
25.75 
25.88 
28.24 
29.54 

14.34 
43.24 
28.10 
16.04 
24.35 

31.27 
27.79 
32.60 
32.12 
17.30 

42.02 
25.67 
58.41 
56.26 
29.95 

50.36 
35.51 
32.52 
34.74 
54.92 

62.31 
39.29 
28.10 
51.14 
18.16 

27.94 
28.11 
22.06 
60.08 
17.48 

36.01 
27.00 
40.04 
15.44 
49.00 

51.83 
48.97 
65.24 
57.02 
11.09 

60.47 
45.83 
35.74 
65.19 
46.02 

25.88 
43.90 
31.43 
25.50 
37. •34 

35.30 
30.75 
36.64 
34.06 
55.66 

9.63 
48.06 
64.23 
33.47 
20.18 

50.96 
35.66 
45.06 
42.40 
73.32 

57.61 
47.19 
31.43 
51.30 
43.90 

35.44 
36.53 
10.94 
57.65 
33.40 

30.39 
21.28 
26.99 
20.46 
52.89 

44.43 
56.83 
44.64 
43.86 
19.30 

36.79 
28.19 
24.10 
59.44 
"56. 78 

TWO-THETA (COPPER) 

28.50 
49.65 
65.29 
20.27 
33.43 

30.62 
17.54 
41.24 
62.11 
43.24 

'36.96 
37.12 
34.71 
46.57 
52.27 

29.09 
28.68 
28.68 
12.14 
36.20 

52.22 
36.15 
18.80 
51.86 
18.25 

30.16 
25.50 
34.97 
36.22 
30.62 

25.01 
17.72 
28.40 
34.46 
25.82 

56.53 
51.45 
25.16 
32.93 
24.05 

11.34 
14.06 
26.42 
25.75 
61.34 

34.74 
46.25 
59.40 
13.42 
13.42 

35.30 
14.78 
23.64 
52.27 
21.66 

40.60 
48.10 

8.82 
49.54 
36.99 

37.41 
40.87 
38.78 
33.54 
48.64 

54.58 
28.47 
25. 16 
51.64 
22.45 

24.78 
38.78 
25.03 
14.19 
58.82 

34.98 
32.52 
42.40 
56.40 
39.69 

27.37 
25.08 
35. 19 
25.90 
33.00 

38.78 
28.42 
30.16 
14.06 
36.96 

27.16 
41.18 
14.76 
27.42 
49.07 

33.43 
34.80 
33.92 
52.11 
20.88 

13.75 
55.27 
44.18 
48.72 
36.56 

24.05 
27.62 
46.28 
41.18 
81.50 

67.37 
17.88 
14.76 
50.60 
44.82 

48.10 
27.13 
44.89 
22.00 
33.66 

35.42 
25.36 
42.20 
29.88 
58.00 

36.10 
25.82 
59.23 
24.63 
22.28 

58.04 
52.76 
33.54 
55.74 
12.02 

17.86 
26.29 
55.71 
28.24 
15.02 

33.43 
35.63 
48.55 
85.47 
36.50 

59.60 
27.60 
17.64 
38.99 
37.31 

24.25 
48.72 
49.20 
36.80 
53.88 

24.56 
48.69 
12.48 
41.58 
1.5.55 

28.86 
22.04 
39.11 
19.91 
20.80 

37.34 
39.84 
16.10 
62.72 
48.50 

75.37 
34.91 
51.33 
49.51 
23.29 

44.60 
30.04 
47.56 
24.18 
43.46 

18.47 
61.80 
26.16 
17.62 
52.82 

34.22 
56.56 
40.80 
47.79 
39.12 

26.94 
36.28 
54.98 
34.59 
35.28 

33.37 
30.28 
47.56 
49.78 
26.74 

35.19 
61.72 
26.16 
44.99 
47.84 

33.14 
42.67 
57.57 
48.80 
34.60 

26.99 
41.98 
67.30 
13.66 
91.63 

23.86 
28.06 
55. 7l 
38.56 
29.63 

40.13 
43.64 
50.66 
77.25 
65.70 

33.66 
10.63 
94.13 
30.40 
19.17 

34.22 
32.22 
55.93 
65.29 
24.10 

64.68 
28.58 
19.66 
25.98 
37.47 

36.91 
55.78 
36.04 
41.58 
51.58 

26.66 
36.45 
36.53 
45.34 
30.09 

29.86 
48.92 
51.39 
20.75 
28.80 

39.08 
50.08 
22.10 
47.56 
53.19 

84.01 
61.04 
60.95 
46.75 
28.99 

28.56 
41.98 
23.90 
27.19 
50.06 

RELATIVE INTENSITY 

80 100 
70 100 

100 100 
100 100 
lOO 100 

100 90 
100 100 
100 50 
48 100 
80 100 

90 100 
90 100 
60 100 

100 70 
100 90 

100 6 
30 100 

100 90 
60 100 

100 55 

80 100 
100 100 
100 100 
100 30 
100 70 

80 100 
100 95 

65 100 
40 100 
80 100 

70 
90 
70 
80 
80 

50 
80 
50 
45 
80 

50 
80 
60 
65 
90 

6 
40 
80 
90 
16 

80 
80 
70 
30 
40 

90 
60 
50 
50 
80 

87 100 51 
70 100 50 
80 100 70 
80 100 80 
80 100 90 

100 30 30 
100 50 50 

80 100 100 
100 100 75 
100 95 90 

60 100 50 
94 100 29 
90 100 90 
90 100 50 

100 40 40 

70 
60 
16 
80 
80 

40 
80 
40 
30 
80 

40 
30 
60 
60 
45 

6 
30 
40 
50 
14 

60 
70 
16 
30 
40 

60 
60 
40 
40 
80 

44 
25 
60 
70 
60 

20 
50 
80 
65 
50 

40 
28 
80 
40 
20 

70 
50 
12 
80 
80 

40 
60 
30 
30 
60 

40 
30 
30 
60 
45 

3 
25 
40 
40 
10 

60 
55 
12 
20 
40 

60 
50 
35 
30 
80 

60 
50 
12 
60 
80 

40 
60 
30 
22 
60 

30 
25 
10 
55 
30 

3 
25 
30 
40 

8 

50 
35 
12 
15 
40 

50 
45 
35 
30 
80 

43 35 
25 25 
60 .40 
70 60 
50 50 

17 13 
40 40 
80 60 
60 60 
45 35 

30 25 
27 26 
80 80 
30 30 
20 20 

RELATIVE INTENSITY 

80 100 80 
60 100 20 
84 100 43 

80 
18 
40 
48 
10 

100 64 64 
100 80 80 

50 100 90 
100 85 75 
65 100 60 

100 50. 32 
100 90 90 

40 
55 
45 
31 
60 

35 100 95 
100 50 50 
100 80 80 

90 100 50 
100 100 100 

30 
50 
60 
50 
10 

100 35 
33 100 
90 100 
85 100 
65 100 

100 80 
13 100 
90 100 

100 35 
53 100 

80 100 
95 100 

100 70 
100 100 
100 90 

100 80 
100 100 

60 100 
71 100 

100 90 

25 
22 
50 
70 
90 

22 
20 
50 
50 
55 

80 80 
20 11 
60 60 
33 30 
47 40 

80 60 
80 45 
50 30 
10 60 
80 40 

75 60 
100 100 

30 30 
56 40 
70 70 

100 55 15 13 
100 100 100 80 
95 100 75 70 

100 60 60 40 
35 100 35 35 

40 100 
100 80 
30 100 

100 90 
60 100 

45 
70 
25 
80 
60 

40 
70 
20 
70 
40 

60 
14 
24 
48 
70 

40 
55 
40 
10 
60 

30 
40 
60 
30 
70 

20 
15 
50 
50 
30 

70 
7 

40 
27 
20 

60 
35 
30 
60 
30 

35 
100 

20 
35 
70 

11 
80 
70 
40 
30 

40 
70 
16 
60 
30 

60 
10 
12 
48 
70 

40 
45 
40 

9 
50 

30 
20 
60 
20 
70 

20 
14 
40 
35 
25 

70 
5 

30 
23 
20 

60 
35 
30 
60 
30 

35 
80 
20 
29 
60 

7 
60 
70 
30 
30 

35 
10 
14 
60 
30 

MINERAL NAME 

TURQUOIS 
CALAVERITE 
POL YHALI TE 
MELANOTEKITE 
POLLUCITE 

ALLANITE INON-METAMICT) 
PIGEONITE 
PUMPELLYITE 
MINIUM SYN 
DESCLOIZ ITE 

HYDROM.AGNES ITE 
BROOKITE 
GALAXITE 
EPIDOTE 
.ACMITE SYN 

DOLOMITE (FERROANI 
DIOPSIDE 
MIARGYRITE 
STEPHANITE 
BROMYRHE 

HYPERSTHENE 
AlUNITE 
POLYHALITE 
DOLOMITE 
BASTNAES ITE 

POLYBASITE 
CLINOENSTATITE SYN 
ZOISITE SYN 
ALMANDITE 
MOTTRAMITE 

ENSTATITE 
MONAZITE 
HESSITE 
EUDIALYTE 
ENARGITE 

AKERMANITE 
CllNOZOISITE 
SPINEL SYN 
lOISITE 
BERYL 

PYROPE SYN 
CINNABAR SYN 
EMMONS HE 
GAHNITE IFE ),,~ 
BREITHAUPTITE ' 

MINERAL NAME 

CUPROOESCLOIZITE 
CHLORAPATITE SYN 
GAHNITE SYN 
NATROLITE 
THOMSONITE 

ALLANITE (NON-METAMICT) 
MALACHITE SVN 
OATOLITE 
LEAD SYN 
APHTHITALITE 

CREONERITE 
PYROSTILPNITE 
MUSCOVITE Ill l 
CHLORAPATITE 
GEHLENITE SYN 

GEHLENITE SYN 
ANHYDRITE 
PEARCEITE 
ILVAITE 
RAMMELSBERGITE SYN 

BEYERITE 
CRISTOBALITE LOW SYN 
PENNINITE 
RHODOCHROSITE SYN 
BORAX 

OKENITE 
WILLEMITE 
FAYAL lTE 
SPODUMENE (ALPHA) SYN 
.JADEITE 

FAYAliTE SYN 
ATACAMITE 
XANTHOCONITE 
ZINCITE SYN 
DAHLLITE (CARBONATE-APATITE) 

HALITE SYN 
FAYAUTE 
FAYALITE SYN 
HYDROXYLAPATITE SYN 
JAMESONITE 

NITROCALCITE 
AXINITE (TlNZENITEl 
CO SAL I TE 
AXINITE 
NAGYAGITE 

FILE NO. 

6-0214 
7-0344 

13-0526 
15-0633 
15-0317 

10-0366 
13-0421 
10-0447 
8-0019 

12-0537 

8-0179 
16-0617 
12-0431 
7-0438 

15-0787 

12-0088 
11-0654 
4-0675 

ll-0108 
6-0438 

2-0520 
14-0136 
13-0526 
11-0078 
11-0340 

8-0123 
13-0415 
13-0562 
9-0427 

12-0538, 

7-0216 
11-0556 
12-0695 
8-0355 

10-0436 

10-0391 
16-0705 

2-0175 
11-0665 

9-0430 

15-0742 
6-0256 
7-0404 

12-0267 
2-0783 

FILE NO. 

13-0240 
12-0263 

5-0669 
3-0705 
9-0490 

10-0366 
10-0399 
11-0070 
4-0686 
6-0429 

14-0623 
8-0129 

10-0482 
2-0851 
4-0690 

9-0216 
6-0226 
8-0132 

14-0067 
11-0014 

4-0693 
ll-0695 
10-0412 
7-0268 
1-1097 

3-0029 
8-0492 
7-0164 
9-0029 
9-0463 

11-0262 
2-0146 
8-0134 
5-0664 

15-0100 

5-0628 
9-0484 
9-0307 
9-0432 

13-0461 

1-0229 
6-3444 

13-0502 
6-0448 
8-0003 



31.82 
31.83 
31.83 
31.85 
31.92 

31.94 
31.94 
31.94 
31.96 
31.96 

32.01 
32.02 
32.04 
32.04 
32.04 

32.06 
32.06 
32.06 
32.06 
32.06 

32.08 
32.09 
32.12 
32.16 
32.16 

32.16 
32.17 
32.20 
32.21 
32.22 

32.23 
32.28 
32.28 
32.28 
32.29 

32.29 
32.31 
32.31 

·32.32 
32.32 

32.32 
32.32 
32.33 
32.34 
32.34 

32.40 
32.50 
32.52 
32.52 
32.52 

32.52 
32.54 
32.56 
32.56 
32.60 

32.60 
32.63 
32.63 
32.64 
32.66 

32.66 
32.66 
32.68 
32.68 
32.66 

32.66 
32.78 
32.78 
32.76 
32.78 

32.79 
32.60 
32.80 
32.82 
32.82 

32.90 
32.90 
32.90 
32.93 
32.93 

32.93 
32.94 
33.02 
33.02 
33.02 

33.02 
33.05 
33.05 
33.05 
33.07 

TWQ-THETA (COPPER) 

47.82 
26.63 
32.80 
23.92 
25.42 

29.76 
30.06 
45.54 
30.51 
33.15 

30.64 
32.63 
8.10 

20.68 
28.76 

10.57 
24.64 
46.02 

!~:~~ 
52.79 
52.92 
26.37 
14.32 
19.02 

54.58 
34.88 
32.02 
31.26 
3"1.80 

48.89 
25.28 
42.60 
46.28 
29.98 

31.96 
35.70 
35.70 
16.00 
31.16 

31.39 
35.71 
10.61 
26.19 
39.94 

29.26 
25.01 
25.85 
49.00 
46.92 

14.72 
36.34 
75.36 
58.90 
32.29 

44.90 
32.20 
40.22 
27.68 
35.30 

28.74 
35.02 
27.76 
54.58 
22.45 

1ilo 79 
52.76 
30.80 
40.08 
28.74 

36.04 
27.66 
32.63 
49.65 
32.93 

35.13 
48.36 
44.60 
27.86 
30.57 

33.15 
22.85 
36.51 
19.60 
48.97 

46.57 
36.53 
29.06 
33.34 
52.56 

32.90 
25.23 
28.84 
52.21 
36.18 

25.72 
39.12 
56.78 
21.10 
36.80 

43.78 
34.39 
29.46 
50.96 
38.44 

22.21 
20.16 
54.22 
27.68 
25.30 

24.80 
46.27 
34.06 
40.22 
33.80 

39.67 
35.44 
34.39 
46.25 
25.90 

18.45 
44.14 
36.80 
54.92 
28.42 

36.80 
36.51 
52.24 
41.62 
56.83 

49.54 
22.90 
35.78 
34.40 
35.37 

TWO-THETA (COPPER) 

29.26 
34.56 
2.5.06 
25.58 
30.92 

46.78 
34 •. 59 
29.09 
36.22 
30.80 

46.80 
29.12 
32.02 
28.22 
36.18 

40.42 
43.03 
22.45 
46.90 
51.70 

53.26 
28.22 
28.23 
29.06 
30.70 

30.07 
29.16 
31.83 
10.53 
34.14 

31.71 
43.90 
50.66 
31.80 
55.45 

55.49 
10.51 
14.52 
27.42 
27.42 

31.48 
13.02 
28.70 
51.95 
56.34 

25.00 
56.74 
53.88 
17.94 
25.80 

58.76 
56.79 
10.56 
58.82 
23.45 

'22.90 
30.34 
32.20 
47.04 
27.24 

63.66 
53.93 
26.46 
28.06 
33.37 

35.34 
29.54 
10.39 
27.42 
16.04 

27.06 
10.72 
25.85 
28.72 
59.60 

25.82 
29.36 
36.50 
32.22 
65.71 

42.23 
28.89 
58.34 
19.58 
33.28 

12.14 
30.09 
10.51 
25.90 
37.10 

24.92 
36.62 
38.60 
60.02 
45.06 

38.60 
36.65 
22.98 
60.08 
36.64 

38.80 
37.65 
34.39 
55.66 
35.16 

68.42 
35.68 
35.25 
75.58 
23.16 

48.97 
43.24 
26.03 
24.42 
25.50 

28.09 
35.77 
28.64 
35.44 
18.31 

39.69 
76.95 
86.80 
25.90 
91.20 

94.13 
25.98 
60.44 
34.06 
26.92 

33.54 
27.88 
26.37 
47.61 
40.79 

52.88 
46.50 
39.71 
21.79 
60.46 

49.48 
49.78 
84.10 
36.68 
34.17 

62.54 
41.26 
16.02 
34.06 
18.82 

27.34 
21.98 
85.00 
85.00 
38.15 

42.44 
24.80 
52.11 
37.28 
29.06 

46.02 
26.66 
41.26 
26.29 
49.51 

40.49 
59.18 
38.78 
57.54 
26.69 

34.17 
17.35 
17.29 
22.68 
25.82 

38.99 
17.39 
25.64 
47.06 
35.74 

17.54 
30.31 
46.52 
48.92 
46.28 

19.67 
30.34 
25.82 
28.99 
33.92 

38.61 
53. 12 
41.26 
76.08 
28.12 

110.04 
46.65 
13.14 
87.09 
22.11 

61.85 
59.60 
34.44 
46.28 
27.42 

44.38 
66.55 
39.71 
19.69 
24.30 

48.50 
51.81 
37.76 
49.51 
23.22 

38.30 
35.48 
34.06 
30.16 
28.04 

36.80 
18.07 
27.27 
37.31 
47.45 

59.18 
22.39 
46.65 
29.68 
62.26 

42.40 
38.40 
27.50 
57.37 
49.63 

79.47 
32.79 
48.92 
46.78 
25.64 

55.89 
40.78 
41.58 

109.70 
40.49 

46.25 
42.42 
47.79 
47.64 
48.92 

27.66 
26.04 
32.79 
10.63 
46.75 

50.18 
51.60 
12.10 
76.80 
28.80 

49.63 
52.24 
22.67 
25.30 
28.06 

25.98 
36.69 
9.59 

49.71 
24.06 

33.40 
42.60 
42.62 
37.44 
47.56 

22.90 
42.60 
27.36 
18.03 
40.80 

58.90 
49.25 
32.79 
78.30 
28.68 

12 7. 18 
70.36 
22.86 
26.94 
48.68 

63.26 
41.38 
41.32 
53.20 
17.62 

44.29 
41.62 
46.65 
29.97 
36.76 

53.19 
42.10 
92.87 
46.75 
94.24 

6<.>.76 
19.64 
38.44 
34.88 
46.28 

41.58 
23.16 
30.40 
38.81 
26.54 

RELATIVE INTENSITY 

100 75 6>5 
63 100 94 

100 80 30 
90 100 80 

100 100 100 

50 100 95 
90 100 60 

100 60 40 
80 100 70 

100. 60 55 

90 100 74 
100 95 90 
100 85 25 
70 100 50 

100 100 100 

21 100 
100 80 

40 100 
80 100 
60 100 

100 80 
100 45 

45 100 
65 100 

100 73 

100 75 
100 95 

95 100 
100 60 

60 100 

100 95 
100 26 
100 80 
100 50" 
100 65 

55 100 
100 80 
100 60 

90 100 
50 100 

100 90 
100 100 

90 100 
100 70 

60 100 

65 
80 
40 
90 
35 

70 
35 
48 
30 
51 

50 
90 
90 
20 
60 

65 
26 
70 
50 
65 

60 
60 
60 
90 
50 

50 
80 
80 
70 
60 

55 
60 
30 
50 
10 

45 
60 
30 
60 
40 

34 
65 
14 
50 
70 

20 
60 
30 
10 
15 

60 
30 
30 
25 
48 

25 
90 
65 
18 
40 

60 
24 
60 
16 
30 

40 
60 
50 
90 
50 

50 
60 
60 
10 
60 

35 
55 
30 
40 
70 

12 
60 
30 
60 
30 

23 
65 
10 
40 
50 

16 
~g 
70 
15 

60 
25 
30 
16 
47 

25 
80 
65 
14 
40" 

55 
11 
60 
16 
25 

30 
50 
40 
70 
40 

30 
50 
55 
70 
60 

RELATIVE INTENS lTV 

100 95 
100 80 
100 50 

80 100 
80 100 

67 100 
100 60 
100 60 
63 100 
50 100 

95 100 
28 100 
95 100 
46 100 

100 90 

100 60 
100 43 

80 100 
50 100 

100 50 

100 100 
30 100 
80 100 
60 100 

lOO 100 

63 100 
90 100 
80 100 
50 100 
70 100 

90 100 
50 100 

100 100 
60 100 

100 90 

100 70 
100 100 

70 100 
40 100 
40 100 

100 85 
67 100 

100 80 
100 63 

84 100 

70 
60 
45 
45 
90 

53 
60 
70 
50 
50 

60 
31 
90 
49 
80 

60 
34 
95 
60 
45 

85 
70 
70 
40 
80 

98 
80 
30 
55 
80 

10 
70 
90 
60 
80 

50 
80 
70 
60 
45 

70 
67 
70 
40 
66 

65 
50 
25 
35 
40 

40 
50 
60 
50 
40 

50 
20 
65 
47 
80 

60 
17 
60 
50 
35 

85 
30 
45 
30 
60 

59 
80 
30 
45 
60 

70 
50 
90 
40 
70 

50 
60 
70 
40 
35 

50 
53 
70 
30 
52 

55 
40 
25 
30 
40 

20 
40 
60 
31 
'30 

45 
15 
65 
18 
70 

60 
12 
55 
50 
30 

85 
30 
35 
30 
80 

57 
80 
30 
20 
60 

70 
45 
80 
40 
60 

40 
60 
60 
30 
25 

50 
40 
60 
25 
40 

35 
38 
30 
40 
70 

10 
50 
20 
60 
30 

20 
40 

8 
30 
50 

15 
40 
10 
70 
15 

60 
25 
22 
16 
31 

10 
70 
40 
10 
30 

45 
10 
50 
12 
25 

30 
50 
40 
60 
40 

20 
40 
50 
70 
45 

50 
30 
18 
25 
30 

20 
30 
60 
20 
30 

45 
14 
40 
15 
70 

60 
8 

35 
40 
30 

85 
20 
35 
30 
60 

55 
60 
30 
20 
60 

60 
40 
60 
30 
60 

40 
50 
60 
30 
25 

35 
40 
60 
25 
36 

MINERAL NAME 

COVELLITE 
BlSMUTHINITE SVN 
DAHLLITE (CARBONATE-APATITE) 
BOULANGERITE 
PLATTNER HE 

SASSANHE 
PEARCE HE 
EMBOUTE 
SPODUMENE PHAl 
flUORAPAT SYN 

TIN tBETAl 
lARNIJE 
PLUMBOJAROS E 
STERN BERGH 
GAOOUNITE 

TREMOLITE (FlUORI SVN 
PHOSGENHE 
DIGENHE 
DIGENITE SYN 
ANDALUSITE X SVN 

SIDERITE 
SIDER HE SYN 
MINIUM SYN 
WEDDElliTE 
THENARDITE 

BRAVO HE 
PYRARGYRITE SYN 
lARNITE 
CHLORAPATITE SYN 
HYDROXYlAPATITE SVN 

MILLERITE 
ARSENIC 
PETZITE 
CERARGYRITE 
RHODONlTE 

flUORAPATITE SYN. 
fORSTERITE (OliVINE) 
CHRYSOLITE (OLIVINE) 
ANDALUSITE 
CLINOlOISITE 

CHLORAPATITE 
fORSTERITE (OLIVINE) 
GRUNERITE 
APATITE SVN !CARBONATE) 
CLINOHUMITE SYN 

MINERAL NAME 

STI BN ITE SYN 
VESUVIANITE 
SMI THSONITE 
PSEUDOBROOKITE SVN 
MIARGYRITE 

CRYOLITE 
IOOCRASE 
CUMMINGTONITE 
HAUSMANN ITE 
PUMPELLYITE 

CRYOLITE 
MASSICOT SYN 
LARNITE 
URANINITE SYN 
PROUST ITE SYN 

MERCURY 
MAGNESITE SYN 
EUCRYPTITE 
BORNITE 
BOURNONITE 

ILMENITE 
KAI NITE 
ARfVEDSONITE 
CUPROB I SMUT ITE 
MELANOTEKITE 

CELESTITE SVN 
CUMMINGTONITE IMNl 
DAHLLITE (CARBONATE-APATITE! 
RIEBECKITE SYN 
LAWSONITE 

DAHlllTE !CARBONATE-APATITE! 
BORACITE 
COBALT ITE 
HYDROXYLAPATITE SYN 
BIXBY ITE 

BRAUNITE 
RIEBECKITE 
MOLYBDENITE (3Rl 
BLOEDI TE 
8ISMITE 

ILVAITE 
VIVIANITE SYN 
ACTINOLITE 
MARCASITE 
PYRITE SYN 

FILE NO. 

6-0464 
6-0333 

12-0529 
9-0470 
8-0185 

14-0453 
8-0130 

14-0255 
9-0406 

15-0876 

4-0673 
9-0351 

15-0648 
11-0061 

8-0190 

9-0330 
12-0218 
9-0064 
4-0861 

13-0231 

8-0133 
12-0531 

8-0019 
17-0541 

5-0631 

2-0850 
14-0280 
9-0351 

12-0263 
9-0432 

12-0041 
5-0632 

12-0424 
6-0480 

13-0138 

15-0876 
7-0075 
7-0156 

13-0122 
16-0705 

2-0851 
7-0079 

17-0725 
13-0001 
14-0009 

FILE NO. 

6-0474 
11-0145 
8-0449 
9-0182 
4-0675 

1-1273 
11-0145 

7-0382 
1-1127 

1Q-0447 

12-0257 
5-0570 
9-0351 
5-0550 

11-0470 

9-0253 
8-0479 

14-0667 
14-0323 
12-0094 

3-0781 
14-0591 
14-0633 

8-0066 
15-0633 

5-0593 
13-0376 
12-0529 
15-0516 
13-0533 

15-0100 
5-0710 

16-0624 
9-0432 
8-0010 

8-0078 
14-0230 
17-0744 

4-0549 
14-0699 

14-0067 
3-0070 
7-0336 
3-0799 
6-0710 



TWQ-THETA !COPPER) 

33.12 
33.14 
33.14 
33.14 
33.15 

10.56 
5.92 

18. 3d 
31.17 
31.96 

zs.ou 
ll.d-t 
22.20 
57.02 
32.29 

27.29 
32.01:> 
18.38 
43.86 
3 6. so 

48.09 
54.92 
31.36 
24.t:3 
34.17 

31.90 
24.30 
36.64 
38.56 
49.63 

33.17 
33.18 
33.18 
33.18> 
33.18 

33.23 
33.27 
33.27 
33.28 
33.28 

33.31 
33.31 
33.31 
33.34 
33.37 

33.40 
33.40 
33.40 
33.41 
33.43 

33.43 
33.49 
33.49 
33.54 
33.56 

33.56 
33.56 
33.56 
33.62 
33.66 

33.66 
33.66 
33.66 
33.69 
33.69 

33.69 
33.69 
33.80 
33.80 
33.80 

34.C2 
28.61 
28.89 
47.61 
4 7.63 

29.63 
29.66 
31.12 
27.42 
28.86 

21.10 
21.26 
54.28 
32.34 
32.68 

21.08 
29.74 
35.60 
10.95 
31.27 

35.19 
24.45 
25.08 
36.96 
7.19 

28.61 
30.19 
43.2'i 
24.47 
16.72 

28.48 
28.98 
47.84 
8.75 

36.99 

43.29 
46.30 
25.14 
28.48 
31.36 

29.59 
33.56 
26.37 
59.23 
59.10 

57.18 
37.93 
22.06 
33.02 
47.84 

36.84 
36.84 
35.77 
26.19 
51.70 

16.54 
57.56 
22.78 
21.08 
30.19 

64.73 
34.52 
18.80 
31.36 
36.07 

33.18 
25.45 
29.98 
34.69 
56.40 

14.22 
8.94 

60.44 
26.45 
50.12 

53.29 
50.39 
21.28 
21.98 
37.12 

33.65 
10.<}8 
27.10 
59.65 
59.48 

36.49 
25.02 
10.94 
26.92 
56.78 

53.29 
53.26 
49.60 
34.40 
23.16 

14.78 
36.64 
13.86 
56.02 
13.42 

28.80 
27.95 
49.71 
40.60 
19.73 

10.98 
56.45 
53.26 
21.20 
39.12 

31.94 
27.76 
48.64 
36.68 
56.30 

29.98 
92.08 
34.20 
29.84 
48.10 

41.62 
13.97 
34.63 
69.70 
32.93 

46.42 
37.47 
44.8':1 
28.04 
60.02 

41.42 
l7 .85 
62.59 
47.C6 
22.77 

32.16 
38.26 
16.52 
22.10 
15.02 

56.11 
30.41 
31.48 
59.60 
20.66 

13.97 
19.21 
70.85 
30.46 
42.82 

36.34 
36.64 
31.48 
41.42 
69.76 

70.79 
70.97 
36.64 
37.44 
27.60 

TWO-THETA fCOPPERl 

33.80 
33.82 
33.82 
33.82 
33.82 

33.90 
33.92 
33.92 
33.96 
34.02 

34.06 
34.06 
34.06 
34.09 
34.09 

34.14 
34.17 
34.20 
34.22 
34.24 

34.30 
34.32 
34.32 
34.32 
34.32 

34.32 
34.32 
34.32 
34.36 
34.36 

34.36 
34.38 
34.39 
34.46 
34.46 

34.50 
34.50 
34.50 
34.50 
34.52 

34.56 
34.56 
34.59 
34.59 
34.60 

58.34 
9.02 

18.96 
43.95 
43.95 

26.60 
19.02 
25.58 
26.2_1 
33.17 

18.42 
18.42 
31.58 
17.39 
23.92 

59.60 
a. 73 

12.80 
58.65 

8.67 

8.90 
13.04 
19.62 
26.74 
29.54 

38.60 
49.20 
49.48 

4.70 
8.91 

49.51 
36.80 
24.14 
34.32 
36.18 

12.16 
26.61 
59.36 
59.65 
33.49 

27.59 
32.50 
28.89 
32.54 
24.16 

30.16 
60.95 
25.08 
30.09 
30.09 

51.80 
25.65 
19.10 
39.52 
29.59 

15.12 
30.70 
25.50 
28.89 
13.73 

32.82 
26.51 
38.96 
30.62 
26.39 

26.62 
24.16 
35.16 
43.68 
48.92 

34.46 
61.34 
61.80 
60.25 
26.77 

56.98 
37.72 
13.84 
38.60 
31• 70 

42.73 
45.58 
57.06 
91.09 
24.45 

29.89 
56.74 
42.42 
56.79 
17.58 

55.66 
37.47 
49.97 
53.59 
53.59 

54.81 
50.66 
50.66 
53.66 
33.65 

30.58 
15.26 
38.78 
54.98 
31.05 

18.31 
44.94 
58.34 
37.63 
36.93 

45.08 
30.92 
61.80 
25.72 
58.34 

35.44 
82.34 
82.50 
9. 72 

18.14 

41.02 
34.70 
31.27 
35.44 
56.40 

21.88 
8. 84 

30.72 
57.22 
27.95 

44.00 
36.62 
20.85 
36 •. 65 
14.72 

47.30 
54.63 
31.50 
71.47 
71.47 

37.98 
32.16 
32.06 
56.23 
41.62 

24.10 
23.96 
22.04 
60.51 
42.02 

24.30 
60.16 
34.60 
56.38 
60.60 

26.29 
32.90 

5.80 
45.54 
79.86 

56.50 
92.08 
92.51 
19.51 
19.51 

54.59 
36.56 
42.50 
56.50 
62.72 

18.14 
17.63 
48.25 
74.75 
30.41 

55.97 
30.31 
23.66 
30.34 
35.44 

23.35 
21.84 
34.94 
79.15 
33.31 

54.88 
61.17 
57.57 
46.28 
70.78 

59.1C 
26.53 
64.14 
49.71 
48.68 

33.66 
55.30 
27.94 
31.48 
19.17 

32.08 
21.20 
35.68 
64.68 
32.61 

21.84 
34.50 
47.35 
35.29 
27.42 

38.60 
18.01 
32.64 
45.34 
24.39 

87.09 
96.54 
24.56 
32.64 
28.58 

41.78 
72.10 
31.73 
87.'18 
87.'18 

64.79 
41.38 
49.20 
85.19 
23.35 

53.54 
53.54 
48.92 
35.77 
51.02 

36.76 
41.42 
25.80 

105.57 
19.42 

35.73 
27.42 
53.88 
29.06 
82.34 

49.20 
72.02 
29.60 
24.66 
24.94 

66.29 
28.96 
51.61 
49.20 
47.56 

33.04 
24.52 
54.59 
93.32 
21.20 

62.13 
42.60 
29.58 
42.60 
30.28 

RELATIVE INTENSITY 

90 100 100 
50 100 50 
53 100 47 

100 100 75 
60 100 55 

75 
40 
47 
65 
40 

100 70 65 50 
100 100 100 80 
100 95 90 70 
100 90 70 70 
100 100 100 100 

100 60 60 45 
100 100 80 60 
100 65 50 40 

45 100 40 35 
50 100 50 40 

80 100 70 50 
70 100 80 70 

100 60 50 40 
70 100 70 70 
45 100 50 35 

25 100 25 20 
100 70 60 55 

50 100 85 40 
90 100 100 90 
80 100 80 70 

90 100 100 80 
100 80 60 40 

75 100 85 65 
100 95 35 30 

60 100 60 35 

100 100 100 80 
80 100 80 60 
90 100 90 90 

100 40 40 35 
100 100 100 90 

80 100 80 70 
100 80 60 60 
100 70 70 60 

80 100 100 80 
90 100 80 40 

60 100 50 40 
100 90 80 40 

75 100 80 70 
30 100 30 16 
50 100 50 50 

50 
40 
47 
60 
30 

40 
80 
70 
60 
80 

25 
60 
35 
25 
20 

40 
60 
35 
70 
30 

20 
25 
40 
60 
70 

80 
40 
45 
30 
35 

80 
50 
80 
35 
90 

70 
60 
50 
80 
40 

40 
30 
60 
16 
40 

45 
30 
47 
60 
30 

30 
80 
70 
50 
80 

25 
60 
35 
25 
20 

30 
60 
35 
70 
30 

20 
25 
40 
50 
70 

70 
30 
30 
30 
35 

80 
40 
60 
30 
80 

70 
40 
50 
80 
30 

40 
30 
50 
14 
20 

RELATIVE INTENSITY 

100 90 80 
60 100 80 
60 100 100 
33 100 33 
33 100 33 

80 
60 
30 
33 
33 

81 100 63 63 
70 100 100 70 
95 100 95 70 
65 100 50 40 
70 100 65 ~0 

100 100 90 90 
100 100 50 40 
100 95 80 45 
100 80 20 20 

50 100 30 30 

100 
100 

80 
100 

60 

80 70 
100 100 
100 80 
100 90 
100 100 

60 
65 
80 
90 
30 

30 100 100 30 
80 100 70 40 

100 100 100 100 
100 80 80 70 

70 100 70 70 

100 65 60 
100 50 20 
100 50 20 
60 100 70 
80 100 100 

100 90 90 
100 80 75 

75 100 40 
60 100 65 
56 100 71 

200 100 80 
100 100 100 
100 40 30 
100 80 70 

60 100 80 

90 100 90 
80 100 60 
30 100 25 
80 100 60 

100 100 80 

60 
20 
20 
50 
60 

80 
70 
40 
60 
40 

70 
80 
25 
60 
40 

40 
50 
15 
50 
70 

70 
50 
20 
13 
13 

24 
40 
45 
40 
40 

70 
28 
35 
18 
30 

60 
50 
70 
90 
30 

20 
40 
60 
70 
50 

35 
16 
16 
50 
60 

70 
70 
40 
35 
35 

60 
80 
20 
60 
40 

40 
40 
12 
40 
60 

60 
50 
20 
13 
13 

17 
40 
35 
40 
30 

70 
20 
35 
15 
30 

60 
45 
60 
90 
25 

15 
30 
60 
60 
40 

30 
8 

14 
50 
60 

70 
60 
20 
30 
29 

55 
80 
20 
60 
30 

40 
30 
12 
30 
50 

MINERAL NAME 

TREMOUTE 
SANTAfEITE 
ORPIMENT 
ZOISITE 
flUORAPATITE SYN 

SPURRITE 
HARMOTOME 
HORNBLENDE 
PEROVSKITE 
PEROVSKITE SYN 

ANDRADITE SYN 
STAUROLITE 
ZOISITE SYN 
BISMITE 
URANINHE 

GOETHITE 
GOETHITE 
HEMAl ITE 
APATITE SVN (CARBONATE) 
BOURNONITE 

EPSOM HE 
UVAROVITE 
BROCHANT ITE 
ZUNYITE 
THOMSONITE 

HORNBLENDE 
MONTICELLITE SVN 
THORITE SVN 
CREDNERITE 
SEPIOLITE 

HARMOTOME 
AllANITE !METAMICTl 
TROILITE (PYRRHO.l SVN 
MONT ICELLITE 
MURDOCHITE 

GLAUBERITE 
TRONA 
MERWINITE 
BIOTITE 
ARSENOPYRITE 

TROILITE 
NICCOLI TE 
ZINKOSITE SVN 
LANGBEINITE 
PVROSTILPNITE 

MINERAL NAME 

GROSSULARITE 
GARNIERITE 
THORITE 
TROILITE IPYRRHO.l SYN 
PYRRHOTITE SVN 

CASSITERITE SYN 
COFFINITE 
COFFINITE SYN 
MANGANITE 
SPURRITE 

li BETHENITE 
LIBETHENITE SYN 
WILLEMITE 
SPINEL IMNI 
HAUYNITE 

LAWSONITE 
PHLOGOPITE 
GERHARDT IT E 
GARNET IFE,MNI 
PHLOGOPITE (BORON SYN) 

PHLDGDPITE (1 Ml 
AURICHAlCITE 
BEIDELLITE 
STROMEYERITE 
STETEFELOITE 

LOELLINGITE SYN 
ALABANDITE 
ALABANDITE 
SAPONITE 
LEPIDOLITE 

SKUTT ERUOI T E 
ACANTHITE 
NOSEAN SYN 
LOElliNGITE SVN 
llNCITE SYN 

DIOPTASE 
HYDROMUSCOVITE 
SPESSART IT E SYN 
SPESSARTITE 
MONTICElllTE SYN 

SPHENE 
VESUVIANITE 
KALIOPHiliTE 
IDOCRASE 
ROSASITE 

FILE NO. 

13-0437 
11-0169 

1-0273 
11-0665 
15-0876 

13-0496 
13-0494 
9-0434 
8-0091 
9-0365 

lQ-0288 
15-0397 
13-0562 
14-0699 
13-0225 

8-0097 
3-0249 

13-0534 
13-0001 
12-0094 

8-0467 
11-0696 
13-0398 
14-0698 

9-0490 

11-0493 
11-0129 
11-0419 
14-0623 
14-0001 

13-0494 
9-0474 
4-0832 

11-0353 
7-0028 

2-0556 
11-0643 
4-0728 
2-0045 

11-0154 

11-0151 
9-0001 
8-0491 

17-0740 
8-0129 

FILE NO. 

3-0826 
2-0060 

11-0172 
1-1247 
1-1247 

5-0467 
8-0304 

11-0420 
8-0099 

13-0496 

8-0107 
1-0274 
8-0492 
4-0732 
2-0331 

13-0533 
1D-0493 
14-0687 
10-0367 
14-c0466 

1Q-0495 
17-0743 

3-0178 
9-0499 
8-0012 

11-0699 
6-0518 
6-0518 
6-0002 

lD-0483 

10-0497 
14-0072 
15-0470 
11-0699 

5-0664 

7-0172 
2-0462 

10-0354 
2-0992 

11-0129 

11-0142 
11-0145 
11-0313 
11-0145 
17-0216 



34.60 
.34.63 
34.67 
34.69 
34.70 

34.74 
34.74 
34.77 
34.77 
34.81 

34 .. 83 
34.83 
34.88 
34.88 
34.88 

34.88 
34.91 
34.91 
34.92 
34.97 

34.97 
35.02 
35.02 
35.02 
35.02 

35.05 
35.05 
35.05 
35.05 
35.05 

35.16 
35.16 
35.16 
35.16 
35.16 

35.16 
35.16 
35.16 
35.16 
35.16 

35.19 
35.30 
35.30 
35.34 
35.34 

35.39 
35.44 
35.44 
35.44 
35.44 

35.48 
35.48 
35.48 
35.48 
35.48 

35.48 
35.51 
35.52 
35.60 
35.60 

35.60 
35.60 
35.60 
35.60 
35.63 

35.63 
35.63 
35.63 
35.63 
35.63 

35.66 
35.68 
35.70 
35". 70 
35.71 

35.73 
35.73 
35.74 
35.74 
35.H 

35.74 
35.77 
35.77 
35.11 
35.77 

35.77 
35.77 
35.88 
35.89 
35.90 

TWO-THETA (COPPER) 

41.16 
26.94 

8.75 
33.62 
34.88 

19.58 
28.96 
31.39 
60.08 
45.61 

22.28 
26.85 
18.24 
32.17 
34.70 

40.60 
19.91 
31.50 
60.08 
26.85 

31.60 
8.83 

30.06 
31.22 
32.06 

7.31 
7.43 
8.86 

19.73 
25.82 

15.02 
19.62 
21.82 
21.86 
26.34 

28.94 
36.20 
43.40 
43.68 
61.80 

64 .. 73 
12.45 
28.76 
29.88 
32.68 

49.68 
45 .. 78 
19 .. 60 
24.47 
38.10 

24.44 
30.92 
26.71 
92.19 

8.84 

30.18 
8.84 

24.70 
27.68 
38.10 

58 .. 74 
26.53 
18 .. 25 
31.13 

8.89 

35.90 
26.60 
35.44 
60.47 
24.64 

20.63 
19.95 
19.82 

8.50 
51.70 

17.40 
34.32 
55.28 
38.78 
18.38 

25.58 
31.48 
51.51 
26.58 
29.86 

33.43 
24.78 
32.04 
13.62 
53.26 

57.26 
8.90 

26.77 
21.20 
48 .. 89 

28.86 
42.40 

8.82 
31.05 
11.74 

21.05 
17.81 
33.40 
35.44 
48.89 

70.16 
8.93 

22.45 
57 .. 65 
45.51 

25.03 
45.11 
42.40 
36.79 
20.16 

27.92 
62.31 
26.94 
24.05 
19.51 

30.48 
61.80 
56.78 
19.10 
29.06 

51.58 
48.64 
25.60 
45.54 
56.40 

28.80 
50.66 
38.44 
20.04 
48.97 

TWO-THETA {COPPER) 

20.00 
22.72 
29.66 
30.06 
35.60 

12.43 
21.41 
27.88 
29.78 
57.06 

62.78 
29.87 
30.16" 
20.23 
20.42· 

22.78 
28.58 
30.26 
38.78 
12.12 

12.36 
12.56 
12.56 
29.78 
57.61 

27.00 
25.25 
32.31 
32.31 
32.32 

32.23 
36.56 
18.43 
28.50 
30.35 

36.56 
6.31 

12.16 
27.88 
33.31 

47.61 
62.78 
12.21 
12.07 
31.60 

9.12 
13.61 
25.64 
35.02 
38.78 

25.08 
56.04 
21.84 
56.83 
62.64 

43.29 
30.91 
62.68 
27.85 
62.59 

33.40 
24.30 
57.14 
35.44 
24.52 

25.01 
25.23 
25.30 
56.83 
63.74 

20.02 
17.22 
22.85 
36.51 
36.53 

48.89 
22.92 
43.44 
31.24 
63•11 

22.90 
20.13 
24.73 
20.18 
54.28 

57.22 
28.06 
24 .. 59 
24.32 
34.97 

36.99 
16.40 
52.22 
42.40 
38.96 

42.02 
63.74 
23.60 
30.83 
30.13 

57.22 
35.66 
57.09 
38.40 
21.79 

13.86 
38.10 
23.70 
38.96 
37.15 

19.21 
6.27 

59.44 
92.19 
43.73 

53.52 
24.30 
36.51 
52.24 
22.90 

18.45 
52.34 
63.11 
24.10 
43.42 

32.34 
62.31 
41.62 
26.29 
49.60 

62.31 
20.23 
42.06 
60.29 
25.03 

54.81 
11.81 
37.54 
30.46 
37.54 

33.40 
41.18 
17.64 
57.61 
19.73 

25.60 
19.86 
14.72 
26.66 
37.54 

102.16 
61.85 
15.55 
22.00 
29.91 

39.ll 
19.91 
51.90 
58.04 
21. S8 

23.73 
30.09 
61.85 
61.85 
53.09 

27.60 
5.80 

63.20 
43.90 
44.14 

27.16 
53.88 
68.26 
83.20 
88.88 

56.11 
45.78 
18.82 
30.72 
61.85 

62.50 
33.28 
20.84 
51.90 
48.64 

59.10 
43.73 
24.45 
65.76 
43.16 

30.09 
27.62 
43.16 

9.21 
9.20 

16.52 
41.18 
43.24 
48.64 
12.74 

33.43 
18.84 
42.23 
65.76 
30.30 

43.82 
38.54 
17.35 
17.29 
17.39 

40.49 
39.74 
57.49 
33.54 
57.88 

17.39 
28.89 
59.48 
37.15 
62.59 

18.37 
9.31 

51.08 
38.56 
39.11 

107. 82 
28.24 
61.35 
35.29 
49.06 

26.82 
49.78 
19.66 
75.44 
24.59 

44.41 
23.10 
16.40 
28.04 
49.06 

115.66 
18.10 
30.09 
48.80 
17.85 

51.39 
17.67 
56.40 
40.13 
40.78 

26.48 
54.28 
24.59 
17.15 
36.84 

25.80 
53.88 
69.00 
56.78 
54.92 

37.94 
51.58 
52.60 
31.82 

103.62 

32.08 
38.10 
25.64 
41.02 
63.26 

30.61 
27.86 
61.34 
56.40 
61.80 

51.36 
75.02 
29.78 
27.62 
53.52 

37.31 
30.28 
89.92 
35.19 
37.50 

27.94 
43.46 
53.88 
61.80 
25 • .37 

59.57 
42.02 
33.43 
71.47 
88.99 

55.67 
39.40 
52.24 
22.87 
36.69 

50.18 
32.34 
30.35 
50.66 
53.93 

39.72 
55.71 
60.38 
58.00 
64.14 

30.30 
37.31 
19.25 
46.25 
51.39 

RELATIVE INTENSITY 

100 35 35 
100 100 100 
100 100 80 
40 100 40 

100 95 90 

100 85 80 
90 100 60 
80 100 80 

100 100 70 
100 80 60 

100 85 85 
75 100 50 
85 100 75 
95 100 90 
95 100 90 

60 100 60 
100 100 100 
100 53 47 
100 50 40 

54 100 95 

50 100 70 
90 100 100 
30 100 50 

100 60 50 
80 100 80 

55 100 
80 100 

100 80 
80 100 
50 100 

40 
90 
80 
80 
50 

30 
80 
60 
35 
50 

80 
50 
60 
60 
50 

65 
50 
75 
90 
50 

20 
80 
40 
40 
46 

30 
15 
30 
40 
60 

35 
80 
80 
60 
25 

20 
80 
60 
35 
40 

75 
40 
60 
60 
50 

60 
50 
25 
80 
40 

18 
80 
20 
30 
34 

30 
65 
30 
30 
50 

30 
60 
80 
60 
18 

100 90 90 90 
100 100 100 100 
100 100 80 80 

85 
60 
80 
13 
l7 

60 100 65 50 
40 100 40 20 

100 100 90 70 
100 90 65 55 

90 100 80 75 
40 100 60 40 

100 80 70 70 

60 
30 
50 
30 
50 

100 100 90 80 
70 100 80 70 

100 100 100 70 
60 100 40 40 
85 100 100 85 

80 
60 
50 
40 
85 

RELATIVE INTENSITY 

90 100 80 
67 100 67 

100 90 80 
50 100 30 
49 100 96 

100 100 100 
80 100 60 
27 100 40 

.100 80 60 
100 85 85 

100 60 50 
40 100 30 

100 40 35 
100 90 80 

90 100 90 

100 85 50 
75 100 80 

100 100 100 
100 96 49 

70 400 300 

60 100 100 
50 100 80 
90 100 100 

100 100 100 
100 90 90 

45 100 45 
60 100 70 
80 100 60 
60 100 60 

100 100 80 

65 100 95 
13 100 69 

100 65 55 
90 100 90 

100 50 50 

70 100 70 
80 100 100 

100 90 80 
100 90 80 

50 100 60 

100 75 75 
90 100 70 

100 60 60 
100 100 100 

10 100 50 

80 80 
58 50 
80 70 
30 30 
30 25 

70 70 
50 30 
13 11 
40 40 
70 70 

40 30 
30 25 
30 25 
80 70 
80 70 

40 40 
70 60 

100" 100 
30 25 
38 24 

40 20 
40 40 
70 60 

100 90 
70 60 

40 
40 
60 
50 
60 

60 
60 
55 
80 
30 

60 
80 
50 
80 
40 

75 
60 
35 
80 
.30 

20 
30 
50 
40 
50 

55 
59 
40 
80 
30 

50 
60 
50 
80 
35 

50 
50 
25 
10 
30 

20 
80 
60 
30 
40 

70 
40 
60 
60 
50 

45 
50 
25 
70 
40 

16 
60 
20 
30 
31 

30 
55 
30 
25 
40 

30 
60 
60 
40 
13 

75 
60 
80 
11 
17 

40 
25 
45 
20 
50 

70 
50 
50 
20 
85 

70 
42 
70 
30 
20 

60 
.30 
11 
20 
60 

25 
25 
12 
70 
60 

40 
50 

100 
20 
24 

20 
40 
40 
80 
60 

14 
30 
50 
40 
40 

45 
53 
13 
80 
16 

40 
60 
40 
80 
35 

50 
50 
20 
70 
30 

MINERAL NAME 

SKUTTERUDITE SYN 
LEPIDOLITE ll20) 
GLAUCONITE 
MONTI CELLI TE 
SAFFLOR ITE 

CELADONITE 
STEPHANITE 
MUSCOVITE (Ll) 
PYROPE 
LEPIDOLITE 12M2) 

TOURMALINE 
LEPIDOLITE I 3M I 
ANTLERITE 
PYRARGYRITE SYN 
SAFFLORITE 

MANGANOS ITE S YN 
ILLITE 
BORAX 
ALMANDITE 
MUSCOVITE 

FAYALITE 
MUSCOVITE (SYN 2Ml 
HEDENBERGITE 
PYROPE SYN 
PHOSGENITE 

SEPIOLITE 
MONTMORILLONITE 
MUSCOVITE I BA) 
MUSCOVITE !AMMONIUM) SYN 
XENOTIME 

DUMORHERITE 
BEIDElliTE 
RAMSDELLITE 
RAMSDELL HE 
KIESERITE SYN 

PREHNITE 
RAMMELSBERGITE SYN 
CORUNDUM {ALPHA ALUMINA) 
RICKARDITE 
FRANKLINITE 

HORNBLENDE 
SPANGOLITE 
GADOLINITE 
ACMITE (AEGIRINE) 
II.:MENITE 

MINERAl NAME 

PARAGONITE 
BROCHANTITE 
LITHIOPHILITE 
HEOENBERGITE 
TENORITE 

CHAMOSITE FE l II) 
CRISTOBALITE BETA HIGH 
LABRADORITE 
DIOPSIOE SYN 
MAGNETITE 

SPINEL IMN,NII 
OIOPSIOE 
MAGNES IOFERRITE 
PARAGONITE 
PARAGONITE 

BROCHANT IT E 
PHENAKITE 
MAGHEMITE SYN 
TENORITE 
ANTIGORITE (SERPENTINE) 

CHAMOSITE 
CHLORITE CTHURINGITE) 
CHAMOSITE 
DJOPSIDE 
CHROMITE 

ZIRCON 
AZURITE 
FORSTERITE (OLIVINE) 
CHRYSOLITE !OLIVINE) 
FORSTERITE (OLIVINE) 

MillERITE 
FORSTERITE SYN 
PICROCHROMITE SYN 
EMMONSITE 
SP I NEL ( L1 I S YN 

FORSTERITE !OLIVINE) 
MONTMORILLONITE SYN 
ANTIGORITE 
MARGARITE 
HEMATITE 

CHROMITE SYN 
PARAGONITE SYN 
SERPENTINE SYN 
SERPENTINE 
FAYALITE 

FILE NO. 

10-0328 
15-0062 
9-0439 

11-0353 
11-0140 

17-0521 
11-0108 
lG-0482 

2-1008 
14-0011 

14-0076 
10-0484 
7-0407 

14-0280 
11-0140 

7-0230 
9-0334 
1-1097 
9-0427 
6-0263 

7-0164 
7""<0032 

16-0701 
15-0742 
12-0218 

13-0595 
2-0037 

10-0490 
13-0573 
11-0254 

7-0071 
3-0178 
1-0222 

11-0055 
l-0638 

7-0333 
11-0014 
10-0113 

6-0661 
10-0467 

11-0493 
5-0142 
8-0190 
3-0621 
3-0781 

F llE NO. 

12-0165 
3-0282 

13-0336 
16-0701 

5-0661 

7-0339 
4-0359 
3-0499. 
3-0860 

11-0614 

1-1110 
11-0654 
17-0464 
12-0187 

9-0428 

13-0398 
9-0431 

15-0615 
5-0661 
7-0417 

lD-0404 
13-0029 

7-0315 
2-0656 
3-0873 

6-0266 
11-0136 

7-0075 
7-0156 
7-0079 

12-0041 
4-0768 

10-0351 
7-0404 

13-0207 

7-0074 
3-0016 

ID-0402 
12-0188 
13-0534 

4-0759 
10-0420 
11-0386 
9-0444 
7-0164 



35.92 
35.92 
36.01 
36.04 
36.04 

36.04 
36.06 
36.07 
36.07 
36.07 

36.09 
36.15 
36.18 
36.18 
36.18 

36.20 
36.22 
36.22 
36.29 
36.30 

36.34 
36.34 
36.34 
36.37 
36.45 

36.50 
36.50 
36.51 
36.53 
36.53 

36.56 
36.56 
36.64 
36.68 
36.80 

36.80 
36.80 
36.84 
36.-84 
36.84 

36.87 
36.87 
36.90 
36.96 
36.99 

37.10 
37.12 
37.12 
37.15 
37.15 

37.28 
37.31 
37.31 
37.46 
37.47 

37.47 
37.47 
37.49 
37.50 
37.54 

37.60 
37.63 
37.72 
37.76 
37.82 

37.82 
37.85 
37.93 
37.94 
38.05 

38.10 
38.13 
38.15 
38 .• 22 
38.26 

38.44 
38.60 
38.60 
38.61 
38.71 

38.78 
38.78 
38.78 
38.87 
38.96 

38.96 
38.96 
38.97 
38.99 
39.12 

TWO-THETA (COPPER) 

31.63 
31.73 
28.18 
12.48 
24.78 

32.16 
11.32 
7.19 

19.38 
31.73 

27.49 
21.95 
30.27 
31.70 
32.66 

35.16 
30.19 
32.56 
43.23 
31.33 

14.14 
30.06 
30.38 
3.0.83 
42.33 

26.04 
32.90 
32.31 
12.54 
32.32 

22.90 
35.73 
17.48 
59.15 
31.24 

34.38 
45.30 
21.10 
21.26 
65.24 

31.26 
39.96 
44.85 
33.54 
33.69 

56.34 
31.36 
39.30 
29.09 
31.61 

41.18 
26.21 
28.42 
37.50 
12.83 

28.70 
48.69 
28 1.70 
37.46 
30.83 

27.16 
66.82 
34.38 
27.68 
12.43 

25.37 
12.48 
29.66 
15.08 
18.60 

34.70 
19.91 
44.31 
44.43 
27.60 

44.14 
34.32 
69.58 
62.64 
12.38 

21.86 
24.88 
35.60 
22.28 
12.80 

29.46 
31.14 
29.48 
43.23 
23.70 

25.01 
51.45 
31.14 
25.05 
25.42 

54.58 
30.02 
33.56 
60.51 
25.16 

54.38 
31.49 
18.64 
34.46 
27.24 

31.48 
31.61 
58.82 
38.99 
62.17 

27.08 
31.94 
53.54 
58.41 
61.40 

47.82 
50.66 
35.70 
25.23 
35.71 

35.74 
22.92 
9.93 

65.04 
65.19 

37.72 
25.72 
33.31 
33.31 
31.16 

65.29 
62.83 
65.29 
31.36 
50.12 

34.98 
25.08 
30.39 
60.38 
43.46 

39.67 
24.86 
19.73 
9.51 

35.19 

41.26 
28.47 
23.79 
56.40 
35.16 

48.64 
14. 19 
60.08 
54.34 
52.27 

46.78 
39.12 
18.78 
64.23 
73.60 

39.48 
86.80 
52.24 
34.09 
22.90 

32.34 
52.34 
32.78 
31.16 
59.44 

34.70 
52.88 
53.29 
53.26 
44.64 

59.40 
52.63 
59.44 
40.60 
56.30 

37.34 
34.91 
35.42 
46.88 
29.06 

46.02 
19.62 
20.66 
28.52 
51.33 

56.68 
48.6'3 
24.40 
62.72 
28.12 

53.88 
19. <n 
28.'i9 
70.06 
85.47 

52.88 
49.78 
23.76 
44.18 
29.58 

26.82 
37.76 
17.29 
61.08 
17.39 

17.39 
39.74 
45.30 
44.64 
55.74 

36.56 

41.42 
17.85 
5'3.23 

55.71 
24.45 
31.30 
59.60 
69.76 

TWO-THETA (COPPER) 

33.07 
33.80 
68.42 
20.04 
30.62 

25.58 
54.63 
56.45 
46.02 
28.52 

49.54 
46.10 
55.56 
46.02 
56.26 

39.66 
45.83 
36.80 
41.18 
25.01 

48.12 
25.08 
33.27 
46.52 
50.90 

34.88 
30.19 
17.55 
77.62 
40.22 

45.30 
34.46 

121.34 
20.46 
24.87 

35.16 
12.37 
35.44 
42.42 
34.20 

47.84 
40.04 
47.93 
36.29 
22.32 

40.79 
48.10 
34.32 
35.05 
58.82 

12.70 
34.09 
42.44 
48.44 
18.10 

60.08 
54.11 
56.95 
48.44 
33.47 

48.64 
60.51 
34.70 
17.44 
60.42 

53.97 
60.34 
25.02 
26.02 
58.69 

48.89 
39.17 
64.48 
64.63 
23.02 

24.36 
35.44 
55.54 
35.15 
21.55 

19.10 
21.58 
38.96 
43.57 
58.34 

31.82 
26.99 
31.85 
54.34 
46.28 

47.45 
27.60 
51.58 
9.31 

20.80 

37.92 
51.64 
59.23 
23.86 
42.23 

69.65 
26.29 
18.33 
23.86 
48.72 

64.68 
31.85 
36.56 
50.36 
34.08 

55.16 
34.02 
37.47 
29.36 
62.13 

37.54 
58.37 

110.54 
110.90 
49.78 

45.54 
56.50 
94.93 
36.16 
23.42 

43.90 
35.88 
48.64 
56.34 
34.60 

35.44 
42.20 
35.48 
70.06 
25.36 

39.08 
61.04 
26.99 
19.30 
48.92 

27.68 
22.66 
32.61 
34.22 
60.95 

69.06 
36.45 
53.39 
47.56 
28.68 

51.58 
20.75 
18.03 
82.10 
65 .• 29 

92.08 
38.40 
41.18 
54.98 
77.40 

48.92 
92.87 
22.87 
19.55 
36 •. 69 

39.72 
32.34 
47.56 
18.88 
77.25 

28.96 

59.10 
26.53 
55.71 

94.13 
33.29 

138.27 
64.68 
24.39 

28.54 
28.58 
61.34 
62.31 
28.80 

31.02 
35.48 
72.10 
24.79 
60.08 

17.79 
74.20 
50.12 
24.79 
34.59 

62.26 
56.83 
28.96 
62.26 
45.32 

62.78 
34.83 
61.17 
25.50 
68.32 

49.06 
34.22 

135.14 
135.4 7 
62.72 

50.96 
49.20 
82.46 
19.91 
35.77 

56.78 
19.95 
61.80 
35.08 
25.80 

41.98 
67.30 
42.54 
82.10 
42.60 

RELATIVE INTENSITY 

80 100 75 
100 100 100 

51 100 87 
80 100 70 
32 100 43 

50 100 75 
100 100 100 

60 100 60 
100 64 64 
100 95 75 

41 100 50 
20 100 13 
60 100 50 

100 71 56 
90 100 80 

90 100 65 
70 100 100 

100 63 50 
53 100 40 
50 100 32 

80 100 90 
60 100 90 
10 100 80 

100 60 60 
100 37 27 

70 100 80 
90 100 100 
60 100 60 
80 100 100 
80 100 100 

100 70 70 
100 73 69 

70 100 70 
100 90 90 
100 90 50 

80 100 75 
100 85 70 

70 100 80 
80 100 70 

100 100 80 

100 84 43 
70 100 70 

100 58 58 
95 100 35 

100 90 80 

60 
80 
44 
50 
27 

25 
80 
35 
48 
70 

22 
ll 
50 
40 
80 

55 
60 
50 
28 
31 

70 
60 
60 
60 
17 

70 
90 
50 
70 
60 

60 
60 
50 
70 
40 

70 
50 
50 
70 
80 

40 
65 
45 
30 
40 

35 
80 
43 
45 
24 

25 
65 
35 
40 
70 

16 
7 

50 
35 
70 

30 
60 
31 
25 
10 

40 
60 
60 
30 

9 

60 
80 
40 
70 
50 

50 
59 
35 
70 
30 

70 

40 
60 
80 

24 
50 
40 
30 
40 

RELATIVE INTENSITY 

66 100 84 
50 100 50 
40 100 40 
72 100 86 
90 100 80 

100 85 60 
70 100 70 
50 100 50 

100 100 100 
100 100 90 

100 60 60 
70 100 80 

100 80 80 
100 100 100 

70 100 65 

40 100 41 
100 100 70 

75 100 80 
25 100 25 
90 100 80 

22 100 33 
80 100 100 
80 100 100 
50 100 45 

100 90_ 56 

90 100 95 
30 100 30 

100 40 26 
100 52 36 

37 100 31 

80 100 100 
65 100 60 

100 3.8 29 
95 100 85 
90 100 100 

65 100 60 
90 100 90 
96 100 49 
56 100 52 
80 100 80 

25 100 16 
100 80 70 
24 100 16 
40 100 53 
85 100 60 

52 
50 
30 
57 
40 

55 
60 
25 

100 
70 

60 
40 
70 

100 
60 

23 
60 
70 

8 
55 

21 
65 
60 
35 
36 

50 
30 
25 
32 
20 

60 
60 
21 
85 
70 

50 
80 
30 
49 
80 

16 
60 

9 
28 
50 

40 
40 
30 
46 
30 

50 
50 
25 
75 
40 

60 
30 
50 
75 
60 

16 
50 
70 

8 
40 

19 
55 
60 
30 
18 

40 
30 
15 
23 
20 

60 
35 
19 
85 
60 

13 
80 
25 
43 
70 

10 
60 

9 
25 
40 

35 
60 
35 
40 
21 

10 
65 
35 
32 
70 

16 
5 

50 
29 
70 

25 
60 
20 
23 

9 

40 
50 
60 
10 

4 

60 
80 
40 
60 
40 

40 
53 
20 
50 
30 

.60 

30 
60 
60 

12 
50 
20 
30 
30 

36 
20 
30 
40 
30 

40 
40 
20 
75 
30 

20 
30 
50 
75 
55 

13 
40 
60 

8 
40 

13 
40 
60 
20 
16 

40 
20 
13 
23 
13 

60 
30 
13 
75 
50 

11 
70 
20 
30 
60 

10 
40 

9 
23 
30 

MINERAl NAME 

FAYALITE SYN 
FAYALITE 
ENSIATUE 
SERPENT! NE I All 
CERUSSITE 

BRAVOITE 
APOPHVlliTE 
SEPIOliTE 
TALC 
FAYALITE SYN 

RUTILE 
CRISTOBALITE LOW SYN 
WOLFRAMITE 
ZINCITE SVN 
PROUSTITE SVN 

RAMMELSBERGITE SVN 
SPODUMENE lALPHAI SYN 
HAUSMANNITE 
ZINC 
LEAD SYN 

lEP I DOCROCITE 
PEARCE IT E 
FERBERITE 
GAL AXITE 
CUPRITE SYN 

BRANNERITE 
COBAL TilE 
CHRYSOLITE (OLIVINE) 
CHAMOSITE FElliii 
FORSTERITE (OLIVINE) 

FORSTERITE (OLIVINE! 
FORSTERITE SVN 
ZARATITE 
HERCYNITE 
GAHNITE lFEI 

ACANTHITE 
ARGENTITE 
GOE:THITE 
GOETHITE 
SPINEL SYN 

GAHNITE SYN 
HUMITE 
SPINEl SYN 
CREONERITE 
ARSENOPYRITE 

MINERAL NAME 

PYRITE SVN 
PYROSTILPNITE 
DYSCRASITE 
PYROPHVLUTE 
JADEITE 

PSlLOMElANE 
MANGANITE SYN 
PYROlUSITE 
CHALCOCITE SYN 
CRYPTOMELANE 

CRYPTOMELANE 
CHALCOCITE ALPHA LOW 
CRYPTOMELANE 
CHALCOCITE SYN 
EPIDOTE 

BISMUTH 
SPINEL (liJ 
ACANTHITE 
TELLUROBISMUTHITE 
SERPENTINE {All 

ANATASE SVN 
SERPENTINE 
STAUROLITE 
LEONITE SYN 
BRUCITE SVN 

SAFFLORITE 
CHLORITOID 
SILVER 
GOLD 
TELLURIUM 

BETA DOMEYKITE SYN 
LOELLINGITE SYN 
TANTALUM 
KAOLINITE 
DICKITE 

RAMSDELL ITE 
DICKITE 
TENORITE 
DIASPORE 
GERHAROTITE 

SOD A-N ITER SYN 
HESSlTE 
NITER (NA) SYN 
ZINC 
IODYRI TE 

FIlE NO. 

ll-0262 
9-0484 
7-0216 

13-0004 
5-0417 

2-0850 
7-0170 

14-0001 
3-0881 
9-0307 

4-0551 
ll-0695 
11-0591 

5-0664 
11-0470 

11-0014 
9-0029 
1-1127 
4-0831 
4-0686 

8-0098 
8-0130 

1Q-0449 
12-0431 

5-0667 

8-0002 
16-:-0624 

7-0156' 
7-0329 
7-0079 

7-0074 
4-0768 

16-0164 
7-0068 

12-0267 

14-0072 
4-0714 
8-0097 
3-0249 
2-0175 

5-0669 
12-0755 

5-0672 
14-0623 
11-0154 

FilE NO. 

6-0710 
8-0129 

1D-0452 
3-0574 
9-0463 

14-0627 
8-0016 

12-0716 
12-0227 
12-0706 

6-0547 
9-0328 
4-0778 

12-0227 
9-0438 

5-0519 
3-0911 

14-0072 
15-0863 
12-0583 

4-0477 
11-0388 
15-0397 
17-0134 
7-0239 

11-0140 
6-0158 
4-0783 
4-0784 
4-0554 

2-1251 
11-0699 
4-0788 

12-0447 
10-0446 

11-0055 
10-0430 

5-0661 
5-0355 

14-0687 

7-0271 
12-0695 
7-0271 
4-0831 
9-0374 



39.2<:! 
39.30 
39.30 
39.32 
39.32 

39.43 
39.48 
39.48 
39.48 
39.;48 

39.52 
39.66 
39.67 
39.67 
39 .. 80 

39.94 
39.96 
40.04 
40.04 
40.04 

40.08 
40.22 
40.22 
40.22 
40.22 

40.40 
40.42 
40.42 
40.56 
40.56 

40.60 
40.83 
40.91 
40.98 
41.02 

41.02 
41.04 
41.16 
41.18 
41.18 

41.18 
41.18 
41.18 
41.24 
41.38 

41.82 
42.02 
42.02 
42.18 
42.18 

42.20 
42.23 
42.33 
42.42 
42.42 

42.60 
42.65 
42.73 
42.82 
42.82 

42.94 
43.03 
43.09 
43.18 
43.23 

43.24 
43.24 
43.24 
43.24 
43.27 

43.29 
43.29 
43.2<J 
43.33 
43.36 

43.40 
43.44 
43.46 
43.51 
43.68 

43.68 
43.68 
43.73 
43.74 
43.90 

43.95 
43.95 
43.95 
44.11 
44.14 

TWD-THETA (COPPER) 

29.88 
28.96 
37.12 
11.95 
28.68 

29.43 
14.38 
15.12 
27.58 
50. 6'6 

26.21 
27.16 

8.70 
40.04 
46.27 

52.56 
36.87 
29.26 
38.96 
39.67 

14.32 
27.60 
30.38 
32.04 
46.66 

82.34 
28.68 
32.66 
25.33 
28.37 

34.88 
26.45 
26.2CJ 
28.50 

a. 04 

26.53 
30.84 
34.60 
26.58 
27.68 

30.99 
37.28 
42.82 
28.67 
28.30 

27.36 
15.30 
23.92 
30.26 
31.48 

29.26 
32.93 
36.45 
22.28 
28.89 

32.28 
25.88 
34.50 
10.44 
41.18 

62.36 
32.66 
30.10 
29.43 
36.29 

24.78 
29.26 
29.84 
31.36 
27.53 

29.98 
33.69 
35.48 
50.48 
56.95 

35.16 
35.74 
44.82 
24.52 
26.58 

30.16 
34.32 
25.67 
26.68 
29.36 

30.09 
30.09 
75.37 
25.19 
3.1.24 

30.94 
28.68 
68.42 
26.74 
55.66 

43 .. 18 
49.76 
29.44 
64.68 
29.64 

33.96 
37.60 
26.31 
52.69 
81.33 

32.34 
62 .. 83 
42.20 
31.14 
52.69 

32.16 
38.26 
53.54 
8.10 

68.08 

47.04 
68.25 
63.68 
17.22 
50.24 

58.74 
46.65 
25.99 
28.68 
27.02 

26.13 
50.36 
49.68 
47.04 
37.76 

51.14 
25.58 
46.02 
31.33 
28.58 

47.19 
45.78 
34.32 
33.02 
72.66 

47.53 
32.64 
24.78 
72.02 
66.22 

53.66 
48.64 
34.24 
34.43 
67.53 

35.37 
52.63 
45.54 
26.99 
34.43 

40.22 
23.02 
62.72 
29.46 
82.09 

68.42 
65.90 
68.42 
24.22 
66.45 

70.16 
34.36 
16.45 
37.44 
66.82 

35.48 
so. 96 
57.26 
86.90 
17.44 

51.30 
12.70 
42.40 
23.64 
37.28 

TWD-THETA !COPPERI 

20.90 
30.83 
24.18 
56.78 
52.22 

40.04 
55.49 
61.40 
38.87 
34.59 

44.60 
28.79 
12.16 
24.64 
46.02 

109.84 
53.93 
25.98 
39.43 
38.99 

45.06 
29.74 
30.70 
30.06 
56.87 

33.56 
53.29 
62.78 
74.20 
27.60 

57.57 
18.43 
64.18 
14.06 
35.16 

29.86 
26.74 
28.99 
51.77 
32.90 

33.82 
33.82 
91.63 
25.82 
46.02 

50.72 
9.63 

34.12 
47.04 
54.58 

45.54 
94.13 
73.60 
43.57 
20.85 

36.80 
42.99 
21.88 
20.98 
42.40 

127.38 
35.88 
51.02 
47.53 
54.34 

27.50 
59.18 
43.90 
21.66 
22.17 

53.26 
29.98 
57.22 
90.02 
57.10 

25.60 
63.11 
64.68 
37.96 
45.54 

30.80 
25.72 
32.80 
30.52 
76.95 

53.59 
53.59 

140.92 
36.56 
56.78 

17.88 
50.06 
51.58 
10.64 
79.07 

48.55 
58.34 
26.92 
48.92 
31.70 

56.23 
64.68 
44.59 
29.71 

148.49 

35.74 
24.45 
29.96 
42.20 
29.71 

37.28 
49.78 
15.00 
16.02 

119.34 

86.90 
41.94 

11 c. 04 
35.71 
73.80 

102.16 
63.74 
35.31 
41.58 
79.94 

61.13 
24.05 
54.81 
95.56 
50.36 

50.60 
37.92 
49.78 
48.55 
41.78 

21.95 
13.75 
34.63 
52.22 
24.56 

29.96 
38.30 
29.58 
56.34 
23.66 

38.78 
26.88 
18.14 
16.50 
49.78 

78.69 
46.85 
71.03 
48.55 
70.06 

50.66 
60.02 
41.18 
36.50 
35.01 

70.85 
70.79 
30.09 

136.50 
43.55 

68.26 
57.49 
24.50 
35.05 
83.20 

21.14 
45.54 
47.61 
70.03 
51.81 

71.4 7 
71.47 

119.59 
47.74 
72.02 

61.72 
17.40 
61.34 
13.06 
42.82 

36.00 
60.02 
46.52 
92.08 
33.66 

85.19 
62.26 
26.14 
33.54 

117.86 

24.08 
33.29 
50.66 
67.30 
33.54 

47.84 
62.72 
19.28 
48.92 

124.66 

75.30 
127.18 
39.40 
58.69 

115.66 
65.87 
33.26 
41.98 

33.56 
33.37 

107.82 
24.16 
62.26 

44.99 
31.02 
51.90 
55.93 
59.60 

23.16 
26.94 
44.89 
23.90 
26.66 

50.66 
65.76 
77.40 
35.08 
29.58 

12.10 
22.80 
33.04 
34.32 
51.90 

36.98 
70.36 
53.46 
36.00 
82.10 

35.16 
47.84 
61.80 
24.10 
39.80 

47.35 
87.09 
37.31 

145.14 
22.17 

52.60 
30.35 
70.78 
59.23 
31.82 

27.16 
29.06 
68.49 
54.26 
42.10 

87.98 
87.98 

36.21 
65.70 

RElATIVE INTENSITY 

80 100 100 
50 100 60 

100 40 40 
60 100 50 
40 100 40 

18 100 
45 100 
45 100 
80 100 
70 100 

18 
25 
95 
50 
50 

50 100 65 
41 100 40 
60 100 100 

100 100 95 
100 53 33 

100 80 60 
100 70 70 

30 100 50 
70 100 80 

100 100 95 

30 100 65 
31 100 37 
80 100 90 
25 100 85 

100 42 25 

100 70 50 
70 100 67 
80 100 60 
70 100 55 
59 100 23 

100 
70 
60 

100 
60 

60 
100 
100 
90 

100 

60 
90 
95 
90 
80 

100 100 90 
6 100 6 

35 100 35 
50 100 70 
25 100 25 

30 100 30 
85 100 60 

100 70 70 
60 100 65 
70 100 100 

70 
50 
30 
40 
40 

17 
16 
40 
40 
30 

40 
23 
55 
55 
31 

60 
65 
30 
60 
55 

25 
20 
10 
14 
24 

40 
63 
60 
50 
20 

20 
50 
50 
90 
40 

90 
6 

30 
50 

8 

30 
55 
50 
45 
60 

55 
50 
30 
30 
40 

17 
12 
35 
30 
20 

40 
16 
50 
45 
29 

60 
50 
20 
60 
45 

16 
20 
60 
10 
13 

20 
56 
60 
35 
13 

18 
50 
50 
90 
20 

CJO 
3 

20 
50 

8 

20 
50 
35 
40 
60 

RELATIVE INTENSITY 

25 100 40 
50 100 90 
28 100 53 

100 100 100 
80 100 80 

50 100 
50 100 
37 100 
52 100 

25 100 

80 100 
80 100 
80 200 
70 100 
70 100 

100 52 
43 100 
57 100 
18 100 

100 53 

100 70 
100 100 

90 100 
90 100 
90 100 

100 
100 

50 
100 
100 

90 
&0 

100 
46 
90 

30 
70 

u 
30 

70 
97 

100 
85 
70 

l1 
34 
84 
18 
40 

70 
100 

10 
90 
80 

90 
50 
60 
20 
85 

100 90 80 
55 100 65 

100 100 50 
33 100 17 

100 60 40 

70 100 80 
80 100 80 

100 100 100 
55 100 45 

100 70 !>0 

100 
100 
100 

50 
40 

33 
33 
21 

100 
100 

33 
33 
16 
70 
40 

25 
40 
24 
80 
80 

30 
50 
17 
49 
15 

60 
76 
70 
65 
50 

15 
17 
35 
17 
28 

60 
90 
60 
bO 
50 

90 
40 
40 
17 
75 

75 
55 
50 
11 
40 

60 
70 
80 
35 
50 

33 
33 
15 
40 
20 

13 
40 
23 
80 
70 

20 
40 

9 
43 
12 

60 
67 
60 
45 
35 

12 
12 
17 
17 
25 

50 
90 
50 
60 
50 

80 
40 
30 

9 
60 

50 
40 
40 
l3 
30 

40 
70 
80 
12 
45 

13 
13 

1 
35 
20 

35 
40 
30 
30 
30 

14 
12 
30 
20 
20 

40 
13 
40 
45 
22 

45 
50 
20 
40 
45 

16 
13 
40 

8 
11 

40 
60 
35 

8 

16 
50 
40 
90 

80 
3 

20 
40 

8 

15 
40 
35 
40 
60 

13 
30 
21 
10 
70 

20 
40 

4 
30 
12 

50 
57 
55 
35 
35 

10 
8 

16 
14 
23 

30 
80 
50 
50 
45 

60 
40 
25 

8 
50 

45 
13 
40 
10 
20 

35 
60 
80 
10 
40 

13 
13 

34 
20 

MINERAl NAME 

AlUNITE 
JAROSITE 
DYSCRASITE 
FERRI MOL YBDITE 
TETRADYMITE 

CALCITE SYN 
MOLYBDENITE !2HI SYN 
BEAVER HE 
ALTAITE 
CORVUS HE 

MANGANITE 
BISMUTH 
PHlOGOPITE (3T SYNi 
CHOND ROT IT E 
PlATINUM 

CliNOHUMITE SYN 
HUMITE 
SYlVANITE 
HESSITE 
CHONDROT lTE 

WEDDElliTE 
TEllURIUM 
UVANITE 
PlUMBOJAROS ITE 
PAllADIUM 

IRIDOSMINE 
ANTIMONY 
MERCURY 
AZURITE 
SYlVITE 

MANGANOSITE SYN 
HEl VIlE 
MUlliTE 
HOllANDITE 
AllOPHANE 

SILLIMANITE 
DOLOMITE tFERROAN) 
SKUTTERUDITE SYN 
DANAUTE 
TEllUROB!SMUTHITE 

DOlOMITE 
PSI lOMElANE 
SCHRE I BERS ITE 
DATOUTE 
HOllANDITE 

MINERAl NAME 

MICROCUNE 
HYOROMAGNES ITE 
WITHERITE SYN 
BISMUTITE 
BEYERITE 

SYlVANITE 
BRAUNITE 
CUPRITE SYN 
DIASPORE 
KAliOPHiliTE 

PETZITE 
BARITE SYN 
DIOPTASE 
META-AUTUNITE 
SCHREIBERSHE 

PERIClASE 
MAGNESITE SYN 
GAlENA SYN. 
CAlCITE SYN 
ZINC 

WEI SSITE 
MIMET ITE 
CAlAVERITE 
APHTH IT A liTE 
CHRYSOBERYl 

TROiliTE (PYRRHO.l SYN 
TROll HE 
SPINEl IMN,Nil 
COPPER 
CHRYSOBERYl SYN 

CORUNDUM (AlPHA AlUMINA! 
PICROCHROMITE SYN 
BETA DOMEYKITE 
SODALITE 
RICKAROlTE 

PYROMORPHITE 
STROMEVERITE 
SCAPOliTE 
METACINNABAR 
BORACITE 

TROiliTE (PYRRHO.l SYN 
PYRRHOTITE SYN 
DIAMOND 
STRONTIANITE SYN 
BREIT HAUPT IT E 

FIlE NO. 

14-0136 
10-0443 
1Q-0452 
15-0290 
9-0447 

5-0 586 
6-0097 

17-0476 
8-0028 

15-0247 

8-0099 
5-0519 

lQ-0481 
14-0010 
4-0802 

14-0009 
12-0755 

9-0477 
12-0695 
14-0010 

17-0541 
4-0554 
8-0322 

15-0648 
5-0681 

17-0213 
·5-0562 
9-0253 

11-0682 
4-0587 

7-0230 
15-0253 
15-0776 
4-0813 
2-0039 

10-0369 
12-0088 
10-0328 
11-0491 
15-0863 

11-0078 
14-0627 
16-0707 
11-0070 
12-0514 

FilE NO. 

12-0703 
8-0179 
5-0378 
4-0666 
4-0693 

9-0477 
8-0078 
5-0667 
5-0355 

ll-0313 

12-0424 
5-0448 
7-017 2 

12-0423 
16-0707 

4-0829 
8-0479 
5-0592 
5-0586 
4-0831 

LQ-0421 
13-0056 
7-0344 
6-0429 

11-0448 

4-0832 
11-0151 

1-1110 
4-0836 

10-0082 

lD-0173 
10-0351 
14-0454 
3-0338 
6-0661 

12-0704 
9-0499 
2-0405 
6-0261 
5-0710 

1-1247 
1-1247 
6-0675 
5-0418 
2-0783 



44.14 
44.14 
44.31 
44.36 
44.41 

44.43 
44.60 
44.71 
44.82 
44~ 82 

44.82 
44.85 
44.90 
45.06 
45.13 

45.30 
45.30 
45.39 
45.44 
45.49 

45.54 
45.58 
45.61 
45.78 
45.83 

45.83 
45.83 
45.90 
46.02 
46.02 

46.02 
46.02 
46.02 
46.02 
46.02 

46.10 
46.27 
46.28 
46.30 
46.52 

46.54 
46.57 
46.65 
46.66 
46.78 

46.80 
46.83 
46.90 
47.04 
47.04 

47.04 
47.06 
47.06 
47.09 
47.11 

47.29 
47.50 
47.56 
47.61 
47.61 

47.63 
47.77 
47.82 
47.82 
47.82 

47.84 
47.84 
47.84 
47.84 
47.88 

47.93 
48.10 
48.12 
48.36 
48.36 

48.42 
48.58 
48.64 
48.69 
48.89 

48.89 
48.92 
48.92 
48.97 
49.00 

49.00 
49.14 
49.20 
49.20 
49.25 

TWG-THETA (COPPER) 

45.30 
48.10 
38.15 
30.92 
26.61 

38.22 
32.28 
82.43 
27.42 
27.50 

43.46 
36.90 
30.64 
43.24 

8.73 

36.80 
44.14 
26.85 
8.88 

31.72 

31.94 
26.61 
34.81 
26.94 
26.54 

27.10 
37.63 
26.24 
27.76 
29.14 

31.24 
37.46 
41. 18 
44.14 
54.58 

48.69 
39.80 
32.28 
33.69 
15.08 

23.77 
32.32 
26.45 
40.22 
32.52 

38.44 
46.02 
71.55 
54.92 
54.81 

77.62 
42.60 
65.09 
55.30 
55.30 

64.18 
65.29 
32.01 
24.78 
26.58 

25.72 
38.44 

8.88 
26.77 
56.53 

75.36 
34.50 

8.84 
34.63 
31.24 

9.02 
66.82 
27.25 
32.06 
18.08 

44.14 
37.50 
42.82 
48.10 
32.06 

29.32 
31.39 
40.83 
68.08 
58.76 

24.36 
72.02 
64.48 
13.32 
83.83 

64.63 
36.80 

ll6. 62 
32.78 
32.90 

64.68 
59.44 
43.78 
27.50 
35.76 

52.88 
24.36 
34.29 
26.37 
27.37 

56.78 
8. 84 

17.74 
8.90 

28.19 

28.94 
60.51 
33.18 
54.22 
50.06 

56.78 
48.44 
42.40 
72.02 
27.68 

54.11 
67.53 
54.92 
92.08 
26.02 

11.52 
49.54 
34.36 
82.09 
38.60 

TWO-THETA {COPPER) 

32.60 
28.70 
28.06 
26.58 
28.22 

40.40 
28.30 
51.48 
28.06 
28.80 

28.61 
25.21 
28.58 
33.18 
35.77 

33.18 
28.61 
26.04 
28.58 
31.82 

28.86 
29.46 
29.66 
33.66 
29.36 

29.48 
44.14 
25.37 
25.54 
32.28 

29.09 
29.18 
27.68 
46.10 
25.85 

32.23 
25.42 
29.54 
31.16 
23.92 

27.70 
29.48 
19.28 
34.32 
26.05 

22.90 
57.77 
32.68 
41.18 
32.64 

82.34 
55.82 
29.48 
68.49 
18.64 

56.00 
55.97 
56.34 
59.23 
57.22 

59.10 
56.60 
36.50 
30.16 
29.26 

33.28 
38.96 
28.76 
60.44 
29.58 

38.97 
46.02 
37.82 
22.68 
25.28 

38.80 
76.08 
75.58 
86.90 
55.66 

68.42 
87.48 
30.83 
35.63 
58.08 

33.05 
19.51 
33.12 
59.65 
62.31 

59.48 
27.36 
39.48 
32.64 
32.90 

56.78 
31.82 
29.96 
48.64 
35.96 

31.85 
72.02 
53.97 
48.61 
44.14 

57.73 90.77 
90.87 57.61 
52.22 ' 83.20 
37.47 54.11 
19.68 40.04 

35.73 
31.92 
34.32 
32.32 
31.85 

31.16 
57.96 
28.86 
61.34 
58.82 

18.45 
36.18 
58.34 
56.83 
52.21 

52.89 
91.42 
55.30 
82.34 
65.71 

45.54 
22.48 

110.54 
81.50 
77.62 

110.90 
38.78 
99.11 
29.66 
51.28 

24.50 
31.30 
62.54 
50.66 
26.15 

45.54 
55.16 
28.52 
75.37 

84.10 
17.63 
19.13 
17.81 
52.76 

26.69 
31.85 
37.93 
85.00 
40.78 

72.02 
23.86 
49.78 
22.48 
85.00 

62.54 
38.99 
63.74 

119.34 
19.67 

38.61 
18.60 
87.09 
95.56 
76.08 

86.90 
68.71 
15.33 
38.30 
34.36 

56.60 
64.68 
76.88 
69.70 
18.37 

32.93 
30.51 
26.82 
49.20 
52.88 

60.02 
35.44 
31.'14 
31.48 
40.22 

35.48 
22.48 
55.16 
19.25 
59. 1 e 

78.15 
78.6<; 
94.36 
26.29 
56.72 

40.49 
60.46 
79.86 
25.82 
21.79 

58.00 
48.83 
39.84 
92.08 
67.20 

50.96 
29.26 

135.14 
26.74 

102.14 

135.47 
12.10 

137.19 
51.28 so. 78 

70.78 
138.27 
79.47 
35.16 
54.88 

50.96 
37.02 
30.80 
84.01 

27.50 
24.52 
24.59 
28.24 
43.64 

30.94 
56.83 
36.21 
41.58 
32.52 

65.70 
24.79 
51.90 
29.26 

109.70 

74.20 
117.86 
76.80 
96.54 
25.50 

78.00 
25.98 
65.87 

124 .. 66 
22.90 

58.90 
54.24 
26.94 
24.16 
78.30 

75.94 
39.17 
46.32 
54.14 

76.52 
71.55 
88.68 
79.15 
30.30 

33.31 
88.68 
48.92 
33.92 
59.18 

70.78 
41.98 
27.94 
32.64 
19.45 

42.54 
29.26 
62.78 
28.18 
51.60 

56.30 
98.19 
25.50 
74.20 
67.04 

50.18 
62.26 
82.34 
28.06 
29.68 

91.63 
92.30 
40.78 
72.02 
20.04 

RELATIVE INTENSITY 

100 100 
100 70 

40 100 
55 100 
50 100 

52 100 
70 100 

100 30 
35 100 
80 100 

100 100 
58 100 
74 100 
70 100 

100 100 

85 100 
100 100 

30 100 
16 100 
55 100 

80 
50 
26 
16 
80 

36 
80 
19 
35 
90 

50 
58 
90 
70 

100 

70 
80 
70 
65 
15 

60 
50 
25 
14 
40 

32 
60 
12 
30 
cO 

50 
45 
34 
60 
50 

50 
60 
20 
10 
13 

60 100 40 30 
100 100 100 80 

80 100 60 50 
100 100 100 80 

29 100 94 28 

55 100 80 40 
70 100 100 cO 
65 100 52 46 

100 40 40 30 
70 100 70 70 

40 100 40 20 
100 100 100 100 

10 100 70 50 
50 100 70 50 

100 90 80 70 

80 
53 
50 
90 
45 

70 
50 
90 

100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
67 

70 
33 
50 
80 
50 

90 
90 
70 
25 
53 

40 
31 
16 
40 
35 

40 
50 
50 
24 
40 

60 
40 
15 
10 
30 

23 
60 

9 
20 
60 

40 
~0 
23 
50 
45 

60 
20 
10 
11 

30 
80 
50 
80 
27 

35 
50 
38 
20 
60 

20 
75 
35 
40 
70 

30 
29 
16 
30 
30 

30 
30 
50 
13 
20 

RELATIVE INTENS lTV 

100 95 
80 100 

100 60 
70 100 
49 100 

60 
90 
50 
50 
48 

50 
80 
50 
50 
47 

45 
70 
50 
50 
18 

50 100 
100 94 

50 100 
50 100 
30' 100 

70 40 20 
35 16 . 12 
80 40 30 
75 40 40 
28 22 16 

10 100 
40 100 
51 100 
90 100 
15 100 

100 100 
50 100 
80 100 
50 100 
75 100 

50 100 
16 100 
45 100 
70 100 
60 100 

40 30 
25 20 
30 10 
70 10 
75 75 

100 100 
35 6 
70 70 
90 40 
65 55 

50 40 
25 16 
60 40 
70 60 
50 50 

16 100 24 9 
10 100 50 50 
33 100 22 21 
60 100 60 60 
26 100 26 24 

90 100 
97 100 
80 100 

100 80 
30 100 

70 
75 
10 
70 
20 

95 100 65 
100 100 100 

70 100 70 
50 100 50 
80 100 90 

90 100 80 
80 100 60 

100 80 80 
50 100 20 
90 100 80 

70 
70 
50 
40 
15 

60 
10 
70 
50 
50 

60 
60 
70 
20 
80 

30 
16 

9 
60 
50 

80 
"6 

60 
30 
35 

20 
10 
40 
50 
50 

9 
40 
19 
50 
ll 

60 
60 
50 
30 
15 

55 
70 
50 
40 
40 

50 
40 
60 
16 
80 

60 
40 
13 

8 
30 

23 
50 

6 
20 
60 

40 
20 
20 
30 
35 

60 
18 

8 
7 

20 
80 
50 
80 
26 

30 
40 
33 
10 
50 

20 
75 
35 
40 
70 

30 
22 
12 
30 
20 

30 
20 
50 
11 
20 

45 
10 
40 
40 
15 

10 
30 
40 
14 

30 
14 

9 
50 
50 

80 
6 

60 
20 
35 

20 
10 
30 
50 
40 

9 
40 
13 
50 
10 

55 
60 
40 
30 
12 

45 
10 
40 
40 
40 

50 
30 
60 

8 
60 

MINERAl NAME 

BETA DOMEVKITE SYN 
OOMEVKITE 
SILVER 
BROMVRITE 
GRAPHITE 

GOLD 
PETZITE 
IRON IALPHAI 
STOLZITE SVN 
STOLZ! TE 

BET A DOMEYK IT E 
SPINEL SVN 
TIN I BETA! 
WEISS ITE 
PHLOGOPITE I3T) 

ARGENTITE 
BETA OOMEYKITE SYN 
PHlOGOPITE SYN 
PHLOGOPITE SYN 
HALITE SYN 

EMBOUTE 
HYDROMUS COV IT E 
LEPIDOLITE {2M2l 
LEPIDOLITE H20) 
CINNABAR SYN 

ZINNWALDITE 
SPINEL tU) 
ARAGONITE SYN 
DIGENITE 
CARPHOSl DERITE 

BREIT HAUPT ITE 
CHALCOCITE SYN 
SCHRE I BERSI TE 
OOMEYKITE 
DIGENITE SYN 

CHALCOCITE ALPHA LOW 
PLATINUM 
CERARGYRITE 
NlCCOLITE 
LEONITE SYN 

COLORADOITE 
CHLORAPATITE 
HELVITE 
PAlLADIUM 
CRYOLITE 

MINERAl NAME 

CRYOLITE 
SCHEEUTE 
BORNITE 
DANALITE 
URANINITE SYN 

IRIIJOSMINE 
fLUORITE SYN 
PENTLAND IT E 
KYANITE 
POWELLITE 

STANN I TE 
EUCRYPTITE (BETA) 
SPHALERITE SYN 
PEROVSKITE 
CHROMITE SYN 

PEROVSKITE SYN 
WURTZITE 
BRANNERITE 
FERGUSON ITE 
COVELLITE 

URANI NITE 
SODA-NITER SYN 
TILLEYITE 
MERWINITE 
SCAWTITE 

NITER INA) SYN 
OOMEYKITE 
ANATASE SYN 
SPOOUMENE !BETA) SYN 
ARSENIC 

CHALCOPYRITE !GAMMA) 
CHALCOPYRITE !BETA) 
CU8ANITE 
CHALCOCITE ALPHA LOW 
CORDIERITE MU SYN 

MILLERITE 
PLATTNERITE 
STETEFELDITE 
CLINOZOlSITE 
BOULANGER HE 

ENARGlTE 
CHALCOPYRITE 
CALEOONITE 
ALABANOI TE 
QUARTZ !BETA) 

FILE NO. 

2-1251 
9-0333 
4-0783 
6-0438 

13-0148 

4-0784 
12-0424 

6-0696 
8-0476 
8-0108 

14-0454 
5-0672 
4-0673 

lQ-0421 
l0-0492 

4-0774 
2-1251 

16-0352 
16-0344 
5-0628 

14-0255 
2-0462 

14-0011 
15-0062 
6-0256 

13-.0227 
3-0911 
5-0453 
9-0064 
2-0597 

2-0783 
12-0227 
16-0707 

9-0333 
4-0861 

9-0328 
4-0802 
6-0480 
9-0001 

17-0134 

8-0026 
2-0851 

15-0253 
5-0681 
1-1273 

FILE NO. 

12-0257 
8-0145 

14-0323 
11-0491 

5-0550 

17-0213 
4-0864 
8-0090 
3-0513 
7-0212 

11-0062 
13-0378 
5-0566 
8-0091 
4-0759 

9-0365 
12-0688 
8-0002 
9-0443 
6-0464 

13-0225 
7-0271 

13-0416 
4-0728 

10-0400 

7-0271 
9-0333 
4-0477 

13-0251 
5-0632 

ll-0570 
11-0515 
9-0324 
9-0328 

14-0249 

12-0041 
8-0185 
8-0012 

16-0705 
9-0470 

l0-0436 
9-0423 
8-0153 
6-0518 
7-0346 



49.25 
49.48 
49.48 
49.51 
49.54 

49.60 
49.63 
49.65 
49.68 
49.76 

49.80 
50.12 
50.21 
50.24 
50.30 

50.36 
50.36 
50.36 
50.39 
50.42 

50.48 
50.o6 
50.66 
50.66 
50.69 

50.90 
50.96 
51.14 
51.45 
51.48 

51.70 
51.70 
51.77 
51.80 
51.83 

51.86 
51.90 
51.95 
51.95 
52.15 

52.22 
52.22 
52.27 
52.56 
52.66 

52.69 
52.76 
52.79 
52.92 
53.22 

53.26 
53.29 
53.54 
53.54 
53.88 

53.93 
54.28 
54.38 
54.56 
54.58 

54.58 
54.63 
54.73 
54.81 
54.92 

55.28 
55.30 
55.30 
55.45 
55.49 

55.56 
55.66 
55.82 
55.97 
56.00 

56.02 
56.04 
56.26 
56.34 
56.34 

56.40 
56.45 
56.53 
56.60 
56.74 

56.78 
56.79 
56.83 
56.83 
56.83 

TWO-THETA lCOPPER) 

30.30 
34.32 
58.74 
34.36 
37.47 

29.78 
26.21 
32.21 
34.60 
14.38 

29.78 
36.99 
26.66 
28.37 
30.19 

30. 16 
30.26 
30.84 
33.69 
30.30 

43.33 
32.90 
39.48 
84.10 
30.40 

38.05 
28.58 
30.99 
31.73 
29.48 

25.82 
32.68 
26.68 
26.60 
31.16 

31.50 
28.50 
31.39 
33.05 
31.39 

27.68 
31.48 
31.39 
39.94 
17.67 

50.42 
61.80 
29.74 
56.98 
28.70 

58.90 
20.46 
31.26 
41.16 
39.48 

59.10 
33.69 
20.85 
40.56 
59.82 

14.92 
59.60 
41.04 
46.30 
49.25 

74.20 
36.50 
29.64 
29.96 
60.29 

18.60 
25.20 
41.18 
35.92 
47.06 

35.05 
33.37 
43.74 
33.90 
28.89 

24.32 
29.76 
52.27 
25.90 
29.09 

48.64 
42.18 
51.95 
32.34 
24.05 

40.26 
82.50 
80.66 
41.02 
60.08 

14.81 
41.62 
46.25 
57.26 
32.64 

34.36 
56.30 
36.56 
66.45 
35.05 

2 a. 86 
35.02 
50.96 
92.08 
40.26 

90.02 
86.80 
66.22 
42.82 
35.19 

58.69 
19.80 
51.30 
25.08 
30.83 

19.51 
23.16 
30.52 
54.81 
44.43 

51.64 
38.96 
36.99 
47.61 
.37. 41 

83.20 
54.58 
36.99 
35.37 
32.44 

99.51 
92.51 
69.00 
54.59 
69.65 

28.52 
45.11 
26.29 
54.81 
58.34 

93.78 
6C}. 76 
39.49 
73.80 
81.67 

59.60 
81.. 50 
24.05 
70.97 
99.51 

136.50 
37.76 
31.70 
29.95 
82.52 

62.13 
41.78 
50.60 
34.91 
15.33 

53.09 
22.77 
70.03 
37.98 
36.10 

41.58 
42.61 
37.31 
37.31 
24.25 

94.36 
24.56 
37.31 
35.74 
35.34 

TWO-THETA !COPPER) 

39.67 
32 .• 09 
32.08 
32.09 
30.19 

32.68 
43.29 
30.38 
30.38 
32. 52' 

32.66 
33.31 
27.49 
26.45 
32.16 

46.02 
26.21 
13.31 
26.61 
30.92 

21.82 
27.42 
27.50 
32.93 
32.93 

37.49 
28.68 
47.06 
25.21 
28.61 

28.50 
21.41 
30.83 
28.58 
33.07 

16.72 
28.42 
31.72 
28.61 
32.50 

30.26 
32.54 
29.78 
29.88 
35.48 

40.04 
52.92 

111.79 
52.76 
24.32 

35.34 
33~69 
36.34 
40.22 
25.06 

43.03 
35.17 
36.09 
77.47 
36.04 

32.06 
37.31 
27.70 
44.41 
44.36 

35.16 
44.82 
44.82 
65.71 
42.23 

28.70 
39.32 
28.30 
47.50 
47.29 

31.24 
35.48 
37.54 
47.56 
37.10 

33.66 
37.31 
45.49 
47.77 
34.56 

42.18 
34.59 
35.63 
65.24 
29.78 

34.43 
46.27 
24.80 
46.27 
51.58 

48.97 
29.98 
18.78 
62.72 
38.60 

35.88 
49.60 
41.26 
83.74 
39.67 

27.68 
34.09 
26.69 
83.83 
13.32 

56.78 
32.78 
32.90 
91.20 
94.13 

56.95 
72.66 
87.48 
19.51 
33.05 

34.74 
63.74 
33.47 
33.12 
40.79 

39.12 
42.44 
27.37 
27.36 
36.62 

47.04 
36.65 
92.19 
91.09 
30.83 

29.71 
24.80 
42.44 
24.80 
63.50 

61.85 
70.79 
23.76 
15.;00 
46.52 

46.85 
62.59 
56.68 

101.71 
46.02 

85.00 
51.64 
33.18 
77.62 
81.50 

63.20 
29.66 
51.28 
23.22 
38.30 

18.33 
79.07 
68.71 
64.68 
56.60 

17.86 
43.7.3 
48.72 
76.88 
47.45 

42.82 
59.23 
75.37 
30.51 
30.31 

52.22 
30.34 
65.76 
92.19 
65.76 

40.26 
29.60 
83.20 
66.29 
17.79 

34.50 
58.98 
10.63 

107. 82 
60.02 

24.12 
24.39 
68.20 
58.69 
62.69 

34.88 
84.10 
33.37 
96.54 
40.26 

145.14 
92.87 
33.66 
70.78 
95.55 

68.32 
43.24 
44.99 
61.{)4 
39.17 

36.84 
48.68 
54.26 
64.79 
23.86 

45.34 
47.96 
37.47 
38.81 
36.91 

25.50 
26.66 
37.47 
24.08 
35.77 

33.54 
42.42 
46.25 
42.42 
12.41 

63.26 
87.09 
41.18 
19.28 
42.82 

70.36 
64.14 
69.06 
44.50 
27.68 

109.70 
35.48 
38.81 

102.14 
26.74 

69.00 
51.28 
56.78 
94.24 
65.76 

50.12 
42.82 
75.94 
77.55 
76.52 

33.66 
75~02 
34.59 
88.68 
28.54 

27.42 
72.10 
84.01 
88.68 
42.60 

23.90 
42.60 
71.4 7 
92.19 
27.62 

RELATIVE INTENSITY 

80 100 
50 100 
84 100 
90 100 
60 100 

60 100 
10 100 
20 100 
35 100 
25 100 

70 
20 
68 
90 
60 

50 
20 
60 
35 
45 

60 100 30 
80 100 90 
17 100 35 
23 100 59 
45 100 40 

80 100 90 
90 100 90 

6 100 6 
80 100 90 
70 100 80 

46 100 20 
100 100 90 
100 70 50 
100 70 60 

80 100 50 

56 100 90 
60 100 70 
30 100 30 

100 100 100 
100 80 50 

50 100 50 
50 100 45 
45 100 55 
63 100 81 
30 100 30 

33 100 35 
50 100 90 

100 100 100 
63 100 40 
35 100 25 

70 100 80 
80 100 80 

100 100 100 
80 100 60 

100 70 70 

50 
20 
68 
80 
60 

25 
4 

1a 
30 
16 

20 
40 
12 
20 
20 

70 
60 

6 
40 
50 

17 
90 
30 
50 
30 

36 
40 
30 
80 
40 

25 
35 
35 
63 
20 

30 
40 
70 
30 
22 

50 
80 
70 
60 
70 

50 
16 
63 
70 
60 

20 
4 

14 
20 
12 

20 
40 
12 
13 
20 

60 6.g 
30 
50 

9 
80 
20 
40 
30 

18 
40 
20 
80 
30 

18 
30 
12 
24 
11 

21 
30 
70 
25 
20 

50 
70 
70 
60 
70 

40 
14 
63 
70 
20 

20 
4 

10 
20 
12 

10 
30 
11 

8 
15 

40 
60 

3 
30 
40 

8 
80 
20 
40 
30 

16 
40 
15 
60 
30 

13 
30 
10 
17 
13 

23 
30 
70 
25 
20 

40 
10 
70 
45 
70 

RELATIVE INTENSITY 

95 100 100 
35 100 45 
80 100 70 
45 100 3.5 
20 100 50 

55 
30 
60 
30 
14 

100 100 
50 100 
80 100 
90 100 
45 100 

34 100 
60 100 
50 100 

8 100 
75 100 

90 100 
70 100 
14 100 
80 100 
16 100 

80 100 
35 100 
90 100 
90 100 
10 100 

80 100 
40 100 
35 100 
25 100 
40 100 

100 80 
60 100 
65 100 
30 100 

100 84 

100 100 
50 100 
15 100 
35 100 
60 100 

100 100 
60 100 

100 100 
100 100 
60 100 

85 85 
60 40 
70 60 
80 70 
50 25 

43 17 
50 40 
41 22 

6 6 
50 25 

80 70 
70 60 
12 8 
50 40 
55 14 

100 80 
35 30 
80 60 
80 70 
50 50 

80 70 
40 40 
94 16 
40 20 
70 30 

80 80 
80 50 
10 60 
51 10 
66 52 

100 90 
50 25 
55 13 
50 6 
80 50 

100 80 
80 50 

100 100 
100 100 

80 40 

45 
25 
60 
25 
14 

45 
25 
60 
25 
12 

85 85 
40 40 
60 60 
60 40 
25 18 

12 8 
35 35 
16 16 

4 3 
25 10 

70 70 
50 40 

8 8 
30 30 
10 8 

80 80 
20 20 
60 60 
60 60 
40 40 

50 50 
40 30 
12 10 
16 14 
30 30 

60 60 
30 30 
60 55 

9 9 
40 36 

90 80 
25 20 
11 1 

6 6 
40 30 

80 70 
40 30 
90 80 

100 100 
40 20 

f-1INERAl NAME 

CALCITE (MANGANOAN) 
ALABANDITE 
MICROLITE 
SKUTT ERUDiTE 
CRYPTOMELANE 

PYROCHLORE 
QUARTZ (BET A l 
CHLORAPATiTE SYN 
SKUTTERUDITE SYN 
MOLYBDENITE (2Hl SYN 

TETRAHEDRITE 
ARSENOPYRITE 
QUARTZ IALPHAl 
SYLVITE 
BETAFITE 

STI B ICON ITE 
YTTROTANTAL ITE 
DOLOMITE (FERROAN} 
NICCOLITE 
CALCITE IMANGANOANJ 

COPPER 
COBALTITE 
CORVUSITE 
SPERRYUTE 
TENNANT HE 

BRUCITE SYN 
LlNARITE 
DOLOMITE 
FAYALITE 
PENTLAND HE 

XENOTIME 
BOURNONITE 
MET AC I NNABAR 
CASSITERITE SYN 
AKERMANITE 

RHODOCHROSITE SYN 
CHALCOST ILB ITE 
GEHLENITE SYN 
MARCASITE 
GEHLENITE SYN 

CUBAN liE 
BEYER ITE 
GEHLENITE SYN 
Cli NOHU'IITE SYN 
CLINOHUMITE 

MINERAL NAME 

CHONDROT IT E 
SIDERITE SYN 
SIDERITE 
SIDERITE SYN 
COLUM8ITE (TANTALITE) 

ILMENITE 
TROILITE 
FERBERITE 
UVANITE 
SMITHSON ITE 

MAGNESITE SYN 
HEMATITE 
RUTILE 
GRAPHITE SYN 
BRAVOITE 

DIGENITE SYN 
MANGANITE SYN 
ERYTHRITE 
GRAPHITE 
BROMYR ITE 

RAMSDELL ITE 
STOLZ ITE SYN 
STOLZITE 
BIXBYITE 
BRAUNITE 

CRYPTOMELANE 
TETRADYM ITE 
FLUORITE SYN 
EUCRYPTITE (BETA) 
STANNITE 

CUPRODESCLOIZITE 
CRISTOBALITE BETA HIGH 
EPIDOTE 
SPHALERITE SYN 
PYRITE SYN 

MURDOCHITE 
PYROLUSITE 
HALITE SYN 
WURTZITE 
VESUVIANITE 

BI SMUT ITE 
IDOCRASE 
OIOPSIDE 
AUGITE 
DIOPSIDE SYN 

FILE NO. 

2-0714 
6-0518 
3-1139 

10-0497 
6-0547 

13-0254 
11-0252 
12-0263 
10-0328 

6-0097 

11-0107 
U-0154 
5-0490 
4-0587 

13-0197 

lQ-0388 
11-0 ll6 
12-0088 

9-0001 
2-0714 

4-0836 
16-0624 
15-0247 
9-0452 

11-0102 

7-0239 
4-0598 

11-0078 
9-0484 
8-0090 

11-0254 
12-0094 
6-0261 
5-0467 

10-0391 

7-0268 
9-0143 
4-0690 
3-0799 
9-0216 

9-0324 
4-0693 
4-0690 

14-0009 
14-0692 

FILE NO. 

14-0010 
12-0531 

8-0133 
12-0531 
16-0337 

3-0781 
11-0151 
10-0449 
8-0322 
8-0449 

8-0479 
13-0534 

4-0551 
12-0212 
2-0850 

4-0861 
8-0016 

11-0626 
13-0148 

6-0438 

7-0222 
8-0476 
8-0108 
8-0010 
8-0078 

4-0778 
9:...0447 
4-0864 

13-0378 
11-0062 

13-0240 
4-0359 
9-0438 
5-0566 
6-0710 

7-0028 
12-0716 
5-0628 

12-0688 
11-0145 

4-0666 
11-0145 

2-0656 
3-0623 
3-0860 



56.87 
56.95 
56.98 
57.02 
57.06 

57.06 
57.14 
57.18 
57.22 
57.56 

57.57 
57.61 
57.73 
57.77 
57.92 

57.96 
58.34 
58.34 
58.41 
58.41 

58.65 
58.74 
58.74 
58.76 
58.82 

58.82 
58.90 
58.90 
59.10 
59.10 

59.15 
59.23 
59.36 
59.60 
59.60 

59.65 
59.82 
60.02 
60.08 
60.08 

60.25 
60.25 
60.29 
60.29 
60.38 

60.44 
60.47 
60.47 
60.51 
60.51 

60.60 
60.90 
60.95 
60.95 
61.34 

61.34 
61.40 
61.80 
61.80 
62.13 

62.17 
62.31 
-62.36 
62.36 
62.41 

62.59 
62.64 
62.64 
62.68 
62.78 

62.78 
62.78 
62.83 
63.11 
63.68 

63.74 
64.18 
64.68 
64.73 
65.04 

65.09 
65.19 
65.24 
65.24 
65.2<3 

65.29 
65.71 
66.82 
68.08 
68.09 

TWO-THETA (COPPER) 

27.53 
43.36 
34.36 
31.17 
34.50 

35.48 
35.60 
33.23 
35.77 
33.40 

43.40 
35.63 
29.09 
28.70 
27.94 

29.48 
14.52 
33.80 
20.00 
36.37 

34.22 
40.60 
49.48 
46.78 
26.05 

36.22 
29.78 
30.51 
29.78 
33.18 

36.68 
33.18 
34.50 
30.26 
34.14 

34.50 
30.19 
28.78 
34.77 
34.92 

4.70 
24.94 

5.20 
30.40 

5.67 

43.27 
27.60 
49.51 
33.14 
59.36 

62.64 
30.26 
29.63 
47.61 
29.74 

35.16 
63.74 
48.42 
46.83 
26.26 

49.14 
33.02 
30.16 
30.09 
30.83 

30.62 
34.88 
29.74 
32.52 
49.25 

32.56 
49.60 
31.96 
49.80 
47.63 

65.04 
47.61 
57.06 
50.36 
32.82 

91.09 
50.30 
25.64 
92.19 
31.13 

34.36 
12.34 
26.45 
50.69 
19.47 

22.17 
57.10 
41.02 
43.86 
30.72 

30.13 
23.70 
36.49 
62.31 
36.64 

25.60 
43.73 
90.77 
76.08 
24.84 

91.42 
60.44 
55.66 
18.10 
64.23 

37.63 
70.16 
80.66 
38.60 
65.71 

60.08 
14.81 
21.10 
34.36 
59.48 

31.16 
59.65 
30.72 
35.02 
18.31 

57.22 
35.05 
37.44 
31.05 
57.65 

TWG-THETA (COPPER! 

33.66 
6. 31 

35.02 
6.22 

36.07 

6.22 
5.74 
5.32 
9.02 

29.54 

34.32 
36.45 
34.32 
35.16 
30.62 

31.33 
;n.88 
12.34 
42.94 
24.87 

20.42 
35.48 
38.61 
35.52 
20.42 

35.48 
35.77 
39.96 
35.74 
32.66 

35.63 
43.46 
27.58 
35. 19 
36.68 

44.71 
36.80 
29.88 
36.84 
36.87 

36. 9.0 
32.93 
37.63 
40.22 
28.06 

47.84 
25.82 
31.22 
24.25 
19.38 

19.42 
19.44 
1'1.68 
33.82 
31.82 

49.20 
42.33 
49.48 
29.86 
10.66 

36.30 
30.94 
24.88 

109.84 
12.33 

35.60 
57.06 
20.46 
30.16 
26.53 

43.29 
28.06 
36.87 
30.35 
40.42 

57.61 
44.82 
39.48 
33.43 
59.15 

82.43 
31.24 
56.83 
31.16 
31.26 

44.85 
55.45 
45.83 
46.66 
26.61 

48.64 
19.42 
36.79 
19.42 
9.51 

34.29 
33.92 
34.77 
37.47 
36.96 

82.34 
73.60 
82.50 
56.40 
36.07 

52.27 
57.61 
56.83 

127.38 
38.45 

27.79 
30.13 
35.15 
57.09 
30.62 

57.22 
20.23 
52.63 
43.42 
68.42 

43.73 
64.68 
72.02 
28.80 
31.16 

116. 62 
59.44 
91.09 
44.64 
59.40 

59.44 
91.20 
60.51 
82.09 
46.27 

35.01 
43.55 
54.59 
24.63 
48.25 

43.16 
43.24 
46.42 
18.37 
38.26 

68.26 
30.30 
78.15 
18.60 
37.28 

48.83 
34.06 
47.30 
38.13 
44.18 

56.38 
102.16 
69.00 
19.67 
67.20 

28.99 
28.52 
36.68 
93.78 
32.93 

44.64 
69.70 
48.25 
81.50 
24.30 

74.75 
81.67 
40.98 
57.61 
22.00 

19.51 
35.92 
19.38 
82.52 

31.48 
25.37 
58.04 
17.88 
28.52 

34.91 
35.02 
72.10 
54.63 
43.46 

92.C8 
29.58 
92.51 
88.88 
56.15 

85.47 
67.37 
20.34 
78.69 
19.82 

9.20 
43.16 
36.16 
43.16 
31.85 

30.09 
9.31 

24.45 
57.88 

110.04 

30.30 
24.50 
48.92 
56.11 
44.64 

99.11 
55.74 
92.19 
59.23 
55.71 

31.30 
23.22 
31.85 

119.34 
46.96 

39.80 
22.17 
66.29 
38.56 
54.59 

53.52 
53.88 
54.88 
30.30 
55.30 

52.60 
88.99 
56.30 
54.24 
29.54 

92.30 
38.44 
41.78 
38.99 
54.98 

105.57 
115.66 

83.20 
22.90 
20.04 

18.03 
34.50 
57.31 
24.12 
33.31 

18.88 
79.15 
54.59 
84.10 
36.76 

93.32 
62.69 
41.98 
75.44 
48.80 

24.66 
33.96 
15.57 
95.55 

32 .. 64 
34.22 
40.13 
71.47 
34.22 

35.55 
36.96 
24.05 
72.10 
50.06 

72.02 
77.40 
29.60 

103.62 
15.49 

65.29 
35.19 
58.16 
36.98 
34.98 

37.50 
53.52 
19.91 
89.92 
36.53 

37.31 
37.31 
33.29 
53.93 

127. 18 

88.99 
70.78 
92.08 
32.08 
18.88 

137.19 
77.25 
92.19 
55.71 
94.13 

138.27 
94.24 
56.83 

124.66 
47.09 

RELATIVE INTENSITY 

80 100 90 50 50 45 
90 100 85 75 60 50 
90 100 90 80 70 70 
75 100 100 65 60 60 
30 100 40 25 20 20 

85 100 85 70 70 60 
100 100 100 100 100 100 

60 100 60 45 25 25 
15 100 75 75 50 50 
60 100 70 55 25 25 

80 100 90 75 50 45 
90 100 90 70 60 60 
70 100 90 70 60 55 
90 100 80 80 70 70 
50 100 50 40 40 30 

60 100 80 60 40 30 
70 100 70 70 60 60 
90 100 80 80 70 60 
60 100 60 50 50 50 
60 100 60 60 30 10 

100 100 90 90 90 90 
60 100 60 20 18 16 

100 84 68 68 63 63 
53 100 67 40 20 20 
80 100 90 80 80 60 

50 100 63 50 31 20 
50 100 60 25 20 20 
70 100 80 60 60 60 
30 100 60 20 20 10 

100 100 100 100 80 80 

90 100 90 70 70 50 
70 100 90 70 60 50 
40 100 30 25 20 .20 
90 100 90 60 60 60 
80 100 70 60 60 60 

80 100 70 60 60 60 
40 100 45 20 20 15 
50 100 60 40 40 20 

100 100 70 60 60 60 
50 100 40 40 30 30 

70 100 60 50 50 50 
100 100 80 70 50 40 

70 100 80 50 50 40 
50 100 80 30 30 30 
50 100 40 30 

10 
60 
50 
90 
64 

70 
100 
90 
80 
60 

20 
27 
20 
80 

100 

32 
80 
90 
52 

100 

90 
85 

100 
35 
80 

60 
100 

70 
50 
60 

90 
50 
50 

100 
90 

19 
50 

100 
100 
43 

RElATIVE INTENSITY 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 

80 

100 
100 
100 
100 
100 

100. 
100 
95 roo 

100 

100 
90 

100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

70 
60 
60 
80 
64 

60 
100 

80 
60 
60 

50 
37 
50 
70 
60 

50 
80 
80 
17 

100 

90 
85 
85 
40 
50 

50 
70 
10 
50 
80 

90 
100 

BO 
90 
90 

30 
90 

100 
80 
84 

58 
90 
70 
42 
65 

60 
40 
40 
50 
48 

50 
80 
~0 
60 
40 

20 
17 
20 
70 
45 

31 
60 
70 
15 
90 

80 
70 
85 
30 
20 

40 
60 
65 
30 
60 

70 
50 
40 
80 
70 

12 
40 

100 
80 
40 

45 
70 
60 
24 
55 

50 
40 
30 
40 
40 

50 
80 
50 
50 
30 

16 
9 

16 
50 
45 

10 
60 
60 
12 
80 

70 
70 
85 
25 
20 

30 
50 
50 
30 
60 

60 
40 
30 
80 
70 

9 
30 

100 
80 
24 

40 
60 
50 
13 
50 

50 
40 
25 
40 
32 

45 
40 
40 
50 
30 

8 
4 

14 
50 
30 

9 
50 
60 
10 
80 

60 
60 
75 
12 
20 

25 
50 
50 
16 
60 

60 
40 
20 
10 
50 

6 
30 

100 
60 
12 

20 
60 
40 
11 
50 

MINERAl NAME 

CHRYSOBERYl 
CHRYSOBERYl SYN 
SKUTT ERUDITE 
ZOISITE 
SPESSART ITE SYN 

MAGNETITE 
MAGHEMITE SYN 
ANDRADITE SYN 
CHROMITE SYN 
UVAROVITE 

CORUNDUM (ALPHA AlUMINAI 
CHROMITE 
CHALCOPYRITE (GAMMA} 
SCHEELITE 
ROCKBRIDGEITE 

CHAlCOPYRITE 
MOL VB DEN ITE { 3R l 
GROSSULARITE 
CHLORITOID 
GALAX ITE 

GARNET (FE,MNJ 
MANGANO$ ITE SVN 
MICROliTE 
CRYOLITE 
QUARTZ !BETA) 

HAUSMANN I TE 
PYROCHLORE 
SPODUMENE (AlPHAJ 
TETRAHEDRITE 
PEROVSKITE SYN 

HERCYNITE 
PEROVSKITE 
SPESSART ITE SYN 
YTTROTANTALI TE 
LAWSONITE 

SPE SSART IT E 
BETAFITE 
CORONADITE 
PYROPE 
AlMANDITE 

SAPONITE 
SERPENTINE (All SYN 
SAPONITE SYN 
TENNANTITE 
SAPONITE FE RICH 

MINERAL NAME 

MERWINITE 
VERMICULITE 
PYROPE SYN 
SAPONITE 
TALC 

VERMICULITE 
NONTRONITE 
SAPONITE 
GARNIER IT E 
NAGYAGITE 

ALABANDITE 
CUPRITE SYN 
ALABANDITE 
FRANKLIN IT E 
CHRYSOCOLLA 

LEAD SYN 
HYPERSTHENE 
KAOLINITE 
PERIClASE 
KAOliNITE (DISORDERED) 

PARAGONITE 
MAGNETITE 
KAOLINITE 
MAGNES IOFERR ITE 

· CHRYSOCOLLA 

SPINEl IMN,NI l 
PARAGONITE SYN 
HUMITE 
SPINEL Ill l SYN 
MERCURY 

CHROMITE 
BETA DOMEYKITE 
AL TAITE 
HORNBLENDE 
HERCYNITE 

IRON IALPHAl 
GAHN ITE I FE I 
AUGITE 
SPINEL SYN 
GAHNITE SYN 

SPINEl SYN 
BIXBYITE 
SPINEL l Ll l 
PALLADIUM 
KYANITE IDISTHENEI 

FilE NO. 

11-0448 
10-0082 
1D-0497 
11-0665 
10-0354 

11-0614 
15-0615 
10-0288 
4-0759 

11-0696 

10-0173 
3-0873 

ll-0570 
8-0145 
8-0159 

9-0423 
17-0744 

3-0826 
7-0398 

12-0431 

10-0367 
7-0230 
3-1139 
1~1273 
7-0346 

1-1127 
13-0254 
9-0468 

ll-0107 
9-0365 

7-0068 
8-0091 

10-0 354 
ll-Oll6 
13-0533 

2-0992 
13-0197 

7-0361 
2-1008 
9-0427 

6-0002 
11-0096 
12-0168 
11-0102 
12-0160 

FILE NO. 

4-0728 
10-0439 
15-0742 
13-0086 

3-0881 

16-0613 
2-0008 

11-0056 
2-0060 
8-0003 

6-0518 
5-0667 
6-0518 

10-0467 
11-0322 

4-0686 
2-0520 

14-0164 
4-0829 
6-0221 

9-042B 
ll-0614 
12-0447 
17-0464 
3-0219 

1-lllO 
10-0420 
12-0755 
13-0207 
9-0253 

3-0873 
14-0454 

8-0028 
ll-0493 
7-0068 

6-0696 
12-0267 
3-0623 
2-0175 
5-0669 

5-0672 
8-0010 
3-0911 
5-0681 

11-0046 



TWO-THETA I COP PERl RELATIVE I NT ENS ITY MINERAL NAME FILE NO. 

68.25 28.68 40.42 65.90 41.94 75.30 67 100 70 63 56 40 ANTIMONY 5-0 562 68.42 39.30 37.12 34.32 51.58 61.34 40 100 40 30 30 30 DYSCRASITE 10-0452 68.49 28.06 47.09 35.63 38.30 46.32 75 1QO 50 40 40 40 KYANITE 3-0513 69.58 38.60 121.34 55.-54 94.93 82.46. 38 100 29 21 19 13 TANTALUM 4-0788 74.20 43.33 50.48 90.02 136.50 145.14 20 100 46 17 9 8 COPPER 4-0836 

75.36 31.94 45.54 56.78 84.10 27.50 40 100 60 30 30 20 EMBOLITE 14-0255 75.37 43.95 91.63 140.92 119.59 27 100 16 15 7 DIAMOND 6-0675 77.47 26.45 54.56 83.74 101.71 44.50 6 100 8 6 4 3 GRAPHITE SYN 12-0212 77.55 38.;15 44.31 64.48 110.54 135.14 26 100 40 25 15 13 SILVER 4-0783 77.62 38.22 44.43 64.63 ll0.90 135.47 36 100 52 32 23 23 GOLD 4-0784 

81.33 39.80 46.27 67.53 148.49 117.86 33 100 53 31 29 22 PLATINUM 4-0802 82.34 40.40 47.04 68.42 86.90 70 100 50 40 20 IRIDOSMINE 17-0213 82.43 44.71 65.09 ll6. 62 99.11 137.19 30 100 1~ 12 9 6 IRON {ALPHA) 6-0696 84.10 50.66 29.96 42.82 29.95 70.78 10 100 60 5.0 40 40 SPERRY LITE 9-0452 90.87 29.18 48.58 57.61 78.6<; 98.19 75 100 97 70 60 60 CHALCOPYRITE I BETA) ll-0515 

91.09 34.50 59.65 57.22 74.75 93.32 70 100 80 60 60 60 SPE SS ART IT E 2-0992 91.63 43.95 75.37 140.92 119.59 16 100 27 15 7 DIAMOND 6-0675 92.19 34.77 60.08 31.05 57.61 75.44 70 100 100 60 60 60 PYROPE 2-1008 109.84 42.94 62.36 127.38 78.69 36.98 17 100 52 15 12 10 PERICLASE 4-0829 111.79 32.08 52.79 24.80 42.44 46.25 70 100 80 60 60 60 SIDERITE 8-0133 

121.34 38.60 69.58 55.54 94.93 82.46 29 100 38 21 19' 13 TANTALUM 4-0788 

MINERAL TWO-THETA (COPPER) TWO-THETA I IRON! FILE NO. 

ACANTHI TE 34.38 36.80 37.72 43.60 46.73 47.93 14-0072 
ACMI TE I AEGIRINE I 29.88 35.34 13.62 37.80 44.84 17.14 3-0621 
ACMI TE SYN 30.84 13.90 29.95 39.04 17.49 37.89 15-0787 
ACTINOLITE 33.05 28.70 10.51 41.88 36.29 13.22 7-0336 
AEGI?-ITE 29.86 35.30 13.60 37.78 44.79 17.11 3-0621 

AKERMAN I TE 31.16 28.89 51.83 39.45 36.53 66.62 10-0391 
ALAt~ANDITE 34.32 49.20 61.34 43.52 63.08 79.72 6-0518 
ALBITE 27.92 23.54 13.86 35.29 29.70 17.44 9-0466 
ALBITE IHGHI 28.10 23.71 27.78 35.52 29.92 35.11 10-0393 
ALBITE ILOiil 27.88 21.95 24.32 35.24 27.68 30.70 l-0739 

ALLANITE IMETAMICTl 30.19 25.45 33.56 38.20 32.14 42.54 9-0474 
ALLANITE INON-METAMICTI 30.72 30.62 31.2 7 38.8 8 38.75 39.59 10-0366 
ALLOPHANE 8.04 21.02 41.02 10.11 34.14 52.24 2-0039 
ALMANDITE 34.92 60.08 31.13 44.30 17.96 39.41 9-0427 
ALTAITE 27.58 39.48 64.68 34.86 50.22 84.47 8-0028 

ALUNITE 29.88 30.94 39.29 37.80 39.16 49.98 14-0136 
ALUNOGEN 19.80 6.64 20.20 24.95 8.35 25.46 16-0360 
AMBLYGONITE 19.13 28.32 30.56 24.10 35.80 38.68 8-0102 
AMMONIA ALUM 20.50 21.76 27.24 25.84 27.44 34.42 7-0022 
ANALCIME !ZEOLITE I 25.99 15.80 30.52 32.82 19.89 38.62 7-0363 

ANALCIME !ZEOLITE I 25.98 15.80 30.56 32.81 19.89 38.68 7-0340 
ANATASE S"I'N 25.37 48.12 37.82 32.03 61.63 48.06 4-0477 
ANDALUS ITE 16.00 19.60 32.32 20.14 24.70 40.94 13-0122 
ANDALUS ITE X SYN 15.88 32.08 22.45 19.99 40.63 28.32 13-0231 
ANDESINE 27.79 28.06 22.00 35.12 35.47 27.74 10-0359 

ANORAD ITE. SYN 33.23 29.63 57.18 42.11 37.48 73.93 10-0288 
ANGLESITE 29.76 20.8 4 26.74 37.65 26.27 33.78 5-0577 
ANHYOR I TE 25.46 31.40 28.66 32.15 39.76 36.26 6-0226 
ANNABERAITE 13.46 29.98 28.06 16.94 37.93 35.47 11-0625 
ANORTHITE 27.88 28.06 22.00 35.24 35.47 21.74 13-0301 

ANORTHITE 27.88 27.36 28.15 35.24 34.57 35.59 9-0464 
ANORTHITE SYN 27.79 27.97 21.9 5 35.12 35.36 27.68 10-0379 
ANORTHOCLASE 27.78 27.50 21.64 35.11 34.75 27.29 9-0478 
ANORTHOCLASE SYN 27.57 27.84 21.72 34.84 35.19 27.39 10-0361 
ANTHOPHYLLITE 29.28 27.53 10. 7l 37.03 34.79 13.47 9-0455 

ANTHOPHYLLITE AL-FE 10.75 29.35 27.69 13.52 37.12 35.00 11-0253 
ANTHOPHYLU TE MG SYN 29.18 10.62 27.62 36.90 13.36 34.91 16-0401 
ANTIGORITE 35.71 12.16 24.73 45.40 15.30 31.22 10-0402 
ANTIGORITE !SERPENTINE! 12.12 24.52 35.63 15.25 30.95 45.22 7-0417 
ANTIMONY 28.68 40.42 68.25 36.26 51.45 89.64 5-0562 

ANTLER I TE 18.24 34.88 24.70 22.98 44.24 31.18 7-0407 
APATITE SYN !CARBONATE I 32.34 26.19 33.34 40.97 33.08 42.25 13-0001 
APHTHITALITE 31.36 30.06 43.24 39.70 38.03 55.16 6-0429 
APOPHYLLITE 11.32 30.02 36.0(: 14.24 37.98 45-.77 7-0170 
ARAGONITE SYN 26.24 45.90 27.25 33.14 58.67 34.43 5-0453 

ARFVEDSONITE 28.23 32.78 10.39 35.69 41.53 13.07 14-0633 
ARGENTITE 36.80 45.30 25.72 46.73 57.88 32.48 4-0774 
ARSENIC 32.28 25.28 48.36 40.89 31.92 61.95 5-0632 
ARSENOPYRITE 36.99 33.69 50.12 46.98 42.71 64.31 ll-0154 
ATACAMITE 16.40 17.72 31.70 20.65 22.32 40.14 2-0146 

AUGITE 29.88 56.83 65.24 37.80 73.44 85.27 3-0623 



MINERAL TWO-THETA (COPPER) TWO-THETA l IRON I FILE NO. 

AURICHALCI TE 13.04 34.32 24.16 16.41 43.52 30.49 17-0743 AUTUNITE 8.58 17.86 24.78 10.79 22.49 31.28 8-0314 AX I "liTE 31.82 28.24 25.75 40.30 35.70 32.52 6-0448 AXINITE ITINZENITEl 31.82 25.75 14.06 40.30 32.52 17.69 06-'0444 AZURITE 25.33 40.56 11.n 31.98 51.64 21.69 11-0682 
AZUI'l. I TE 25.25 17.22 35.61:l 31.8 8 21.69 45.28 11-0136 

BARITE SYN 25.88 28.79 42.65 32.68 36.41 54.38 5-0448 BAR YTOCALC I TE 28.50 28.40 22.10 36.0 3 35.91 27.87 15-0285 BASSAII.ITE 29.76 14.72 .31.94 37.65 18.53 40.45 14-0453 
BASSET I TE 18.12 25.72 10.29 22.82 32.48 12.94 7-0288 8A!>TNAESITE 31.02 24.98 1!1.16 39.27 31.54 22.87 11-0340 BEAVERITE 15.12 29.44 39.48 19.03 37.24 50.22 17-0476 BEIDELLITE 19.62 34.32 35.16 24.72 43.52 44.61 3-0178 BEIDELLITE 5. 84 19.9 2 29.56 7.34 25.10 37.39 3-0013 
BERYL 31.20 27.41 11.09 39.50 34.64 13.95 9-0430 BETA DOMEYK I TE 43.46 44.82 64.18 55.45 57.24 83.75 14-0454 BETA DOMEYKITE SYII. 44.14 45.30 38.44 56.34 57.88 48.87 2-1251 BETAF ITE 30.19 50.30 59.82 38.20 64.55 11.59 13-0197 BETA URANOPHANE 11. 28 22.84 25.36 14.19 28.81 32.02 8-0301 
BEYERITE 31.48 42.18 52.22 39.86 53.76 67.14 4-0693 BlOT ITE 8.75 26.45 33.69 11.00 33.41 42.71 2-0045 BISBEEITE 8.66 12.70 26.82 10.89 15.98 33.88 14-0685 BISMITE 27.42 33.28 33.02 34.65 42.18 41.84 14-0699 BISMUTH 27.16 39.66 3 7.60 34.32 50.46 47.77 5-0519 
BISMUTHINITE SYN 28.63 25.01 31.83 36.20 31.57 40.31 6-0333 
BISI~UTI TE 30.26 42.18 56.78 38.29 53.76 73.37 4-0666 BIXBYITE 32.93 55.45 65.71 41.73 71.55 85.95 8-0010 BLOED ITE 27.42 19.58 33.02 34.65 24.67 41.84 4-0549 BORAC ITE 43.90 29.36 32.90 56.03 37.14 41.69 5-0710 
BORAX 34.91 31.50 18.25 44.28 39.88 22.99 1-1097 BORNITE 46.90 28.06 32.68 60.00 35.47 41.40 14-032-3 BOULANGERITE 23.92 31.8 5 49.00 30.19 40.33 62.81 9-0470 BOURNGNITE 32.68 51.70 33.3 7 41.40 66.44 42.29 12-0094 BRANNERITE 26.04 47.82 36.50 32.89 61.23 "t6.34 8-0002 
BRANNERITE SYN 25.88 26.58 18.70 32.68 33.58 23.56 12-0477 BRAUNITE 32.93 55.49 42.23 41.73 71.60 53.83 8-0078 BRAVOITE 32~16 54.58 36.04 40.73 70.35 45. 1·5 2-0850 BREITHAUPTITE 31.24 44.14 46.02 39.55 56.34 58.83 2-0783 BREWSTERITE 19.04 30.59 27.29 23.99 38.71 34.49 15-0582 
BROCHANITITE 35.60 22.78 33.40 45.18 28.74 42.33 13-0398 BROCHANTITE 22.72 13.61 35.44 28.66 17.12 "<4.97 3-0282 BROMYRITE 30.92 44.36 54.42 39.14 56.64 70.82 6-0438 BROOKITE 25.37 30.8 3 25.67 32.03 39.02 32.42 16-0617 BRUCITE SYN 38.03 18.60 50.90 48.33 23.43 65.36 7-0239 
BUTLER I TE 17.82 28.30 24.78 22.44 35.78 31.28 16-0819 BYTOWNITE 27.88 22.06 23.93 35.24 27.82 30.20 9-0467 

CALAVERITE 29.84 43.24 30.7C 37.75 55.16 38.86 7-0344 CALCITE IMANGANOANl 30.30 49.25 50.42 38.34 63.14 64.71 2-0714 

MINERAL TWO-THETA (COPPER) TWO-THETA (IRON) FILE NO. 

CLACITE SYN 29.43 39.43 43.18 37.23 50.16 55.08 5-0586 CALEDONITE 49.20 19.28 28.86 63.08 24.29 36.49 8-0153 CANCRIN ITE 27.97 19.25 24.66 35.36 24.26 31.13 3-0503 CANCRINITE SVN 27.43 18.88 24.24 34.66 23.79 30.59 15-0734 CARNALLITE 27.00 30.58 19.06 34.11 38.70 24.01 8-0075 
CARNOTITE 13.48 28.58 25.20 16.96 36.14 31.82 8-0317 
CARPHOS lDERI TE 29.14 18.08 46.02 36.85 22.77 58.83 2-0597 
CASSITERITE SYN 26.60 33.90 51.80 33.60 42.98 66.58 5-0467 CELADONITE 34.74 19.58 24.44 44.06 24.67 30.85 17-0521 
CELESTITE SYN 30.07 27.06 32.79 38.05 34.19 41.55 5-0593 
CERARGYRITE 32.28 46.28 27.86 40.89 59.18 35.21 6-0480 
CERUSSITE 24.78 25.42 36.04 31.28 32.10 45.75 5-0417 
CHABAZITE 9.35 15.94 11.63 11.76 20.01 22.20 15-0618 
CHALCANTHITE 18.74 23.96 22.26 23.61 30.24 28.07 11-0646 
CHALCOCITE ALPHA LOW 48.69 46.10 37.47 62.39 58.94 47.60 9-0328 

CHALCOCITE SYN 37.46 37.50 46.02 47.59 47.64 58.83 12-0227 
CHALCOPHANI TE 12.70 25.42 21.76 15.98 32.10 27.44 15-0807 CHALCOPYRITE 29.48 49.14 57.96 37.29 63.00 75.00 9-0423 CHALCOPYRITE (BETAll 29.18 48.58 90.87 36.90 62.25 127.07 11-0515 
CHALCOPYRITE I GAMMA) 29.09 48.42 57.73 36.79 62.03 74.69 11-0570 
CHALCO$ IDERITE 23.58 26.26 29.54 29.75 33.17 37.37 8-0127 
CHALCOS TILBI TE 28.50 29.76 51.90 36.03 37.65 66.71 9-0143 
CHAMOSITE 12.56 25.30 35.63 15.80 31.94 45.22 7-0315 
CHAMOSITE. 12.36 25.01 35.63 15.55 31.57 45.22 10-0404 
CHAMOSITE IMGl 12.47 25.23 6.31 15.69 31.86 7.93 5-0146 

CHAMOSITE FE I I I I l 12.54 25.23 36.53 15.78 31.86 46.38 7-0329 
CHAMOSITE FE 1·1 I I 12.43 25.08 35.48 15.64 31.66 45.02 7-0339 
CHLORAPATITE 32.32 31.39 46.57 40.94 39.74 59.57 2-0851 
CHLORAPAT ITE SYN 32.21 31.26 49.65 40.80 39.58 63.68 12-0263 
CHLORITE Al-MONT. 6.01 2.98 18.07 7.55 3.74 22.76 7-0051 

CHLORITE I APHROS I DER ITE l 12.56 25.30 6.27 15.80 31.94 7.88 12-0243 
CHLORITE IOIABANTITEl 12.50 6.31 25.15 15.72 7.93 31.75 7-0171 
CHLORITE I RIP I DOLI TEl 12.52 6.27 25.18 15.75 7.88 31.79 7-0076 
CHLORITE (THURINGITEl 12.83 25.52 19.17 16.14 32.23 24.15 3-0067 
CHLiJR IT E (THURINGITEl 12.56 25.23 35.63 15.80 31.86 45.22 13-0029 

CHLORITE-MONT. 19.60 5.89 17.85 24.70 7.40 22.48 12-0231 
CHLDlU TE-MONT. 6.10 2.90 9.12 7.67 3.64 ll.47 7-0027 
CHLORITOID 20.00 30.09 58.41 25.21 38.07 75.63 7-0398 
CHLORITOID 19.91 30.19 38.13 25.09 38.20 48.46 6-0158 
CHLORITOID 19.74 19.97 30.16 24.88 25.17 38.16 14-0062 

CHONDROT ITE 39.67 40.04 52.69 50.47 50.96 67.78 14-0010 
CHROMI TE 35.63 57.61 63.74 45.22 74.52 83.12 3-0873 
CHROMITE SYN 35.77 47.61 51.22 45.40 60.95 73.98 4-0759 
CHRYSOBERVL 27.5.3 43.27 56.87 34.79 55.20 73.50 11-0448 
CHRYSOBERYL SYN 43.36 56.95 27.60 55.32 73.61 34.88 10-0082 

CHRYSOCOLLA 62.13 30.62 10.66 80.84 38.75 13.41 11-0322 
CHRYSOCOLLA 20.42 62.78 26.53 25.74 81.76 33.51 3-0219 
CHRYSOLITE fOLIVINEl 32.31 35.70 36.51. 40.93 45.31 46.36 7-0156 
CINNABAR SYN 26.54 31.24 45.83 33.53 39.55 58.58 6-0256 
CLI NOCLAS ITE 24.7B 28.40 12.26 31.28 35.91 15.42 12-0297 

CLINOENSTATITE SYN 31.07 29.98 28.11 39.33 37.93 35.53 13-0415 



MINERAL TWO-THETA (COPPER) TWO-THETA !IRON) FILE NO. 

CLINOHUMITE 52.66 17.67 24.05 67.74 22.25 30.35 14-0692 
CLINOHUMITE SYN 39.94 52.56 32.34 50.83 67.61 40.97 14-0009 
CUNOZOISITE 31.16 32.32 48.97 39.45 40.94 62.77 16-0705 
COBALT HE 32.90 50.66 36.50 41.69 65.04 46.34 16-0624 
COFFINITE 19.02 25.65 33.92 23.96 32.39 43.00 08-0304 

COFF lNITE SYN 25.58 19.10 33.92 32.30 24.07 43.00 11-0420 
COLEMANITE 28.50 15.70 23.08 36.03 19.76 29.12 6-0331 
COLORADO I TE 23.77 29.32 46.54 30.00 37.08 59.53 8-0026 
COLUMBITE ITANTALITEl 30.19 24.32 53.22 38.20 30.70 68.50 16-0337 
COPIAPITE 8.42 25.96 29.16 10 •. 59 32.79 36.88 ll-0395 

COPPER 43.33 50.48 74.20 55.28 64.80 98.57 4-0836 
CORDIER ITE 28.52 10.36 l 0.4 7 36.06 13.03 13.17 12-0303 
CORDIERITE 10.31 26.37 29.38 12.96 33.31 37.16 9-0472 
CORDIERlTE IHlGHl SYN 10.43 29.51 28.44 13.12 37.33 35.96 13-0293 
CORD I ER ITE tLOW) SYN 10.47 10.38 29.39 13.17 13.05 37.17 13-0294 

CORD I ER ITE lFEl 10.36 21.89 25.98 13.03 27.60 32.81 9-0473 
CORD I ER ITE MU SYN 25.85 48.89 19.68 32.65 62.66 24.80 14-0249 
CORONADITE 28.78 25.64 60.02 36.39 32~38 77.87 7-0361 
CORUNDUM !ALPHA AlUMINA) 43.40 35.16 57.57 55.37 44.61 74.46 10-0173 
CORVUSITE 50.66 39.48 29.64 65.04 50.22 37.49 15-0247 

COSAL ITE 25.88 31.82 26.42 32.68 40.30 33.37 13-0502 
COVELL ITE 31.82 47.82 29.26 40.30 61.23 37.01 6-0464 
CREDNERITE 33.54 36.96 31.36 42.51 46.94 39.70 14-062 3 
CRISTO BAli TE BETA HIGH 21.41 35.48 56.04 26.99 45.02 72.35 4-0359 
CRI S TOBALI TE LOW SYN 21.95 36.15 31.49 27.68 45.89 39.87 11-0695 

CRYOLITE 46.78 32.52 58.76 59.84 41.20 76.11 1-1273 
CRYOllTE 46.80 32.60 22.90 59.87 41.30 28.89 12-0257 
CRYPTOMELANE 37.49 28.70 55.56 47.63 36.29 71.70 4-0778 
CRYPTOMELANE 37.47 28.70 49.54 47.60 36.29 63.53 6-0547 
CRYPTOMELANE 12.83 37.47 28.52 16.14 47.60 36.06 12-0706 

CUBANITE 27.68 48.64 52.22 34.98 62.33 67.14 9-0324 
CUMMINGTONITE 32.56 29.09 10.56 41.25 36.79 13.28 7-0382 
CUMMING TON ITE IMN) 29.18 32.80 10.72 36.90 41.56 13.48 13-0376 
CUPRITE SYN 36.45 42.33 61.40 46.28 53.96 79.81 5-0667 
CUPROBISMUTITE 29.06 32.78 27.42 36.75 41.53 34.65 8-0086 

CUPRODESCLOIZITE 56.02 28.50 31.24 72.33 36.03 39.55 13-0240 
CUPROSKLOCOWSKITE 10.80 21.70 30.06 13.58 27.36 38.03 8-0290 
CYANOTRICHITE 8.66 22.90 16.84 10.89 28.89 21.20 11-0131 

DAHLL ITE {CARBONATE-APATITE) 31.83 32.80 25.85 40.31 41.56 32.65 12-0529 

DAHLL ITE !CARBONATE-APATITE) 31.71 32.90 25.82 40.15 41.69 32.61 15-0100 
DANAL ITE 26.58 47.04 41.18 33.58 60.19 52.45 11-0491 
DATOL HE 28.67 31.33 41.24 36.25 39.67 52.53 11-0070 
DESCLOI Z ITE 27.58 17.30 30.80 34.86 21.79 38.98 12-0537 
DIAMOND 43.95 75.37 91.63 56.09 100.37 128.59 6-0675 

DIASPORE 22.28 38.87 42.42 28.10 49.43 54.08 5-0355 
DICKITE 24.28 12.37 38.78 30.64 15.56 49.31 10-0430 
DICKITE 12.38 24.87 38.71 15.57 31.40 49.22 10-0446 
DIGENITE 46.02 27.76 32.06 58.83 35.09 40.60 9-0064 
DIGENITE SYN 46.02 54.58 32.06 58.83 70.35 40.60 4-0861 

MINERAL TWO-THETA !COPPER) TWO-THETA {IRON) FILE NO. 

D lOPS IDE 29.87 35.51 30.91 37.79 45.06 39.13 11-0654 
DIOPSIDE 29. 7.8 35.63 56.83 37.67 45.22 73.44 2-0656 
DIOPSIDE SYN 35.48 29.78 56.83 45.02 37.67 73.44 3-0860 
DIOPTASE 34.50 12.16 42.73 43.75 15.30 54.49 7-0172 
DOLOMITE 30.99 41.18 51.14 39.23 52.45 65.68 11-0078 

DOLOMITE {FERROANJ 30.84 41.04 50.36 39.04 52.27 64.63 12-0088 
OOMEYKITE 44.14 48.10 46.02 56.34 61.60 58.83 9-0333 
OUFRENITE 28.12 17.54 26.04 35.55 22.09 32.89 8-0155 
DUMORTIERITE 35.16 15.02 17.40 44.61 18.90 21.91 7-0071 
OUNDASITE 11.18 24.70 28.86 14.06 31.18 36.49 21-0936 

DYSCRASITE 39.30 37.12 68.42 49.99 47.15 89.89 10-0452 

EMBOLITE 31.94 45.54 75.36 40.45 58.20 100.36 14-0255 
EMMONSITE 28.50 31.24 35.74 36.03 39.55 45.36 7-0404 
EMPL ECT ITE 28.76 29.54 27.86 36.37 37.37 35.21 3-0581 

EMPLECTI TE 27.68 29.36 28.68 34.98 37.14 36.26 2-0516 
EMPLECT ITE 29.26 27.60 28.50 37.01 34.88 36.03 10-0474 
ENARGITE 27.70 49.00 31.16 35.01 62.81 39.45 10-0436 
ENSTATITE 28.18 31.14 36.01 35.62 39.42 45.71 7-0216 
HI DOTE 30.83 37.54 56.26 39.02 47.70 72.66 9-0438 

EPSOM ITE 21.08 16.54 33.40 26.58 20.83 42.33 8-0467 
ERYTHRITE 13.31 54.73 27.70 16.75 70.56 35.01 11-0626 
ERYTHRITE 13.23 27.79 29.88 16.65 35.12 37.80 10-0480 
ESCHYNITE 29.98 29.54 28.69 37.93 37.37 36.28 15-0864 
EUCLASE 12.36 27.68 23.14 15.55 34.98 29.19 14-0065 

EUCRYPTITE 22.45 26.46 32.68 28.32 33.42 41.40 14-0667 
EUCRYPTITE I BET AI 25.21 47.50 55.97 31.83 60.80 72.26 13-0378 
EUOIALYTE 12.31 15.44 31.16 15.49 19.44 39.45 8-0355 
EUXENITE 29.88 24.32 30.30 37.80 30.70 38.34 9-0442 

FAYALITE 31.60 35.90 34.97 40.01 45.57 44.36 7-0164 
FAYAllTE 31.73 35.92 51.45 40.18 45.59 66.10 9-0484 
FAYAL ITE SYN 36.07 31.73 25.16 45.79 40.18 31.77 9-0307 
FAYALITE SYN 31.63 35.92 25.01 40.05 45.59 31.57 11-0262 
FERBER I TE 30.38 53.54 36.34 38.44 68.94 46.14 10-0449 

FERBER ITE SYN 30.38 18.70 23.70 38.44 23.56 29.91 12-0729 
FERGUSONITE 28.58 30.16 47.82 36.14 38.16 61.23 9-0443 
FERRI MOL YBOITE 8.95 10.52 13.14 ll.25 13.23 16.53 13-0191 
FERRIMOLYBDITE 11.95 39.32 26.74 15.03 50.02 33.78 15-0290 
fERR I MOL YBDITE 22.90 11.10 21.82 28.89 13.96 27.52 15-0371 

FERRIMOLYBOITE SYN 8.82 10.64 13.10 ll.09 13.38 16~48 15-0289 
FLUORAPATITE SYN 31.96 33.15 32.29 40.48 42.01 40.90 15-0876 
FLUORITE SYN 47.06 28.30 55.82 60.22 35.78 72.05 4-0864 
FORSTER ITE (OLIVINE} 36.56 22.90 35.76 46.42 28.89 45.38 7-0074 
FORSTERITE ( OLIVINE l 32.32 35.71 36.53 40.94 45.32 46.38 7-0079 

FORSTERITE (OLIVINE! 32.31 35.70 22.85 40.93 45.31 28.82 7-0075 
FDRS TERITE SYN 36.56 35.73 22.92 46.42 45.35 28.91 4-0768 
FRANKLINITE 35.16 61.80 29.86 44.61 80.37 37.78 10-0467 



MINERAL TWO-THETA (COPPER) TWO-THETA IIRONJ FILE NO. 

GADOLIN ITE 28.76 32.04 35.30 36 •. 37 40.58 44.79 8-0190 
GAHNITE I FEI 36.80 31.24 65.19 46.73 39.55 85.20 12-026 7 
GAHNITE SYN 36.87 31.26 65.29 46.82 39.58 85.35 5-0669 
GALAX ITE 36.37 30.83 58.41 46.18 39.02 75.63 12-0431 
GALENA SYN 30.10 25.98 43.09 38.09 32.81 54.96 5-0592 

GARNET 'FE 9 MN I 34.22 58.65 30.62 43.39 75.96 38.75 10-0367 
GARNIER ITE 9.02 60.95 33.82 11.34 79.18 42.87 2-0060 
GEHLENITE SYN 31.39 52.15 29.09 39.74 67.05 36.79 9-0216 
GEHLENITE SYN 31.39 51.95 52.27 39.74 66.78 67.21 4-0690 
GERHARDT ITE 12.80 34.20 38.96 16.10 43.37 49.55 14-0687 
GIBBSITE SYN 18.41 20.46 20.66 23.19 25.79 26.04 12-0460 
GLAUBERITE 28.48 14~22 33.66 36.01 17.89 42.67 2-0556 
GLAUCONITE 8.75 34.67 19.60 11.00 43.97 24.70 9-0439 
GOETHITE 21.10 33.31 36.84 26.60 42.22 46.79 8-0097 
GOETHITE 21.26 36.84 33.31 26.80 46.79 42.22 3-0249 
GOLD 38.22 44.43 77.62 48.58 56.73 103.91 4-0784 
GOSLARITE 21.08 16.52 21.23 26.58 20.80 26.77 9-0395 
GRAPHITE 26.61 54.81 44.41 33.62 70.67 56.70 13-0148 
GRAPHITE SYN 26.45 54.56 77.47 33.41 70.33 103.67 12-0212 
GREENOCKITE 28.22 24.84 26.5C 35.68 31.36 33.48 6-0314 

GROSSULARITE 33.80 58.34 30.16 42.85 75.53 38.16 3-0826 
GRUNERITE 10.61 32.33 29.06 13.34 40.95 36.75 17-0725 
GYPSU/:1 11.71 29.19 20.80 14.73 36.92 26.22 6-0046 

HALITE SYN 31.72 45.49 56.53 40.17 58.13 73.03 5-0628 

HALLOYSITE 20.13 11.96 20.46 25.37 15.04 25.79 13-0375 
HALOTRICHlTE 18.58 25.56 20.68 23.41 32.28 26.07 11-0506 
HARMOTOME 10.74 12.34 14.15 13.51 15.52 17.81 9-0480 
HARMOTOME 28.61 33.18 33.56 36.17 42.05 42.54 13-0494 
HAUSMANN IT E 36.22 32.56 58.82 45.98 41.25 76.20 1-1127 

HAUYNlTE 23.92 34.09 13.73 30.19 43.22 17.28 2-0331 HEDENBERGITE 30.06 35.44 35.02 38.03 44.97 44.43 16-0701 
HELVITE 26.45 46.65 40.83 33.41 59.67 51.99 15-0253 
HEMATITE 33.31 54.28 35.77 42.22 69.94 45.40 13-0537 
HEMIMORPHITE 28.76 13.40 27.08 36.37 16.86 34.22 5-0555 
HERCYNITE 36.68 59.15 65.04 46.58 76.66 84.99 7-0068 
HESS HE 38.96 31.14 40.04 49.55 39.42 50.96 12-0695 
HEULANDITE 22.38 9.93 30.·06 28.23 12.49 38.03 13-0196 
HOLLANDITE 28.40 28.68 25.20 35.91 36.26 31.82 4-0590 
HOLLANDITE 40.98 28.50 28.68 52.19 36.03 36.26 4-0813 
HOLLANDITE 28.30 28.58 41.38 35.78 36.14 52.71 12-0514 
HORNBLENDE 33.18 28.89 26.37 42.05 36.53 33.31 9-0434 
HORNBLENDE 35.19 64.73 33.43 44.65 84.54 42.37 11-0493 
HUEBNERITE SYN 29.82 30.26 18.33 37.73 38.29 23.;09 13-0434 
HUMITE 39.96 36.87 62.83 50.85 46.82 81.83 12-0755 
HYALOPHANE 27.70 27.02 23.60 35.01 34.14 29.78 11-0417 
HYDROMAGNESITE 15.30 30.83 42.02 19.26 39.02 53.55 8-0179 
HYDROMUSCOVITE 26.61 34.50 45.58 33.62 43.75 58.25 2-0462 
HYDROXYLAPATITE SYN 31.80 32.22 32.93 40.27 40.81 41.73 9-0432 
HYPERSTHENE 27.88 30.94 62.31 35.24 39.16 81.09 2-0520 

MINERAL TWO-THETA (COPPER) TWO-THETA (IRON) FILE NO. 

IDOCRASE 32.54 34.59 56.79 41.22 43.87 73.39 11-0145 
ILLITE 19.91 26.53 34.91 25.09 33.51 44.28 9-0334 
I Lll TE IIRIOCT.l 8.84 19.82 26.77 11.11 24.98 33.82 9-0343 
ILMENITE 32.68 53.26 35.34 41.40 68.56 44.84 3-0781 

ILVAI TE 33.02 31.48 12.14 41.84 39.86 15.27 14-0067 
IODYRITE 23.70 39.12 22.32 29.91 49.75 28.15 9-0374 
IRIDOSMINE 40.40 47.04 68.42 51.43 60.19 89.89 17-0213 
I RON (ALPHA 44.71 82.43 65.09 57.10 lll.77 85.06 6-0696 

JADEITE 31.61 37.15 30.62 40.03 47.19 38.75 9-0463 
JAMESON I TE 25.98 24.05 31.81 32.81 30.35 40.28 13-0461 
JAROSITE 28.96 28.68 39.30 36.62 36.26 49.99 10-0443 

KAI N I TE 28.22 29.54 32.78 35.68 37.37 41.53 14-0591 

KAOLINITE 62.64 38.61 20.46 81.56 49.09 25.79 12-0447 
KAOLINITE 12.34 62.36 24.88 15.52 81.16 31.41 14-0164 
KALI OPH I LITE 28.89 34.59 42.42 36.53 43.87 54.08 11-0313 
KAOLINITE !DISORDERED) 24.87 12.33 62.41 31.40 15.51 81.23 6-0221 
KIESERfTE SYN 26.34 18.38 35.16 33.27 23.15 44.61 1-0638 

KYANITE 28.06 68.49 47.09 35.47 90.00 60.26 3-0513 
KYANITE IDISTHENEI 28.06 68.09 26.61 35.47 89.41 33.62 11-0046 

LABRADORITE 27.88 28.06 22.00 35.24 35.47 27.74 9-0465 
LABRADORITE 27.88 21.84 35.48 35.24 27.54 45.02 3-0499 

LANGBEIN ITE 28.48 21.98 33.80 36.01 21.72 42.85 17-0740 
LARNI TE 32.02 32.63 32.20 40.55 41.34 40.79 9-0351 
LAWSONITE 34.14 59.60 32.82 43.29 71.28 41.58 13-0533 
LAZULITE 29.07 28.46 14.40 36.76 35.98 18.12 14-0137 
LEAD SYN 31.33 36.30 62.17 39.67 46.08 80.90 4-0686 

LEONITE SYN 15.08 37.94 46.52 18.98 48.22 59.50 17-0134 
LEP I DOC ROC IT E 14.14 27.08 36.34 17.79 34.22 46.14 8-0098 
LEP IOOLITE 8.91 26.77 34.36 11.20 33.82 43.57 10-0483 
LEPIDOLITE 11201 26.94 34.63 45.78 34.04 43.92 58.52 15-0062 
LEPIDOLITE I I M I 26.69 8.84 17.77 33.72 11.11 22.38 10-0485 

LEPIDOLITE 12M2 I 34.81 45.61 8.84 44.15 58.29 11.11 14-0011 
LEPIDOLITE (3M) 26.85 34.83 8.84 33.92 44.18 11.11 10-0484 
LAUCITE 27.31 25.92 16.45 34.51 32.74 20.71 15-0047 
ll BETH EN ITE 18.42 34.06 15.12 23.20 43.18 19.03 8-0107 
LI BETHENITE SYN 18.42 34.06 30.70 23.20 43.18 38.86 l-0274 

LINARITE 28.58 25.20 50.96 36.14 31.82 65.44 4-0598 
LITHIOPHILITE 35.44 29.66 25.64 44.97 37.52 32.38 13-0336 
LOELLINGITE SYN 34.32 38.60 34.46 43.52 49.08 43.70 11-0699 

MAGHEMITE SYN 35.60 30.26 57.14 45.18 38.29 73.87 15-0615 

MAGNES IOFERRITE 35.52 30.16 62.68 45.07 38.16 81.62 17-0464 
MAGNESITE SYN 32.66 43.03 53.93 41.38 54.88 69.47 8-0479 



MINERAL TWO-THETA (COPPER) TWO-THETA IIRONl FILE NO. 

MAGNETITE 35.48 57.06 62.64 45.02 73.76 81.56 11-0614 
MALACHITE SYN 31.31 24.10 17.54 39.64 30.42 22.09 10-0399 
MANGANITE 26.21 33.96 39.52 33.11 43.06 50.28 8-0099 
MANGANITE SYN 26.21 37.31 54.63 33.11 47.40 70.42 8-0016 
MANGANOSITE SYN 40.60 34.88 58.74 51.69 44.24 76.09 7-0230 

MARCASITE 33.05 51.95 25.90 41.88 66.78 32.71 3-0799 
MARGARITE 35.77 27.88 20.18 45.40 35.24 25.43 12-0188 
MASSICOT SYN 29.12 30.34 32.63 36.83 38.39 41.34 5-0570 
MElANOTEKITE 30.70 32.78 16.04 38.86 41.53 20.19 15-0633 
MELANTERITE 18.08 23.52 27.60 22.17 29.68 34.88 1-0255 

MERCURY 32.66 40.42 63.68 41.38 51.45 83.04 9-0253 
MERW INITE 33.66 47.84 60.44 42.67 61.26 78.46 4-0728 
META-AUTUNITE I 10.44 24.64 42.82 13.13 31.10 54.60 12-0423 
METACINNABAR 26.68 43.74 51.77 33.71 55.82 66.54 6-0261 
METATORBERNITE 10.16 24.16 25.58 12.78 30.49 32.30 16-0404 

METATYUYAMUNITE 10.38 21.02 27.34 13.05 26.50 34.55 8-0287 
MIARGYRITE 30.92 25.80 32.52 39.14 32.58 41.20 4-0675 
MICROCl INE 27.49 21.10 23.22 34.74 26.60 29.30 10-0479 
MICROCLINE 27.36 20.90 41.82 34.57 26.35 53.29 12-0703 
MICROLITE 58.74 49.48 29.74 76.09 63.45 37.62 3-1139 

MILLERITE 32.23 48.89 35.73 40.82 62.66 45.35 12-0041 
MIMETITE 29.26 29.74 43.24 37.01 37.62 55.16 13-0056 
MINUIM SYN 26.37 30.80 32.12 33.31 38.98 40.68 8-0019 
MIRABILITE 16.14 27.76 27.34 20.32 35.09 34.55 11-0647 
MOLYBDENITE (2H) SYN 14.38 39.48 49.76 18.10 50.22 63.83 6-0097 

MOLYBDENITE (3R) 14.52 33.02 58.34 18.27 41.84 75.53 17-0744 
MONAZITE 28.86 31.14 21.00 36.49 39.42 34.11 11-0556 
MONTICELLITE 33.62 24.47 34.69 42.62 30.89 44.00 11-0353 
MONTICElllTE SYN 33.49 24.45 34.52 42.45 30.86 43.78 11-0129 
MONTMORILLONITE 7.43 19.95 35.05 9.34 25.14 44.47 2-0037 

MONTMORIllONITE 6.50 19.86 26.69 8.17 25.03 33.72 13-0259 
MONTMORILLONITE 5.89 19.73 17.70 7.40 24.86 22.29 13-0135 
MONTMOR I lLGN ITE 5.78 19.73 29.09 7.26 24.86 36.79 3-0009 
MONTMORILLONITE (ANHY) 19.82 27.10 9.12 24.98 35.01 11.47 7-0304 
MONTMOR I LLGNITE tAU SYN 7.96 28.15 16.40 10.01 35.59 20.65 11-0303 

MONT MOR Ill ON IT E SYN 6.31 20.13 35.77 7.93 25.37 45.40 3-0016 
MOTTRAMITE 27.50 17.48 31.14 34.75 22.01 39.42 12-0538 
MULLITE 26.29 25.99 40.91 33.21 32.82 52.10 15-0776 
MURDOCHITE 16.72 33.66 56.40 21.05 42.67 72.85 7-0028 
MUSCOVITE 26 .. 85 8.89 34.97 33.92 11.18 44.36 6-0263 

MUSCOVITE (AMMONIUM) SYN 19.73 8.5o 35.05 24.86 10.69 44.47 13-0573 
MUSCOVITE (BA) 35.05 8.86 19.82 44.47 11.14 24.98 10-0490 
MUSCOVITE (li) 31.39 26.77 34.77 39.74 33.82 44.10 10-0482 
MUSCOVITE (NAT. 3Tl 8.87 26.76 17.77 11.15 33.81 22.38 7-0042 
MUSCOVITE lSYN 1M) 8.77 26.53 19.77 11.03 33.51 24.91 7-0025 

MUSCOVITE ISYN 2M) 8.83 26.60 35.02 11.10 33.60 44.43 7-0032 

NAGYAGITE 29.54 31.82 61.34 37.37 40.30 79.72 8-0003 
MTROJAROSITE 17.50 29.16 28.58 22.04 36.88 36.14 11-0302 
NATROLITE 31.27 15.02 20.27 39.59 18.90 25.55 3-0705 

MINERAL TWO-THETA (COPPER) TWO-THETA {lRONl FILE NO. 

12.65 30.19 28.8S 15.91 38.20 36.53 3-0062 
NATROLI TE (K l SYN 37.67 26.80 34.46 9-0458 
NEPHELINE 29.78 21.26 27.27 

36.80 26.35 27.88 12-0198 
1\EPHELINE (K l 29.10 20.90 22.11 

33.11 25.50 38.34 10-0460 
NEPHELINE HYDRATE I SYN 26.21 20.23 30.30 

38.34 27.54 23.94 10-0459 
NEPHELINE t-YCRATE II SYN 30.30 21.84 19.00 

30.51 19.91 15.83 38.61 25.09 19.93 12-0247 
NEPHELINE I I I SYN 37.33 28.99 34.20 9-0338 
NEPHELINE SYN 29.51 22.9 8 27.07 

42.71 59.21 64.67 9-0001 
1\ICCOLI TE 33.69 46.30 50.39 

37.29 49.56 61.38 7-0271 29.48 38.97 47.93 NITER ( NAJ SYN 
23.54 23.86 29.45 29.70 30.11 37.25 5-0377 

NITER SY1'. 
17.04 11.34 31.82 21.46 14.26 40.30 1-0229 

NITROCALCITE 6.36 19.98 25.14 7.99 25.18 31.74 2-0027 
NONTRONITE 5.74 19.44 60.90 7.21 24.50 79.11 2-0008 
NGII.TKCN I TE 6.64 19.66 25.50 8.35 24.77 32.20 13-0508 
NONTRONITE 24.14 34.39 13.84 30.47 43.61 17.41 15-0470 
NOSE AN SYN 

8.66 24.84 17.50 10.89 31.36 22.04 8-0286 
NOVACEKITE 

9.92 30.16 31.58 12.47 38.16 39.99 3-0029 
OKENITE 4.20 10.04 24.98 5.28 12.62 31.54 9-0469 
OKENITE 28.06 22.06 27.!:18 35.47 27.82 35.24 9-0457 
OLIGOCLASE 

29.98 18.41 14.99 37.93 23.19 18.87 4-0657 
OLIVENITE 18.38 33.14 22.20 23.15 42.00 28.00 l-0273 
ORPIMENT 28.06 22.11 23.41 35.47 27.88 29.54 9-0462 
CRTHOCLASE 27.53 23.54 26.85 34.79 29.70 33.92 8-0048 
ORTHOCLASE (FEJ 

40.22 46.66 68.08 51.19 59.68 89.40 5-0681 
PALLADIUM 20.42 35.60 62.59 25.74 45.18 81.49 9-0428 
PARAGONITE 20.00 35.39 9.12 25.21 44.91 11.47 12-0165 
PARAGONITE 35.60 20.23 27.85 45.18 25.50 35.20 12-0187 
PARAGONITE 62.78 35.77 28.06 81.76 45.40 35.47 10-0420 
PARAGONITE SYN 

29.74 31.48 28.68 37.62 39.86 36.26 8-0132 
PEARCEITE 30.06 31.94 36.34 38.03 40.45 46.14 8-0130 
PEARCE I TE 30.61 28.80 22.80 38.74 36.42 28.76 12-0238 
PECTOLITE 12.31 18.48 24.73 15.49 23.28 31.22 10-0183 
PENNINITE 6.22 31.50 18.80 7.82 39.88 23.69 10-0412 
PENNINITE 

51.48 29.48 47.06 66.14 37.29 60.22 8-0090 
PENTLANDITE 42.94 62.36 109.84 54.76 81.16 ****** 4-0829 
PERICLASE 33.18 47.61 !:19.23 42.05 60.95 76.77 8-0091 
PEROVSKITE 33.18 47.63 59.10 42.05 60.98 76.59 9-0365 
PEROVSKITE SYN 23.85 24.25 25.34 30.10 30.61 32.00 12-0451 
PET ALI TE 

32.28 42.60 44.60 40.89 54.31 56.95 12-0424 
PETZITE 28.58 24.30 35.60 36.14 30.67 45.18 9-0431 
PHENAK ITE 12.38 27.88 21.57 15.57 35.24 27.20 13-0455 
PHILLIPSITE 8.73 26.51 34.17 10.98 33.49 43.33 10-0493 
PHLOGOP ITE 8.90 26.62 34.30 11.19 33.63 43.49 10-0495 
PHLOGOP I TE (1M I 

SYN) 8.70 26.31 39.67 10.94 33.23 50.47 10-0481 
PHLOGOP I TE 131 a. 73 26.58 45.13 10.98 33.58 57.65 10-0492 
PHLOGOPITE (3T) 10.90 33.34 43.42 14-0466 
PHLOGOPITE (BORON SYN) 8.67 26.39 34.24 

33.92 11.16 58.00 16-0352 26.85 8.88 45.39 PHlOGOP ITE SYN 8.88 26.77 45.44 11.16 33.82 58.06 16-0344 
PHLOGOP I TE SYN 



MINERAL TWO-THETA lCOPPERI TWO-THETA I IRON) FILE NO. 

PHOSGENITE 32.06 24.64 35.02 40.60 31. 10 44.43 12-0218 
PICKERINGITE 1o.38 25.34 20.54 23.15 32.00 25.89 12-0299 
PICROCHRGMI TE SYN 35.74 18.43 43.44 45.36 23.22 55.42 10-0351 
PIGEONITE 29.57 30.79 27.79 37.41 38.97 35.12 13-0421 
PLAGIOCLASE 27.88 22.11 23. 1'1 35.24 27.88 30.02 9-0456 

PLAGIOCLASE SYN 27.88 22.06 23.73 35.24 27.82 29.94 10-0360 
PLATINUM 39.80 46.27 81.33 50.64 59.17 109.93 4-0802 
PLATTNERITE 25.42 31.92 48.92 32.10 40.42 62.70 8-0185 
PLUMBCJAROS I TE 32.04 8.10 40.2.2 40.58 10.18 51.19 15-0648 
POLLUCITE 26.02 30.72 24.35 32.86 38.88 30.73 15-0317 

POL YB AS ITE 29.74 27.94 31.02 37.62 35.32 39.27 8-0123 
POL YHALITE 30.70 30.94 .::8.10 38.86 39.16 3 5. 52 13-0526 
POTASH ALU'I 20.65 27.42 21.91 26.03 34.65 27.63 7-0017 
PCMPELL Y IT E 30.80 23.45 32.60 38.98 29.59 41.30 10-0447 
POwELLI TE 28.80 47.11 18.64 36.42 60.28 23.48 7-0212 

PREHN I TE 28.94 35.16 25.58 36.60 44.61 32.30 7-0333 
PROUSTITE SYN 32.6o 36.18 27.24 41.38 45.93 34.42 11-0470 
PSEUOOBROOOI TE SY\ 25.58 32.52 17.94 32.30 41.20 22.60 9-0182 
PSILOMELANE 37.28 41.18 25.5 8 47.36 52.45 32.30 14-0627 
PYRARGYRI TE SY~ 32.17 34.88 27.68 40.75 44.24 34.98 14-0280 

PYRITE SYN 56.34 33.07 37.10 72.77 41.91 4 7.12 6-0710 
PYROCHLORE 29.78 49.60 58.90 37.67 63.61 76.31 13-0254 
PYROLUSITE 28.42 37.31 56.45 35.93 47.40 72.92 12-0716 
PY ROM OR PH IT E 30.16 29.86 43.68 38.16 37.78 55.74 12-0704 
PYROPE 34.77 60.08 92.19 44.10 77.96 129.73 2-1008 

PYROPE SYN 35.02 31.22 60.47 44.43 39.52 78.50 15-0742 
PYROPHYLL I TE 29.38 19.42 9.68 37.16 24.47 12. 17 2-0613 
PYROPHYLLI TE 29.09 20.04 37.15 36.79 25.26 4 7.19 3-0574 
PYROPHYLLI TE 28.99 9.60 19.38 36.66 12.07 24.42 12-0203 
PYROSTIL?NITE 31.36 33.80 37.12 39.70 42.85 47.15 8-0129 

PYRRHOTITE SY"' 43.95 30.09 33.82 56.09 38.07 42.87 1-1247 

QUARTZ (ALPHA) 26.66 20.85 50.21 33.68 26.28 64.43 5-0490 
QUARTZ !BETA) 26.21 20.46 49.63 33.11 25.79 63.65 11-0252 
QUAK.TZ !BETA) 26.05 49.25 58.82 32.90 63.14 76.20 7-0346 

RAM~ELSt:IERGITE SiN 35.16 36.20 31.48 44.61 45. 9b 39.86 11-0014 
RAMSDELLITE 21.86 38.78 35.16 27.57 49.31 44.61 11-0055 
RAMSDELL ITE 21.82 35.16 55.28 27.52 44.61 71.31 7-0222 
REALGAR 16.42 27.97 30.40 20.67 35.36 38.47 9-0441 

RHODOCHRCSITE SYN 31.50 24.32 51.86 39.88 30.70 66.66 7-'-0268 
RHODONITE 32.29 29.98 30.5 7 40.90 37.93 38.69 13-0138 
RICKARDITE 43.68 26.58 35.16 55.74 33.58 44.61 6-0661 
RIEBECKITE 10.51 32.94 28.89 13.22 41.74 3o.53 14-0230 
RIEBECKITE SYN 10.53 28.72 32.82 13.24 36.32 41.58 15-0516 

ROCKBRIDGEITE 27.94 26.26 57.92 35.32 33.17 74.95 8-0159 
ROSASITE 24.16 34.60 17.58 30.49 43.88 22.14 17-0216 
ROSCOEL I TE 8.82 19.54 26.58 11.09 24.62 33.58 10-0496 
RUTHERFORDINE SYN 19.44 20.88 27.94 24.50 26.32 35.32 9-0163 
RUTILE 27.49 54.38 36.09 34.74 70.08 45.81 4-0551 

MINERAL TWO-THETA {COPPER) TWO-THETA {IRONI FILE NO. 

SAFFLORITE 34.70 34.88 38.10 44.01 44.24 48.42 11-0140 
SANIOINE 27.37 27.71 23.73 34.59 35.02 29.94 13-0456 
SANIOINE !HIGH) SYN 27.49 27.77 23.75 34.74 35.10 29.97 10-0357 
SANIOINE {HIGH) SYN 26.79 23.48 27.68 33.85 29.63 34.98 10-0353 

SANTAFEITE 5.92 11.84 33.14 7.44 14.89 42.00 11-0169 
SAPONITE 4.70 60.25 34.36 5.91 78.19 43.57 6-0002 
SAPON ITE 5.32 60.95 19.68 6.69 79.18 24.80 11-0056 
SAPONITE 6.22 60.51 24.25 7.82 78.56 30.61 13-0086 
SAPONITE SYN 5.20 26.45 60.29 6.54- 33.41 78.25 12-0168 

SAPONITE, FE RICH 5.67 60.38 19.47 7.13 78.38 24.53 12-0160 
SCAPOL ITE 25.90 29.48 23.54 32.71 37.29 29.70 2-0412 
SCAPOLITE 25.72 29.10 23.26 32.48 36.80 29.35 14-0170 
SCAPOLITE 25.67 28.99 43.73 32.42 36.66 55.80 2-0405 
SCAW 1 TE 29.36 47.88 29.58 37.14 61.31 37.42 10-0400 

SCAWITE 29.46 29.84 14.78 37.26 37.75 18.60 12-0777 
SCHEEL HE 28.80 18.64 29.07 36.42 23.48 36.76 7-0210 
SCHEELITE 28.70 57.77 46.83 36.29 74.74 59.91 8-0145 
SCHOEPITE 12.14 17.44 25.88 15.27 21.96 32.68 13-0407 
SCHOEPITE 12.03 24.30 27.50 15.13 30.67 34.75 13-0241 

SCHRE I BERS ITE 41.18 42.82 46.02 52.45 54.60 58.83 16-0707 
SCHROECKINGERITE SYN 12.18 18.46 10.42 15.32 23.25 13.10 8-0397 
SCOROOITE 15.92 19.98 28.22 20.04 25.18 35.68 5-0216 
SEPIOLITE 7.31 35.05 20.63 9.19 44.47 26.00 13-0595 
SEPIOLITE 7.19 33.56 36.07 9.04 42.54 45.79 14-0001 

SERICITE 8.88 19.86 26.85 11.16 25.03 33.92 2-0056 
SERPENTINE 12.48 25.08 37.85 15.70 31.66 48.10 11-0388 
SERPENTINE 12.07 24.32 35.89 15.18 30.70 45.55 9-0444 
SERPENTINE SYN 35.88 12.21 24.59 45.54 15.36 31.04 11-0386 
SERPENTINE {All 12.48 36.04 25.05 15.70 45.75 31.63 13-0004 

SERPENTINE (AU 12.43 37.82 25.01 15.64 48.06 31.57 13-0583 
SERPENTINE (All SYN 24.94 60.25 12.34 31.49 78.19 15.52 11-0096 
SERPIERITE 8.82 17.72 26.34 11.09 22.32 33.27 14-0188 
SHATTUCK ITE 20.02 26.92 17.90 25.23 34.01 22.55 13-0507 
S IOERITE 32.08 52.79 111.79 40.63 67.92 ****** 8-0133 

SIDERITE SYN 32.09 52.92 52.76 40.64 68.09 67.88 12-0531 
SILLIMANITE 26.53 41.02 26.13 33.51 52.24 33.00 10-0369 
SILVER 38.15 44.31 77.55 48.49 56.57 103.80 4-0783 
SKLOOOWSKITE 10.49 21.18 27.24 13.19 26.70 34.42 8-0447 
SKUTT ERUDITE 34.36 49.51 56.98 43.57 63.49 73.65 10-0497 

SKUTTERUOITE SYN 34.60 41.16 49.68 43.88 52.42 63.72 10-0328 
SMITHSONITE 32.52 25.06 53.88 41.20 31.64 69.40 8-0449 
SOOALITE 24.52 43.51 14.06 30.95 55.51 n.69 3-0338 
SODA-NITER SYN 29.46 38.96 47.84 37.26 49.55 61.26 7-0271 
SODOYITE 19.40 14.08 26.50 24.45 17.72 33.48 8-0195 

SOOOYITE 26.82 19.80 14.42 33.88 24.95 18.15 12-0180 
SPANGOLI TE 12.45 24.78 35.30 15.66 31.28 44.79 5-0.142 
SPERRYLITE 50.66 84.10 29.96 65.04 114.62 37.91 9-0452 
SPESSARTlTE 34.50 59.65 91.09 43.75 77.35 127.51 2-0992 
SPESSART ITE SYN 34.50 59.36 57.06 43.75 76.95 73.76 10-0354 



MINERAl TWO-THETA {COPPER} TWO-THETA !IRON) FILE NO. 

SPHALERITE SYN 28.58 47.56 56.34 36.14 60.88 72.77 5-0566 
SPHENE 27.59 29.89 34.56 34.87 37.82 43.83 ll-0142 
SPINEL ( lll S'YN 35.74 30.35 63.11 45.36 38.41 82.23 13-0207 
SPINEL Ill I 37.63 66.82 45.83 47.81 87.56 58.58 3-0911 
SPINEL IMNl 34.09 17.39 28.89 43.22 21.90 36.53 4-0732 

SPINEL l MN ,N I ) 35.48 62.78 43.29 45.02 81.76 55.22 1-1110 
SPINEL SYN 36.90 44.85 65.2<; 46.86 57.28 85.35 5-0672 
SPINEL SYN 36.84 65.24 31.16 46.79 85.27 39.45 2-0175 
SPODUMENE !ALPHA I 30.51 31.96 58.90 38.61 40.48 76.31 9-0468 
SPODUMENE !ALPHA) SYN 30.19 31.61 36.22 38.20 40.03 45.98 9-0029 

SPODUMENE (BETA I SYN 25.54 22.68 48.36 32.25 28.61 61.95 13-0251 
SPURRITE 33.17 34.02 29.59 42.04 43.13 37.43 13-0496 
STANNITE 28.61 47.29 56.00 36.17 60.52 72.30 11-0062 
STAUROLITE 29.66 33.27 37.93 37.52 42.16 48.20 15-0397 
STEPHANITE 28.96 34.74 30.92 36.62 44.06 39.14 11-0108 

STERNBERGITE 20.68 32.06 27.68 26.07 40.60 34.98 11-0061 
ST HEFELDITE 29.54 34.32 48.92 37.37 43.52 62.70 8-0012 
STIBICONlTE 30.16 14.92 50.36 38.16 18.78 64.63 10-0388 
STIBNITE SYN 32.40 29.26 25.00 41.04 37.01 31.56 6-0474 
STILBITE 21.76 9.70 18.94 27.44 12.20 23.86 10-0433 

SH L PNOMELANE 7.43 6.80 22.00 9.34 8.55 27.74 17-0505 

H8tHU SYN 
27.50 55.30 44.82 34.75 71.34 57.24 8-0108 
27.42 44.82 55.30 34.65 57.24 71.34 8-0476 

STROMEYERITE 34.32 26.74 43.68 43.52 33.78 55.74 9-0499 
STRONTIANITE SYN 25.19 25.82 44.11 31.80 32.61 56.30 5-0418 

SULPHUR 27.10 13.31 23.79 34.24 16.75 30.02 13-0141 
SYLVANITE 29.26 42.20 40.04 37.01 53.79 50.96 9-0477 
SYLVITE 28.37 40.56 50.24 35.87 51.64 64.47 4-0587 

TALC 36.07 19.38 60.51 45.79 24.42 78.56 3-0881 

TALC 9.47 28.65 19.04 11.91 36.23 23.99 13-0558 
TANTALUM 38.60 69.58 121.34 49.08 91.60 ****** 4-0788 
TELLURIUM 27.60 38.26 40.22 34.88 48.63 51.19 4-0554 
TELLUROBISMUTHITE 27.68 37.76 41.18 34.98 47.98 52.45 15-0863 
TENNANT ITE 30.40 50.69 60.29 38.47 65.08 78.25 11-0102 

TENORITE 35.60 38.78 35.44 45.18 49.31 44.97 5-0661 
TETRADYMITE 28.68 39.32 55.66 36.26 50.02 7l.83 9-0447 
TETRAHEORITE 29.78 49.80 59.10 37.67 63.88 76.59 11-0107 
THAUMASITE 9.14 23.46 19.36 11.49 29.60 24.39 13-0156 
THENARDITE 32.16 19.02 28.74 40.73 23.96 36.34 5-0631 

THOMSONITE 31.27 30.19 33.43 39.59 38.20 42.37 9-0490 
THORITE 18.96 25.08 33.82 23.89 31.66 42.87 11-0172 
THORITE SYN 25.08 18.80 33.49 31.66 23.69 42 .. 45 11-0419 
THURI NGITE 12.81 25.50 19.14 16.12 32.20 24.12 3-0067 
TILLEYITE 29.66 28.76 47.84 37.52 36.37 61.26 13-0416 

TIN (BETA) 30.64 32.01 44.90 38.78 40.54 57.35 4-0673 
TOPAZ 30.43 27.92 24.10 38.51 35.29 30.42 12-0765 
TORBERNITE SYN 8.58 17.94 24.84 10.79 22.60 31.36 8-0360 
TOURMALINE 34.83 22.28 30.18 44.18 28.10 38.19 14-0076 
TREMOliTE 10.56 28.60 33.12 13.28 36.16 41.97 13-0437 

MINERAL TWO-THETA (COPPER) TWO-THETA {IRONl FILE NO. 

TREMOLITE l FLUOR l SYN 10.57 28.74 32.06 13.29 36.34 40.60 9-0330 
TRIDYMITE 21.68 20.61 23.35 27.34 25.98 29.46 16-0152 
TR IDYMI TE 20.81 21.81 23.41 26.23 27.50 29.54 14-0260 
TROILITE 43.29 33.69 53.29 55.22 42.71 68.60 11-0151 
TROILITE {PYRRHO.l SYN 43.95 30.09 ;33. 82 56.09 38.07 42.87 1-1247 

TROll ITE IPYRRHO.) SYN 43.29 29.98 33.56 55.22 37.93 42.54 4-0832 
TRONA 33.66 28.98 8.94 42.67 36.65 11.24 11-0643 
TUNGSTITE 25.50 33.40 35.02 32.20 42.33 44.43 6-0242 
TURQUIS 24.16 30.70 14.34 30.49 38.86 18.05 6-0214 
TYUYAMUNITE 8.66 11.64 27.86 10.89 22.22 35.21 6-0017 

ULEX I TE 7.24 11.41 14.75 9.10 14.35 18.56 12-0419 
URANlNITE 28.86 33.28 47.84 36.49 42.18 61.26 13-0225 
URANI NlTE SYN 28.22 47.04 32.64 35.68 60.19 41.35 5-0550 
URANOPHANE 11.22 22.54 29.84 14.11 28.43 37.75 8-0442 

UVAN I TE 30.38 53.54 40.22 38.44 68.94 51.19 8-0322 
UVAROVITE 33.40 29.74 57.56 42.33 37.62 74.45 11-0696 

VANADINITE 29.84 29.06 26.34 37.75 36.75 33.27 13-0585 
VERM I CUll TE 6.31 25.82 60.4 7 7.9 3 32.61 78.50 10-0439 

VERMICULITE 6.22 60.60 19.42 7.82 78.68 24.47 16-0613 
\IESUVI ANITE 32.50 34.56 56.74 41.17 43.83 73.32 ll-0145 
VIVANITE SYN 13.02 30.09 33.05 16.38 38.07 41.88 3-0070 
VOLTAITE 25.14 26.10 15.90 31.74 32.97 20.02 17-0539 

WAVELL ITE 10.53 25.88 27.86 13.24 32.68 35.21 2-0075 
WAVELLITE 25.88 27.34 10.30 32.68 34.55 12.95 17-0203 
WEDDELL ITE 14.32 32.16 40.08 18.02 40.73 51.01 17-0541 
WEISSITE 43.24 24.78 45.06 55.16 31.28 57.56 10-0421 
WHEW ELUTE 14.87 24.36 38.10 18.72 30.75 48.42 6-0106 

WILLEMITE 34.06 31.58 25.50 43.18 39.99 32.20 8-0492 
W lTHERITE SYN 23.92 24.18 42.02 30.19 30.52 53.55 5-0378 
WOLFRAMITE 30.27 36.18 18.64 38.30 45.93 23.48 ll-0591 
WOLFRAMITE SYN 30.11 30.34 18.56 38.10 38.39 23.38 12-072 7 
WOLLASTGNI TE 30.09 23.22 25.30 38.07 29.30 31.94 10-0487 

WULFENITE 27.60 44.82 55.66 34.88 57.24 71.83 8-0llO 
WURTZITE 28.61 47.77 56.60 36.17 61.16 73.13 12-0688 

XANTHOCONITE 29.76 31.70 28.40 37.65 40.14 35.91 8-0134 
XENOTIME 25.82 35.05 51.70 32.61 44.47 66.44 11 ... 0254 

YTTROTANTALI TE 30.26 50.36 59.60 38.29 64.63 77.28 ll-Oll6 

ZARATITE 17.48 9.93 36.64 22.01 12.49 46.53 16-0164 
l INCITE SYN 36.18 31.70 34.46 45.93 40.14 43.70 5-0664 

ZINC 43.23 36.29 38.99 55.14 46.07 49.58 4-0831 



MINERAL TWO-THETA (COPPER) TWO-THETA I IRON! FILE NO. 

ZINKOSITE SYN 25.14 21.28 33.80 31.74 26.83 42.85 8-0491 
ZINNWALOITE 27.10 9.02 45.83 34.24 11.34 58.58 13-0227 
ZIRCON 27.00 20.02 35.66 34.11 25.23 45.26 6-0266 
ZOISITE 31.17 33.14 57.02 39.46 42.00 73.70 11-0665 
ZOISITE SYN 33.27 31.12 22.06 42.16 39.40 27.82 13-0562 
ZUNY I TE 10.95 21.08 33.41 13.77 26.58 42.35 14-0698 

TWO-THETA tiRONl RELATIVE INTENSITY MINERAL NAME FILE NO. 

-3.64 7.67 11.47 15.36 30.86 23.04 50 100 20 20 20 15 CHLORITE-MONT. 7-0027 
3.74 7.55 22.76 80.06 15.21 34.14 50 100 50 40 25 25 CHLORITE AL-MONT. 7-0051 
5.28 12.62 31.54 38.57 36.75 37.01 100 80 80 80 60 60 OKENITE 9-0469 
5.91 78.19 43.57 12.22 24.58 31.13 100 70 60 50 50 50 SAPONITE 6-0002 
6.54 33.41 78.25 13.09 24.42 19.60 100 80 70 50 50 40 SAPONITE SYN 12-0168 

6.69 79.18 24.80 44.10 95.37 30.35 100 90 80 50 50 40 SAPONITE 11-0056 
7.13 78.38 24.53 43.22 ****** ****** 100 50 40 30 *** *** SAPONITE, FE RICH 12-0160 
7.21 24.50 79.11 43.00 44.43 46.94 100 100 100 80 60 40 NONTRONITE 2-0008 
7.26 24.86 36.79 43.57 44.65 70.42 100 100 100 100 100 100 MONTMORILLONITE 3-0009 
7.34 25.10 37.39 43.70 45.75 71.83 100 100 100 100 100 100 BI=IDELLITE 3-0013 

7.40 24.70 22.48 3.69 44.84 79.87 90 100 75 60 50 50 CHLORITE-MONT. 12-0231 
7.40 24.86 22.29 37.42 80.44 80.90 100 80 60 60 50 50 MONTMORILLONITE 13-0135 
7.44 14.89 42.00 40.60 70.82 30.67 100 50 50 40 40 30 SANTAFEITE 11-0169 
7.55 3.74 22.76 80.06 15.21 34.14 100 50 50 40 25 25 CHLORITE AL-MONT. 7-0051 
7.67 3.64 11.47 15.36 30.86 23.04 100 50 20 20 20 15 CHLORITE-MONT. 7-0027 

7.82 39.88 23.69 31.77 15.70 46.38 100 90 60 60 40 30 PENN IN ITE 10-0412 
7.82 78.56 30.61 24.47 22.52 94.42 100 90 80 50 40 40 SAPONITE 13-0086 
1. 82 78.68 24.47 43.48 44.28 45.11 100 70 60 50 50 45 VERMICULITE 16-0613 
7.88 15.75 31.79 23.66 44.54 46.58 80 100 50 30 30 30 CHLORITE (RIPIDOLITEl 7-0076 
7.88 15.80 31.94 23.84 45.40 76.82 50 100 90 50 50 50 CHLORITE ( APHROSIDERITE) 12-0243 

7.93 15.69 31.86 23.79 77.06 40.03 90 100 100 70 60 50 CHAMOS IT E I MG l 5-0146 
7.93 15.72 31.75 43.69 46.42 44.50 80 100 80 80 80 70 CHLORITE fDIABANTITE) 7-0171 
7.93 25.37 45.40 81.09 36.53 71.90 100 100 80 80 60 60 MONTMORILLONITE SYN 3-0016 
7.93 32.61 78.50 24.47 32.03 43.39 100 60 60 40 40 40 VERMICULITE 10-0439 
7.99 25.18 31.74 79.ll 81.67 15.67 100 80 50 50 50 20 NONTRONITE 2-0027 

8.17 25.03 33.72 34.91 38.75 43.92 100 18 10 10 8 5 MONTMORILLONITE 13-0259 
8.35 24.77 32.20 65.44 ****** ****** 100 60 50 40 *** *** NONTRONITE 13-0508 
8.35 24.95 25.46 25.89 28.23 28.74 60 100 30 25 20 20 ALUNOGEN 16-0360 
8.55 9.34 27.74 37.29 44.47 48.91 60 100 50 40 40 30 STILPNOMELANE 17-0505 
9.04 42.54 45.79 24.86 26.04 41.31 100 60 60 35 35 35 SEPIOliTE 14-0001 

9.10 14.35 18.56 26.91 25.81 37.52 100 80 30 30 16 16 ULEXITE 12-0419 
9.19 44.47 26.00 35.29 29.94 33.45 100 55 40 35 30 30 SEPIOLITE 13-0595 
9.34 8.55 27.74 37.29 44.47 48.91 100 60 50 40 40 30 STILPNOMELANE 17-0505 
9.34 25.14 44.47 81.09 38.07 69.94 100 90 80 80 60 60 MONTMORILLONITE 2-0037 

10.01 35.59 20.65 25.08 58.22 62.21 100 37 3 3 2 1 MONTMORILLONITE IAU SYN 11-0303 

10.11 34.14 52.24 87.56 107.64 ****** 100 80 60 40 20 *** ALLOPHANE 2-0039 
10.18 '40.58 51.19 37.26 20.17 62.70 85 100 25 14 10 8 PLUMBOJAROS IT E 15-0648 
10.59 32.79 36.88 41.69 16.20 26.98 100 40 40 40 30 30 COPIAPITE 11-0395 
10.69 24.86 44.47 30.35 80.44 21.60 80 100 80 60 60 40 MUSCOVITE !AMMONIUM) SYN 13-0573 
10.-79 22.49 31.28 32.20 33.78 24.95 100 80 70 70 70 60 AUTUNITE 8-0314 

10.79 22.60 31.36 32.01 16.83 24.95 100 90 90 80 40 40 TORBERNITE SYN 8-0360 
10.89 15.98 33.88 22.93 42.00 27.57 100 50 50 40 40 30 BlSBEEITE 14-0685 
10.89 22.22 35.21 56.64 16.81 33.35 100 90 50 40 30 30 TYUYAMUNITE 6-0017 . 
10.89 28.89 21.20 20.37 37.14 33.27 100 90 80 50 40 35 CYANOTRICHITE 11-0131 
10.89 31.36 22.04 33.58 16.36 65.44 100 90 80 50 40 30 NOV ACE KITE 8-0286 



10.90 
10.94 
10.98 
10.98 
11.00 

11.00 
11.03 
11.09 
11.09 
11.09 

11.10 
ll.ll 
ll.ll 
ll.ll 
ll.ll 

11.14 
ll.15 
11.16 
11.16 
11.16 

11.18 
11.19 
11.20 
11.24 
11.25 

11.34 
11.34 
11.47 
11.47 
11.47 

ll.49 
ll. 76 
11.91 
12.07 
12.17 

12.20 
12.47 
12.49 
12.49 
12.62 

12.78 
12.94 
12.95 
12.96 
13.03 

13.03 
13.05 
13.05 
13.07 
13.10 

13.12 
13.13 
13.17 
13.17 
13.19 

13.22 
13.22 
13.23 
13.24 
13.24 

13.28 
13.28 
13.29 
13.34 
13.36 

13.38 
13.41 
13.47 
13.48 
13.51 

13.52 
13.58 
13.77 
l3.g5 
13.96 

14.06 
14.11 
14.19 
14.24 
14.26 

14.35 
14.73 
14.89 
15.03 
15.-04 

15.13 
15.18 
15.25 
15.27 
15.27 

TWO-THETA (IRON) 

33.34 
33.23 
33.49 
33.58 
33.41 

43.97 
33.51 
13.38 
22.32 
24.62 

33.60 
24.98 
33.72 
33.92 
44.15 

44.47 
33.81 
25.03 
33.82 
33.92 

33.<.12 
33.63 
33.82 
42.67 
13.23 

34.24 
79.18 

7.67 
24.98 
25.21 

29.60 
20.07 
36.23 
36.66 
37.16 

27.44 
38.16 
22.01 
28.23 

5.28 

30.49 
22.82 
32.68 
33.31 
27.60 

36.06 
26.50 
13.17 
35.69 
15.32 

37.33 
31.10. 
13.05 
36.06 
26.70 

41.74 
41.88 
11.25 
32.68 
36.32 

36.16 
41.25 
36.34 
40.95 
36.90 

11.09 
80.84 
37.03 
36.90 
15.52 

37.12 
27.36 
26.58 
39.50 
28.89 

31.18 
28.43 
28.81 
37.98 
21.46 

9.10 
36.92 

7.44 
50.02 
25.37 

30.67 
30.70 
30.95 
21.96 
41.84 

43.42 
50.47 
43.33 
57.65 
42.71 

24.70 
24.91 
16.48 
33.27 
33.58 

44.43 
33.82 
22.38 
44.18 
58.29 

24.98 
22.38 
33.92 
58.06 
58.00 

44.36 
43.49 
43.57 
36.65 
16.53 

58.58 
42.87 
3.64 

35.01 
44.91 

24.39 
22.20 
23.99 
24.42 
24.47 

23.86 
39.99 
46.53 
38.03 
31.54 

32.30 
32.48 
34.55 
37.16 
32.81 

46.90 
43.42 
57.40 
45.38 
46.58 

33.82 
44.37 
33.37 
76.11 
43.70 

57.63 
43.57 
31.04 
22.43 
22.34 

34.04 
57.97 
44.47 
33.31 
43.48 

58.16 
57.59 
22.85 
35.09 
36.62 

36.60 
47.60 
15.36 
23.04 
46.98 

45.54 
25.88 
46.06 
25.43 
47.60 

37.26 
31.28 
41.53 
32.86 
38.57 

34.88 
52.19 
44.24 
27.26 
37.29 

TWO-THETA (IRON) 

13.17 
34.55 
37.17 
41.53 
23.25 

35.96 
54.60 
37.17 
13.03 
34.42 

36.53 
36.29 
16.53 
35.21 
1t1.58 

27.40 
37.01 
37.23 
32.88 
39.27 

33.32 
26.45 
37.23 
27.40 
31.9'2 

32.81 
33.31 
36.62 
44.43 
44.97 

41.97 34.49 
36.79 28.99 
40.60_ 28.01 
36.75 -~5.41 
34.91 24.91 

16.48 
38.75 
34.79 
41.56 
17.81 

35.00 
38.03 
42.35 
34.64 
27.52 

~~:n 
32.02 
45.77 
40.30 

18.56 
26.22 
42.00 
33.78 
25.79 

34.75 
45.55 
45.22 
32.68 
39.86 

33.37 
45.79 
39.88 
45.40 
27.82 

12.42 
23.15 
72.33 
24.32 
32.58 

24.14 
38.86 
35.32 
31.38 
49.31 

26.91 
42.40 
40.60 
41.84 
31.04 

46.53 
78.25 
47.19 
30.67 
42.51 

78.68 
56.94 
78.07 
33.03 
52.76 

47.70 
30.70 
34.98 
41.84 
79.11 

25.09 
78.56 
36.66 
25.03 
24.86 

80.44 
44.39 
22.48 
36.06 
71.15 

37.84 
33.21 
24.58 
46.53 
32.10 

33.72 
70.42 
30.86 
43.92 
81.36 

20.14 
28.98 
62.39 
26.87 
63.92 

32.97 
36.49 
5].88 
21.89 
36.75 

20.50 
26.40 
54.87 
35.47 
36.06 

33.21 
21.48 
36.03 
43.68 

7.75 

27.38 
20.77 
36.03 
33.21 
37.65 

45.02 
34.46 
32.10 
19.76 
24 .. 81 

61.59 
32 ... 61 
34.55 
32.38 
80.44 

34.98 
72.51 
44.84 
87.17 
35.24 

24.14 
18.25 
27.87 
28.10 
19.13 

34.88 
58.85 
43.88 
24.72 
56.95 

25.81 
39.50 
70.82 
13.38 
47.81 

35.09 
49.02 
16.03 
32.02 
46.73 

24.47 
33.02 
52.76 
70.76 
57.93 

79.74 
36.79 
36.88 
43.00 
30.67 

22.25 
47.19 
44.14 
29.14 
31.04 

31.04 
24.91 
29.94 
38.98 
47.02 

22.48 
45.35 
31.49 
22.68 
21.61 

39.16 
95.37 
23.04 
45.59 
38.74 

43.88 
38.66 
78.74 
46.79 
89.16 

35.21 
37.78 
60.88 
40.45 
37.01 

22.65 
27.64 
58.20 
69.85 
70.18 

37.08 
29.75 
37.52 
52.63 
26.83 

22.85 
43.52 
37.52 
37.08 
18.85 

24.75 
38.47 
21.61 
38.30 
37.92 

40.40 
34.57 
72.15 
12.06 
23.94 

36.88 
19.50 
30.78 
53.03 
36.90 

42.40 
31.92 
39.86 
37.48 
25.94 

42.51 
23.46 
16.71 
28.58 
36.11 

37 •. 52 
29.61 
30.67 
16.43 
49.35 

35.68 
59.14 
32.03 
34.98 
52.97 

RELATIVE INTENSITY 

100 100 60 
100 100 60 
100 100 100 
100 100 100 
100 100 80 

30 
55 
65 
50 
80 

100 100 
100 100 
100 100 
100 90 
100 80 

80 
90 
90 
90 
80 

60 
90 
80 
50 
80 

100 100 90 75 
100 90 90 60 

75 100 75 75 
50 100 75 50 
60 100 80 50 

80 100 80 80 
100 100 53 47 
100 100 100 100 
100 65 16 10 

70 100 30 20 

95 100 54 46 
100 100 30 30 
100 100 80 60 

60 100 80 60 
100 55 20 20 

80 100 
100 80 

20 100 
60 100 
80 100 

100 75 
100 100 
100 100 
60 100 
40 100 

90 100 
100 80 

70 100 
70 100 
80 100 

100 100 
60 100 
80 100 

100 90 
100 80 

55 
60 
50 
80 
90 

40 
60 
20 
60 
80 

65 65 
100 100 
90 65 
50 20 
50 40 

70 70 
80 bO 
70 50 
70 50 
80 80 

80 80 
100 60 
100 80 
90 80 
80 80 

30 
50 
50 
45 
80 

60 
60 
70 
40 
60 

65 
60 
75 
50 
50 

80 
27 
80 
10 
20 

34 
20 
60 
60 

6 

35 
50 
20 
60 
80 

25 
40 
45 
35 
80 

60 
50 
60 
40 
50 

55 
40 
75 
50 
50 

60 
19 
80 

8 
18 

31 
15 
60 
40 

4 

30 
50 
15 
60 
70 

45 40 
100 100 

40 40 
15 15 
40 40 

50 50 
60 60 
35 20 
40 40 
60 60 

75 75 
30 30 
80 80 
80 70 
65 65 

RELATIVE INTENSITY 

.80 100 
100 80 

95 100 
70 100 
70 100 

100 85 
100 85 
100 95 

80 100 
100 80 

100 100 
70 100 
55 100 

100 80 
100 55 

100 100 
70 100 

100 85 
100 90 

70 100 

100 100 
60 100 
55 100 
80 100 

100 100 

100 75 
100 90 
100 100 

90 100 
90 100 

100 80 
100 90 
100 90 
100 100 

45 100 

80 100 
100 57 

50 100 
100 60 

95 100 

80 
60 
65 
80 
80 

65 
70 
65 
80 
70 

80 
80 
20 
80 
50 

90 
80 
21 
80 
50 

15 
60 
65 
45 
70 

55 
65 
65 
75 
60 

60 
70 
20 
80 
45 

75 
60 
20 
60 
35 

90 80 
80 45 
60 40 
90 80 

10C 100 

20 12 
80 70 
90 90 
95 50 
90 70 

60 50 
80 80 
60 50 

100 80 
40 40 

30 30 
51 28 
50 40 
50 40 
70 65 

100 50 10 
100 100 100 
400 300 70 
100 70 25 

10 
80 
38 
15 
50 70 100 85 

70 
40 
55 
35 
30 

50 
45 
55 
70 
60 

60 
60 

6 
60 
20 

50 
60 
18 
55 
25 

65 
40 
55 
35 
20 

30 
35 
55 
65 
50 

50 
60 

4 
60 
20 

45 
60 
15 
50 
20 

70 60 
45 30 
40 35 
80 60 

100 100 

10 10 
60 60 
60 50 
45 35 
60 60 

50 50 
70 50 
50 40 
65 65 
40 35 

16 16 
27 21 
40 30 
30 30 
35 35 

4 
70 
24 
12 
50 

4 
70 
24 
12 
35 

MINERAL NAME 

PHLOGOPITE (BORON SYN) 
PHLOGOPITE l3T SVNJ 
PHLOGOPITE 
PHLOGOPITE (3TI 
BIOTITE 

GLAUCONITE 
MUSCOVITE ISYN 1M) 
FERRIMOLYBDITE SYN 
SERPIERITE 
ROSCOELITE 

MUSCOVITE ISYN 2MI 
ILLITE ( TRIOCT .1 
LEP IOOLI TE (1M) 
LEPIDOLITE 13M) 
LEPIDOLITE (2M2, 

MUSCOVITE { BA I 
MUSCOVITE (NAT.3T) 
SERICITE 
PHLOGOP ITE SYN 
PHLOGOPITE SYN 

MUSCOVITE 
PHLOGOPITE llM) 
LEPIDOLITE 
TRONA 
FERRI MOL YBDITE 

ZINNWALOITE 
GARNIERITE 
CHLORITE-MONT. 
MONTMORILLONITE IANHY) 
PARAGONITE 

THAUMASITE 
CHABAZITE 
TALC 
PYROPHYUITE 
PYROPHYLL IT E 

STILBITE 
OKENITE 
ZARA TITE 
HEULANOITE 
OKENITE 

METATORBERNITE 
BASSET ITE 
WAVElliTE 
CORDIERITE 
CORD IERITE (FE) 

MINERAl NAME 

CORDIERITE 
MET ATYUYAMUN IT E 
CORDIERITE ILOWI SYN 
ARFVEOSON IT E 
SCHROECKINGERITE SYN 

COROIERITE (HIGHJ SYN 
META-AUTUNITE I 
CORDIERITE (LOW) SYN 
·coRD IER IT E 
SKLODOWSKITE 

RIEBECKITE 
ACTINOLITE 
FERR IMOL YBDITE 
WAVELLITE 
RIEBECKITE SYN 

TREMOLITE 
CUMMINGTONITE 
TREMOLITE IFLUOR) SYN 
GRUNERITE 
ANTHOPHYLLITE MG SYN 

FERRIMOLYBDITE SYN 
CHRYSOCOLLA 
ANTHOPHYLLITE 
CUMMINGTONITE IMN) 
HARMOTOME 

ANTHOPHYLLITE AL-FE 
CUPROSKLOOOWSKITE 
ZUNYITE 
BERYL 
FERRI MOLYBDITE 

OUNDASITE 
URANOPHANE 
BETA URANOPHANE 
APOPHYLL IT E 
NITROCAlCITE 

ULEXITE 
GYPSUM 
SANTAFEITE 
FERRIMOLYBDITE 
HALLOYSITE 

SCHOEPITE 
SERPENTINE 
ANTIGORITE (SERPENTINE! 
SCHOEPITE 
llVAITE 

FILE NO. 

14-0466 
10-0481 
10-0493 
10-0492 
2-0045 

9-0439 
7-0025. 

15-0289 
14-0188 
10-0496 

7-0032 
9-0343 

10-0485 
10-0484 
14-00ll 

10-0490 
7-0042 
2-0056 

16-0344 
16-0352 

6-0263 
10-0495 
10-0483 
ll-0643 
13~0191 

13-0227 
2-0060 
7-0027 
7-0304 

12-0165 

13-0156 
15-0618 
13-0558 
12-0203 
2-0613 

10-0433 
3-0029 

16-0164 
13-0196 
9-0469 

16-0404. 
7-0288 

17-0203 
9-0472 
9-0473 

FILE NO. 

12-0303 
8-0287 

13-0294 
14-0633 . 
8-0397 

13-0293 
12-0423 
13-0294 
12-0303 
8-0447 

14-0230 
7-0336 

13-0191 
2-007§ 

15-0516 

13-0437 
7-0382 
9-0330 

17-0725 
16-0401 

15-0289 
11-0322 
9-0455 

13-0376 
9-0480 

11-0253 
·8-0290 

14-0698 
9-0430 

15-0371 

21-0936 
8-0442· 
8-0301 
7-0170 
1-0229 

12-0419 
6-0046 

11-0169 
15-0290, 
13-0375 

13-0241 
9-0444 
7-0417 

13-0407· 
14-0067 



15.3(} 
15.30 
15.32 
15.36 
15.42 

15.49 
15.49 
15.51 
15.52 
15.52 

15.52 
15.55 
15.55 
15.56 
15.57 

15.57 
15.64 
15.64 
15.66 
15.69 

15.70 
15.70 
15.72 
15.75 
15.78 

15.80 
15.80 
15.80 
15.91 
15.98 

15.98 
16.10 
16.12 
16.14 
16.14 

i6.38 
16.41 
16.48 
16.53 
16.65 

16.75 
16.75 
16.86 
16.94 
16.96 

11.12 
17o14 
17.;28 
17.41 
17.44 

17.49 
11.69 
17.69 
11.12 
17.79 

17.81 
17.89 
18.02 
18.05 
18.10 

18.12 
18 .. 15 
18.27 
18.53 
18.56 

18.60 
18.78 
18.87 
18.90 
18.90 

18.98 
19.03 
19.03 
19.26 
19.44 

19.76 
19.89 
19.89 
19.93 
19.99 

20.02 
20.04 
20.07 
20.14 
20.19 

20.32 
20.65 
20.65 

.20.67 
20.71 

43.75 
45.40 
23.25 
45.54 
31.28 

19.44 
23.28 
31.40 
13.51 
31.49 

81.16 
31.57 
34.98 
31.41 
31.40 

35.24 
31.66 
48.06 
31.28 
31.86 

31.66 
45.75 
7.93 
7.88 

31-86 

31.86 
31.94 
31.94 
38.20 
10.89 

32.10 
43.37 
32.20 
32.2:3 
47.60 

38.07 
43.52 
11.09 
11.25 
35.12 

70.56 
34.24 
36.37 
37.93 
36.14 

TWD-THETA fiRONJ 

54.49 
31.22 
13.10 
31.04 
35.91 

39.45 
31.22 
81.23 
17.81 
78.19 

31.41 
45.22 
29.19 
49.31 
49.22 

27.20 
45.02 
31.57 
44.79 

7.93 

48.10 
31.63 
31.75 
31.79 
46.38 

45.22 
7.88 

45.22 
36.53 
33.88 

27.44 
49.55 
24.12 
24.15 
36.06 

41.88 
30.49 
13.38 
13.23 
37.80 

35.01 
30.02 
34.22 
35.47 
31.82 

27.59 
53.03 
39.27 
53.60 
36.88 

25.79 
1.11 

48.88 
27.82 
24.37 

73.44 
24.20 
40.89 
27.21 
27.17 

34.79 
53.55 
78.43 
65.04 
23.79 

78.32 
78.38 
43.69 
23.66 
43.22 

7.88 
23.84 
77.06 
63.92 
22.93 

51.19 
75.53 
57.88 
57.93 
22.80 

35.24 
39.14 
33.37 
36.62 
25.61 

33.72 
83.70 
34.11 
14.22 
26.32 

TWD-THETA I IRON I 

28.66 
37.80 
30.19 
30.47 
35.29 

39.04 
30.95 
40.30 
24.45 
34.22 

13.51 
36.01 
40.73 
30.49 
50.22 

36.76 
33.88 
41.84 
37.65 
9.10 

37.26 
38.16 
37.93 
39.59 
44.61 

48.22 
23.20 
37.24 
39.02 
15.49 

36.03 
32.81 
32.82 
38.61 
40.63 

31.74 
25.18 u. 76 
24.70 
38.86 

35.09 
10.01 
22.32 
35.36 
34.51 

44.97 
44.84 
43.22 
43.61 
29.70 

37.89 
55.51 
32.52 
33.48 
46.14 

15.52 
42.67 
51.01 
38.86 
63 .• 83 

35.98 
24.95 
75.53 
40.45 
14.35 

37.75 
64.63 
23.19 
25.55 
21.91 

59.50 
43.18 
50.22 
53.55 
39.45 

29.12 
38.68 
38.62 
25.09 
28.32 

32.97 
35.68 
22.20 
40.94 
41.53 

34.55 
35.59 
40.14 
38.47 
32.74 

20.65 
25.26 
39.31 
39.59 
30.49 

25.43 
48.24 
35.93 
41.53 
59.84 

27.82 
40.45 
51.19 
32.68 
41.35 

51.39 
42.18 
78.46 
32.48 
26.91 

24.72 
36.49 
46.18 
16.89 
38.57 

32.86 
38.70 
31.28 
12.11 
25.79 

44.61 
6.8.73 
45.48 
13.57 
31.94 

37.14 
44.06 
25.88 
53.03 
32.20 

36.26 
25.08 
41.20 
41.56 
38.78 

22.85 
77.12 

7.75 
65.60 
51.19 

37.80 
39.31 
24.98 
35.24 
45.59 

25.64 
42.37 
46.73 
45.54 
29.55 

35.93 
76.59 
43.21 
58.52 
17.06 

43.13 
59.98 
46.42 
44.54 
79.36 

23.74 
45.40 
53.83 
70.42 
42.00 

44.24 
43.88 
77.28 
77.35 
53.83 

22.76 
41.69 
34.98 
32.10 
71.39 

42.05 
29.61 
20.80 
25.85 
34.65 

42.18 
38.88 
53.55 
54.18 
27.82 

46.42 
44.47 
38.01 
45.75 
68.04 

35.24 
46.14 
47.36 
34.32 
75.53 

35.28 
46.14 
43.18 
63.45 
25.81 

26.70 
77.28 
47.81 
35.70 
34.88 

37.14 
30.42 
34.01 
17.30 
37.80 

57.56 
42.16 
67.48 
14.64 
48.49 

11.50 
37.01 
28.98 
28.61 
34.65 

23.41 
58.22 
50.69 
62.81 
39.86 

41.87 
78.38 
26.83 
24o26 
18.07 

17.19 
44.47 
44.37 
36.90 
43.06 

7.5 .• 28 
77.24 
44.79 
25.14 
45.40 

38.61 
65.98 
57.91 
48.42 
40.03 

44.18 
24.32 
44.50 
46.58 
24.64 

53.55 
76.82 
42.37 
43.22 
27.57 

74.42 
32.58 

8.17 
8.11 

77.96 

29.22 
34.65 
36.88 
21.61 
41.73 

49.35 
37.16 
47.57 
41.88 
53.24 

35.21 
52.24 
65.52 
66.32 
30.67 

44.76 
76.71 
53.50 
37.65 

129.51 

3o.90 
49.08 
61.26 
23.27 
77.87 

44.72 
63.08 
48.87 
54.05 
37.52 

29.51 
44.24 
26.73 
38.47 
32.58 

32.20 
68.94 
59.50 
34.04 
17.19 

28.00 
45.50 
23.04 
23.99 
51.55 

16.38 
22.55 
38.66 
31.94 
22.19 

29.27 
62.21 
64.26 
45.79 
48.33 

RELATIVE INTENSITY 

100 200 
90 100 

100 80 
60 100 
20 100 

80 
80 
70 
60 
25 

70 
50 
10 
35 
15 

100 80 80 70 
100 100 100 60 
100 100 100 90 
100 100 100 100 

80 100 100 70 

100 90 80 
100 100 60 
100 50 35 

90 100 90 
100 100 90 

100 100 80 
100 100 100 
100 90 80 
100 80 70 
100 100 90 

100 100 80 
100 80 70 
100 80 80 
100 80 50 
100 100 80 

100 80 50 
100 90 50 
100 100 90 
100 10(') 80 

50 100 50 

100 60 50 
100 80 80 
100 100 80 
100 100 80 
100 100 90 

100 67 67 
100 80 70 

90 100 100 
20 100 55 

100 75 75 

100 14 
25 100 
86 100 

100 30 
100 70 

12 
20 
15 
26 
50 

70 
40 
35 
80 
70 

80 
70 
55 
70 
70 

65 
50 
80 
30 
70 

40 
50 
70 
70 
40 

50 
80 
80 
80 
70 

53 
40 
80 
20 
63 

8 
18 
73 
25 
30 

60 
50 
30 
25 
15 

55 
40 
20 
20 
13 

10 60 
60 40 
80 80 

100 100 
50 40 

60 
20 
35 
80 
60 

80 
70 
40 
60 
60 

55 
45 
80 
30 
70 

40 
50 
60 
10 
40 

40 
70 
80 
80 
40 

40 
40 
70 

6 
63 

8 
14 
55 
20 
30 

60 
20 
25 
10 
50 

80 
60 
40 
50 
50 

40 
40 
70 
30 
60 

40 
50 
40 
60 
30 

40 
60 
70 
70 
30 

40 
30 
60 

4 
50 

8 
12 
54 
18 
30 

RELATIVE INTENSITY 

67 100 
40 100 
.30 100 
40 100 
20 100 

90 100 
17 100 
10 100 
90 100 

100 90 

100 100 
80 100 

100 65 
70 100 

100 45 

75 100 
80 100 

100 70 
95 100 
30 100 

67 
60 
50 
15 
25 

90 
33 
80 
90 
80 

58 
40 
30 
40 
20 

45 
17 
70 
80 
10 

100 100 
80 70 
30 25 
80 70 
25 16 

95 75 
90 70 
70 70 
50 45 
80 30 

60 100 100 60 
90 100 80 70 
10 100 90 70 
64 100 64 48 
90 100 90 90 

100 50 45 35 
90 100 100 90 

100 95 45 40 
100 ~0 50 40 

80 100 80 70 

50 100 50 50 
80 100 80 60 
80 100 70 50 
60 100 80 40 

100 60 35 15 

10 100 90 50 
100 100 100 90 
100 100 100 100 
100 90 90 90 

80 100 100 80 

50 
40 
30 
40 
15 

45 
13 
70 
80 
40 

42 
20 
30 
20 
15 

30 
10 
70 
70 
40 

100 100 
70 70 
16 16 
70 60 
12 12 

65 25 
60 50 
60 60 
12 10 
16 16 

60 60 
60 40 
70 60 
48 48 
85 75 

30 20 
70 70 
35 30 
40 30 
10 60 

50 35 
50 50 
50 40 
40 40 
15 15 

30 30 
80 60 

100 100 
70 60 
80 60 

100 75 
3 100 

100 100 
100 90 

80 100 

60 60 45 
37 3 2 

100 100 100 
80 80 60 
85 10 10 

40 
1 

80 
50 
65 

MINERAL NAME 

DIOPTASE 
ANTIGORITE 
SCHROECKINGERITE SYN 
SERPENTINE SYN 
CLINOCLAS ITE 

EUDIAL YTE 
PENNINITE 
KAOLINITE (DISORDERED! 
HARMOTOME 
SERPENTINE CAll SYN 

KAOLINITE 
CHAMOSITE 
EUClASE 
DICKITE 
DICKITE 

PHILLIPSITE 
CHAMOSITE FEIIIJ 
SERPENTINE (AU 
SPANGOLITE 
CHAMOSITE I MG) 

SERPENTINE 
SERPENTINE !All 
CHLORITE IOIABANTITEI 
CHLORITE (RIPIOOLITEJ 
CHAMOSITE FEIIII) 

CHLORITE (THURINGITEI 
CHLORITE IAPHROSIDERITEI 
CHAMOSITE 
NATROLITE l Kl SYN 
BISBEEITE 

CHALCOPHANITE 
GERHARDT HE 
THURINGITE 
CHLORITE ITHURINGITEI 
CRYPTOMELANE 

VI VI ANilE SYN 
AURICHALCITE 
FERRIMOLYBDITE SYN 
FERRIMOLYBDITE 
ERYTHRITE 

ERYTHRITE 
SULPHUR 
HEM I MORPHIT E 
ANNABERGITE 
CARNOTITE 

MINERAl NAME 

BROCHANTI TE 
ACMJTE (AEGIRINE) 
HAUYNITE 
NOSEAN SYN 
ALBITE 

ACMITE SYN 
SODA LITE 
AXINITE ITINZENITE) 
·soDDY HE 
LEP I DOCROCITE 

HARMOTOME 
GLAUBERITE 
WEDDELLITE 
TURQUOIS 
MOLYBDENITE 12H) SYN 

lAZULI TE 
SODDYITE 
MOLYBDENITE (3R) 
BASSANITE 
ULEXITE 

SCAWTITE 
ST I BICONITE 
OLJVENITE 
NATROLITE 
DUMORTIERITE 

LEONITE SYN 
liBETHENITE 
SEA VERITE 
HYDROMAGNESITE 
EUDIALYTE 

COLEMANITE 
ANALCIME lZEOLITEJ 
ANALCIME (ZEOLITE) 
NEPHELINE I II SYN 
ANDALUSITE X SYN 

VOl TAITE 
SCORODITE 
CHABAZITE 
ANDALUSITE 
MELANOTEKIT E 

MIRABILITE 
MONTMORILLONITE IAL) SYN 
ATACAMITE 
REALGAR 
LEUCITE 

FILE NO. 

7-0172 
10-0402: 

8-0397. 
11-0386 
12-0297 

8-0355 
10-0183 
6-0221 
9-0480 

11-0096 

14-0164 
10-0404 
14-0065 
10-0430 
10-0446 

12-0455 
7-0339 

12-0583 
5-0142 
5-0146 

11-0388 
13-0004 
7-0171 
7-0076 
7-0329 

13-0029 
12-0243 
7-0315 
3-0062 

14-0685 

15-0807 
14-0687 
3-0067 
3-0067 

12-0706 

3-0070 
17-0743 
15-0289 
13-0191 
10-0480 

11-0626 
13-0141 

5-0555 
11-0625 
8-0317 

FILE NO. 

3-0282 
3-0621 
2-0331 

15-0470 
9-0466 

15-0787 
3-0338 
6-0444 
8-0195 
8-0098 

9-0480 
2-0556 

17-0541 
6-0214 
6-0097 

14-0137 
12-0180 
17-0744 
14-0453 
12-0419 

12-0777 
1G-0388 
4-0657 
3-0705 
7-0071 

17-0134 
8-0107 

11-0476 
8-0179 
8-0355 

6-0331 
7-0340 
7-0363 

12-0247 
13-0231 

17-0539 
5-0216 

15-0618 
13-0122 
15-0633 

11-0647 
11-0303 
2-0146 
9-0441 

15-0047 



20.80 
20.83 

. 21.05 
21.20 
21.46 

21.69 
21.69 
21.79 
21.90 
21.91 

21.96 
22.01 
22.01 
22.04 
22.04 

22.09 
22.09 
22.14 
22.20 
22.22 

22.25 
22.29 
22.32 
22.32 
22 .. 38 

22.38 
22.44 
22.48 
22.49 
22.55 

22.60 
22.60 
22.76 
22.71 
22.77 

22.82 
22.87 
22.98 
22.99 
23.09 

23.15 
23.15 
23.15 
23.19 
23.19 

23.20 
23.20 
23.22 
23.25 
23.28 

23.38 
23.41 
23.43 
23.48 
23.48 

23.48 
23.56 
23.56 
23.61 
23.69 

23.69 
23.79 
23.86 
23.89 
23.94 

23.96 
23.96 
23.99 
23.99 
24.01 

24.07 
24.10 
24.12 
24.15 
24.26 

24.29 
24.39 
24.42 
24.42 
24.45 

24.47 
24.47 
24.50 
24.50 
24.53 

24.62 
24.67 
24.67 
24.70 
24.70 

26.58 
26.58 
42.67 
10.89 
14.26 

31.88 
31.98 
34.86 
43.22 
44.61 

15.27 
12.49 
34.15 
10.89 
36.88 

35.55 
39.64 
30.49 
11.76 
10.89 

67.14 
7.40 

11.09 
20.65 
11.15 

33.72 
35.78 
24.70 
10.79 
25.23 

10.79 
32.30 
7.55 

29.68 
36.85 

32.48 
39.21 
44.24 
44.28 
37.73 

32.00 
33.27 
42.00 
25.79 
37.93 

43.18 
43.18 
45.36 
15.32 
15.49 

38.10 
32.28 
48.36 
36.42 
36.42 

38.30 
32.68 
38.44 
30.24 
7.82 

31.66 
34.66 
27.44 
31.66 
38.34 

32.39 
40.73 
11.91 
38.71 
34.11 

32.30 
35.80 
16.12 
16.14 
35.36 

63.08 
11.49 
36.66 
45.7'1 
17.72 

7.82 
37.16 

7.21 
26.32 
7.13 

11.09 
34.65 
44.06 

7.40 
11.00 

TWO-THETA (IRON) 

26.77 
42.33 
72.85 
28.89 
40.30 

45.28 
51.64 
38.98 
36.53 
18.90 

32.68 
46.53 
39.42 
31.36 
36.14 

32.89 
30.42 
43.88 
20.07 
35.21 

30.35 
24.86 
33.27 
40.14 
33.81 

11.11 
31.28 
7.40 

31.28 
34.01 

31.36 
41.20 
3.74 

34.88 
58.83 

12.94 
31.54 
31.18 
39.88 
38.29 

25.89 
44.61 
28.00 
26.04 
18.87 

21.08 
18.60 
49.75 
20.37 
49.31 

30.67 
30.57 
71.83 
70.90 
38.51 

30.67 
41.53 
42.33 
33.58 
51.19 

34.75 
18.60 
18.53 
25.88 
56.64 

42.38 
37.42 
76.11 
41.20 
57.97 

31.04 
37.01 
3.69 

32.20 
32.10 

32.01 
77.87 
80.06 
43.18 
64.23 

52.19 
56.03 
42.33 
28.32 
29.70 

27.16 
36.75 
23.15 
48.24 
46.18 

TWO-THETA !IRON) 

19.03 
38.86 
55.42 
13.10 
31.22 

38.39 
26.07 
65.36 
36.76 
60.28 

45.93 
33.58 
29.91 
28.07 
39 •. 88 

42.45 
30.59 
12.20 
42.87 
27.54 

43.00 
36.34 
36.23 
34.49 
38.70 

43.00 
38.68 
32.20 
32.23 
31.13 

36.49 
29.60 
12.07 
78.56 
33.48 

78.68 
12.17 
79.11 
35.32 
78.38 

33.58 
41.84 
30.85 
22.48 
43.97 

38.70 
19.21 
82.23 
39.27 

7. 77 

29.86 
27.39 
76.02 
74.95 
75.17 

30.02 
18.42 
30.85 
34.11 
31.77 

63.76 
41.12 
37.26 
64.11 
30.61 

65.04 
42.85 
46.06 
17.69 
29.75 

65.04 
47.90 
57.88 
57.93 
25.74 

11.34 
45.54 
25.43 
11.96 
41.53 

43.48 
47.60 
43.00 
29.04 
43.22 

43.70 
43.18 
36.49 
3.69 

33.82 

39.42 
40.73 
54.60 
37.14 
56.95 

49.00 
45.40 
26.32 
78.56 
34.88 

32.02 
57.88 
42.67 
16.36 
58.52 

39.27 
45.22 
44.97 
28.98 
16.81 

44.84 
80.44 
41.84 
50.69 
44.39 

36.66 
34.98 
44.84 
33.78 
65.44 

16.83 
62.70 
15.21 
20.27 
51.92 

26.40 
57.24 
18.53 
19.57 
30.35 

29.60 
56.34 
39.70 
46.79 
47.81 

30.42 
30.24 
74.35 
7.75 

39.31 

30.70 
29.91 
80.84 
60.32 
43.57 

30.80 
37.37 
46.14 
20.34 
15.70 

39.86 
43.16 
32.97 
39.88 
34.79 

40.73 
36.75 
62.39 
24.75 
31.56 

40.60 
54.76 
77.28 
17.35 
3'1.88 

50.69 
20.14 
26.87 
36.06 
45.75 

44.28 
63.92 
44.43 
49.99 

****** 
79.11 
38.16 
42.33 
44.84 
47.70 

42.85 
42.67 
34.65 
33.27 
36.11 

50.12 
50.12 
49.75 
45.40 
32.58 

34.98 
6.0.88 
43.88 
65.44 
20.02 

46.73 
40.81 
38.32 
38.66 
33.35 

45.40 
80.90 
43.00 
64.26 
24.91 

44.14 
45.93 
79.87 
24.95 
73.37 

24.95 
47.57 
34.14 
41.20 
41.20 

27.64 
61.26 
20.65 
38.07 
45.66 

18.32 
70.82 
46.53 
57.01 
26.13 

68.94 
68.94 
38.41 
26.83 
44.47 

45.83 
28.35 
89.75 
43.37 
69.75 

68.73 
38.98 
68.94 
41.20 
46.38 

45.28 
43.95 
35.21 
40.18 
25.79 

52.71 
62.70 
78.74 
35.33 
58.83 

63.08 
59.78 

8.17 
8.17 

44.10 

51.92 
43.88 
46.79 
43.39 
37.65 

45.11 
89.16 
46.94 
56.34 

****** 
30.67 
44.24 
33.88 
79.87 
79.74 

RELATIVE INTENSITY 

80 100 50 35 
25 100 25 20 

100 100 100 90 
80 100 90 50 

100 45 40 40 

10 100 60 40 
55 100 70 50 
80 100 80 80 
80 100 20 20 
90 100 90 90 

70 100 25 15 
100 70 70 50 

80 100 80 80 
80 100 90 50 

100 80 70 60 

90 100 90 80 
75 100 85 55 
80 100 100 70 

100 100 100 100 
90 100 50 40 

70 100 70 70 
60 100 80 60 
90 100 90 50 

100 100 100 100 
53 100 100 47 

75 100 75 75 
100 80 60 60 
75 100 90 60 
80 100 70 70 
70 100 80 70 

90 100 90 80 
45 100 80 35 
50 100 50 40 

100 64 20 16 
70 100 70 70 

100 100 60 60 
40 100 70 40 

100 85 75 75 
47 100 53 40 
65 100 95 60 

100 90 35 30 
40 100 40 20 

100 53 47 47 
100 40 20 20 

90 100 70 70 

35 30 
20 20 
90 80 
40 35 
40 35 

30 30 
35 35 
60 60 
18 15 
85 75 

12 12 
35 20 
80 80 
40 30 
60 50 

50 50 
55 45 
60 50 

100 100 
30 30 

70 70 
50 50 
40 40 

100 80 
27 19 

75 75 
40 40 
50 50 
70 60 
70 70 

40 40 
30 25 
25 25 
13 11 
60 50 

30 30 
40 40 
25 25 
20 20 
55 55 

30 20 
17 17 
47 47 
16 12 
10 60 

RELATIVE INTENSITY 

100 100 90 90 
100 100 50 40 

65 100 55 55 
80 100 70 70 

100 100 100 60 

60 100 90 55 
100 100 55 45 

90 100 56 36 
53 100 31 30 
28 100 30 22 

50 100 60 50 
95 100 100 35 
40 100 35 35 

100 85 60 60 
60 100 90 60 

85 100 
80 100 
70 100 

100 100 
70 100 

100 
13 
90 

100 
50 

95 
100 

80 
80 
67 

80 
65 
50 
64 

100 

60 
50 

100 
100 

40 

80 
80 
85 

100 
80 

100 
100 
100 

80 
100 

100 
100 
100 
1QO 
100 

100 
100 
100 
100 

90 

100 
100 
100 

35 
100 

100 
100 
100 

90 
100 

75 
80 
90 
60 
90 

70 
51 

100 
40 
70 

95 
100 
100 
100 
40 

80 
75 
60 
64 
90 

70 
40 

100 
35 
50 

80 
40 
80 
75 

100 

65 
35 
70 
30 
10 

70 
48 
65 
30 
50 

70 
50 
80 
80 
27 

10 
65 
20 
48 
80 

50 
40 
80 
30 
30 

80 
40 
80 
60 
60 

70 70 
28 20 
40 13 
30 20 
60 40 

55 45 
40 35 
18 16 
28 23 
16 14 

50 50 
35 35 
30 30 
55 50 
40 30 

45 
30 
50 
20 
70 

30 
30 
50 
20 
60 

40 40,, 
47 31 
40 4o, ... ,;, 
30 30 
50 45 

45 35 
40 40 
80 70 
80 70 
20 15 

60 60 
45 40 
15 15 
40 32 
80 70 

50 45 
40 40 
80 40 
30 30 

*** *** 
60 50 
30 30 
75 70 
50 50 
60 60 

MINERAL NAME 

GOSLARITE 
EPSOMITE 
MUROOCHITE 
CYANOTRICHITE 
NITROCALCITE 

AZURITE 
AZURITE 
DESCLOIZITE 
SPINEL ( MNl 
OUMORTIERITE 

SCHOEPITE 
ZARATITE 
MOTTRAMITE 
NOVACEK HE 
NATROJAROSITE 

OUFRENITE 
MALACHITE SVN 
ROSASITE 
CHABAZITE 
TVUVAMUNITE 

CLI NO HUM IT E 
MONTMORILLONITE 
SERP I ER ITE 
ATACAMITE 
MUSCOVITE (NAT. 3T) 

LEP IOOLITE (1M) 
BUTLERITE 
CHlORITE-MONT. 
AUTUNITE 
SHATTUCKITE 

TORBERNITE SVN 
PSEUDOBROOKITE SVN 
CHLORITE Al-MONT. 
MELANTERITE 
CARPHOS I DER IT E 

BASSETITE 
BASTNAESITE 
ANTLERITE 
BORAX 
HUEBNER IT E SVN 

PICKER INGITE 
KIESERITE SVN 
ORPIMENT 
GIBBSITE SYN 
OLIVENITE 

MINERAL NAME 

li BETH EN ITE 
LIBETHENITE SYN 
PICROCHROMITE SVN 
SCHROECKlNGERITE SVN 
PENNINITE 

WOLFRAMITE SVN 
HALOTRICHITE 
BRUCITE SVN 
SCHEEUTE 
POWELLITE 

WOLFRAMITE 
BRANNERITE SVN 
FERBERITE SVN 
CHALCANTHITE 
PENNINITE 

THORITE SVN 
CANCRINITE SVN 
ST ILBITE 
THORITE 
NEPHELINE HYDRATE II SVN 

COFFINITE 
THENARDITE 
TALC 
BREWSTERITE 
CARNALLITE 

COFFINITE SVN 
AMBLYGONITE 
THURINGITE 
CHLORITE lTHURINGITE) 
CANCRlNITE 

CALEDONITE 
THAUMASITE 
PVROPHVLL IT E 
TALC 
SODDVITE 

VERMICULITE 
PYROPHVLLI TE 
NONTRONITE 
RUTHERFOROINE SYN 
SAPONITE FE RICH 

ROSCOELITE 
BLOEOITE 
CELADONITE 
CHLORITE-MONT. 
GLAUCONITE 

FILE NO. 

9-0395 
8-0467 
7-0028 

11-0131 
1-0229 

11-0136 
11-0682 
12-0537 
4-0732 
7-0071 

13-0407 
16-0164 
12-0538 
8-0286 

11-0302 

8-0155 
10-0399 
17-0216 
15-0618 
6-0017 

14-0692 
13-0135 
14-0188 
2-0146 
7-0042 

10-0485 
16-0819 
12-0231 
8-0314 

13-0507 

8-0360 
9-0182 
7-0051 
1-0255 
2-0597 

7-0288 
11-0340 
7-0407 
1-1097 

13-0434 

12-0299 
1-0638 
1-02]3 

12-0460 
4-0657 

FILE NO. 

8-0107 
1-0274 

10-0351 
8-0397 

10-0183 

12-0727 
11-0506 
7-0239 
7-0210 
7-0212 

11-0591 
12-0477 
12-0729 
11-0646 
10-0412 

11-0419 
15-0734 
10-0433 
11-0172 
10-0459 

8-0304 
5-0631 

.13-0558 
15-0582 
8-0075 

11-0420 
8-0102 
3-0067 
3-0067 
3-0503 

8-0153 
13-0156 
12-0203 
3-0881 
8-0195 

16-0613 
2-0613 
2-0008 
9-0163 

12-0160 

10-0496 
4-0549 

17-0521 
12-0231 
9-0439 



24.70 
24.72 
24.77 
24.80 
24.80 

24.86 
24.86 
24.86 
24.88 
24.91 

24.95 
24.95 
24.98 
24.98 
24.98 

25.03 
25.03 
25.09 
25.09 
25.09 

25.10 
25.14 
25.17 
25.18 
25.18 

25.21 
25.21 
25.23 
25.23 
25.26 

25.37 
25.37 
25.43 
25.46 
25.50 

25.50 
25.55 
25.74 
25.74 
25.79 

25.79 
25.79 
25.79 
25.84 
25.89 

25.98 
26.00 
26.03 
26.04 
26.07 

26.07 
26.22 
26.23 
26.27 
26.28 

26.32 
26.35 
26.35 
26.50 
26.58 

26.58 
26.58 
26.60 
26.60 
26.70 

26.77 
26.80 
26.80 
26.83 
26.99 

27.20 
27.29 
27.34 
27.36 
27.39 

27.44 
27.44 
27.44 
27.50 
27.52 

21.52 
27.54 
27.54 
27.57 
27.60 

27.63 
27.68 
27.68 
27.68 
27.72 

TWO-THETA I IRON) 

20.14 
43.52 

8.35 
6.69 

32.65 

7.26 
7.40 

10.69 
25.17 
11.03 

8.35 
33.88 
35.01 
44.47 u.u 

l$o17 
11.16 
33.51 
38.20 
38.61 

7.34 
9.34 

24.88 
7.99 

20.04 

38.07 
44.91 
34.01 
34.11 
36.79 

7.93 
15.04 
45.40 
24.95 
33.11 

45.18 
.39.59 
45.18 
81.76 
23.19 

25.37 
33.11 
81.56 
27.44 
23.15 

27.34 
9.19 

34.65 
23.19 
23.41 

40.58 
14.73 
27.50 
37.65 
33.68 

24.50 
34.57 
36.80 
13.05 
13.77 

20.80 
20.83 
34.74 
42.22 
13.19 

26.58 
37.67 
46.79 
31.74 
45.02 

15.57 
35.11 
25.98 
13.58 
34.84 

12.20 
15.98 
25.84 
26.23 
28.89 

44.61 
35.24 
38.34 
49.31 
13.03 

26.03 
35.12 
35.24 
45.89 
36.01 

40.94 
44.61 
32.20 
79.18 
62.66 

36.79 
22.29 
44.47 
38.16 
33.51 

25.46 
18.15 
11.47 
11.14 
33.82 

33.72 
33.92 
44.28 
48.46 
19.93 

37.39 
44.47 
38.16 
31.74 
35.68 

7.5.63 
11.47 
22.55 
45.26 
47.19 

45.40 
25.79 
35.24 

8.35 
38.34 

35.20 
18.90 
81.49 
33.51 
26.04 

15.04 
63.65 
49.09 
34.42 
32.00 

53.03 
80.37 
65.44 
44.10 
50.96 

43.57 
37.42 
30.35 
75.57 
44.37 

25.89 
42.18 
23.04 
34.04 
43.57 

34.91 
44.47 
11.23 
49.82 
13.57 

43.70 
81.09 
75.57 
79.11 
44.06 

22.80 
46.98 
32.10 
68.91 
44.47 

81.09 
31.04 
33.21 
25.89 
43.75 

48.82 
16.89 
35.12 
38.75 
48.24 

31.04 
53.03 
44.59 
15.72 
27.16 

TWO-THETA (IRON) 

29.46 
44.47 
27.63 
25.79 
32.28 

34.98 
36.92 
29.54 
33.78 
64:.43 

35.32 
53.29 
27.88 
34.55 
42.35 

26.77 
42.33 
29.30 
46.79 
34.42 

20.80 
34.46 
42.22 
42.85 
72.35 

35.24 
34.75 
29.46 
38.03 
35.19 

23.86 
32.10 
34.42 
29.54 
13.96 

71.31 
45.02 
23.94 
44.61 
32.81 

34.65 
35.36 
30.70 
39.87 
42.85 

38.10 
35.29 
20.50 
48.24 
27.39 

65.44 
42.40 
38.26 
55.74 
46.42 

29.04 
65.12 
33.62 
37.01 
72.33 

21.08 
18.60 
32.33 
68.60 
31.92 

21.08 
39.31 
68.56 
43.37 
83.12 

34.79 
53.24 
38.10 
23.15 
29.89 

37.26 
51.19 
15.72 
38.26 
32.58 

73.37 
29.78 
30.61 
24.07 
37.29 

20.50 
29.70 
38.20 
36.00 
37.75 

28.61 
7.29 

****** 95.37 
73.29 

44.65 
80.44 
80.44 
48.31 
30.70 

28.23 
46.14 
43.92 
80.44 
78.56 

38.75 
22.48 
80.44 
75.57 
14.64 

45.75 
38.07 
48.31 
81.67 
37.01 

48.46 
81.36 
65.44 
55.92 
11.71 

36.53 
47.81 
47.19 
28.23 
46.98 

11.58 
35.70 
11.57 
40.33 
4ii.79 

47.81 
57.63 
45.90 
20.34 
29.60 

34.68 
29.94 
40.60 
46.79 
29.91 

43.18 
39.50 
45.73 
34.98 
50.24 

49.99 
27.68 
44.49 
21.48 
27.87 

3'9.42 
40.73 
33.51 
52.76 
37.65 

39.42 
48.91 
22.48 
46.53 
55.80 

35.93 
17.16 
34.68 
18.25 
30.28 

32.97 
44.24 
20.34 
45.73 
19.13 

82.36 
30.86 
34.79 
56.03 
36.06 

40.60 
31.04 
63.92 
62.39 
47.57 

31.94 
69.40 

****** 30.35 
87.88 

70.42 
80.90 
21.60 
49.68 
36.79 

28.74 
63.08 
45.59 
31.04 
47.19 

43.92 
29.94 
22.80 
43.39 
23.99 

71.83 
69.94 
49.68 
15.67 
22.55 

49.58 
38.74 
73.37 
71.85 
81.09 

71.90 
49.35 
75.06 
28.74 
13.41 

44.65 
38.47 
47.64 
46.38 
57.01 

49.35 
76.42 
25.09 
30.31 
18.32 

45.89 
33.45 
37.26 
57.01 
28.35 

59.84 
29.61 
45.98 
29.42 
89.57 

56.34 
29.22 
54.18 
29.75 
39.86 

42.85 
42.67 
38.15 
76.59 
18.85 

42.85 
76.77 
33.51 
31.00 
99.83 

38.61 
29.79 
45.89 
31.92 
38.82 

35.21 
74.42 
30.31 
45.98 
25.94 

90.75 
37.67 
25.79 
73.37 
70.18 

37.26 
34.46 
29.54 
46.28 
41.35 

RElATIVE INTENSITY 

90 
100 

60 
80 
20 

100 
100 
100 
100 
100 

100 100 
80 100 

100 80 
100 100 

90 100 

100 60 
90 100 

100 80 
80 100 
90 100 

90 
100 

50 
90 
30 

90 
100 

40 
50 
15 

100 100 
60 60 
80 60 
90 80 

100 90 

30 
80 
60 
80 
90 

25 
70 
oO 
80 
60 

18 100 10 10 
100 100 100 100 
100 100 100 80 
100 30 30 30 

80 100 60 40 

100 100 100 100 
90 100 80 80 

100 100 90 80 
80 100 50 50 

100 100 100 90 

100 60 60 50 
100 90 80 80 
100 80 70 70 

45 100 45 40 
86 100 72 57 

100 100 
100 95 

80 100 
30 100 
90 100 

90 100 
64 100 

100 90 
100 80 

40 100 

70 100 
20 100 
85 100 

100 80 
35 100 

80 
70 
90 
60 
90 

80 
64 
90 
50 
20 

95 
10 
95 
75 
90 

80 
65 
80 
25 
70 

80 
48 
80 
20 
20 

65 
4 

85 
55 
30 

70 
60 

*** 50 
15 

60 
60 

*** 40 
12 

100 100 
50 50 
60 40 
70 70 
60 50 

20 
60 
60 
80 
60 

20 
50 
60 
60 
40 

8 5 
80 80 
80 60 
30 20 
40 40 

100 100 
60 60 
10 70 
50 20 
80 60 

50 50 
80 70 
70 70 
20 14 
46 40 

60 
35 
80 
20 
70 

70 
48 
70 
20 
16 

35 
4 

85 
55 
30 

60 
35 
80 
20 
60 

70 
48 
60 
20 
12 

35 
4 

75 
35 
20 

RELATIVE INTENSITY 

65 100 50 
40 100 55 

100 55 45 
20 100 40 
55 100 100 

100 70 50 
51 100 .57 

100 90 90 
87 100 86 
35 100 17 

35 100 35 
40 100 25 
75 100 70 
80 100 60 

100 100 90 

100 80 50 
100 25 25 
60 100 50 

100 80 70 
80 100 70 

50 100 
70 100 

100 80 
80 100 

100 80 

80 
70 
70 
75 
60 

80 100 100 
15 100 90 

100 65 50 
90 100 80 
40 100 70 

100 90 70 
50 100 60 
80 100 75 
90 100 90 
90 100 90 

100 100 
40 100 
90 100 

100 65 
80 100 

45 100 
80 100 
35 100 

100 20 
30 100 

80 
27 
70 
60 
80 

55 
90 
25 
13 
30 

18 
35 
40 
20 
45 

50 
28 
60 
76 
12 

30 
25 
60 
60 
90 

35 
20 
50 
50 
60 

35 
70 
70 
70 
50 

80 
15 
18 
70 
30 

70 
50 
55 
60 
70 

80 
13 
70 
50 
80 

40 
80 
25 
ll 
16 

16 
30 
35 
16 
40 

40 
27 
60 
71 
12 

30 
13 
60 
40 
60 

35 
20 
50 
40 
60 

35 
60 
60 
60 
30 

80 
13 
16 
60 
15 

50 
40 
55 
60 
60 

80 
11 
70 
13 
65 

35 
80 
18 

7 
16 

14 
30 
25 
12 
35 

30 
21 
60 
57 
11 

30 
13 
50 
40 
50 

30 
20 
50 
30 
50 

30 
60 
60 
50 
30 

80 
13 
14 
60 
15 

50 
40 
35 
60 
60 

80 
11 
60 
11 
65 

25 
80 
16 

5 
14 

MINERAl NAME 

ANDALUSITE 
BEIDELLITE 
NONTRONITE 
SAPONITE 
COROIERITE MU SYN 

MONTMORILLONITE 
MONTMORillONITE 
MUSCOVITE IAMMGNIUM) SYN 
CHLORITOID 
MUSCOVITE ISYN 1M) 

ALUNOGEN 
SOODYITE 
MONTMORILLONITE IANHY) 
MUSCOVITE ( BA) 
IlliTE (TRIOT. J 

MONTMORillONITE 
SERICITE 
IlliTE 
CHLORITOID 
NEPHEliNE III SYN 

BEIDElliTE 
MONTMORILLONITE 
CHLORITOID 
NONTRONITE 
SCOROOITE 

CHLORITOID 
PARAGONITE 
SHATTUCKITE 
ZIRCON 
PYROPHYLLITE 

MONTMORILLONITE SYN 
HALLOYSITE 
MARGARITE 
AlUNOGEN 
NEPHEliNE HYDRATE SYN 

PARAGONITE 
NATROLITE 
PARAGONITE 
CHRYSOCOLlA 
GIBBSITE SYN 

HAllOYSITE 
QUARTZ (SETA) 
KAOLINITE 
AMMONIA ALUM 
PICKER INGITE 

MINERAL NAME 

TRIDYMITE 
SEPIOLITE 
POTASH ALUM 
G 188SITE SYN 
HALOTRICHITE 

ST ERNBERGIT E 
GYPSUM 
TRIDYMITE 
ANGLES ITE 
QUARTZ (ALPHA) 

RUTHERFORDINE SYN 
MICROCLINE 
NAPHEUNE (K) 
METATYUYAMUNITE 
ZUNYITE 

GOSLAR ITE 
EPSOM! TE 
MICROCLINE 
GOETHITE 
SKLODOWSKITE 

GOSLARITE 
NEPHELINE 
GOETHITE 
ZINKOSITE SYN 
CHRISTOBALITE BETA HIGH 

PHlll IPSITE 
ANORTHOCLASE 
TR I DVM ITE 
CUPROSKLODOWSKITE 
ANORTHOCLASE SYN 

STILBITE 
CHAlCOPHANITE 
AMMONIA ALUM 
TRIOYMITE 
FERRI MOL YBDITE 

RAMSDEll ITE 
lABRADORITE 
NEPHEliNE HYDRATE II SYN 
RAMSDELLITE 
CORDIERITE tFE) 

POT ASH ALUM 
ANORTHITE SYN 
AlBITE I LOW) 
CHRISTOBALITE LOW SYN 
LANGBEINITE 

FILE NO. 

13-0122 
3-0178 

13-0508 
ll-0056 
14-0249 

3-0009 
13-0135 
13-0573 
14-0062 

7-0025 

16-0360 
12-0180 
7-0304 

10-0490 
9-0343 

13-0259 
2-0056 
9-0334 
6-0158 

12-0247 

3-0013 
2-0037 

14-0062 

~=8~U 
7-0398 

12-0165 
13-0507 
6-0266 
3-0574 

3-0016 
13-0375 
12-0188 
16-0360 
10-0460 

12-0187 
3-0705 
9-0428 
3-0219 

12-0460 

13-0375 
11-0252 
12-0447 

7-0022'. 
12-0299 

FILE NO. 

16-0152 
13-0595 

7-0017 
12-0460 
11-0506 

11-0061 
6-0046 

14-0260 
5-0577 
5-0490 

9-0163 
12-0703 
12-0198 
8-0287 

14-0698 

9-0395 
8-0467 

10-0479 
8-0097 
8-0447 

9-0395 
9-{}458 
3-0249 
8-0491 
4-0359 

12-0455 
9-0478 

16-0152 
8-0290 

10-0361 

10-0433 
15-0807 
7-0022 

14-0260 
15-0371 

7-0222 
3-0499 

10-0459 
11-0055 
9-0473 

7-0017 
10-0379 
1-0739 

11-0695 
17-0740 



27.74 
27.74 
27.74 
27.74 
27.82 

27.82 
27.82 
27.82 
27.87 
27.88 

27.88 
27.88 
28.00 
28.07 
28.10 

28.10 
28.15 
28.23 
28.32 
28.32 

28.43 
28.61 
28.66 
28.74 
28.76 

28.81 
28.82 
28.89 
28.89 
28. 8'9 

28.89 
28.91 
28.99 
29.12 
29.19 

29.30 
29.30 
29.35 
29.46 
29.54 

29.54 
29.59 
29.60 
29.63 
29.68 

29.70 
29.70 
29.70 
29.70 
29.75 

29.78 
29.91 
29.91 
29.92 
29.94 

29.94 
29.97 
30.00 
30.02 
30.02 

30.10 
30.11 
30.19 
30.19 
30.19 

30.20 
30.24 
30.35 
30.35 
30.42 

30.42 
30.47 
30.49 
30.49 
30.49 

30.49 
30.52 
30.59 
30.61 
30.61 

30.67 
30.67 
30.70 
30.70 
30.70 

30.70 
30.70 
30.13 
30.85 
30.86 

9.34 
35.12 
35.24 
35.24 
35.24' 

35.24 
35.47 
42.16 
36.03 
3'5.24 

35.47 
36.80 
23.15 
23.61 
44.18 

49.43 
29.91 
12.49 
19.99 
33.42 

14.11 
32.25 
17.12 
45.18 
38.74 

14.19 
40.93 
10.89 
13.96 
46.42 

59.87 
46.42 
37.33 
36.03 
15.55 

34.74 
38.07 
32.48 
27.34 
26.23 

35.47 
38.98 
11.49 
33.85 
22.77 

30.11 
32.71 
34.79 
35.29 
33.17 

35.01 
38.44 
49.75 
35.52 
34.59 

35.24 
34.74 
37.08 
34.24 
35.24 

30.61 
29.70 
30.52 
40.33 
43.22 

35.24 
23.61 
32.81 
67.74 
38.51 

39.64 
43.61 
12.78 
16.41 
38.86 

43.88 
30.19 
34.66 

1.82 
30.10 

15.13 
36.14 
15.18 
35.24 
31.80 

38.20 
39.88 
32.86 
44.06 
42.45 

TWO-.THETA (IRON) 

8.55 
35.47 
35.47 
35.47 
29.94 

30.20 
35.24 
39.40 
35.91 
30..02 

29.54 
26.35 
42.00 
30.24 
38.19 

54.08 
49.75 
38.03 
40.63 
41.40 

37.75 
61.95 
44.97 
42.33 
36.42 

32.02 
45.31 
21.20 
27.52 
45.36 

41.30 
45.35 
34.20 
19.76 
34.98 

26.60 
31.94 
36.80 
25.98 
27.50 

27.88 
41.30 
24.39 
34.98 
34.88 

37.29 
29.86 
29.94 
34.57 
35.59 

35.59 
29.86 
13.76 
25.76 
35.59 

83.82 
33.62 
23.15 
34.11 
26.54 

55.59 
59.18 
32.86 
31.94 
44.72 

38.86 
62.29 
20.65 
17.44 
33.82 

35.32 
46.36 
20.37 
32.58 
40.97 

49.34 
67.31 
26.60 
44.61 
40.89 

32.33 
34.04 
37.33 
38.10 
38.26 

83.82 
46.53 
45.54 
34.28 
43.18 

TWO-THETA (IRON) 

37.25 
37.29 
33.92 
17.44 
37.31 

34.14 
23.56 
28.15 
35.11 
35.02 

27.82 
35.10 
59.53 
16.75 
27.88 

32.00 
37.25 
53.55 
62.81 
17.28 

27.82 
28.07 
40.28 
22.25 
35.29 

22.09 
17.41 
32.30 
43.52 
18.05 

22.14 
53.55 
23.79 
78.56 
32.00 

34.75 
45.18 
45.55 
27.68 
38.34 

68.50 
66.66 
38.88 
24.67 
43.78 

42.93 
42.37 
37.67 
30.49 
31.55 

37.93 
30.85 
59.18 
27.74 
26.98 

35.59 
27.21 
94.50 
83.70 
35.59 

44.28 
42.93 
43.26 
67.13 
39.31 

35.59 
34.11 
41.82 
41.09 
48.44 

18.60 
39.59 
34 •. 88 
39.14 
32.68 

18.53 
43.26 
41.12 
24.47 
44.28 

46.53 
48.42 
78.25 
38.20 
43.75 

66.28 
66.36 
47.44 
36.49 
35.33 

44.47 
30.78 
34.91 
36.17 
30.95 

31.04 
38.61 
57.34 
53.24 
30.95 

33.82 
44.49 
39.70 
20.34 
32.33 

72.77 
32.02 
21.89 
48.49 
16.53 

58.85 
24.26 
42.18 
20.80 
34.36 

43.88 
21.85 
37.14 
19.13 
21.90 

49.09 
50.56 
38.96 
57.56 
46.73 

33.51 
46.18 
42.16 
34.68 
45.73 

33.82 
43.00 
20.14 
26.41 
20.27 

42.68 
61.30 
26.47 
27.82 
38.16 

44.24 
46.14 
32.02 
28.90 
32.57 

30.95 
17.19 
81.42 
29.61 
30.95 

55.78 
42.68 
43.92 
35.12 
53.55 

31.04 
20.34 
29.38 
44.84 
54.80 

45.22 
54.18 
20.50 
41.69 
34.32 

44.97 
43.92 
43.16 
22.52 
55.78 

35.09 
52.45 
49.02 
63.92 
63.92 

82.78 
52.97 
62.90 
42.33 
38.48 

48.91 
35.93 
30.86 
35.12 
38.47 

38.47 
17.47 
74~46 
45.36 
36.17 

37.67 
54.18 
46.53 
41.20 
56.70 

44.50 
54.31 
40.45 
51.55 
28.84 

23.46 
35.62 
35.21 
35.32 
41.42 

16.71 
·67.17 
33.27 
25.94 
50.54 

76.31 
40.97 
48.49 
28.00 
44.79 

38.15 
52.76 
60.88 
45.89 
45.98 

37.67 
51.95 
43.88 
32.53 
41.20 

52.45 
26.41 
32.42 
30.67 
53.79 

65.28 
68.94 
54.31 
30.87 
37.98 

38.47 
53.26 

104.51 
37.16 
36.17 

60.11 
52.45 
57.34 
37.55 
65.52 

38.47 
41.20 
36.66 
45.40 
37.20 

40.81 
66.32 
22.65 
34.65 
23.27 

38.32 
57.34 
43.95 
94.42 
60.11 

35.68 
55.45 
59.14 
29.54 
68.23 

15.61 
57.93 
67.96 
33.88 
26.73 

RELATIVE INTENSITY 

50 100 
80 100 
80 100 
60 100 
80 100 

80 100 
80 100 
50 100 
40 100 
80 100 

90 100 
70 100 
47 100 
60 100 
85 100 

100 56 
60 100 

100 70 
35 100 

100 95 

90 100 
60 100 

100 67 
85 100 
60 100 

90 100 
60 100 
90 100 

100 90 
70 100 

60 100 
69 100 
60 100 
50 100 
35 100 

50 100 
80 100 
60 100 
50 100 
90 100 

80 100 
50 100 
75 100 
80 100 
64 100 

60 
90 
90 
75 
80 

80 
80 
65 
90 
80 

80 
75 
53 
85 
85 

52 
85 
70 
60 
80 

80 
60 
67 
50 
80 

60 
80 
80 
90 
70 

95 
73 
40 
50 
50 

60 
80 
10 
65 
90 

90 
50 
65 
80 
20 

40 
70 
80 
55 
80 

80 
70 
40 
25 
80 

80 
60 
47 
60 
65 

49 
50 
50 
15 
60 

80 
60 
58 
40 
60 

50 
60 
50 
70 
60 

50 
60 
35 
50 
35 

50 
80 
55 
18 
60 

80 
40 
65 
60 
16 

40 
70 
80 
45 
70 

70 
70 
35 
25 
70 

70 
60 
47 
55 
60 

43 
40 
40 
15 
55 

70 
50 
50 
40 
60 

50 
50 
40 
60 
50 

45 
59 
35 
50 
35 

50 
60 
30 
16 
60 

70 
30 
45 
50 
13 

RELATIVE INTENSITY 

100 56 55 
90 100 100 
70 100 70 
25 100 20 

100 70 60 

80 100 90 
35 100 40 

100 85 60 
30 100 30 
70 100 90 

80 100 
35 100 

100 90 
20 100 
80 100 

80 
40 
70 
25 
80 

100 90 30 
56 100 55 

100 53 28 
100 90 80 
100 50 30 

80 100 80 
85 100 60 
35 100 35 
70 100 70 
60 100 65 

85 100 75 
100 75 40 
100 100 80 

70 100 80 
100 80 70 

100 100 80 
53 100 28 
80 100 80 
80 100 90 
90 100 30 

50 100 10 
80 100 75 

100 100 100 
25 100 35 
40 100 40 

50 100 20 
35 100 33 
80 100 100 
80 100 85 
80 100 60 

55 
90 
50 
20 
40 

80 
35 
50 
15 
45 

80 
25 
40 
18 
80 

16 
55 
~4 
50 
30 

80 
60 
35 
70 
45 

55 
40 
80 
40 
10 

70 
24 
35 
50 
16 

10 
70 
80 
25 
30 

14 
30 
80 
80 
40 

41 
90 
40 
15 
40 

80 
30 
40 
11 
40 

70 
20 
30 
14 
70 

12 
41 
23 
40 
30 

70 
55 
30 
10 
45 

55 
40 
75 
40 
10 

60 
23 
30 
40 
12 

4 
60 
70 
18 
30 

14 
21 
80 
75 
40 

30 
70 
70 
35 
70 

70 
60 
35 
20 
70 

70 
50 
47 
50 
45 

30 
30 
40 
15 
35 

50 
50 
42 
40 
60 

40 
50 
35 
60 
40 

45 
53 
30 
35 
25 

50 
60 
30 
14 
60 

70 
30 
40 
50 
11 

41 
70 
30 
15 
40 

80 
30 
30 
11 
35 

70 
20 
30 
12 
70 

12 
41 
21 
40 
30 

70 
50 
30 
70 
35 

45 
20 
75 
30 
60 

50 
21 
30 
40 
12 

4 
50 
70 
16 
21 

12 
23 
80 
70 
30 

MINERAl NAME 

ST ILPNOMELANE 
ANDESINE 
LABRADORITE 
ANORTHITE 
PLAGIOCLASE SVN 

BYTOWNITE 
OLIGOCLASE 
ZOISITE SYN 
BARYTOCALC ITE 
PlAGIOClASE 

ORTHOCLASE 
NEPHELINE ( K) 
ORPIMENT 
CHALCAN.THITE 
TOURMALINE 

DIASPORE 
IODYRITE 
HEULANDITE 
ANDALUSITE X SYN 
EUCRYPTITE 

URANOPHANE 
SPODUMENE (BETA) SYN 
BROCHANT ITE 
BROCHANTITE 
PECTOLITE 

BET A URANOPHAN E 
FORSTERITE tDLIVINEJ 
CYANOTRICHITE 
FERRI MOL YBDITE 
FORS.TERITE (OLIVINE) 

CRYOLITE 
FORSTERITE SYN 
NEPHELINE SYN 
COLEMANITE 
EUCLASE 

MICROCliNE 
WOLLASTONITE 
SCAPOLITE 
TRIDVMITE 
TRIDYMHE 

ORTHOCLASE 
PUMPELLYITE 
THAUMASITE 
SANIOINE (HIGH) SYN 
MELANl'ER ITE 

MINERAL NAME 

NITER SYN 
SCAPOL!TE 
ORTHOCLASE (FE, 
ALBITE 
CHALCOS IDER IT E 

HYAlOPHANE 
FERBERITE SYN 
IOOVRITE 
ALBITE (HIGHl 
SANIDINE 

PLAGIOCLASE SYN 
SANIDINE (HIGH) SVN 
COLORAOOITE 
SULPHUR 
PLAGIOCLASE 

PETAL HE 
NITER SYN 
WITHERITE SYN 
BOULANGERITE 
HAUYNITE 

BYTOWNITE 
CHALCANTHITE 
JAMESONITE 
Cll NOHUM ITE 
TOPAZ 

MAlACHITE SYN 
NOSEAN SYN 
METATORBERNITE 
AURICHALCITE 
TURQUOIS 

ROSASITE 
WITHERITE SYN 
CANCRI NI TE SYN 
SAPONITE 
PETALITE 

SCHOEP ITE 
PHENAKITE 
SERPENTINE 
ALBITE (LOW) 
EUXENITE 

COLUMBITE tTANTALITE) 
RHODOCHROSITE SYN 
POLLUCITE 
CELADONITE 
MONTICELLITE SYN 

FILE NO. 

17-0505 
10-0359 
9-0465 

12-0301 
10-0360 

9-0467 
9-0457 

13-0562 
15-0285 
9-0456 

9-0462 
12-0198 

1-0213 
11-0646 
14-0076 

5-0355 
9-0374 

13-0196 
13-0231 
14-0667 

8-0442 
13-0251 

3-0282 
13-0398 
12-0238 

8-0301 
7-0075 

11-0131 
15-0371 

7-0074 

12-0257 
4-0768 
9-·0338 
6-0331 

14-0065 

10-0479 
10-0487 
14-0170 
16-0152 
14-0260 

9-0462 
10-0447 
13-0156 
10-0353 

1-0255 

FILE NO. 

5-0377 
2-0412 
8-0048 
9-0466 
8-0127 

11-0417 
12-0729 
9-0374 

10-0393 
13-0456 

10-0360 
10-0357 
8-0026 

13-0141 
9-0456 

12-0451 
5-0377 
5-0378 
9-0470 
2-0331 

9-0467 
11-0646 
13-0461 
14:-0692 
12-0765 

10-0399 
15-0470 
16-0404 
17-0743 
6-0214 

17-0216 
5-0378 

15-0734 
13-0086 
12-0451 

13-0241 
9-0431 
9-0444 
1-0739 
9-0442 

16-0337 
7-0268 

15-0317 
17-0521 
11-0129 



30.89 
30.95 
30.95 
31.04 
31.10 

31.10 
31.13 
31.18 
31.18 
31.22 

31.22 
31.28 
31.28 
31.28 
31•28 

31.28 
31.28 
31.36 
31.36 
31.36 

31.40 
31.40 
31.41 
31.41 
31.49 

31.54 
31.54 
31.56 
31.57 
31.57 

31.57 
31.57 
31.63 
31.64 
31.66 

31.66 
31.66 
31.66 
31.74 
31.74 

31.74 
31.75 
31.77 
31.79 
31.80 

31.82 
31.82 

~l=~~ 
31.86 

31.86 
31.86 
31.88 
31.92 
31.94 

31.94 
31.94 
31.98 
32.00 
32.00 

32.02 
32.03 
32.03 
32.10 
32.10 

32.10 
32.14 
32.15 
32.20 
32.20 

32.20 

~~=~~ 
32.28 
32.30 

32.30 
32.30 
32.30 
32.30 
32.38 

32.38 
32.39 
32.42 
32.42 
32.48 

32.48 
32.48 
32 .. 52 
32.52 
32.58 

42.62 
15.25 
55.51 
45.54 
13.13 

40.60 
35.36 
14.06 
22.98 
15.49 

45.40 
10.79 
15.66 
22.44 
32.10 

35.91 
55.16 
10.79 
10.89 
35.68 

15.51 
15.57 
15.52 
15.56 
78.19 

5.28 
39.27 
41.04 
15.55 
15.64 

36.20 
40.05 
15.70 
41.20 
15.64 

15.70 
23.69 
23.89 
7.99 

26.83 

32.97 
15.72 
45.79 
15.75 
32.61 

TWO-THETA (IRON) 

44.00 
45.22 
17.69 
15.36 
54.60 

44.43 
24.26 
36.49 
44.24 
23.28 

15.30 
22.49 
44.79 
35.78 
45.75 

15.42 
57.56 
22.60 
22.04 
33.48 

81.23 
49.22 
81.16 
49.31 
15.52 

12.62 
22.87 
37.01 
45.22 
48.06 

40.31 
45.59 
45.75 
69.40 
45.02 

48.10 
42.45 
42.87 
25.18 
42.85 

20.02 
7.93 

40.18 
7.88 

56.30 

26.73 
47.19 
48.24 
53.60 
26.45 

25.41 
25.74 
24.14 
42.33 

7.77 

53.03 
32.20 
65.04 
37.01 
55.45 

36.88 
34.75 
32.01 
33.58 
55.74 

48.88 
27.17 
73.44 
27.21 
24.37 

38.57 
56.03 
31.46 
24.20 
78.43 

31.86 
44.37 
78.38 
49.08 
53.55 

78.32 
63.76 
64.11 
79.11 
43.37 

37.14 
43.69 
44.65 
23.66 
46.42 

TWO-THETA (IRON) 

16.96 
35.91 
36.14 
60.80 
15.69 

15.78 
15.80 
21.69 
40.89 
15.80 

15.80 
38.07 
51.64 
23.15 
30.10 

14.19 
39.02 
61.63 
15.98 
31.28 

40.42 
38.20 
39.76 

8.35 
16.12 

43.18 
16.14 
28.61 
23.41 
12.78 

24.07 
36.60 
41.20 
47.36 
36.39 

44.97 
23.96 
32.03 
36.66 
22.82 

36.80 
46.73 
40.30 
40.30 
39.14 

36.14 
36.26 
65.44 
72.26 

7.93 

46.38 
45.22 
45.28 
61.95 

7.88 

45.22 
29.30 
21.69 
25.89 
30.6-1 

28.81 
32.42 
48.06 
27.44 
45.75 

62.70 
42.54 
36.26 
24.77 
24.12 

39.99 
24.15 
l::l. 95 
26.07 
30.49 

43.00 
44.61 
22.60 
52.45 
77.87 

37.52 
43.00 
39.02 
55.80 
12.94 

29.35 
57.88 
17.69 
35.70 
41.20 

26.32 
32.38 
24.95 
24.58 
23.79 

43.22 
7.88 

30.67 
56.34 
23.84 

77.06 
34.04 
30.57 
27.16 
44.28 

35.32 
61.55 
69.52 
51.19 
55.45 

45.93 
72.92 
52.04 
65.44 
57.88 

49.31 
57.93 
62.29 
27.39 
34.88 

65.04 
66.28 
77.87 
15.98 
47.57 

67.14 
65.04 
61.55 
41.56 
52.19 

37.33 
68.04 
35.93 
17.69 
57.56 

38.55 
16.03 
44.47 
65.60 
20.77 

27.72 
39.88 
34.88 
18.53 
39.31 

77.12 
33.78 
58.52 
34.98 
36.75 

51.19 
65.04 
16.83 
16.36 
66.71 

24.98 
29.55 
25.64 
45.54 
45.59 

36.75 
57.24 
22.09 
42.37 
43.21 

59.47 
47.44 
59.98 
59.50 
76.59 

43.13 
39.86 
39.88 
81.67 
46.53 

11.50 
46.42 
65.94 
44.54 
61.12 

34.65 
35.44 
53.24 
84.47 
77.06 

79.36 
23.74 
49.00 
76.70 
45.40 

53.83 
46.18 
45.40 
29.60 
55.78 

43.88 
71.30 
71.15 
44.24 
36.75 

78.49 
24.20 
62.43 

****** 77.28 

27.80 
77.35 
24.26 
29.91 
20.50 

40.60 
34.32 
62.70 
48.19 
52.19 

26.27 
40.73 
71.30 
60.95 
26.40 

42.16 
****** 38.01 

30.52 
59.18 

44.78 
32.03 
76.77 
24.26 
43.52 

51.92 
44.10 
42.51 
20.65 
44.47 

78.38 
24.95 
48.42 
45.93 
62.70 

18.07 
44.61 
24.95 
65.44 
61.26 

44.37 
45.40 
75.28 
25.14 
43.06 

37.01 
61.26 
42.33 
77.24 
57.91 

28.24 
49.70 
24.32 
54.60 
65.98 

44.18 
45.28 
40.18 
15.67 
31.00 

16.38 
44.50 
79.18 
46.58 
43.38 

53.24 
36.62 
55.16 

103.80 
40.03 

24.64 
53.55 
50.12 
66.31 
76.82 

42.37 
52.76 
50.12 
18.32 
60.1l 

16.71 
46.06 
81.76 
74.42 
62.70 

81.02 
43.75 
72.00 

****** 8.17 

62.70 
8.17 

35.62 
28.35 
22.65 

63.08 
48.22 
47.57 
39.27 
53.50 

79.72 
52.71 
46.06 
90.00 
27.64 

60.88 
****** 53.50 

34.36 
60.88 

RElATIVE INTENSITY 

40 100 40 35 
300 400 70 38 
100 33 17 17 

60 100 60 35 
85 100 70 65 

80 100 80 60 
40 100 67 21 

180 100 60 50 
75 100 85 75 

100 100 100 60 

80 100 90 50 
70 100 80 70 
80 100 70 70 
60 100 80 60 

100 43 32 27 

100 25 20 15 
70 100 70 60 
90 100 90 80 
90 100 80 50 
75 100 60 55 

100 100 100 90 
100 100 90 70 

80 100 90 70 
100 90 90 80 
100 100 80 70 

80 100 80 80 
70 100 40 40 
70 100 95 65 

100 100 60 40 
80 100 90 55 

94 100 63 60 
75 100 80 60 
70 100 80 50 
50 100 45 25 

100 100 100 70 

100 100 80 65 
100 85 75 65 
100 100 60 30 

50 100 80 50 
100 80 75 70 

100 90 70 50 
80 100 80 80 
75 100 95 70 
50 100 80 30 

100 70 50 40 

35 
24 
13 
25 
45 

50 
20 
50 
25 
60 

50 
70 
60 
40 
24 

15 
50 
40 
40 
45 

80 
60 
60 
80 
50 

60 
40 
55 
20 
40 

55 
35 
45 
25 
70 

55 
45 
20 
50 
60 

30 
80 
70 
30 
35 

RELATIVE INTENSITY 

50 
90 
70 

100 
100 

100 
80 

100 
26 
90 

100 
80 

100 
90 
30 

60 
100 
100 
60 
43 

100 
80 

100 
50 

100 

80 
100 
100 
100 

80 

100 70 
100 100 
100 60 

40 25 
100 90 

100 80 
100 50 

70 60 
100 26 
100 50 

100 90 
100 80 

70 55 
100 35 
100 90 

100 90 
90 80 
33 22 

100 50 
100 32 

100 100 
100 80 

33 22 
100 6C 
100 80 

100 95 
100 80 

60 60 
100· 55 
100 100 

100 95 95 
90 100 100 

100 80 45 
60 100 85 
60 100 50 

80 
100 

80 
100 
100 

100 
70 
80 
80 
90 

100 
100 
100 
100 
100 

70 
100 
100 
100 
100 

90 
70 
90 

100 
60 

60 
85 
70 
90 
80 

30 
90 
40 
20 
70 

70 
40 
40 
24 
50 

70 
80 
50 
30 
16 

50 
30 
21 
50 
27 

70 
60 
20 
40 
80 

45 
!iO 
60 
45 
80 

70 
70 
35 
55 
40 

80 
70 
30 
80 
60 

55 
50 
70 
70 
40 

30 
90 
40 
16 
60 

70 
40 
30 
11 
50 

60 
60 
35 
30 
12 

50 
30 
19 
40 
24 

70 
50 
15 

*** 80 

35 
80 
50 
40 
75 

45 
60 
30 
50 
40 

70 
40 
30 
80 
30 

30 
*** 70 

60 
40 

30 
24 
10 
20 
35 

40 
15 
50 
25 
40 

40 
60 
50 
40 
21 

l3 
30 
40 
30 
40 

80 
50 
60 
70 
40 

60 
40 
50 
20 
40 

38 
35 
40 
18 
60 

40 
30 
20 
20 
50 

30 
70 
70 
30 
34 

30 
90 
40 
14 
50 

60 
40 
30 
10 
50 

40 
60 
35 
20 
12 

40 
25 
13 
40 
21 

70 
40 
14 

*** 70 

35 
70 
50 
35 
75 

35 
40 
25 
40 
20 

70 
40 
25 
80 
30 

30 
*** 70 

60 
30 

MINERAl NAME 

MONTICElliTE 
ANTIGORITE (SERPENTINE) 
SODALITE 
SERPENTINE SYN 
META-AUTUNITE I 

PHOSGENITE 
CANCRINITE 
DUNDASITE 
ANTlERITE 
PENNINITE 

ANTIGORITE 
AUTUNITE 
SPANGOUTE 
BUTlERITE 
CERUSSITE 

CLINOCLASITE 
WE I SSI TE 
TORBERNITE SYN 
NOVACEKITE 
GREENOCKITE 

KAOliNITE !DISORDERED} 
DICKITE 
KAOLINITE 
DICKITE 
SERPENTINE (All SYN 

OKENITE 
BASTNAESITE 
STIBNITE SYN 
CHAMOSITE 
SERPENTINE (All 

BISMUTHINITE SYN 
FAY ALI TE SYN 
SERPENTINE !All 
SMI THSONITE 
CHAMOSITE FEIIIl 

SERPENTINE 
THORITE SYN 
THORITE 
NONTRONITE 
ZINKOSITE SYN 

VOL TAITE 
CHlORITE tDIABANTITEl 
FAYALITE SYN 
CHlORITE IRIPIDOLITEl 
STRONTIANITE SYN 

MINERAl NAME 

CARNOTITE 
HOllANDITE 
liNARITE 
EUCRYPTITE IBETAl 
CHAMOSITE ! MG l 

CHAMOSITE .FE( I I I l 
CHLORITE ITHURINGITEl 
AZURITE 
ARSENIC 
CHLORITE (APHROSIDERITEl 

CHAMOSITE 
WOllASTONITE 
AZURITE 
P ICKERINGITE 
PETALITE 

BETA URANOPHANE 
BROOKITE 
ANATASE SYN 
CHALCOPHANITE 
CERUSSITE 

PLATTNERITE 
ALLANITE IMETAMICTl 
ANHYDRITE 
NONTRONITE 
THURINGITE 

WILLEMITE 
CHLORITE ITHURINGITEl 
SPODUMENE IBETAl SYN 
HALOTR ICH IT E 
METATORBERNITE 

COFFINITE SYN 
PREHN I TE 
PSEUDOBROOKITE SYN 
P S ( LOMELANE 
CORONADITE 

lITH IOPH Ill TE 
COFFINITE 
BROOKITE 
SCAPOLITE 
BASSET ITE 

SCAPOliTE 
ARGENTITE 
AXINITE lTINZENITEl 
AXINITE 
M IARGYRITE 

FILE NO. 

11-0353 
7-0417 
3-0338 
u~o386 
12-0423 

12-0218 
3-0503 

21-0936 
7-0407 

10-0183 

10-0402 
8-0314 
5-0142 

16-0819 
5-0417 

12-0297 
10-0421 

8-0360 
8-0286 
6-0314 

6-0221 
10-0446 
14-0164 
10-0430 
11-0096 

9-0469 
11-0340 

6-0474 
10-0404 
12-0583 

6-0333 
11-0262 
13-0004 
8-0449 
7-0339 

11-0388 
11-0419 
ll-0172 
2-0027 
8-0491 

17-0539 
7-0171 
9-0307 
7-0076 

05-0418 

FilE NO. 

8-0317 
4-0590 
4-0598 

13-0378 
5-0146 

7-0329 
13-0029 
ll-0136 
5-0632 

12-0243 

7-0315 
10-0487 
11-0682 
12-0299 
12-0451 

8-0301 
16-0617 

4-0477 
15-0807 
5-0417 

8-0185 
9-0474 
6-0226 

13-0508 
3-006 7 

8-0492 
3-0067 

13-0251 
11-0506 
16-0404 

11-0420 
7-0333 
9-0182 

14-0627 
7-0361 

13-0336 
8-0304 

16-0617 
2-0405 
7-02 88 

14-0170 
4-0774 
6-0444 
6-0448 
4-06 75 



32.61 
32.61 
32.61 
32.61 
32.65 

32.65 
32.68 
32.68 
32.68 
32.68 

32.68 
32.68 
32.71 
32 •. 71 
32.74 

32.79 
32.81 
32.81 
32.81 
32.81 

32.82 
32.82 
32.86 
32.89 
32.89 

32.90 
32.97 
33.00 
33.08 
33.11 

33.11 
33.11 
33.11 
33.14 
33.17 

33.17 
33.21 
33.23 
33.27 
33.27 

33.27 
33.31 
33.31 
33.31 
33.34 

33.37 
33.41 
33.41 
33.41 
33.41 

33.42 
33.48 
33.48 
33.49 
33.51 

33.51 
33.51 
33.51 
33.53 
33.58 

33.58 
33.58 
33.58 
33.58 
33.60 

33.60 
33.62 
33.62 
33.62 
33.63 

33.68 
33.71 
33.72 
33.72 
33.78 

33.78 
33.78 
33.81 
33.82 
33.82 

33.82 
33.82 
33.85 
33.88 
33.88 

33.92 
33.92 
33.92 
33.92 
33.92 

7.93 
31.80 
40.15 
44.47 
40.31 

62.66 
13.24 
15.27 
33.58 
34.55 

36.41 
40.30 
37.29 
41.88 
34.51 

10.59 
13.03 
19.89 
30.35 
38.09 

19.89 
33.21 
38.88 
35.55 
61.23 

63.14 
31.74 
3-3.5 1 
40.97 
25.50 

25.79 
43.06 
47.40 
58.67 
29.75 

35.32 
32.82 
10.94 
11.09 
23.15 

37.75 
12.96 
38.98 
42.05 
10.90 

TWO-THETA I IRON) 

78.50 
56.30 
41.69 
66.44 
41.56 

24.80 
35.21 
21.96 
23.56 
12.95 

54.38 
33.37 
29.70 
66.78 
20. 7l 

36.88 
27.60 
38.6 8 
40.28 
54.96 

38.62 
52.10 
30.73 
22.09 
46.34 

76.20 
20.02 
52.24 
42.25 
38.34 

63.65 
50.28 
70.42. 
34.43 
37.37 

74.95 
~2.10 
50.47 
22.32 
44.61 

36.7~ 
37.16 
40.68 
36.53 
43.42 

24.47 
46.42 
50.50 
24.58 
36.47 

50.96 
44.43 
30.67 
18.42 
44.24 

54.83 
38.16 
42..3 7 
60.9 5 
38.78 

41.69 
37.29 
68.73 
41.82 
65.52 

45.48 
20.71 
47.44 
34.75 
50.22 

85.95 
37.14 
45.02 
43.62 
43.75 

53.03 
69.10 
43.22 
42.05 
31.55 

31.36 
20. 7l 
43.42 
76.11 
36.75 

26.53 
27.26 
43.18 
34.24 
46.90 

TwO-THETA !IRON) 

32.68 
6.54 

11.00 
59.67 
70.33 

28.32 
24.45 
35.68 
10.98 
11.03 

25.09 
25.74 
52.24 
39.55 
10.98 

11.09 
32.68 
55.74 
60.19 
11.10 

42.98 
35.47 
43.75 
70.67 
11.19 

26.28 
55.82 

8.17 
11.11 
15.03 

37.65 
43.52 
11.15 
11.11 
11.16 

ll.20 
39.74 
29.63 

. 10.89 
24.95 

ll.16 
11.16 
11.18 
34.79 
44.18 

40.30 
78.25 
42.71 
51.99 

103.67 

41.40 
17.7 2 
31.36 
43.33 
24.91 

44.28 
81.76 
33.00 
58.58 
57.65 

24.62 
23.56 
44.61 
52.45 
44.43 

66.58 
89.41 
58.25 
56. 7C 
43.49 

64.43 
66.54 
25.03 
22.38 
50.02 

26.27 
55.74 
22.38 
24.98 
58.06 

43.57 
44.10 
34.98 
15.98 
18.15 

25.03 
58.00 
44.36 
29.70 
11.11 

38.16 
13.09 
46.'>8 
43.57 

114.00 

44.72 
41.53 
55.74 
57.4C 
44.3 7 

11.2 3 
38.75 
45.02 
35.64 
45.38 

43.70 
18.42 
58.20 

119.57 
57.63 

70.67 
59.17 
11.11 

114.15 
57.59 

46.42 
38.62 
34.91 
31.04 
41.84 

55.74 
32.48 
57.97 
43.57 
33.31 

22.85 
11.09 
34.28 
22.93 
42.18 

44.4 7 
43.48 
58.16 
37.67 
22.43 

32.03 
61. 12 
62.14 
68.32 
5C.52 

73.29 
19. 76 
32.02 
37.37 
54.87 

33.96 
6C.88 
61.30 
47.40 
39.86 

16.20 
36.06 
42.16 
29.38 
93.76 

67.48 
44.80 
62.90 
39.27 
33.88 

88.11 
11.50 
79.43 
60.22 
46.98 

57.63 
72.62 
66.36 
46.20 
38.16 

47.36 
44.80 
56.94 
41.84 
56.34 

58.52 
3~.47 
67.00 
43.92 
78.68 

b0.88 
24.42 
52.76 
8 3.12 

154.0o 

1t. 53 
.:.5.75 
tt-.71 
76.07 
30.70 

8C.44 
4C.33 
79.43 
67.88 
33.03 

79.11 
37.37 

113. C7 
137.04 
25.09 

48.27 
60.08 
22.20 

103.91 
33.21 

5C.24 
92.27 
38.75 
36.66 
13.38 

34.98 
58.20 
44.3<;, 
78.56 
36.06 

24.58 
22.22 
26.41 
42.00 
46.14 

22.48 
71.15 
3 7. 84 
26.47 
25.03 

43.39 
45.97 
68.46 
46.79 
59.67 

87.88 
38.30 
34.98 
38.98 
58.20 

28.76 
30.16 
26.41 
49.35 
48.33 

26.98 
70.18 
45.50 
36.66 
68.83 

23.04 
42.15 
67.96 
46.73 
62.70 

25.26 
16.38 
42.54 
63.76 
13.41 

76.42 
116.52 
45.02 
45.97 
53.79 

37.37 
42.15 
33.02 
43.00 
70.82 

60.88 
69.8~ 
61.19 
44.32 
24.47 

30.16 
19.60 
57.93 
86.18 
56.82 

2 8. 84 
37.65 
61.26 
52.76 
36.79 

22.80 
46.38 
42.54 
55.68 
70.76 

30.67 
3 8.98 
40.30 
30.49 
22.25 

84.63 
60.26 
3 c. 95 

155.63 
45.35 

89.57 
69.92 
43.92. 
44.14 
16.43 

29.42 
36.75 
24.91 
47.19 
38.98 

31.49 
24.77 
32.53 
27.57 
63.08 

29.94 
47.02 
22.48 
32.42 
29.14 

RELATIVE INTENSITY 

60 100 
70 100 
70 100 

100 50 
30 100 

100 30 
80 100 
25 100 

100 100 
100 100 

60 
50 
90 
50 
80 

20 
80 
70 
95 
80 

100 97 80 
100 30 25 
100 100 90 

40 100 63 
85 100 80 

40 100 40 
80 100 80 

100 80 80 
100 35 35 

84 100 57 

100 80 70 
95 100 60 

100 100 60 
90 100 90 

100 80 70 

100 90 80 
90 lOU 70 
90 100 100 
70 100 70 

100 90 90 

100 20 10 
100 65 50 
100 71.1 70 
100 65 52 

70 100 60 

50 100 
100 95 
100 100 
90 100 

100 40 

60 100 
90 100 

100 4& 
90 100 

100 100 

50 
60 
60 
90 
40 

85 
90 
45 
95 
60 

40 
40 
70 
25 
30 

15 
80 
15 
35 
80 

76 
20 
90 
30 
70 

40 
80 
60 
35 
35 

50 
50 
80 
80 
70 

80 
50 
90 
70 
70 

4 
.40 
60 
46 
40 

40 
50 
55 
50 
20 

40 
80 
30 
70 
30 

40 
35 
70 
18 
30 

15 
60 
12 
35 
80 

67 
16 
90 
25 
70 

30 
65 
50 
30 
17 

50 
50 
80 
50 
60 

80 
30 
90 
70 
70 

4 
40 
50 
38 
40 

40 
34 
60 
13 
30 

12 
60 
12 
35 
80 

57 
14 
70 
25 
65 

30 
65 
50 
30 
16 

40 
40 
80 
50 
60 

60 
30 
80 
70 
60 

4 
40 
40 
33 
40 

40 30 
50 40 
50 40 
40 .40 
17 17 

40 
80 
30 
70 
30 

35 
70 
22 
70 
25 

RELATIVE INTENSITY 

25 100 
80 100 

100 100 
100 90 
100 8 

30 
70 
80 
70 

6 

95 100 80 
90 100 90 
60 100 75 

100 100 100 
100 100 90 

100 100 100 
50 100 80 

100 100 90 
100 94 29 
100 100 100 

80 100 80 
100 100 95 

60 100 40 
100 70 50 
100 100 90 

!CO 81 63 
65 100 75 

100 100 100 
100 80 50 
100 100 30 

100 35 17 
100 55 45 

10 100 18 
100 75 75 

50 100 60 

86 100 87 
80 100 80 

100 100 '::i3 
90 100 90 
65 100 16 

100 
80 

100 
50 

100 

100 
100 

80 
100 

90 

80 
80 
80 
50 
80 

20 
50 
80 
50 

6 

60 
80 
55 
65 
90 

80 
20 
90 
28 
50 

80 
35 
40 
50 
75 

63 
55 
80 
40 
30 

12 
35 
10 
75 
40 

76 
70 
47 
60 
10 

60 
60 
60 
40 
70 

100 100 
100 70 
100 95 

70 100 
100 75 

100 100 
30 20 
54 46 
70 50 
50 50 

16 
50 
80 
50 

4 

55 
80 
45 
50 
60 

80 
20 
90 
27 
45 

60 
35 
30 
50 
65 

24 
50 
80 
30 
20 

12 
12 

8 
75 
30 

71 
70 
21 
60 
10 

60 
60 
50 
40 
60 

80 
20 
34 
40 
50 

14 
40 
80 
50 

3 

35 
70 
40 
45 
50 

60 
20 
80 
26 
35 

50 
35 
20 
40 
55 

17 
50 
80 
30 
15 

11 
10 

5 
75 
30 

57 
60 
19 
40 

8 

60 
60 
50 
30 
50 

80 
18 
31 
30 
50 

MINERAL NAME 

VERMICULITE 
STRONTIANITE SYN 
DAHLLITE· ICARBCNATE-APATITEJ 
XENOTIME 
DAHLLITE !CARBONATE-APATITE) 

CORDIERITE MU SYN 
WAVELL ITE 
SCHOEPITE 
BRANNER IT E SYN 
WAVELLITE 

BARITE SYN 
COSALITE 
!>CAPOLITE 
MARGAS ITE 
LEUCITE 

COP IAP ITE 
COROIERITE IFEl 
ANALCIME !ZEOLITE) 
JAMESONITE 
GALENA SYN 

ANALCIME !ZEOLITE) 
MULLITE 
POLLUC ITE 
DUFREN ITE 
BRANNERITE 

QUARTZ !BETA) 
VOL TAITE 
SILLIMANITE 
APATITE SYN !CARBONATE) 
NEPHELINE HYDRATE I SYN 

QUARTZ IBETAI 
MANGANITE: 
MANGAN I TE S YN 
ARAGONITE SYN 
CHALCOSIDERITE 

ROCKBRIDGE I TE 
MULLI TE 
PHLOGOPITE 13T SYN) 
SERP I ER IT E 
KIESERITE SYN 

VANADINITE 
CORDIERITE 
MINIUM SYN 
HORNBLENDE 
PHLOGOPITE !BORON SYN) 

MINERAL NAME 

COSALITE 
SAPONITE SVN 
BIOTITE 
HELVITE 
GRAPHITE SYN 

EUCRYPTITE 
SODDYITE 
GREENOCKITE 
PHLOGOPITE 
MUSCOVITE ISYN 1M) 

ILLITE 
CHRYSOCOLLA 
SILLIMANITE 
CINNABAR SYN 
PHLOGOPITE I3Tl 

ROSCCELITE 
BRANNER ITE SYN 
RICKARDITE 
DANALITE 
MUSCOVITE ISYN 2Ml 

CASSITERITE SYN 
KYANITE IDISTHENEl 
HYDROMUSCOVITE 
GRAPHITE 
PHLOGOP I TE (1M) 

QUARTZ (ALPHA) 
METACINNABAR 
MONTMORILLONITE 
LEPIDOLITE llMJ 
FERRIMOLYBDITE 

ANGLE SITE 
STROME VERITE 
MUSCOVITE (NAT. 3Tl 
ILLITE (TRIOCT.l 
PHLOGOPITE SYN 

LEPIDOLITE 
MUSCOVITE I LI) 
SANIDINE IHIGHl SYN 
BISBEE ITE 
SODOYITE 

SERICITE 
PHLOGOP ITE SYN 
MUSCOVITE 
ORTHOCLASE !FE) 
LEPIDOLITE {3MI 

FILE NO. 

10-0439 
5-0418 

15-0100 
11-0254 
12-0529 

14-0249 
2-0075 

13-0407 
12-04 77 
17-0203 

5-0448 
13-0502 
2-0412 
3-0799 

15-0047 

11-0395 
9-04 73 
7-0340 

13-0461 
5-0592 

7-0363 
15-0776 
15-0317 
8-0155 
8-0002 

7-0346 
17-0539 
10-0369 
13-0001 
10-0460 

11-0252 
8-0099 
8-0016 
5-0453 
8-0127 

8-0159 
15-0776 
10-0481 
14-0188 
1-0638 

13-0585 
9-0472 
8-0019 
9-0434 

14-0466 

FILE NO. 

13-0502 
12-0168 

2-0045 
15-0253 
12-0212 

14-0667 
8-0195 
6-0314 

10-0493 
7-0025 

9-0334 
3-0219 

10-0369 
6-0256 

10-0492 

10-0496 
12-04 77 

6-0661 
11-0491 

7-0032 

5-0467 
11-0046 

2-0462 
13-0148 
10-0495 

5-0490 
6-0261 

13-0259 
10-0485 
15-0290 

5-0577 
9-0499 
7-0042 
9-0343 

16-0344 

10-0483 
10-0482 
10-0353 
14-0685 
12-0180 

2-0056 
16-0352 

6-0263 
8-0048 

10-0484 



34.01 
34.04 
34.11 
34.11 
34.11 

34.14 
34.14 
34.19 
34.20 
34.22 

34.22 
34.24 
34.24 
34.32 
34.42 

34.42 
34.42 
34.43 
34.46 
34.49 

34.51 
34.55 
34.55 
34.55 
34.57 

34.57 
34.59 
34.64 
34.65 
34.65 

34.65 
34.65 
34.65 
34.66 
34.74 

34.74 
34.74 
34.75 
34.75 
34. 7.5 

34.75 
34 •. 79 
34.79 
34.79 
34.84 

34.86 
34.86 
34.87 
34.88 
34.88 

34.88 
34.88 
34.91 
34.98 
34.98 

34.98 
34.98 
34.98 
34.98 
34.98 

35.00 
35.01 
35.01 
35.01 
35.01 

35.02 
35.09 
35.09 
35.10 
35.11 

35.11 
35.12 
35.12 
35.12 
35.12 

35.19 
35.20 
35.21 
35.21 
35.21 

35.21 
35.24 
35.24 
35.24 
35.24 

35.24 
35.24 
35.24 
35.24 
35.24 

25.23 
43.92 
25.23 
36.49 
38.70 

10.11 
35.01 
38.05 
37.33 
l7 .79 

36.37 
11.34 
16.75 
50.46 
13.19 

25.84 
41.38 
33.14 
37.67 
23.99 

32.74 
13.05 
20.32 
32.68 
26.35 

35.24 
35.02 
3·9.50 
24.67 
26.03 

36.75 
42.18 
57.24 
23.79 
26.60 

35.10 
70.08 
15.13 
22.01 
35.11 

71.34 
29.70 
31.03 
55.20 
35.19 

21.79 
50.22 
37.82 
22.77 
37.01 

48.63 
55.32 
36.90 
15.55 
26.07 

33.85 
37.14 
40.75 
47.98 
62.33 

13.52 
16.75 
24.98 
34.14 
62.81 

34.59 
20.32 
58.83 
34.74 
34.75 

35.52 
16.65 
35.36 
35.47 
37.41 

34.84 
45.18 
10.89 
13.24 
36.37 

40.89 
15.57 
27.54 
27.68 
27.82 

27.82 
27.88 
34.57 
35.47 
35~47 

TWO-THETA ( IRON l 

22.55 
58.52 
45.26 
39.42 
24.01 

52.24 
29.78 
41.55 
28.99 
46.14 

16.86 
58.58 
30.02 
47.77 
26.70 

27.44 
45.93 
58.67 
26.80 
38.71 

20.71 
26.50 
35.09 
12.95 
53.29 

35.59 
29.94 
13.95 
41.84 
27.63 

41.53 
41.84 
71.34 
30.59 
29.30 

29.97 
45.81 
30.67 
39.42 
27.29 

57.24 
33.92 
13.47 
73.50 
27.39 

32.10 
llo19 
68.91 
26.83 
29.75 

87.56 
37.93 
35.51 
26.60 
59.84 

34.11 
36.60 
83.70 
62.33 
31.92 

15.72 
44.61 
42.05 
39.31 
17.69 

38.78 
37.01 
36.26 
44.24 
65.12 

27.74 
26.98 
24.32 
43.18 
20.50 

30.82 
34.01 
41.53 
41.12 
32.33 

27.21 
52.55 
46.53 
42.33 
53.24 

41.69 
37.67 
39.88 
27.96 
29.89 

TWO-THETA (IRON l 

38.98 
84.47 
43.83 
29.68 
36.03 

51.19 
73.61 
13.36 
29.19 
40.58 

29.63 
36.26 
44.24 
52.45 
67.14 

37.12 
70.56 
11.47 
29.78 
39.45 

29.94 
34.55 
40.60 
29.97 
27.29 

29.92 
37.80 
27.68 
27.74 
38.97 

27.39 
25.50 
22.22 
32.68 
37.37 

59.18 
27.20 
45.02 
30.70 
29.94 

30.20 
30.02 
35.59 
27.74 
27.74 

71.83 
95.25 
56.16 
43.18 
15.07 

29.04 
73.81 
24.91 
40.89 
65.44 

34.28 
48.87 
44.97 
21.96 

113.07 

12.42 
33.72 
23.04 
37.93 
68.05 

26.98 
36.26 
69.86 
27.21 
53.24 

27.74 
25.61 
29.70 
29.86 
38.92 

29.89 
48.82 
56.64 
44.43 
48.63 

70.82 
34.79 
29.78 
38.20 
35.59 

35.59 
35.59 
27.74 
34.57 
29.94 

65.44 
22.43 
55.92 
32.02 
31.56 

107.64 
44.24 
56.66 
38.96 
68.04 

20.80 
33.72 
29.61 
84.47 
37.65 

20.34 
35.55 
48.20 
48.91 
24.75 

39.86 
21.48 
23.41 
54.87 
27.68 

29.70 
32.57 
28.10 
38.16 
40.60 

59.18 
35.44 
37.52 
43.16 
33.51 

17.19 
73.24 
35.09 
42.67 
17. 16 

65.87 
26.47 
44.84 
44.41 
30.28 

26.32 
62.70 
72.26 
20.27 
52.97 

63.85 
55.57 
80.44 
46.73 
43.18 

26.41 
53.24 
33.68 
64.63 

134.34 

24.14 
42.05 
43.92 
44.24 
75.06 

32.57 
23.41 

116.18 
17.19 
17.16 

28.90 
71.39 
31.04 
30.78 
44.14 

30.28 
11.58 
16.81 
19.76 
53.24 

74.42 
35.93 
30.86 
63.92 
30.95 

31.04 
30.95 
29.70 
36.17 
34.91 

73.37 
35.70 
71.85 
53.50 
58.83 

****** 
65.28 
56.54 
48.49 

129.51 

47.57 
39.16 
37.16 
81.02 
18.85 

30.31 
36.26 
45.97 
76.77 
35.33 

48.33 
29.75 
29.27 
58.20 
29.22 

31.04 
37.98 
37.48 
44.24 
37.26 

68.47 
59.18 
65.87 
43.95 
38.15 

53.26 
90.84 
35.68 
43.88 
29.79 

73.37 
32.42 
30.78 
50.64 
38.82 

49.75 
129.51 
80.84 
41.20 
62.70 

81.67 
27.96 
23.94 
44.79 
59.84 

32.53 
65.04 
35.44 
81.02 
32.20 

42.40 
49.35 
45.59 
65.28 

128.59 

37.98 
29.27 
52.97 
53.26 
29.79 

30.87 
41.73 
34.46 
35.;93 
73.07 

38.82 
44.65 
33.35 
38.30 
62.70 

102.61 
38.61 
37.67 
29.54 
38.47 

38.47 
36.17 
31.04 
35.12 
30.86 

RELATIVE INTENSITY 

80 100 
100 100 
100 45 

50 100 
100 70 

80 100 
90 100 
98 100 
40 100 
90 100 

15 100 
100 80 
100 25 
100 41 

70 100 

75 100 
80 100 
52 100 
70 100 
40 100 

100 85 
60 100 
60 100 

100 100 
100 40 

80 100 
100 90 

95 100 
100 80 

55 100 

40 100 
100 45 
100 35 
100 80 
100 60 

100 40 
100 50 

10 100 
100 80 
90 100 

100 90 
100 70 

60 100 
100 90 
100 70 

70 
100 

45 
70 
50 

60 
80 
63 
60 
80 

86 
55 
20 
40 
80 

80 
90 
65 
70 
80 

80 
80 
75 
80 
25 

80 
10 
90 
40 
45 

60 
40 
35 
80 
50 

35 
41 
50 
80 
15 

80 
10 
55 
80 
40 

70 
80 
40 
25 
50 

40 
80 
59 
35 
70 

13 
40 
18 
23 
60 

55 
80 
46 
70 
30 

70 
60 
60 
80 
25 

70 
45 
50 
40 
40 

30 
35 
30 
35 
50 

25 
22 
10 
80 
15 

60 
50 
40 
50 
30 

70 70 
80 80 
20 14 
25 25 
50 45 

20 *** 
80 80 
57 55 
35 30 
40 40 

55 54 
35 30 
14 12 
16 13 
60 50 

55 35 
70 70 
38 33 
60 60 
30 30 

70 65 
40 40 
45 40 
80 80 
13 13 

70 70 
40 35 
45 35 
30 30 
35 25 

30 30 
25 25 
20 20 
30 30 
50 50 

20 
16 

4 
80 
13 

60 
40 
40 
50 
15 

20 
16 

4 
80 
13 

60 
30 
35 
45 
15 

RELATIVE INTENSITY 

100 80 
100 80 
100 90 

20 100 
90 100 

100 37 
85 100 
50 100 
50 100 
50 100 

80 100 
100 100 

90 100 
100 25 
100 80 

20 100 
12 100 
80 100 

100 90 
100 90 

90 100 
75 100 
40 100 
40 100 

100 90 

30 100 
75 100 

100 90 
100 90 

80 100 

80 
50 
90 
64 
70 

31 
90 
10 
35 
70 

80 
90 
95 
25 
70 

75 
14 
60 
80 
80 

70 
60 
4{1 
35 
15 

30 
75 
80 
80 

100 

70 100 40 
80 100 90 
50 100 90 
80 100 80 
90 100 100 

50 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

40 
35 
80 

80 
80 
80 
75 
90 

50 
80 
27 
25 
80 

80 
80 
80 
60 
80 

80 
40 
40 
16 
50 

20 
75 
35 
35 
50 

60 
90 
90 

8 
50 

12 
8 

60 
80 
60 

45 
60 
30 
25 
15 

15 
63 
80 
10 
80 

30 
80 
40 
80 
40 

16 
80 
13 
25 
80 

80 
80 
70 
55 
80 

60 
30 
40 
13 
40 

20 
60 
25 
35 
40 

50 
90 
80 

8 
50 

10 
8 

60 
80 
50 

40 
45 
20 
20 
13 

11 
63 
80 
70 
60 

15 
70 
30 
60 
40 

16 
80 
11 
18 
70 

70 
70 
70 
45 
80 

60 
20 
40 
11 
30 

13 
50 
20 
25 
30 

50 
80 
70 

8 
40 

10 
8 

60 
80 
50 

35 
40 
10 
20 
13 

ll 
50 
80 
70 
60 

15 
70 
30 
60 
30 

12 
80 
11 
16 
70 

70 
10 
70 
35 
10 

MINERAL NAME 

SHATTUCKITE 
lEPIDOLITE (120) 
ZIRCON 
MONAZITE 
CARNAlliTE 

ALlOPHANE 
HYAlOPHANE 
CELESTITE SYN 
NEPHELINE SYN 
lEPIDOCROCITE 

HEMIMORPHITE 
ZINNWALDITE 
SULPHUR 
BISMUTH 
SKlODOWSKITE 

AMMONIA ALUM 
PROUSTITE SYN 
ARAGONITE SYN 
NEPHEliNE 
BREWSTERITE 

LEUCITE 
MET ATYUYAMUNITE 
MIRABIUTE 
WAVELLITE 
MICROCLINE 

ANORTHITE 
SANlDINE 
BERYl 
BLOEDITE 
POTASH AlUM 

CUPROBISMUTITE 
BISMITE 
STOLZITE SYN 
CANCRlNITE SYN 
MICROCUNE 

SANIDINE (HIGH) SYN 
RUTILE 
SCHOEPITE 
MOTTRAMITE 
ANORTHOClASE 

STOLZITE 
ORTHOCLASE I FE l 
ANTHOPHYlll TE 
CHRYSOBERYl 
ANORTHOClASE SYN 

MINERAl NAME 

DESCLOIZ ITE 
AlTAITE 
SPHENE 
MELANTERITE 
EMPLECTITE 

TELlURIUM 
CHRYSOBERYL SYN 
ANTHOPHYLLITE MG SYN 
EUCLASE 
S TERNBERGIT E 

SANIDINE (HIGH! SYN 
EMPlECT ITE 
PYRARGYRITE SYN 
TElLUROBISMUTHITE 
CUBANITE 

ANTHOPHYLLITE Al-FE 
ERYTHRITE 
MONTMORILLONITE IANHYl 
HYALOPHANE 
ENARGI TE 

SAN I DINE 
MIRABI liTE 
D IGENITE 
SANIDINE !HIGH) SYN 
ANORTHOCLASE 

ALBITE IHIGHl 
ERYTHRITE 
ANORTHITE SYN 
ANDESINE 
PIGEONITE 

ANORTHOCLASE SYN 
PARAGONITE 
TYUYAMUNITE 
WAVELLITE 
EMPLECTITE 

CERARGYRI TE 
PHilliPSITE 
LABRADORITE 
AlBlTE I LOW l 
PlAGIOCLASE SYN 

BYTOWNITE 
PlAGIOClASE 
ANORTHITE 
ANORTHITE 
LABRADORITE 

FILE NO. 

13-0507 
15-0062 
6-0266 

11-0556 
8-0075 

2-0039 
11-0417 
5-0593 
9-0338 
8-0098 

5-0555 
13-0227 
13-0141 
5-0519 
8-0447 

7-0022 
11-0470 
5-0453 
9-0458 

15-0582 

15-0047 
8-0287 

11-0647 
17-0203 
12-0703 

9-0464 
13-0456 
9-0430 
4-0549 
7-0017 

8-0086 
14-0699 
8-0476 

15-0734 
10-04 79 

10-0357 
4-0051 

13-0241 
12-0538 
9-0478 

8-0108 
8-0048 
9-0455 

11-0448 
10-0361 

FilE NO. 

12-0537 
8-0028 

11-0142 
1-0255 

10-0474 

4-0554 
10-0082 
16-0401 
14-0065 
11-0061 

10-0353 
2-0516 

14-0280 
15-0863 
9-0324 

11-0253 
11-0626 
7-0304 

11-0417 
10-0436 

13-0456 
11-0647 
9-0064 

10-0357 
9-0478 

10-0393 
10-0480 
10-0379 
10-0359 
13-0421 

10-0361 
12-0187 
6-0017 
2-0075 
3-0581 

6-0480 
12-0455 
3-0499 
1-0739 

10-0360 

9-0467 
9-0456 
9-0464 

12-0301 
9-0465 



35.24 
35.24 
35.24 
35.29 
35.29 

35.32 
35.32 
35.32 
35.36 
35.36 

35.36 
35.47 
35.47 
35.47 
35.47 

35.47 
35.47 
35.47 
35.47 
35.47 

35.47 
35.52 
35.52 
35.53 
35.55 

35.59 
35.59 
35.62 
35.68 
35.68 

35.68 
35.68 
35.69 
35.70 
35.78 

35.78 
35.78 
35.80 
35.87 
35.91 

35.91 
35.91 
35.91 
35.93 
35.96 

35.<.l8 
36.01 
36.01 
36.03 
36.03 

36.03 
36.03 
36.03 
36.03 
36.03 

36.06 
36.06 
36.14 
36.14 
36.14 

36.14 
36.14 
36.14 
36.14 
36.16 

36.17 
36.17 
36.17 
36.20 
36.23 

36.25 
36.26 
36.26 
36.26 
36.26 

36.26 
36.26 
36.26 
36.26 
36.26 

36.29 
36.29 
36.29 
36.29 
36.32 

36.34 
36.34 
36.37 
36.37 
36.37 

35.47 
39.16 
45.40 
29.70 
38.51 

24.50 
33.17 
37.62 
20.67 
24.26 

35.12 
16.94 
27.82 
27.88 
35.12 

35.24 
35.24 
60.00 
81.76 
89.41 

90.00 
29.92 
38.86 
39.33 
22.09 

10.01 
35.24 
39.42 
20.04 
31.36 

37.37 
60.19 
41.53 
40.30 
22.44 

36.14 
60.22 
24.10 
51.64 
31.28 

36.03 
36.26 
37.65 
47.40 
13.12 

36.76 
17.89 
27.72 
19.76 
35.91 

37.01 
37.65 
39.55 
52.19 
72.33 

13.03 
16.14 
16.96 
22.04 
30.67 

31.82 
35.78 
38.16 
60.88 
13.28 

42.05 
60.52 
61.16 
31.57 
11.91 

39.67 
32.15 
34.98 
35.91 
36.62 

37.62 
37.93 
50.02 
51.45 
52.19 

41.88 
47.60 
47.63 
74.74 
13.24 

13.29 
40.73 
16.86 
37.,37 
37.52 

TWD-THETA IIRON) 

27.82 
81.09 
25.43 
17.44 
30.42 

26.32 
74.95 
39.27 
38.47 
31.13 

27.68 
37.93 
35.24 
29.54 
27.74 

27.74 
27.74 
41.40 
45.40 
33.62 

60.26 
35.11 
39.16 
37.93 
32.89 

20.65 
34.57 
45.71 
25.18 
33.48 

41.53 
41.35 
13.07 
32.52 
31.28 

52.71 
72.05 
38.68 
64.47 
15.42 

27.87 
31.82 
40.14 
72.92 
37.33 

29.86 
74.52 
33.21 
30.49 
48.44 

29.04 
31.36 
44.97 
41.56 
25.74 

29.70 
14.22 
29.86 
83.82 
29.86 

29.94 
34.57 

100.70 
25.50 
59.17 

45.22 
27.74 
39.79 
46.38 
34.75 

25.08 
27.74 
38.46 
44.06 
55.74 

55.16 
71.83 
32.88 
17.69 
37.01 

47.36 
120.63 

47.90 
·87.02 
36.88 

25.76 
32.38 
54.05 
54.10 
33.32 

TWO-THETA IIRONI 

18.12 
42.67 
42.85 
29.12 
27.87 

34.88 
66.71 
45.36 
36.26 
39.55 

13.17 
47.60 
31.82 
36.88 
45.18 

65.44 
52.71 
61.23 
72.77 
41.97 

42.54 
72.30 
73.13 
40.31 
23.99 

52.53 
39.76 
37.14 
31.82 
49.99 

39.86 
37.37 
11.83 
89.64 
36.03 

13.22 
63.53 
71.70 
59.91 
41.58 

40.60 
23.96 
34.22 
35.21 
61.26 

51.39 
40.45 
37.75 
44.61 
25.76 

15.07 
49.55 
30.42 
47.57 
44.06 

2 7.40 
22.80 
26.32 
51.19 
48.42 

24.95 
47.36 
41.35 
41.97 
34.49 

13.81 
41.88 
34.57 
31.86 
46.06 

29.83 
52.04 
48.87. 
32.38 
58.52 

49.31 
42.00 
96.22 
86.22 
47.57 

33.31 
77.96 
73.62 

101.48 
44.97 

28.01 
42.85 
34.11 
48.63 
37.91 

38.61 
88.36 
47.19 
27.82 
54.80 

4CJ.99 
47.36 
61.60 
62.81 
39.88 

31.04 
25.85 
38.61 
33.82 
30.78 

34.91 
36.17 

119.91 
11.71 
60.08 

48.69 
28.90 
18.58 
34.28 
39.27 

58.22 
29.70 
44.94 
37.01 
66.71 

71.28 
101.48 
43.68 
30.52 
34.98 

53.24 
90.32 
54.76 
97.95 
51.19 

53.24 
35.44 
20.27 
76.77 
27.38 

35.28 
46.14 
47.57 
57.56 
53.24 

52.97 
54.33 
42.51 
52.97 
22.49 

33.21 
53.83 
34.65 
58.52 
52.45 

53.24 
53.24 
63.08 

102.74 
61.59 

17.58 
73.13 
38.61 
59.47 
62.39 

62.21 
62.43 
53.24 
35.44 

164.23 

63.08 
20.34 

106.23 
53.45 
52.97 

34.46 
91.71 
23.09 
23.43 
24.81 

34.55 
36.75 
20.80 
53.24 
40.45 

17.47 
44.65 
75.06 
30.67 
37.20 

56.34 
37.37 
42.00 
45.79 
44.10 

34.46 
41.88 
17.47 
37.67 
35.93 

30.86 
35.12 
34.04 
47.40 
60.26 

59.23 
30.87 
33.04 
54.41 
46.73 

62.21 
31.04 
34.10 
22.55 
61.26 

52.71 
104.99 

52.63 
34.36 
45.93 

77.28 
101.26 

59.78 
76.02 
18.07 

45.36 
36.62 
27.87 
95.37 
22.85 

44.72 
49.08 
41.35 
28.00 
45.36 

62.70 
61.42 
65.04 
53.50 
42.67 

37.08 
77.96 
53.24 
20.02 
55.45 

55.16 
77.28 
43.00 

122.85 
40.40 

27.54 
102.17 
122.85 
28.24 
78.74 

72.20 
72.00 
65.04 
36.62 
21.91 

45.75 
25.23 
54.60 

100.26 
53.50 

38.47 
22.41 
64.31 
69.89 
37.92 

72.15 
62.70 
47.57 
62.70 
35.32 

RELATIVE INTENSITY 

80 100 
100 80 
90 100 

100 25 
65 100 

35 100 
100 50 
90 100 
90 100 

100 67 

90 
26 

100 
100 

90 

90 
75 
60 
70 

100 

100 
100 

80 
90 

100 

100 
100 
100 
100 

75 

80 
80 
80 
20 
60 

35 
50 
80 
80 
40 

80 
30 
80 
80 
80 

80 
60 
50 
90 
65 

100 75 50 
100 30 30 

70 100 100 
60 100 95 

100 90 90 

37 100 3 
80 100 80 

100 87 51 
100 100 100 
100 75 60 

100 
100 
100 
90 
80 

100 
94 

100 
100 
25 

70 
49 
80 

100 
100 

100 
100 
100 

59 
100 

90 100 
100 100 

30 100 
100 50 

65 100 

30 
48 
70 
80 
60 

70 
35 

100 
23 
20 

40 
90 
60 
50 
85 

70 
60 
80 
20 
45 

30 
40 
60 
80 
27 

80 
25 
70 
80 
70 

80 
55 
50 
60 
55 

40 
15 
16 
60 
80 

3 
70 
44 
90 
55 

30 
47 
45 
70 
60 

60 
16 
50 
20 
15 

25 
90 
30 
25 
55 

70 
60 
80 
15 
45 

30 
40 
60 
60 
20 

80 
20 
70 
70 
70 

80 
45 
50 
50 
50 

40 
11 
12 
50 
50 

2 
70 
43 
80 
45 

30 
18 
35 
60 
40 

60 
12 
40 
13 
15 

25 
90 
20 
25 
50 

RELATIVE INTENSITY 

95 
100 
100 
100 
100 

70 
100 
100 

90 
80 

100 
90 
70 
70 

100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
22 
90 

100 
60 

50 
35 

100 
100 

90 

80 
60 
80 

100 
55 

100 
80 
30 
50 
90 

100 
90 
90 

100 
100 

80 
100 
100 
100 

80 

70 
100 

90 
51 

100 

100 
70 
50 
94 

100 

65 
100 
100 
100 
100 

100 
100 

40 
70 

100 

100 
100 
100 

90 
100 

85 100 
51 100 

100 86 
100 100 

60 100 

75 
80 
30 
50 
40 

90 
50 
90 
90 
80 

80 
100 

50 
80 
75 

60 
70 
50 
30 
90 

100 
40 
35 
63 
90 

60 
33 

100 
90 
50 

90 
80 
40 
67 
90 

70 
60 
80 
80 
50 

75 
70 
16 
50 
25 

50 
40 
80 
90 
80 

75 
70 
30 
60 
70 

40 
60 
40 
10 
75 

80 
30 

6 
60 
65. 

45 
20 
90 
90 
50 

50 
30 
40 
63 
90 

70 
60 
70 
80 
45 

21 20 
73 48 
75 73 
90 40 
45 40 

65 
70 
16 
50 
25 

40 
30 
80 
90 
60 

70 
40 
30 
60 
60 

40 
60 
30 

9 
50 

80 
30 

6 
55 
40 

40 
15 
90 
90 
50 

50 
25 
40 
56 
90 

60 
60 
50 
70 
20 

18 
47 
55 
40 
40 

60 
50 
80 
15 
35 

30 
30 
50 
50 
15 

80 
18 
60 
70 
70 

70 
35 
40 
50 
50 

40 
11 
12 
45 
50 

1 
70 
35 
60 
40 

20 
15 
35 
60 
40 

60 
10 
40 

8 
13 

20 
90 
20 
20 
30 

25 
70 
14 
35 
20 

30 
30 
80 
90 
60 

65 
30 
30 
50 
50 

40 
60 
20 

9 
45 

80 
30 

6 
38 
40 

40 
14 
80 
90 
40 

40 
25 
30 
40 
90 

60 
20 
50 
70 
20 

15 
31 
54 
30 
30 

MINERAL NAME 

OLIGOCLASE 
HYPERSTHENE 
MAR GAR IT"E 
ALBITE 
TOPAZ 

RUTHERFORDINE SYN 
ROCKBRIDGE HE 
POLYBASITE 
REALGAR 
CANCRINITE 

ANORTHITE SYN 
ANNABERGITE 
OliGOCLASE 
ORTHOCLASE 
ANDESINE 

LABRADORITE 
ANORTHITE 
BORNITE 
PARAGONITE SYN 
KYANITE (OISTHENEI 

KYANITE 
AlBITE (HIGH) 
POLYHALITE 
CLINOENSTATITE SYN 
DUFRENITE 

MONTMORILLONITE !All SYN 
ANORTHITE 
ENSTATITE 
SCORODITE 
GREENOCKITE 

KAINITE 
URANINITE SYN 
ARFVEDSONITE 
AXINITE 
BUTLERITE 

HOLLANDITE 
FLUORITE SYN 
AMBL YGONITE 
SYLVITE 
CLI NOC LA SITE 

BARYTOCALCITE 
HOLLANDITE 
XANTHOCONITE 
PYROLUSITE 
CORDIERITE IHIGHl SYN 

MINERAL NAME 

LAZULITE 
GLAUBERITE 
LANGBE1 NITE 
COLEMANITE 
BARYTOCALCITE 

EMPLECTITE 
CHALCOST ILB IT E 
EMMONSITE 
HOLLANDITE 
CUPRODESCLOIZITE 

CORDIERITE 
CRYPTOMELANE 
CARNOTITE 
NATROJAROSI TE 
PHENAK ITE 

LANARITE 
HOLLANDITE 
FERGUSONITE 
SPHALERITE SYN 
TREMOLITE 

HARMOTOME 
STANN IT E 
WURTZITE 
BISMUTHINITE SY~ 
TALC 

DATOLITE 
ANHYOR ITE 
EMPLECTITE 
HOLLANDITE 
JAROSITE 

PEARCEITE 
ESCHYNITE 
TETRADYMITE 
ANTIMONY 
HOLLAtliDITE 

ACT I NOll TE 
CRYPTOMELANE 
CRYPTOMELANE 
SCHEEL ITE 
RIEBECKITE SYN 

TREMOLITE IFLOURJ SYN 
THENARDITE 
HEMIMORPHITE 
EMPLECT ITE 
TILLEYITE 

FILE NO. 

9-0457 
2-0520 

12-0188 
9-0466 

12-0765 

9-0163 
8-0159 
8-0123 
9-0441 
3-0503 

10-0379 
ll-0625 
9-0457 
9-0462 

10-0359 

9-0465 
12-0301 
14-0323 
10-0420 
ll-0046 

3-0513 
10-0393 
13-0526 
13-.0415 
8-0155 

11-0303 
9-0464 
7-0216 
5-0216 
6-0314 

14-0591 
5-0550 

14-0633 
6-0448 

16-0819 

12-0514 
4-0864 
8-0lOZ 
4-0587 

12-0297 

15-0285 
4-0590 
8-0134 

12-0716 
13-0293 

FILE NO. 

14-0137 
2-0550 

17-0740 
6-0331 

15-0285 

10-0474 
9-0143 
7-0404 
4-0813 

13-0240 

12-0303 
12-0706 
8-0317 

11-0302 
9-0431 

4-0598 
12-0514 
9-0443 
5-0566 

13-0437 

13-0494 
11-0062 
12-0688 
6-0333 

13-0558 

11-0070 
6-0226 
2-0516 
4-0590 

10-0443 

8-0132 
15-0864 
9-0447 
5-0562 
4-0813 

7-0336 
6-0547 
4-0778 
8-0145 

15-0516 

9-0330 
5-0631 
5-0555 
3-0581 

13-0416 



36.37 
36.39 
36.41 
36.42 
36.42 

36.42 
36.49 
36.49 
36.49 
36.49 

36.53 
36.53 
36.53 
36.53 
36.53 

36.53 
36.60 
36.62 
36.62 
36.65 

36.66 
36.66 
36.75 
36.75 
36.75 

36.76 
36.76 
36.79 
36.79 
36.79 

·36.79 
36.79 
36.80 
36.80 
36.83 

36.85 
36.88 
36.88 
36.90 
36.90 

36.90 
36.92 
37.01 
37.01 
37.01 

37.01 
37.01 
37.03 
37.08 
37.12 

37.14 
37.14 
37.14 
37.16 
37.16 

37.17 
37.23 
37.24 
37.25 
37.26 

37.26 
37.29 
37.29 
37.29 
37.29 

37.33 
37.33 
37.37 
37.37 
37.37 

37.37 
37.37 
37.37 
37.39 
37.41 

37.42 
37.43 
37.48 
37.49 
37.52 

37.52 
37.52 
37.62 
37.62 
37.62 

37.62 
37.62 
37.65 
37.65 
37.65 

40.58 
32.38 
32.68 
23.48 
38.74 

60.28 
14.06 
39.42 
42.18 
63.08 

13.22 
15.91 
39.45 
42.05 
43 .. 22 

43.87 
44.61 
36.26 
44.06 
42.67 

12.07 
32.42 
13.34 
37.75 
41.53 

35.98 
36.42 

7.26 
25.26 
39.74 

41.25 
62.03 
26.35 
32.48 
38.39 

22.77 
10.59 
22.04 
13.36 
41.56 

62.25 
14.73 
34.88 
37.62 
40.30 

41.04 
53.79 
34.79 
30.00 
13.52 

34.98 
56.03 
61.31 
12.96 
24.47 

13.17 
50.16 
19.03 
29.70 
37.75 

49.55 
32.71 
49.56 
63.00 
66.14 

13.12 
28.99 
29.75 
35.68 
36.37 

37.93 
40.30 
43.52 
7.34 

38.97 

37.14 
42.04 
42.11 
65.04 
36.37 

42.16 
44.97 
35.32 
37.01 
39.86 

42.33 
76.09 
18.53 
26.27 
36~03 

TWD-THET A ( IRON) 

44.79 
77.87 
54.38 
36.76 
2.8.76 

23.48 
31.18 
34.11 
61.26 
24.29 

41.74 
38.20 
66.62 
33.31 
21.90 

54.08 
32.30 
49.99 
39.14 
11.24 

24.42 
55.80 
40.95 
33.27 
34.65 

18.12 
23.48 
24.86 
47.19 
67.05 

13.28 
74.69 
27.88 
29.35 
41.34 

58.83 
32.79 
36.14 
34.91 
13.48 

127.07 
26.22 
36.03 
55.16 
61.23 

48.87 
47.57 
54.83 
74.95 
33.82 

75.17 
24.14 
26.83 
13.37 
71.34 

32.81 
63.92 
56.73 
34.24 
70.90 

26.28 
66.28 
58.52 
54.05 
35.09 

25.43 
41.56 
45.41 
26.53 
30.82 

51.39 
74.95 
43.57 
44.47 
47.53 

28.99 
126.87 
33.62 
37.33 
48.10 

64.23 
41.69 
51.19 
24.91 
45.40 

74.52 
42.40 
15.07 
76.70 
41.69 

TWO-THETA (IRON) 

31.56 
50.96 
13.47 
59.53 
35.00 

36.26 
41.69 
37.42 
33.31 
12. t7 

13.05 
55.08 
50.22 
30.11 
18.60 

61.26 
29.70 
61.38 
75.00 
60.22 

35.96 
34.20 
33.17 
41.53 
35.21 

36.26 
79.72 
62.70 
25.10 
35.12 

61.31 
43.13 
73.93 
50.22 
61.26 

48.20 
32.38 
39.27 
55.16 
36.26 

74.45 
63.45 
40.45 
33.78 
66.71 

31.46 
58.20 
39.88 
94.50 
12.42 

48.87 
102.85 

45.64 
27.26 
47.60 

37.23 
60.84 
31.28 
42.93 
24.72 

40.30 
42.37 
40.33 

128.17 
39.02 

33.32 
26.60 
31.55 
55.16 
48.63 

42.00 
46.94 
75.53 
43.70 
38.92 

45.64 
42.66 
46.33 
86.69 
37.91 

31.59 
67.14 
44.97 
76.70 
49.31 

46.53 
108.82 
32.48 
55.74 
49.55 

23.71 
52.19 
33.96 
60.32 
34.36 

43.57 
34.88 
32.02 
77.87 
50.69 

45.02 
70.42 
45.83 
43.92 
78.56 

29.86 
34.32 
64.23 
52.45 
46.53 

26.87 
60.95 
32.38 
58.52 
59.18 

35.28 
60.32 
44.65 
11.71 
30.61 

32.61 
104.75 
44.49 
42.16 
68.37 

51.92 
16.20 
58.52 
80.44 
87.17 

105.62 
39.50 
52.97 
71.87 
68.04 

22.09 
37.91 
44.84 
81.42 
24.14 

53.24 
66.59 
51.19 
35.47 
63.92 

36.03 
62.21 
34.01 
42.68 
26.70 

44.97 
61.30 
45.02 
62.58 
19.30 

27.38 
38.96 
38.16 
77.28 
53.24 

20.34 
55.45 

107.51 
45.75 
44.14 

51.19 
53.03 
59.37 
40.14 
40.45 

47.60 
26.27 
61.60 
77.87 
63.08 

48.63 
90.75 
63.45 
34.98 
54.33 

32.38 
53.50 
28.76 
43.37 
41.42 

69.75 
42.51 
53.50 
93.39 
51.92 

24.75 
43.22 
30.11 
44.32 
45.40 

37.42 
48.22 
21.91 
63.85 
22.68 

46.79 
90.00 
12.06 
60.88 
68.47 

44.72 
43.37 
70.42 
81.09 
46.88 

34.57 
72.71 
54.18 
60.88 
63.14 

41.20 
26.98 
20.02 
23.94 
53.03 

143.49 
29.61 
62.70 
61.26 
76.70 

42.33 
65.04 
30.78 

104.51 
42.40 

65.04 
53.66 
24.51 
69.85 
89.16 

37.52 
45.70 
59.50 
52.45 
29.51 

53.50 
26.41 
54.24 

129.96 
49.82 

22.85 
48.49 
53.79 
52.71 
62.70 

25.23 
64.23 

111. 62 
71.83 
73.07 

24.51 
29.46 
70.76 
42.67 
35.32 

79.48 
79.72 
42.00 
61.26 
45.75 

71.34 
113.07 

54.05 
29.42 
61.42 

RE~ATIVE INTENSITY 

100 
100 

97 
100 

80 

100 
160 
100 
100 

80 

80 
80 
30 
95 
20 

100 
100 
100 
100 

80 

100 
100 

80 
85 

100 

100 
31 

100 
100 

25 

80 
100 
100 

70 
100 

100 
40 
80 

100 
100 

100 
57 

100 
100 

65 

100 
60 

100 
53 

100 

30 
100 

70 
50 

100 

100 
100 
100 
100 
100 

30 
100 

60 
90 

100 

60 
100 
100 
100 

60 

95 
100 
100 

86 
100 

100 
90 
75 

100 
31 

70 
100 
100 

70 
90 

97 
100 

90 
100 
100 

100 
50 
80 
31 
60 

28 
80 
50 
50 
80 

100 
100 

30 
90 
80 

25 
90 
50 
60 
60 

50 
100 

90 
60 
40 

75 
53 

100 
12 
35 

70 
70 
70 
60 
28 

70 
40 
70 
50 
80 

75 
51 
70 

100 
75 

70 
40 
76 
30 
60 

22 
50 
25 
40 
70 

60 
70 
20 
70 
20 

15 
70 
50 
50 
60 

20 
80 
60 
40 
30 

75 
30 

100 
57 
22 

60 
70 
60 
55 
20 

70 
40 
60 
35 
80 

70 
28 
50 
90 
55 

50 
40 
67 
28 
60 

16 
50 
25 
20 
60 

60 
70 
17 
70 
18 

12 
60 
50 
40 
60 

15 
80 
55 
40 
30 

65 
28 

100 
46 
20 

60 
60 
60 
30 
15 

60 
30 
60 
25 
80 

60 
27 
40 
90 
35 

RELATIVE INTENSITY 

95 
100 
100 

90 
75 

100 
70 

100 
90 

100 

100 
50 
60 

100 
100 

100 
100 

60 
100 

50 

65 100 
100 18 

95 100 
55 100 

100 100 

100 25 
100 ·100 
100 24 
100 80 

80 100 

85 100 
100 60 

60 100 
70 100 

100 100 

80 100 
100 60 
100 70 
100 100 
100 100 

50 100 
65 100 
60 100 
50 100 

100 60 

100 
90 

100 
100 
100 

70 
68 

100 
100 

50 

100 
100 

90 
100 
90 

100 
100 

95 
87 

100 

70 
30 
55 
70 
20 

90 
50 
50 
90 
40 

65 
30 
40 
40 
12 

90 
50 
50 
80 
40 

95 65 
18 17 
45 40 
56 55 
60 60 

16 
90 
16 
60 
50 

65 
40 
70 
30 
90 

35 
60 
70 

100 
80 

60 
70 
60 
70 
45 

80 
80 
80 

100 
50 

60 
84 
50 
86 
90 

16 
90 

9 
60 
40 

55 
35 
40 
30 
40 

30 
40 
70 

100 
80 

50 
50 
45 
30 
40 

60 
80 
60 
90 
50 

55 
68 
45 
76 
40 

55 
20 
40 
30 
10 

90 
45 
50 
80 
40 

55 
17 
35 
41 
60 

10 
90 

9 
40 
30 

50 
35 
40 
30 
40 

25 
30 
50 

100 
60 

50 
40 
25 
20 
40 

60 
70 
60 
90 
50 

25 
63 
12 
71 
30 

50 
20 
57 
23 
60 

14 
50 
25 
20 
60 

50 
60 
l3 
70 
15 

12 
40 
40 
40 
40 

15 
80 
50 
35 
30 

25 
23 

100 
40 
20 

60 
55 
50 
30 
14 

50 
30 
50 
20 
60 

60 
21 
30 
80 
35 

50 
20 
35 
30 
10 

80 
40 
40 
70 
40 

55 
14 
30 
41 
60 

10 
70 

9 
30 
30 

30 
30 
40 
20 
30 

25 
30 
40 

100 
60 

40 
30 
25 
20 
30 

60 
70 
50 
80 
40 

25 
63 
10 
57 
30 

MINERAL NAME 

GAOOLINITE 
CORONADITE 
BARITE S'iN 
SCHEELITE 
PECTOLITE 

POWElliTE 
OUNOASITE 
MONAZITE 
URANINITE 
CALEDONITE 

RIEBECKITE 
NATROLITE (K) SYN 
AKERMANITE 
HORNBLENDE 
SPINEL tMN) 

KALIOPHILITE 
PREHNITE 
JAROSITE 
STEPHANITE 
TRONA 

PYROPHYLLITE 
SCAPOLITE 
GRUNERITE 
VANADINITE 
CUPROBISMUTITE 

LAZULITE 
SCHEELITE 
MONTMORILLONITE 
PYROPHYLLITE 
GEHLENITE SYN 

CUMMINGTON ITE 
CHALCOPYRITE !GAMMA) 
NEPHELINE !Kl 
SCAPOLITE 
MASSICOT SYN 

CARPHOS I OER IT E 
COPlAPITE 
NATROJAROSITE 
ANTHOPHYLLITE MG SYN 
CUMMINGTONITE IMN) 

CHALCOPYRITE lBETA) 
GYPSUM 
EMPLECTITE 
MIMET ITE 
COVELLITE 

MINERAL NAME 

S TI BNITE SYN 
SYLVANITE 
ANTHOPHYlliTE 
COLORADOITE 
ANTHOPHYlliTE AL-FE 

EMPLECTITE 
BORACITE 
SCAWTITE 
CORDIERITE 
PYROPHYLL IT E 

CORDIERITE llOW) SYN 
CALCITE SYN 
BEAVERITE 
NITER SYN 
SCAWTITE 

SODA-NITER SYN 
SCAPOLITE 
NITER lNAl SYN 
CHALCOPYRITE 
PENTLANDITE 

CORDIERITE lHIGHl SYN 
NEPHELINE S YN 
CHALCOS I DER IT E 
KAI NITE 
EMPLECTITE 

ESCHYNITE 
NAGYAGITE 
S TETEFELD IT E 
BEl DELLITE 
PIGEON ITE 

SCAWTI TE 
SPURRITE 
ANDRADITE SYN 
CORVUSITE 
TILLEYITE 

STAUROLITE 
L ITHIOPHILI TE 
POLYBASITE 
MIMETITE 
PEARCEITE 

UVAROVITE 
MICROLITE 
BASSANITE 
ANGLE SITE 
CHALCOST ILB IT E 

FILE NO. 

8-0190 
7-0361 
5-0448 
7-0210 

12-0238 

7-0212 
21-0936 
11-0556 
13-0225 
8-0153 

14-0230 
3-0062 

10-0391 
9-0434 
4-0732 

11-0313 
7-0333 

10-0443 
11-0108 
11-0643 

12-0203 
2-0405 

17-0725 
13-0585 
8-0086 

14-0137 
7-0210 
3-0009 
3-0574 
9-0216 

7-0382 
11-0570 
12-0198 
14-0170 
5-0570 

2-0597 
11-0395 
11-0302 
16-0401 
13-0376 

11-0515 
6-0046 

10-0474 
13-0056 
6-0464 

FILE NO. 

6-0474 
9-0477 
9-0455 
8-0026 

11-0253 

2-0516 
5-0710 

10-0400 
9-0472 
2-0613 

13-0294 
5-0586 

11-04 76 
5-03 77 

12-0777 

7-0271 
2-0412 
7-0271 
9-0423 
8-0090 

13-0293 
9-0338 
8-0127 

14-·0591 
3-0581 

15-0864 
8-0003 
8-0012 
3-0013 

13-0421 

10-0400 
13-0496 
10-0288 
15-0247 
13-0416 

15-0397 
13-0336 
8-0123 

13-0056 
8-0132 

11-0696 
3-1139 

14-0453 
5-0577 
9-0143 



37.65 
37.67 
37.67 
37.67 
37.67 

37.67 
37.73 
37.75 
37.75 
37.75 

37.75 
37.78 
37.78 
37.79 
37.80 

37.80 
37.80 
37.80 
37.80 
37.82 

37.89 
37.91 
37.93 
37.93 
37.93 

37.93 
37.93 
37.93 
37.98 
38.03 

38.03 
38.03 
38.03 
38.03 
38.05 

38.07 
38.07 
38.07 
38.07 
38.07 

38.09 
38.10 
38.16 
38.16 
38.16 

38.16 
38.16 
38.16 
38.16 
38.19 

38.20 
38.20 
38.20 
38.20 
38.20 

38.20 
38.20 
38.29 
38.29 
38.29 

38.29 
38.30 
38.34 
38.34 
38.34 

38.34 
38.39 
38.39 
38.41 
38.44 

38.44 
38.44 
38.47 
38.47 
38.51 

38.61 
38.61 
38.62 
38.68 
38.68 

38.69 
38.70 
38.71 
38.74 
38.75 

38.75 
38.75 
38.75 
38.78 
38.86 

40.14 
26.80 
45.02 
45.22 
63.61 

63.88 
38.29 
14.11 
36.75 
37.26 

55.16 
38.16 
44.61 
45.06 
16.65 

30.70 
39.16 
44.84 
73.44 
34.87 

39.04 
65.04 
16.94 
23.19 
37.37 

39.33 
40.90 
55.22 
14.24 
13.58 

28.23 
39.70 
40.45 
44.97 
34.19 

16.38 
25.21 
29.30 
56.09 
56.09 

32.81 
38.39 
12.47 
18.78 
24.88 

36.14 
37.78 
42.85 
45.07 
44.18 

15.91 
25.09 
30.70 
32.14 
39.59 

40.03 
64.55 
37.73 
45.18 
53.76 

64.63 
45.93 
27.54 
33.11 
37.80 

63.14 
36.83 
38.10 
45.36 
23.56 

68.94 
68.94 
20.67 
65.08 
35.29 

25.09 
40.48 
32.82 
24.10 
32.81 

40.90 
34.11 
23.99 
36.42 
38.88 

40.03 
43.39 
80.84 
40.54 
23.20 

TWO-THETA (IRON) 

35.91 
34.46 
73.44 
73.44 
76.31 

76.59 
23.09 
28.43 
33.27 
18.60 

38.86 
55.74 
80.37 
39.13 
35.12 

38.34 
49.98 
17.14 
85.27 
43.83 

17.49 
114.62 
35.47 
18.87 
36.26 

35.53 
38.69 
42.54 
45.77 
27.36 

12.49 
55.16 
46.14 
44.43 
41.55 

41.88 
75.63 
31.94 
42.87 
42.87 

54.96 
23.38 
3-9.99 
64.63 
25.17 

54.05 
39.31 
39.02 

129.73 
18.64 

43.57 
29.70 
3'8. 86 
26.53 
24.72 

56.03 
38.98 
72.85 
45.26 
25.61 

43.75 
60.39 
25.26 

127.51 
56.16 

25.43 
54.60 
14.22 
46.18 
42.00 

46.38 
35.93 
68.56 
31.38 
23.15 

32.86 
27.31 
49.75 
54.05 
35.51 

35.24 
22.80 
34.04 
69.00 
69.00 

65.52 
29.86 
31.28 
36.49 
75.57 

TWO-THETA (lRONl 

61.23 
55.74 
75.53 
81.62 
28.10 

36.53 
48.46 
68.50 
42.54 
42.37 

45 • .,.8 
77.59 
23.09 
73.87 
73.37 

77.28 
23.48 
23.94 
25.50 
30.70 

64.71 
41.34 
23.38 
82.23 
29.91 

46.14 
51.19 
35.36 
78.25 
30.42 

19.93 
76.31 
19.89 
35.80 
19.89 

37.93 
24.01 
34.49 
28.76 
39.59 

47.19 
75.96 
13.41 
57.35 
43.18 

41.35 
38.98 
71.83 
73.80 
26.54 

63.92 
49.82 
66.28 
72.92 
16.89 

17.86 
44.47 
29.70 
29.91 
60.19 

44.43 
30.02 
30.61 
43.75 
43.75 

51.24 
48.10 
29.86 
55.39 
30.85 

23.66 
81.67 
41.56 
44.65 
48.44 

13.57 
26.60 
45.48 
47.90 
68.73 

35.93 
29.75 
17.69 
33.82 
44.79 

76.20 
47.81 
45.79 
55.87 
19.21 

20.27 
48.91 
86.02 
86.02 
36.06 

133.07 
30.35 
58.85 
58.52 
26.70 

52.45 
26.65 

123.23 
34.91 
71.39 

63.92 
22.52 
38.88 

129.73 
72.26 

46.42 
37.89 
25.85 
47.81 
20.34 

34.28 
33.72 
93.49 
24.72 
18.25 

21.89 
46.34 
63.85 
66.71 
56.66 

22.76 
48.46 
46.18 
94.42 
94.42 

93.76 
30.70 
36.49 
77.28 
48.31 

63.08 
26.65 
60.54 
55.05 
.32 •. 33 

70.42 
75.57 
82.78 
24.20 
18.90 

25.09 
110.49 
30.35 
55.16 
67.14 

110.21 
30.80 
34.79 
46.98 
63.92 

147. 11 
68.37 
30.70 
74.89 
46.14 

29.98 
18.88 
62.81 

111.92 
54.80 

14.64 
46.58 
67.48 
54.76 
42.16 

33.72 
31.56 
24.75 
34.36 
42.37 

26.22 
72.82 
72.51 
81.42 
30.24 

27.87 
76.77 
34.91 
94.42 
43.75 

30.44 
45.66 
23.46 
60.88 
29.51 

80.37 
34.32 

161.92 
38.32 
41.73 

68.23 
so. 26 
52.24 

129.73 
80.84 

44.76 
93.39 
41.88 
26.73 
25.23 

54.41 
36.42 
60.60 
28.58 
31.92 

40.45 
30.42 
48.82 
72.85 
56.54 

29.22 
49.58 
52.76 

121.55 
121.55 

68.83 
45.83 
37.78 
44.24 
49.68 

43.00 
34.32 
53.24 

125.21 
56.70 

43.22 
43.39 
15.61 
43.75 
24.15 

26.16 
81.63 
45.66 
69.40 
30.16 

114.62 
68.73 
25.79 
13.41 
68.23 

51.24 
63.14 
45.83 
69.47 
68.94 

52.45 
24.29 
45.79 

137.02 
37.20 

23.99 
74.19 
23.04 
59.78 
32.65 

36.42 
58.83 
35.33 
41.42 
43.39 

36.42 
****** 

19.50 
106.88 
68.94 

RE~ATIVE INTENSITY 

100 60 
100 70 

80 100 
100 100 
100 60 

100 60 
100 95 

80 100 
100 85 
100 100 

100 90 
80 100 
70 100 

100 40 
75 1 ()0 

100 40 
100 100 
100 60 
100 100 

90 100 

90 100 
60 100 
30 100 

100 90 
100 80 

30 30 
70 70 
60 40 

100 100 
50 25 

30 20 
65 60 
90 80 
60 40 
60 60 

70 60 
70 60 
80 70 
30 30 
75 63 

40 30 
80 70 
40 40 

100 100 
90 40 

90 45 
70 50 
26 25 
70 70 
35 30 

95 100 60 
65 100 65 
90 100 90 

60 
30 
90 
80 
70 

100 100 100 
80 100 90 

70 100 
90 100 

100 90 
100 50 
100 98 

67 
60 

100 
33 
33 

100 
100 

80 
100 
100 

70 
90 
60 
30 
63 

67 
60 
80 
33 
33 

100 84 57 
100 90 60 

80 100 80 
100 90 80 

90 100 100 

50 
60 
60 
30 
59 

53 
50 
80 
33 
33 

35 
55 
60 
70 
80 

20 
60 
40 
90 
20 

20 
55 
70 
40 
60 

50 
40 
50 
25 
63 

30 
55 
40 

100 
40 

45 
40 
20 
70 
25 

50 
25 
80 
65 
60 

40 
60 
60 
30 
57 

40 
50 
60 
13 
13 

17 
55 
60 
60 
70 

20 
60 
20 
80 
20 

10 
55 
50 
35 
60 

50 
35 
50 
25 
50 

27 
35 
20 

100 
40 

30 
40 
18 
60 
25 

45 
25 
60 
65 
60 

40 
50 
50 
30 
55 

40 
50 
60 
13 
13 

16 
45 
60 
40 
70 

RElATIVE INTENSITY 

90 100 
100 80 

80 100 
40 100 
85 100 

100 100 
30 100 

100 50 
100 80 

80 100 

100 100 
100 45 
95 100 

100 100 
100 100 

100 90 
100 60 
100 90 

90 100 
40 100 

100 
31 
90 
50 

100 

100 
100 

80 
100 
100 

100 
100 

70 
100 

80 

65 
70 
80 

100 
90 

80 
90 
80 

100 
50 

80 
100 
100 
100 

40 

80 
90 

100 
80 
65 

80 
80 

100 
100 
100 

100 
100 
100 

80 
100 

100 
100 
100 

90 
100 

50 
70 
90 
35 
85 

80 
30 
20 
80 
80 

40 
60 
80 
30 
65 

70 
30 
14 
60 
70 

70 60 
40 20 
65 60 

100 100 
100 80 

90 60 
50 50 
70 70 
90 70 
40 30 

70 
28 
60 
50 
35 

70 
80 
90 
50 
60 

60 
70 
80 

100 
80 

65 
50 
40 
60 
50 

90 
100 
60 
74 

100 

50 
20 
55 
30 
35 

60 
70 
80 
30 
45 

40 
60 
50 
50 
60 

30 
50 
30 
60 
40 

40 
90 
45 
34 
40 

30 
40 
70 
25 
60 

70 
30 
14 
50 
70 

20 
35 
60 
12 
45 

60 
20 
12 
40 
70 

60 60 
20 15 
55 55 

100 100 
80 70 

60 60 
50 50 
70 60 
70 60 
30 27 

50 
15 
55 
30 
30 

60 
60 
60 
30 
45 

40 
60 
50 
40 
50 

25 
50 
30 
60 
40 

30 
90 
45 
23 
28 

40 
14 
45 
16 
30 

60 
40 
50 
30 
35 

40 
60 
40 
40 
50 

25 
45 
30 
60 
40 

30 
*** 

30 
20 
20 

MINERAL NAME 

XANTHOCONITE 
NEPHELINE 
DIOPSIDE SYN 
D.lOPSIOE 
PYROCHLORE 

TETRAHEDRITE 
HUEBNERITE SYN 
URANOPHANE 
VANAOINITE 
SCAWTITE 

CALAVERITE 
PYROMORPHITE 
FRANKLI NIT E 
DIOPSIDE 
ERY THR IT E 

EUXENITE 
AlUNITE 
ACMITE (AEGIRINE) 
AUGITE 
SPHENE 

ACMITE SYN 
SPERRY LITE 
ANNABERGITE 
OliVENITE 
ESCHYNITE 

CLINOENSTATITE SYN 
RHODONITE 
TROILITE IPYRRHO.l SYN 
APOPHYLLITE 
CUPROSKlODOWSKITE 

HEULANDITE 
APHTHITALITE 
PEARCEITE 
HEDENBERGITE 
CELESTITE SYN 

VIVIANITE SYN 
CHLORITOID 
WOLLASTONITE 
PYRRHOTITE SYN 
TROILITE tPYRRHO.) SYN 

GALENA SYN 
WOLFRAMITE SYN 
OKENITE 
STI B ICONITE 
CHLORITOID 

MINERAL NAME 

FERGUSON HE 
PYROMORPHITE 
GROSSULAR ITE 
MAGNES IOFERRIT E 
TOURMALINE 

NATROLITE (K) SYN 
CHLORITOID 
COLUMBITE (TANTALITE) 
AllANITE IMETAMICT) 
lHOMSONITE 

SPOOUMENE (ALPHA) SYN 
BETAFITE 
HUEBNERITE SYN 
MAGHEMITE SYN 
BISMUTITE 

YTTROTANTAL ITE 
WOLFRAMITE 
NEPHELINE HYDRATE II SYN 
NEPHELINE HYDRATE I SYN 
EUXENITE 

CALCITE IMANGANOANl 
MASSICOT SYN 
WOLFRAMITE SYN 
SPINEL llll SYN 
FERBERITE SYN 

FER8ERITE 
UVANITE 
REALGAR 
TENNANTITE 
TOPAZ 

NEPHELINE III SYN 
SPODUMENE (ALPHA) 
ANALCIME !ZEOLITE) 
AMBL YGON ITE 
ANALCIME (ZEOLITE} 

RHODONITE 
CARNALLITE 
BREWSTER ITE 
PECTOLITE 
ALLANITE (NON-METAMICT) 

JADEITE 
GARNET (FE,MN) 
CHRYSOCOLLA 
TIN (BETA) 
UBETHENITE SYN 

FILE NO. 

8-0134 
9-0458 
3-0860 
2-0656 

13-0254 

11-0107 
13-0434 
8-0442 

13-0585 
12-0777 

7-0344 
12-0704 
10-0467 
11-0654 
10-0480 

9-0442 
14-0136 
3-0621 
3-0623 

11-0142 

15-0787 
9-0452 

11-0625 
4-0657 

15-0864 

13-0415 
13-0138 
4-0832 
7-0170 
8-0290 

13-0196 
6-0429 
8-0130 

16-0701 
5-0593 

3-0070 
7-0398 

10-0487 
1-1247 
1-1247 

5-0592 
12-0727 
3-0029 

10-0388 
14-0062 

FILE NO. 

9-0443 
12-0704 

3-0826 
17-0464 
14-0076 

3-0062 
6-0158 

16-0337 
9-0474 
9-0490 

9-0029 
13-0197 
13-0434 
15-0615 
4-0666 

11-0116 
11-0591 
10-0459 
10-0460 
9-0442 

2-0714 
5-0570 

12-0727 
13-.0207 
12-0729 

10-0449 
8-0322 
9-0441 

11-0102 
12-0765 

12-0247 
9-0468 
7-0363 
8-0102 
7-0340 

13-0138 
8-0075 

15-0582 
12-0238 
10-0366 

9-0463 
10-0367 
11-0322 
4-0673 
1-0274 



38.86 
38.86 
38.86 
38.86 
38.88 

38.88 
38.97 
38.98 
38.98 
38.98 

39.02 
39.02 
39.02 
39.02 
39.04 

39.04 
39.13 
39.14 
39.14 
39.14 

39.16 
39.16 
39.16 
39.23 
39.27 

39.27 
39.33 
39.40 
39.41 
39.42 

39.42 
39.42 
39.42 
39.45 
39.45 

39.45 
39.45 
39.45 
39.46 
39.50 

39.52 
39.55 
39.55 
39.55 
39.55 

39.55 
39.58 
39.58 
39.59 
39.59 

39.59 
39.64 
39.67 
39 •. 67 
39.70 

39.70 
39.70 
39.74 
39.74 
39 .• 74 

39.74 
39.76 
39.86 
39.86 
39.86 

39.86 
39.87 
39.88 
39.88 
39.88 

39.99 
39.99 
40.01 
40.03 
40.03 

40.05 
40.14 
40.14 
40.14 
40.15 

40.17 
40.18 
40.18 
40.27 
40.28 

40.30 
40.30 
40.30 
40.30 
40.30 

30.49 
37.75 
39.16 
41.53 ' 
32.86 

38.75 
37.41 
29.59 
33.31 
34.86 

19 •. 26 
32.\13 
46.18 
47.70 
17.49 

52.27 
37.79 
32.58 
36.62 
56.64 

35.24 
37.80 
38.86 
52.45 
31.54 

37.62 
37.93 
42.16 
44.30 
34.75 

35.62 
36.49 
49.55 
15.49 
35.01 

36.53 
40.94 
46.79 
42.00 
34.64 

44.43 
33.53 
36.03 
46.73 
56.34 

TWO-THETA (IRON! 

18.05 
55.16 
35.52 
20.19 
30.73 

39.59 
35.12 
41.30 
40.68 
21.79 

53.55 
32.42 
75.63 
72.66 
37.89 

64.63 
45.06 
41.20 
44.06 
70.82 

81.09 
49.98 
35.52 
65.68 
22.87 

35.32 
35.53 
27.82 
77.96 
22.01 

45.71 
34.11 
50.96 
19.44 
62.81 

66.62 
62.77 
85.27 
13.10 
13.95 

78.50 
58.58 
45.36 
85.20 
58.83 

32.68 
56.03 
39.79 
32.20 
47.44 

44.79 
38.92 
46.53 
43.18 
71.83 

12.11 
61.55 
83.82 
42.42 
25.43 

65.44 
45.26 
57.56 
54.05 
97.22 

74.52 
60.39 
39.79 
65.90 
56.03 

44.97 
46.38 
13.76 
74.57 
42.33 

38.46 
26.83 
34.10 
25.79 
68.05 

56.73 
73.44 
57.01 
55.97 
24.32 

46.72 
35.64 
30.42 
77.06 
73.37 

TWO-THETA IIRONl 

72.33 
40.80 
46.82 
18.90 
38.20 

38.88 
30.42 
36.25 
46.08 
38.03 

42.51 
42.85 
33.82 
40.94 
66.78 

67.05 
32.15 
37.62 
41.84 
44.61 

53.76 
27.68 

7.82 
30.70 
44.28 

12.47 
43.18 
45.57 
38.20 
47.19 

45.59 
20.65 
37.65 
45.93 
41.69 

58.13 
45.59 
45.79 
40.81 
32.81 

21.46 
32.52 
32.68 
35.70 
37.37 

36.03 
63.&8 
85.35 
25.55 
42.37 

38.75 
22.09 
52.53 
80.90 
55.16 

46.94 
47.15 
44.10 
59.57 
67.21 

36.79 
36.26 
36.26 
15.27 
45.96 

67.14 
45.89 
23.69 
66.66 
22.99 

38 •. 16 
32.20 
44.36 
45.98 
38.75 

31.57 
22.32 
3.5.91 
43.70 
32.61 

73.03 
66.10 
31.77 
41.73 
30.35 

14.26 
17.69 
33.37 
32.52 
79.72 

44.06 
59.14 
77.01 
16.89 
16.89 

44.79 
18.60 
29.83 
67.21 
27.31 

51.69 
61.60 
11.09 
63.53 
46.98 

47.53 
52.04 
49.31 
42.51 
62.33 

70.35 
36.00 
31.71 
66.36 
28.32 

31.28 
49.31 
31.60 
17.86 
76.20 

44.37 
41.20 
54.05 
72.85 
50.50 

34.59 
31.66 
44.65 
32.71 
41.82 

49.31 
35.93 
38.16 
17.69 
46.94 

34.32 
52.45 
18.58 
34.65 
62.90 

42.37 
44.14 
43.00 
67.00 
26.32 

17.30 
71.30 
56.40 
62.43 
46.42 

30.35 
34.91 
59.18 
52.45 

110.21 

88.36 
22.52 
18.58 
64.96 
57.24 

61.60 
34.28 
57.34 
21.74 
42.67 

44.94 
32.02 
53.79 
37.80 
75.06 

45.83 
32.61 
76.17 
31.09 
28.10 

75.11 
67.88 
42.51 
71.94 
95.25 

22.49 
33.21 
71.90 
35.70 
18 .• 90 

42.37 
45.22 
62.21 

117.01 
46.34 

77.28 
34.88 
22.22 
49.58 
47.40 

30.61 
62.43 
63.08 
46.73 
69.40 

31.00 
62.39 
15.70 
52.97 
19.57 

36.49 
27.80 
49.74 
25.09 
26.22 

47.44 
5C.69 
20.27 
81.67 
62.14 

100.37 
44.28 
65.94 
63.49 
29.38 

56.95 
38.01 
60.88 
30.52 
55.4.5 

23.27 
80.37 
33.04 
22.19 
67.96 

43.39 
73.07 
51.95 
61.19 
49.75 

34.04 
46.06 
70.90 
43.87 
44.76 

42.29 
38.32 
60.88 
63.85 
33.78 

44.65 
80.26 
33.04 
57.47 
61.26 

42.00 
54.41 
74.46 
62.54 
43.88 

34.10 
53.50 
88.26 
17.19 

128.59 

30.11 
35.47 
11.90 
49.02 
37.48 

51.07 
55.68 
65.04 

103.32 
85.94 

42.67 
13.37 

133.83 
38.47 
24.15 

43.39 
40.81 
72.20 
85.35 
30.42 

84.47 
36.14 
24.77 
32.81 
47.60 

46.88 
72.00 
45.75 
52.97 
66.28 

33.68 
46.28 
46.38 
57.93 
38.07 

37.78 
62.70 
66.02 
26.16 
36.42 

49.70 
64.26 
27.87 
60.88 
68.46 

114.46 
79.30 
79.18 
59.80 
36.66 

36.11 
53.50 
30.16 
34.36 
64.23 

RELATIVE INTENSITY 

80 
70 

100 
100 
100 

100 
100 
100 

48 
80 

90 
90 
60 

100 
100 

100 
30 

100 
60 

100 

80 
100 
100 
100 
100 

100 
100 
100 
100 
100 

90 
100 

50 
100 
100 

100 
100 
100 

70 
90 

6 
100 

90 
100 

55 

100 
100 
100 
30 
70 

80 100 
100 95 

65 100 
40 100 
80 100 

87 100 
70 100 
80 100 
80 100 
80 100 

100 30 
100 50 

80 100 
100 100 
100 95 

60 100 
94 100 
90 100 
90 100 

100 40 

10 
90 
70 
80 
80 

50 
80 
50 
45 
80 

50 
80 
60 
65 
90 

6 
40 
80 
90 
16 

80 
80 
70 
30 
40 

90 
60 
50 
50 
80 

51 
50 
70 
80 
90 

30 
50 

100 
75 
90 

50 
29 
90 
50 
40 

70 
60 
16 
80 
80 

40 
80 
40 
30 
80 

40 
30 
60 
60 
45 

6 
30 
40 
50 
14 

60 
70 
16 
30 
40 

60 
60 
40 
40 
80 

44 
25 
60 
70 
60 

20 
50 
80 
65 
50 

40 
28 
80 
40 
20 

10 
50 
12 
80 
80 

40 
60 
30 
30 
60 

40 
30 
30 
60 
45 

3 
25 
40 
40 
10 

60 
55 
12 
20 
40 

60 
50 
35 
30 
80 

43 
25 
60 
10 
50 

17 
40 
80 
60 
45 

30 
27 
80 
30 
20 

RELATIVE INTENSITY 

80 100 
60 100 
84 100 

100 64 
100 80 

50 100 
100 85 

65 100 
100 50 
100 90 

35 100 
100 50 
100 80 

90 100 
100 100 

100 35 
33 100 
90 100 
85 100 
65 100 

100 80 
13 100 
90 100 

100 35 
53 100 

80 100 
95 100 

100 70 
100 100 
100 90 

100 80 
100 100 

60 100 
71 100 

100 90 

100 
100 

95 
100 

35 

55 
100 
100 
60 

100 

40 100 
100 80 

30 100 
100 90 

60 100 

80 
20 
43 
64 
80 

90 
75 
60 
32 
90 

95 
50 
80 
50 

100 

25 
22 
50 
70 
90 

80 
20 
60 
33 
47 

80 
80 
50 
70 
80 

80 
18 
40 
48 
70 

40 
55 
45 
31 
60 

30 
50 
60 
50 
70 

22 
20 
50 
50 
55 

80 
11 
60 
30 
40 

60 
45 
30 
60 
40 

75 60 
100 100 

30 30 
56 40 
70 70 

15 
100 

75 
60 
35 

45 
70 
25 
80 
60 

13 
80 
70 
40 
35 

40 
70 
20 
70 
40 

60 
14 
24 
48 
70 

40 
55 
40 
10 
60 

30 
40 
60 
30 
70 

20 
15 
50 
50 
30 

70 
7 

40 
27 
20 

60 
35 
30 
60 
30 

35 
100 

20 
35 
70 

11 
80 
70 
40 
30 

40 
70 
16 
60 
30 

60 
50 
12 
60 
80 

40 
60 
30 
22 
60 

30 
25 
10 
55 
30 

3 
25 
30 
40 

8 

50 
35 
12 
15 
40 

50 
45 
35 
30 
80 

35 
25 
40 
60 
50 

13 
40 
60 
60 
35 

25 
26 
80 
30 
20 

60 
10 
12 
48 
70 

40 
45 
40 

9 
50 

30 
20 
60 
20 
70 

20 
14 
40 
35 
25 

70 
5 

30 
23 
20 

60 
35 
30 
60 
30 

35 
80 
20 
29 
60 

7 
60 
70 
30 
30 

35 
70 
14 
60 
30 

MINERAL NAME 

TURQUOIS 
CALAVERITE 
POL YHALITE 
MELANOTEKITE 
POllUC ITE 

AllANITE (NON-METAMICTI 
P IGEONITE 
PUMPELLYITE 
MINIUM SYN 
DESCLOIZ ITE 

HYDROMAGNESITE 
BROOKITE 
GAL AXITE 
EPIDOTE 
ACMITE SYN 

DOLOMITE (FERROANI 
DIOPSIDE 
MIARGYRITE 
STEPHANITE 
BROMYRITE 

HYPERSTHENE 
ALUNITE 
POL YHALITE 
DOLOMITE 
BASTNAESITE 

POL YBASITE 
CLINOENSTATITE SYN 
ZOISITE SYN 
ALMANDITE 
MOTTRAMITE 

ENSTATITE 
MONAZITE 
HESSITE 
EUDIALYTE 
ENARGITE 

AKERMAN I TE 
CLI NOZOI SITE 
SPINEL SYN 
ZOI SITE 
BERYL 

PYROPE SYN 
CINNABAR SYN 
EMMONS HE 
GAHNITE (FEl 
BREITHAUPT ITE 

MINERAL NAME 

CUPRODESCLOIZITE 
CHLORAPATITE SYN 
GAHNITE SYN 
NATROLITE 
THOMSONITE 

AllANITE (NON-METAMICTI 
MALACHITE SYN 
DATOLITE 
LEAD SYN 
APHTHI TALI TE 

CREDNERITE 
PYROSTILPNITE 
MUSCOVITE I li) 
CHLORAPAT ITE 
GEHLENITE SYN 

GEHLEN ITE SYN 
ANHYDRITE 
PEARCEITE 
I LVAITE 
RAMMELS8ERGITE SYN 

BEY ERITE 
CRISTCBALITE LO~ SYN 
PENNINITE 
RHODOCHROSITE SYN 
BORAX 

OKENITE 
WlllEMITE 
FAY ALI TE 
SPODUMENE !ALPHA! SYN 
JADEITE 

FAYALITE SYN 
ATACAMITE 
XANTHOCON ITE 
ZINCITE SYN 
DAHLLITE !CARBONATE-APATITE! 

HALITE SYN 
FAYALITE 
FAYALITE SYN 
HYDROXYLAPATITE SYN 
JAMESONITE 

NITROCALC ITE 
AXINITE ITINZENITEI 
COSALI TE 
AXINITE 
NAGYAGITE 

FILE NO. 

6-0214 
7-0344 

13-0526 
15-0633 
15-0317 

10-0366 
13-0421 
10-0447 
8-0019 

12-0537 

8-0179 
16-0617 
12-0431 
7-0438 

15-0787 

12-0088 
11-0654 
4-0675 

11-0108 
6-0438 

2-0520 
14-0136 
13-0526 
11-0078 
11-0340 

8-0123 
13-0415 
13-0562 
9-0427 

12-0538 

7-0216 
11-0556 
12-0695 
8-0355 

10-0436 

10-0391 
16-0705 
2-0175 

11-0665 
9-0430 

15-0742 
6-0256 
7-0404 

12-0267 
2-0783 

FILE NO. 

13-0240 
12-0263 
5-0669 
3-0705 
9-0490 

10-0366 
10-0399 
11-0070 
4-0686 
6-0429 

14-0623 
8-0129 

10-0482 
2-0851 
4-0690 

9-0216 
6-0226 
8-0132 

14-0067 
ll-0014 

4-0693 
11-0695 
10-0412 
7-0268 
1-1097 

3-0029 
8-0492 
7-0164 
9-0029 
9-0463 

11-0262 
2-0146 
8-0134 
5-0664 

15-0100 

5-0628 
9-0484 
9-0307 
9-0432 

13-0461 

1-0229 
6-3444 

13-0502 
6-0448 
8-00Q3 



40.30 
40.31 
40.31 
40.33 
40.42 

40.45 
40.45 
40.45 
40.48 
40.48 

40.54 
40.55 
40.58 
40.58 
40.58 

40.60 
40.60 
40.60 
40.60 
40.63 

61.23 
36.20 
41.56 
30.19 
32.10 

3 7..65 
38.03 
58.20 
38.61 
42.01 

38.7.8 
41.34 
10.18 
26.07 
36.37. 

13.29 
31.10 
58.83 
58.83 
19.99 

40.63 67.92 
40.64 68.09 
40.68 ~~ 33•31 
40.73 18.02 
40.73 23.96 

40.73 
40.75 
40.79 
40.80 
40.81 

40.82 
40.89 
40.89 
40.89 
40.90 

40.90 
. 40.93 
40.93 
40.94 
40.94 

40.94 
40.94 
40.95 
40.97 
40.97 

70.35 
44.24 
40.55 
39.58 
40.27 

62.66 
31.92 
54.31 
59.18 
37.93 

40.48 
45.31 
45.31 
20.14 
39.45 

39.74 
45.32 
13.34 
33.08 
50.83 

TWO-THETA (IRONJ 

37.01 
31.57 
32.65 
62.81 
6.2. 70 

18.53 
46.14 

100.36 
76.31 
40.90 

57.35 
40.79 
51.19 
34.98 
44.79 

36.34 
44.43 
35.09 
70.35 
28.32 

****** 
67.88 
38.98-~ 
51.01 
36.34 

45.75 
34.98 
41.34 
63.68 
41.73 

45.35 
61.95 
56.95 
35.21 
38.69 

42.01 
28.82 
46.36 
24.70 
62.7.7 

59.57 
46.38 
36.75 
42.25 
67.61 

41.69 
31.86 
36.47 
67.13 
45.93 

32.48 
49.75 
73.37 
26.60 
46.73 

55.87 
43.61 
37.26 
65.44 
48.87 

28.01 
25.41 
69.86 
34.98 
31.94 

31.31 
59.17 
43.18 
51.19 
42.85 

50.47 
44.97 
43.61 
59.14 
32.71 

23.24 
56.34 
46.73 
70.82 
35.93 

46.73 
46.36 
67.17 
53.03 
73.44 

63.53 
28.89 
45.41 
43.62 
44.88 

TI~O-THETA I IRON) 

41.04 
41.17 
41.20 
41.20 
41.20 

41.20 
41.22 
41.~5 
41 • .:::5 
41.30 

41.30 
41.34 
41.34 
41.35 
41.38 

41.38 
41.38 
41.40 
41.40 
41.40 

41.40 
41.53 
41.53 
41.53 
41.53 

41.55 
41.56 
41.56 
41.58 
41.58 

41.69 
41.69 
41.69 
41.73 
41.13 

41.73 
41.74 
41.84 
41.84 
41.84 

41.84 
41.88 
41.88 
41.88 
41.91 

37.01 
43.83 
31.64 
32.30 
39.14 

59.84 
43.87 
36.79 
45.98 
38.98 

59.87 
36.83 
40.55 
35.68 
45.93 

51.45 
54.88 
28.32 
60.00 
66.44 

68.56 
35.68 
35.69 
36.75 
38.86 

38.05 
36.90 
40.31 
13.24 
43.29 

40.15 
56.03 
65.04 
40.27 
71.55 

71.60 
13.22 
18.27 
34.65 
34.65 

39.86 
16.38 
36.29 
66.78 
72.11 

31.56 
73.32 
69.40 
22.60 
32.58 

76.11 
73.39 
13.28 
76.20 
29.59 

28.89 
38.39 
40.79 
60.19 
34.42 

83.04 
69.47 
33.42 
35.47 
42.29 

44.84 
37.37 
13.07 
34.65 
20.19 

34.19 
13.48 
32.65 
36.32 
77.28 

32.61 
37.14 
46.34 
40.81 
85.95 

53.83 
36.53 
75.53 
24.67 
42.18 

15.27 
38.07 
13.22 
32.11 
47.12 

31.46 
46.50 
49.08 
77.87 
57.56 

49.08 
46.54 
28.99 
77.96 
46.53 

49.34 
48.10 
43.61 
11.83 
44.61 

89.89 
45.54 
44.72 

100.70 
29.22 

62.77 
55.16 
32.88 
30.82 
32.20 

35.51 
45.40 
36.47 
44.97 
23.06 

50.50 
102.85 
119.39 

32.71 
127.73 

133.83 
32.81 
78.46 
43.18 
34.01 

42.51 
35.24 
33.31 
60.95 
51.94 

68.04 
59.47 
50.52 
35.12 
78.49 

63.45 
63.85 

114.62 
46.58 
43.33 

81.42 
52.55 
20.17 
43.18 
23.71 

34.55 
27.72 

116.18 
116.18 
48.49 

54.10 
31.31 
67.00 
47.36 
36.75 

58.83 
33.68 
52.55 
33.21 
63.49 

51.55 
76.70 
49.31 
74.42 
33.72 

43.33 
21.85 
21.77 
28.61 
32.61 

49.58 
21.90 
32.38 
60.22 
45.36 

22.09 
38.35 
59.50 
62.70 
59 •. 18 

24.79 
38.39 
32.61 
36.66 
43.00 

49.09 
68.37 
52.55 

101.48 
35.55 

****** 
59.94 
16.53 

119.91 
28.72 

80.44 
77.28 
43.68 
59.18 
34.65 

56.66 
87.11 
50.52 
24.81 
30.67 

62.14 
66.59 
47.98 
63.49 
29.30 

48.69 
45.02 
43.18 
38.16 
35.44 

46.73 
22.76 
34.46 
47.40 
60.74 

76.70 
28.24 
59.67 
37.55 
81.02 

54.05 
48.82 
34.75 
74.19 
63.65 

106.88 
41.55 
62.70 
59.84 
32.38 

72.15 
51.92 
52. 9,7 

****** 51.55 

59.14 
54.08 
61.19 
61.26 
62.70 

34.98 
35.44 
41.55 
13.37 
59.80 

64.39 
66.31 
15.22 

102.61 
36.42 

63.65 
67.11 
28.85 
31.94 
35.47. 

32.81 
46.59 
12.06 
63.76 
30.39 

42.33 
54.31 
54.60 
47.57 
60.88 

28.89 
54.31 
34.57 
22 •. 71 
51.95 

76.31 
63.14 
41.55 

104.99 
36.26 

****** 
92.76 
28.84 
34.04 
62.38 

82.44 
52.71 
52.63 
68.47 
22.19 

56.54 
53.03 
59.67 
37.92 
46.68 

68.46 
53.66 

131.14 
59.80 

134.07 

86.02 
24.75 
48.87 
44.24 
59.18 

52.97 
29.22 
38.47 
49.35 
36.08 

RELATIVE INTENSITY 

100 75 
63 100 

100 80 
90 100 

100 100 

50 100 
90 100 

100 60 
80 100 

100 60 

90 100 
100 95 
100 85 

70 100 
100 100 

21 
100 
40 
80 
60 

100 
100 

45 
65 

100 

100 
100 

95 
100 

60 

100 
100 
100 
100 
100 

55 
100 
100 

90 
50 

100 
100 
90 

100 
60 

100 
80 

100 
100 
100 

80 
45 

100 
100 

73 

15 
95 

100 
60 

100 

95 
26 
80 
50 
65 

100 
80 
60 

100 
100 

90 
100 
100 

70 
100 

65 
94 
30 
80 

100 

95 
60 
40 
70 
55 

74 
90 
25 
50 

100 

85 
80 
40 
90 
35 

*** 
35 
48 
30 
51 

50 
90 
90 
20 
60 

65 
26 
70 
50 
65 

60 
60 
60 
90 
50 

50 
80 
80 
70 
80 

55 
60 
30 
50 
70 

45 
60 
30 
60 
40 

34 
65 
14 
50 
70 

20 
60 
30 
70 
15 

60 
30 
30 
25 
48 

25 
90 
65 
18 
40 

60 
24 
60 
16 
30 

40 
60 
50 
90 
50 

50 
60 
60 
70 
60 

35 
55 
30 
40 
70 

12 
60 
30 
60 
30 

23 
65 
10 
40 
50 

35 
38 
30 
40 
70 

10 
50 
20 
60 
30 

20 
40 

8 
30 
50 

18 15 
50 40 
20 10 
70 *** 
15 15 

60 
25 
30 
16 
47 

25 
80 
65 
14 
40 

55 
11 
60 
16 
25 

30 
50 
40 
70 
40 

30 
50 
55 
70 
60 

60 
25 
22 
16 
31 

10 
10 
40 
10 
30 

45 
10 
50 
12 
25 

30 
50 
40 
60 
40 

20 
40 
50 
70 
45 

RELATIVE INTENSITY 

100 95 
100 80 
100 50 

80 100 
80 100 

67 100 
100 80 
100 80 

63 100 
50 100 

95 100 
28 100 
95 100 
48 100 

100 90 

100 80 
100 43 

80 100 
50 100 

100 50 

100 100 
30 100 
80 100 
60 100 

100 100 

63 100 
90 100 
80 100 
50 100 
70 100 

90 100 
50 100 

100 100 
60 100 

100 90 

100 
100 

70 
40 
40 

70 
100 
100 
100 
100 

100 85 
67 100 

100 80 
100 63 

84 100 

70 
60 
45 
45 
90 

53 
60 
70 
50 
50 

60 
31 
90 
49 
80 

60 
14 
95 
60 
45 

85 
70 
70 
40 
80 

98 
80 
30 
55 
80 

70 
70 
90 
60 
80 

50 
80 
10 
80 
45 

70 
67 
10 
40 
66 

65 
50 
25 
35 
40 

40 
50 
60 
50 
40 

50 
20 
65 
47 
80 

?0 
17 
60 
50 
35 

85 
30 
45 
30 
80 

59 
80 
30 
45 
60 

70 
50 
90 
40 
70 

50 
60 
70 
40 
35 

50 
53 
10 
30 
52 

55 50 
40 30 
25 18 
30 25 
40 30 

20 20 
40 30 
60 60 
31 20 
30 30 

45 45 
15 14 
65 40 
18 15 
70 70 

*** *** 
12 8 
55 35 
50 40 
30 30 

85 85 
30 20 
35 35 
30 30 
80 60 

57 55 
80 60 
30 30 
20 20 
60 60 

70 60 
45 40 
80 80 
40 30 
60 60 

40 
60 
60 
30 
25 

50 
40 
60 
25 
40 

40 
50 
60 
30 
25 

35 
40 
60 
25 
36 

MINERAL NAME 

COVELL ITE 
BISMUTHINITE SYN 
DAHLLITE !CARBONATE-APATITE) 
BOULANGER IT E 
PLATTNERITE 

BASSANITE 
PEARCEITE 
EMBOLITE 
SPODUMENE (ALPHA) 
FLUORAPATITE SYN 

TIN (BETA) 
LARNITE 
PLUMBOJAROS ITE 
STERNBERGITE 
GADOLINITE 

TREMOLITE (FLUOR) SYN 
PHOSGENITE 
DIGENITE 
DIGENITE SYN 
ANDALUSITE X SYN 

SIDERITE 
SIDERITE SYN 
MINIUM SYN 
WEDDELLITE 
THENARDITE 

BRAVOITE 
PYRARGYRITE SYN 
LARNITE 
CHLORAPATITE SYN 
HYDROXYLAPATITE SYN 

MILlERITE 
ARSENIC 
PETZITE 
CERARGYRITE 
RHODONITE 

FlUORAPATITE SYN 
FORSTERITE (OLIVINE) 
CHRYSOLITE (OLIVINE) 
ANDALUSITE 
CLINDZOlSITE 

CHLORAPATITE 
FORSTERITE (OLIVINEJ 
GRUNERITE 
APATITE SYN (CARBONATE) 
CLINOHUMITE SYN 

MINERAL NAME 

S TI BN ITE SYN 
VESUVIANITE 
SMITHSONITE 
PSEUDOBROOKITE SYN 
MIARGYRITE 

CRYOLITE 
IOOCRASE 
CUMMINGTONITE 
HAUSMANNITE 
PUMPEllYITE 

CRYOLITE 
MASSICOT SYN 
LARNITE 
URANINITE SYN 
PROUSTITE SYN 

MERCURY 
MAGNESITE SYN 
EUCRYPTITE 
BORNITE 
BOURNONITE 

ILMENITE 
KAINITE 
ARFVEDSONITE 
CUPROBISMUTITE 
MELANOTEKITE 

CELESTITE SYN 
CUMMINGTONITE lMN) 
OAHLLITE (CARBONATE-APATITE) 
RIEBECKITE SYN 
LAWSONITE 

DAHLLITE (CARBONATE-APATITE) 
BORACITE 
COBALTITE 
HYDROXYLAPATITE SYN 
BIXBY ITE 

BRAUNITE 
RIEBECKITE 
MOLYBDENITE (3R) 
BLOEDITE 
BISMITE 

ILVAITE 
VIVIANITE SYN 
ACTINOLITE 
MARCASITE 
PYRITE SYN 

FILE NO. 

6-0464 
6-0333 

12-0529 
9-0470 
8-0185 

14-0453 
8-0130 

14-0255 
9-0468 

15-0876 

4-0673 
9-0351 

15-0648 
11-0061 

8-0190 

9-0330 
12-0218 
9-0064 
4-0861 

13-0231 

8-0133 
12-0531 

8-0019 
17-0541 

5-0631 

2-0850 
14-0280 
9-0351 

12-0263 
9-0432 

12-0041 
5-0632 

12-0424 
6-0480 

13-0138 

15-0876 
7-0075 
7-0156 

13-0122 
16-0705 

2-0851 
7-0079 

17-0725 
13-0001 
14-0009 

FILE NO. 

6-0474 
11-0145 

8-0449 
9-0182 
4-0675 

1-1213 
11-0145 
7-0382 
1-1127 

10-0447 

12-0257 
5-0570 
9-0351 
5-0550 

11-0470 

9-0253 
8-0479 

14-0667 
14-0323 
12-0094 

3-0781 
14-0591 
14-0633 
8-0086 

15-0633 

5-0593 
13-0376 
12-0529 
15-0516 
13-0533 

15-0100 
5-0710 

16-0624 
9-0432 
8-0010 

8-0078 
14-0230 
11-0744 
4-0549 

14-0699 

14-0067 
3-0070 
7-0336 
3-0799 
6-0710 



41.97 
42.00 
42.00 
42.00 
42.01 

42.04 
42.05 
42.05 
42.05 
42.05 

42.11 
42.16 
42.16 
42.18 
42.18 

42.22 
42.22 
42.22 
42.25 
42.29 

42.33 
42.33 
42.33 
42.35 
42.37 

42.37 
42.45 
42.45 
42.51 
42.54 

42.54 
42.54 
42.54 
42.62 
42.67 

42.67 
42.67 
42.67 
42.11 
42.71 

42.71 
42.71 
42.85 
42.85 
42.85 

42.85 
42.87 
42.87 
42.87 
42.87 

42.98 
43.00 
43.00 
43.06 
43.13 

43.18 
43.18 
43.18 
43.22 
43.22 

43.29 
43.33 
43.37 
43.39 
43.42 

43.49 
43.52 
43.52 
43.52 
43.52 

43.52 
43.52 
43.52 
43.57 
43.57 

43.57 
43.60 
43.61 
43.70 
43.70 

43.75 
43.75 
43.75 
43.75 
43.78 

43.83 
43.83 
43.87 
43.87 
43.88 

13.28 
7.44 

23.15 
39.46 
40.48 

43.13 
36.17 
36.53 
60.95 
60.98 

37.48 
37.52 
39.40 
34.65 
36.49 

26.60 
26.80 
69.94 
40.97 
41.40 

26.58 
37.62 
45.18 
13.77 
39.59 

44.65 
30.86 
31.66 
46.94 

9.04 

36.17 
38.20 
55.22 
30.89 
21.05 

36.01 
36.65 
61.26 
u.oo 
46.98 

55.22 
59.21 
31.74 
36.01 
39.70 

TWO-THETA (IRON) 

36.16 
14.89 
28.00 
73.70 
40.90 

37.43 
42.54 
33.31 
76.77 
76.59 

73 •• :13 
48.20 
27.82 
41.84 
61.26 

46.79 
46.79 
45.40 
33.08 
66.44 

20.83 
74.45 
28.74 
26.56 
38.20 

84.54 
43.78 
23.69 
39.70 
45.79 

42.05 
32.14 
37.93 
44.00 
72.85 

17.89 
11.24 
78.46 
33.41 
64.31 

68.60 
64.67 
26.83 
27.72 
47.15 

34.49 
40.60 
23.15 
55.97 
46.73 

42.66 
13.81 
34.24 
77.35 
77.12 

46.33 
31.59 
13.76 
34.01 
73.37 

68.60 
68.56 
63.61 
43.62 
29.22 

18.60 
46.53 
17.44 
72.33 
16.89 

36.42 
35.33 
63.76 
51.69 
24.86 

13.81 
72.92 
68.56 
26.73 
49.75 

40.45 
35.09 
62.33 
46.58 
12.11 

37.93 
129.51 
43.37 
31.75 
61.60 

HID-THETA (IRON) 

75.53 
11.34 
23.89 
56.09 
56.09 

33.60 
23.96 
32.30 
33.11 
42.04 

23.20 
23.20 
39.99 
21.90 
30.19 

77.28 
10.98 
16.10 
75.96 
10.90 

11.19 
16.41 
24.72 
33.78 
37.37 

49.08 
63.08 
63.45 

5.91 
11.20 

63.49 
46.73 
30.47 
43.52 
45.93 

15.30 
33.62 
76.95 
77.35 
42.45 

34.87 
41.17 
36.53 
41.22 
30.49 

38.16 
79.18 
31.66 
38.07 
38.07 

66.58 
32.39 
24.07 
50.28 
37.43 

i9.03 
38.86 
32.20 
36.53 
17.28 

41.58 
33.49 
49.55 
38.75 
33.34 

33.63 
30.49 
44.61 
55.74 
62.70 

43.70 
79.72 
80.37 
78.19 
33.82 

73.65 
47.93 
17.41 
49.08 
40.14 

54.49 
58.25 
73.76 

127.51 
30.86 

37.82 
73.32 
54.08 
73.3-9 
22.14 

71.83 
47.60 
64.11 
69.00 
69.00 

70.67 
65.04 
65.04 
69.10 
42.66 

38.70 
19.21 
49.31 
70.90 
39.31 

23.06 
57.40 
75.53 
47.81 
46.90 

57.59 
39.14 
80.37 
32.48 
75.53 

44.97 
111.62 
111.89 
12.22 
22.85 

52.24 
44.01 
39.59 
44.97 
72.85 

27.59 
11.11 
38.88 
73.98 
35.33 

56.16 
46.50 
26.28 
46.54 
18.53 

61.59 
70.82 
39.,70 
31.09 
43.33 

53.03 
17.58 
43.92 
91.78 
41.73 

59.37 
47.60 
57.34 
35.44 
77.87 

52.76 
22.48 
81.49 
60.22 
28.72 

40.73 
48.63 
20.80 
27.87 
18.90 

72.45 
38.48 
39.86 
77.28 
26.04 

17.58 
24.20 
93.49 
38.55 
54.60 

46.14 
46.53 
39.86 
52.76 
91.87 

93.40 
93.67 
46.53 
47.57 
34.88 

60.54 
70.42 
39.88 
94.42 
94.42 

48.27 
40.73 
40.60 
72.62 
53.03 

30.42 
30.24 
27.80 
78.56 
53.55 

30.67 
78.07 
43.88 
72.82 
78.68 

33.21 
41.69 

7.29 
58.20 

107.51 

72.99 
129.51 
130.39 
24.58 
24.58 

70.37 
46.42 
54.18 
72.99 
81.67 

22.85 
22.20 
61.80 
99.41 
38.48 

72.26 
38.35 
29.86 
38.39 
44.97 

40.40 
30.67 
46.53 
49.02 
63.65 

29.46 
27.54 
44.32 

106.36 
42.22 

70.76 
79.48 
74.46 
59.18 
93.39 

76.59 
33.51 
83.70 
63.76 
62.38 

42.67 
71.34 
35.32 
39.86 
24.15 

40.63 
26.73 
45.28 
84.47 
41.31 

27.54 
43.75 
60.60 
44.78 
34.65 

49.08 
22.68 
41.35 
57.93 
30.78 

119.91 
139.35 
31.00 
41.35 
36.14 

53.24 
95.37 
40.18 

121.55 
121.55 

84.63 
52.71 
63.08 

116.52 
29.46 

68.94 
68.94 
62.70 
45.40 
65.52 

46.68 
52.76 
32.58 

****** 24.47 

45.35 
34.65 
69.40 
36.75 

111.62 

63.08 
95.25 
37.44 
31.13 
31.49 

86.79 
36.62 
66.32 
63.08 
60.88 

41.87 
30.95 
70.37 

132.09 
26.73 

80.84 
54.31 
37.42 
54.31 
38.32 

RELATIVE INTENSITY 

90 100 100 
50 100 50 
53 100 47 

100 100 75 
60 100 55 

75 
40 
47 
65 
40 

100 70 65 50 
100 100 100 80 
100 95 90 70 
100 90 70 70 
100 100 100 100 

100 60 
100 100 
100 65 

45 100 
50 100 

60 
80 
50 
40 
50 

45 
60 
40 
35 
40 

80 100 
70 100 

100 60 
70 100 
45 100 

70 50 
80 70 
50 40 
70 70 
50 35 

25 100 25 
100 70 60 

50 100 85 
90 100 100 
80 100 80 

90 100 100 
100 80 60 
15 100 85 

100 95 35 
60 100 60 

100 
80 
90 

100 
100 

80 
100 
100 

80 
90 

60 
100 
75 
30 
50 

100 
100 
100 

40 
100 

100 
80 
70 

100 
100 

100 
90 

100 
100 
100 

100 
80 
90 
40 

100 

80 
60 
70 

100 
80 

50 
80 
80 
30 
50 

20 
55 
40 
90 
70 

80 
40 
65 
30 
35 

80 
60 
90 
35 
90 

70 
60 
60 
80 
40 

40 
40 
70 
16 
50 

50 45 
40 30 
47 47 
60 60 
30 30 

40 
80 
70 
60 
80 

25 
60 
35 
25 
20 

40 
60 
35 
70 
30 

20 
25 
40 
60 
70 

80 
40 
45 
30 
35 

80 
50 
80 
35 
90 

70 
60 
50 
80 
40 

40 
30 
60 
16 
40 

30 
80 
70 
50 
80 

25 
60 
35 
25 
20 

30 
60 
35 
70 
30 

20 
25 
40 
50 
70 

70 
30 
30 
30 
35 

80 
40 
60 
30 
80 

10 
40 
50 
80 
30 

40 
30 
50 
14 
20 

RELATIVE INTENSITY 

100 
60 
60 
33 
33 

81 
70 
95 
65 
70 

100 
100 
100 
100 

50 

100 
100 

80 
100 

60 

30 
80 

100 
100 

70 

100 
100 
100 

60 
80 

100 
100 

75 
60 
56 

90 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

95 
80 

100 

80 
100 
100 
100 
100 

100 
100 
100 

80 
100 

65 
50 
50 

100 
100 

90 
80 

100 
100 
100 

200 100 
100 100 
100 40 
100 80 

60 100 

90 100 
80 100 
30 100 
80 100 

100 100 

80 
80 

100 
33 
33 

·63 
100 

95 
50 
65 

90 
50 
80 
20 
30 

70 
100 

80 
90 

100 

100 
70 

100 
80 
10 

60 
20 
20 
70 

100 

90 
75 
40 
65 
71 

80 
100 

30 
70 
80 

90 
60 
25 
60 
80 

80 
60 
30 
33 
33 

63 
70 
70 
40 
50 

90 
40 
45 
20 
30 

60 
65 
80 
90 
30 

30 
40 

100 
70 
70 

60 
20 
20 
50 
60 

80 
70 
40 
60 
40 

70 
80 
25 
60 
40 

40 
50 
15 
50 
70 

70 
50 
20 
13 
13 

24 
40 
45 
40 
40 

70 
28 
35 
18 
30 

60 
50 
70 
90 
30 

20 
40 
60 
70 
50 

35 
16 
16 
50 
60 

70 
10 
40 
35 
35 

60 
80 
20 
60 
40 

40 
40 
12 
40 
60 

60 
50 
20 
13 
13 

17 
40 
35 
40 
30 

70 
20 
35 
15 
30 

60 
45 
60 

*** 25 

15 
30 
60 
60 
40 

30 
8 

14 
50 
60 

70 
60 
lO 
30 
29 

55 
80 
20 
60 
30 

40 
30 
12 
30 
50 

MINERAl NAME 

TREMOLITE 
SANTAFEITE 
ORPIMENT 
ZOISITE 
FlUORAPATITE SYN 

SPURRITE 
HARMOTOME 
HORNBLENDE 
PEROVSKITE 
PEROVSKITE SVN 

ANDRADITE SYN 
STAUROLITE 
ZOISITE SYN 
BISMITE 
URANINITE 

GOETHITE 
GOETHITE 
HEMATITE 
APATITE SYN !CARBONATE) 
BOURNONITE 

EPSOMITE 
UVAROVITE 
BROCHANTITE 
ZUNYITE 
THOMSONITE 

HORNBLENDE 
MONTICELLITE SYN 
THORITE SYN 
CREDNERITE 
SEPIOLITE 

HARMOTOME 
AllANITE IMETAMICT) 
TROILITE IPYRRHO.} SYN 
MONTI CEll IT E 
MURDOCHITE 

GLAUBERITE 
TRONA 
MERWINITE 
BlOT ITE 
ARSENOPYRITE 

TROILITE 
NICCOLITE 
ZINKOSITE SYN 
LANGBEINITE 
PYROST ILPNITE 

MINERAl NAME 

GROSSULAR IT E 
GARNIERITE 
THORITE 
TROILITE (PYRRHO.) SYN 
PYRRHOTITE SYN 

CASSITERITE SYN 
COFFINITE 
COFFINITE SYN 
MANGANITE 
SPURRITE 

LIBETHENITE 
LIBETHENITE SYN 
WILLEMITE 
SPINEL (MN) 
HAUYNITE 

LAWSONITE 
PHLOGOPITE 
GERHARDT ITE 
GARNET IFE,MNI 
PHLOGOPITE !BORON SYNJ 

PHLOGOPITE tlMI 
AURICHALCITE 
BEIDELLITE 
STROMEYERITE 
STETEFELDITE 

LOELLINGITE SYN 
ALABANDITE 
ALABANDITE 
SAPONITE 
LEP IDOL HE 

SKUTTERUD IT E 
ACANTHITE 
NOSEAN SYN 
LOELLI NGITE SYN 
ZINCITE SYN 

DIOPTASE 
HYDROMUSCOVITE 
SPESSART ITE SYN 
SPESSARTITE 
MONTICELLITE SYN 

SPHENE 
VESUVIANITE 
KAliOPHILITE 
I DOC RASE 
ROSASITE 

FILE NO. 

13-0437 
ll-0169 
1-0273 

ll-0665 
15-0876 

13-0496 
13-0494 
9-0434 
8-0091 
9-0365 

10-0288 
15-0397 
13-0562 
14-0699 
13-0225 

8-0097 
3-0249 

13-0534 
13-0001 
12-0094 

8-0467 
ll-0696. 
13-0398 
14-0698 
9-0490 

ll-0493 
11-0129 
ll-0419 
14-0623 
14·-ooo1 

13-0494 
9-0474 
4-0832 

ll-0353 
7-0028 

2-0556 
ll-0643 
4-0728 
2-0045 

11-0154 

ll-0151 
9-0001 
8-0491 

17-0740 
8-0129 

FILE NO. 

3-0826 
2-0060 

11-0172 
1-1247 
1-1247 

5-0467 
8-0304 

11-0420 
8-0099 

13-0496 

8-0107 
1-0274 
8-0492 
4-0732 
2-0331 

13-0533 
10-0493 
14-0687 
10-0367 
14-0466 

10-0495 
17-0743 

3-0178 
9-0499 
8-0012 

11-0699 
6-0518 
6-0518 
6-0002 

10-0483 

10-0491 
14-0071 
15-0470 
11-0699 
5-0664 

7-0172 
2-0462 

10-0354 
2-0992 

ll-0129 

ll-0142 
11-0145 
ll-0313 
ll-0145 
17-0216 



43.88 
43.92 
43.97 
44.00 
44.01 

44.06 
44.06 
44.10 
44.10 
44.15 

44.18 
44.18 
44.24 
44.24 
44.24 

44.24 
44.28 
44.28 
44.30 
44.36 

44.36 
44.43 
44.43 
44.43 
44.43 

44.47 
44.47 
44.47 
44.47 
44.47 

44.61 
44.61 
44.61 
44.61 
44.61 

44.61 
44.61 
44.61 
44.61 
44.61 

44.65 
44.79 
44.79 
44.84 
44.84 

44.91 
44.97 
44.97 
44.97 
44.97 

45.02 
45.02 
45.02 
45.02 
45.02 

45.02 
45.06 
45.07 
45.18 
45.18 

45.18 
45.18 
45.18 
45.18 
45.22 

45.22 
45.22 
45.22 
45.22 
45.22 

45.26 
45.28 
45.31 
45.31 
45.32 

45.35 
45.35 
45.36 
45.36 
45.36 

45.36 
45.40 
45.40 
45.40 
45.40 

45.40 
45.40 
45.54 
45.55 
45.57 

52.42 
34.04 
11.00 
42.62 
44.24 

24.67 
36.62 
39.74 
77.96 
58.29 

28.10 
33.92 
22.98 
40.75 
44.01 

51.69 
25.09 
39.88 
77.96 
33.92 

40.01 
11.10 
38.03 
39.52 
40.60 

9.19 
9.34 

11.14 
24.86 
32.61 

18.90 
24.72 
27.52 
27.57 
33.27 

36.60 
45.96 
55.37 
55.74 
80.37 

84.54 
15.66 
36.37 
37.80 
41.40 

TWO-THETA ( IRON) 

63.72 
58.52 
24.70 
30.89 
48.42 

30.85 
39.14 
33.82 

129..73 
11.11 

38.19 u.u 
31.18 
34.98 
48.42 

76.09 
33.51 
22.99 
39.41 
ll.l8 

45.57 
33.60 
44.97 
78.50 
31. 10 

26.00 
25.14 
24.98 
10.69 
66.44 

21.91 
43.52 
71.31 
49.31 
23.15 

32.30 
39.86 
74.46 
33.58 
37.78 

42.37 
31.28 
40.58 
11.14 
68.56 

74.04 
11.19 
33.82 
26.73 
62.66 

36.49 
54.05 
11.09 
39.31 
22.34 

26.54 
22.43 
42.33 
44.97 
62.66 

92.46 
11.23 
28.32 
74.57 
58.16 

31.60 
57.63 
54.05 
46.72 
25.41 

35.29 
81.09 
34.04 
30.35 
24.58 

38.57 
80.37 
73.37 
24.07 
36.75 

66.28 
62.33 
32.33 
58.20 
72.85 

36.42 
65.04 
48.87 
25.26 
62.77 

TWQ-THETA IIRON) 

25.21 
28.66 
37.52 
38.03 
45.18 

15.64 
26.99 
35.24 
37.67 
73.76 

81.76 
37.79 
38.16 
25.50 
25.74 

28.74 
36.14 
38.29 
49.31 
15.25 

15.55 
15.80 
15.80 
37.67 
74.52 

34.11 
31.88 
40.93 
40.93 
40.94 

40.82 
4£:..42 
23.22 
36.03 
38.41 

46.42 
7.93 

15.30 
35.24 
42.22 

60.95 
81.76 
15.36 
15.18 
40.01 

11.47 
17.12 
32.38 
44.43 
49.31 

31.66 
72.35 
27.54 
73.44 
81.56 

55:22 
39.13 
81.62 
35.20 
81.49 

42.33 
30.67 
73.87 
44.97 
30.95 

31.57 
31.86 
31.94 
73.44 
83.12 

25.23 
21.69 
28.82 
46.36 
46.38 

62.66 
28.91 
55.42 
39.55 
82.23 

28.89 
25.37 
31.22 
25.43 
69.94 

73.98 
35.47 
31 •. 04 
30.70 

-44.36 

46.98 
20.65 
67.14 
54.05 
49.55 

53.55 
83.12 
29.78 
39.02 
38.12 

73.98 
45.26 
73.80 
48.82 
35.12 

17.44 
48.42 
29.91 
49.55 
47.19 

24.20 
7.88 

77.06 
129.73 
55.80 

68.91 
30.67 
46.36 
67.17 
28.89 

23.24 
67.31 
82.23 
30.42 
55.39 

40.97 
81.09 
53.03 
33.21 
63.61 

81.09 
25.50 
53.60 
78.25 
31.60 

70.67 
22.43 
47.70 
38.55 
47 •. 70 

42.33 
52.45 
22.22 
74.52 
24.86 

32.33 
25.03 
18.53 
33.68 
47.70 

155.10 
80.44 
19.57 
21.74 
37.84 

49.74 
25.09 
66.71 
75.ll 
27.72 

29.94 
38.07 
80.44 
80.44 
68.32 

34.88 
7.29 

82.36 
56.03 
56.34 

34.32 
69.40 
89.66 

113.07 
123.23 

72.45 
58.52 
23. 7l 
38.88 
80.44 

81.36 
42.18 
26.27 
66.71 
62.33 

76.59 
55.80 
30.86 
86.02 
55.05 

38.07 
34.91 
55.05 
11.58 
11.57 

20.80 
52.45 
55.16 
62.33 
16.03 

<42.37 
23.74 
53.83 
86.02 
38.34 

55.92 
49.00 
21.85 
21.17 
21.90 

51.55 
50.56 
74.35 
42.51 
74.89 

21.90 
36.53 
77.12 
47.19 
81.49 

23.14 
11.71 
65.60 
49.02 
49.74 

****** 35.70 
79.74 
44.78 
62.89 

33.88 
63.85 
24.77 

100.48 
31.04 

56.70 
29.14 
20.65 
35.44 
62.89 

****** 22.80 
38.07 
62.54 
22.48 

66.02 
22.25 
72.85 
51.07 
51.92 

33.45 
69.94 
31.04 
21.60 
46.79 

32.58 
69.40 
90.75 
73.37 
70.82 

48.22 
66.28 
67.66 
40.30 

161.92 

40.63 
48.42 
32.38 
52.24 
82.44 

38.74 
35.21 
79.72 
72.85 
80.37 

65.98 
99.83 
37.67 
34.91 
68.91 

47.40 
38.32 

125.21 
44.65 
47.64 

35.32 
55.45 
69.40 
80.37 
32.03 

77.24 
53.55 
42.37 
94.42 

123.44 

71.85 
50.12 
67.11 
28.85 
46.59 

64.39 
40.97 
38.41 
65.04 
69.47 

50.54 
71.90 
78.38 
75.06 
83.70 

38.34 
47.40 
24.26 
59.14 
66.02 

RElATIVE INTENSITY 

100 35 
100 100 
100 100 
40 100 

100 95 

100 85 
90 100 
80 100 

100 100 
100 80 

100 
75 
85 
95 
95 

60 
100 
100 
100 

54 

85 
100 
100 
100 
100 

100 
100 

53 
50 

100 

35 
100 

80 
40 
90 

80 
60 
80 
10 
60 

85 
50 
75 
90 
90 

60 
100 
47 
40 
95 

50 100 70 
90 100 100 
30 100 50 

100 60 50 
80 100 80 

55 100 
80 100 

100 80 
80 100 
50 100 

40 
90 
80 
80 
50 

100 90 90 
100 100 100 
100 100 80 
60 100 65 
40 100 40 

100 100 90 
100 90 65 

90 100 80 
40 100 60 

100 80 70 

100 100 90 
70 100 80 

100 100 100 
60 100 40 
85 100 100 

30 
80 
60 
35 
50 

80 
50 
60 
60 
50 

65 
50 
75 
90 
50 

20 
80 
40 
40 
46 

30 
75 
30 
40 
60 

35 
80 
80 
60 
25 

90 
100 

80 
50 
20 

70 
55 
75 
40 
70 

80 
70 
70 
40 
85 

20 *** 
80 80 
60 60 
35 30 
40 40 

75 70 
40 40 
60 60 
60 60 
50 50 

60 45 
50 50 
25 25 
80 70 
40 40 

18 *** 
80 60 
20 20 
30 30 
34 31 

30 
65 
30 
30 
50 

30 
60 
80 
60 
18 

85 
60 
80 
13 
17 

60 
30 
50 
30 
50 

80 
60 
50 
40 
85 

30 
55 
30 
25 
40 

30 
60 
60 
40 
13 

75 
60 
80 
11 
17 

40 
25 
45 
20 
50 

70 
50 
50 
20 
85 

RElATIVE INTENSITY 

90 100 
67 100 

100 90 
50 100 
49 100 

80 
67 
80 
30 
96 

80 
58 
80 
30 
30 

100 100 100 
80 100 60 
21 100 40 

100 80 60 
100 85 85 

70 
50 
13 
40 
70 

100 60 
40 100 

100 40 
100 90 

90 100 

100 85 
75 100 

100 100 
100 96 
70 400 

60 100 
50 100 
90 100 

100 100 
100 90 

45 100 
60 100 
80 100 
60 100 

100 100 

65 100 
73 100 

100 65 
90 100 

100 50 

70 100 
80 100 

100 90 
100 90 

50 100 

100 75 
90 100 

100 60 
100 100 

70 100 

50 40 
30 30 
35 30 
80 80 
90 80 

50 40 
80 70 

100 100 
49 30 

300 38 

100 40 
80 40 

100 70 
100 100 

90 70 

45 40 
70 40 
60 60 
60 50 
80 60 

95 60 
69 60 
55 55 
90 80 
50 30 

70 60 
100 80 

80 50 
80 80 
60 40 

75 75 
70 60 
60 35 

100 80 
50 30 

80 
50 
70 
30 
25 

70 
30 
11 
40 
70 

30 
25 
25 
70 
70 

40 
60 

100 
25 
24 

20 
40 
60 
90 
60 

20 
30 
50 
40 
50 

55 
59 
40 
80 
30 

50 
60 
50 
80 
35 

50 
50 
25 
70 
30 

70 
42 
70 
30 
20 

60 
30 
11 
20 
60 

25 
25 
12 
70 
60 

40 
50 

100 
20 
24 

20 
40 
40 
80 
60 

14 
30 
50 
40 
40 

45 
53 
13 
80 
16 

40 
60 
40 
80 
35 

50 
50 
20 
70 
30 

MINERAl NAME 

SKUTTER.UDITE SYN 
lEPIDOliTE I 120 I 
GlAUCONITE 
MONTI CElli TE 
SAFFLORITE 

CElADONHE 
STEPHANITE 
MUSCOVITE Ill I 
PYROPE 
lEP I DO UTE (2M2) 

TOURMALINE 
lEPIDOLITE (3M l 
ANTlERITE 
PVRARGYRITE SYN 
SAFFlORITE 

MANGANOSITE SVN 
IlLITE 
BORAX 
ALMANDITE 
MUSCOVITE 

FAYALITE 
MUSCOVITE (SYN 2MI 
HEOENBERGIT E 
PYROPE SYN 
PHOSGENITE 

SEPIOliTE 
MONTMORillONITE 
MUSCOVITE I BAl 
MUSCOVITE !AMMONIUM) SYN 
XENOTIME 

DUMORTIERITE 
BEIDELliTE 
RAMS DE lllT E 
RAMSDELllTE 
KIESERITE SYN 

PREHNITE 
RAMMElSBERGITE SYN 
CORUNDUM !AlPHA ALUMINA) 
RICKAROITE 
FRANKLINITE 

HORNBlENDE 
SPANGOLITE 
GADOLINITE 
ACMITE {AEGIRINE) 
ILMENITE 

MINERAl NAME 

PARAGONITE 
BROCHANTITE 
l ITHIOPH Ill TE 
HEDENBERGITE 
TENORITE 

CHAMOSITE FEIIIl 
CRISTOBALITE BETA HIGH 
lABRADORITE 
OIOPSIDE SYN 
MAGNETITE 

SPINEl (MN,NI l 
DIOPSIDE 
MAGNESIOFERRITE 
PARAGONITE 
PARAGONITE 

BROCHANT IT E 
PHENAKITE 
MAGHEM ITE SYN 
TENORITE 
ANTIGORITE tSER~ENTINE) 

CHAMOSITE 
CHlORITE (THURINGITEl 
CHAMOSITE 
DIOPSIDE 
CHROMITE 

ZIRCON 
AZURITE 
FORSTERITE !OLIVINE) 
CHRYSOliTE tOLIVINEl 
FORSTERITE (OLIVINE) 

MillERITE 
FORSTERITE SYN 
PICROCHROMITE SYN 
EMMONSITE 
SPINEL (li) SYN 

FORSTERITE (OLIVINE) 
MONTMORillONITE SYN 
ANTIGORITE 
MARGARITE 
HEMATITE 

CHROMITE SYN 
PARAGONITE SYN 
SERPENTINE SYN 
SERPENTINE 
FAYAliTE 

FilE NO. 

10-0328 
15-0062 
9-0439 

11-0353 
11-0140 

17-'-0521 
11-0108 
10-0482 
2-1008 

14-0011 

14-0076 
10-0484 
7-0407 

14-0280 
11-0140 

7-0230 
9-0334 
1-1097 
9-0427 
6-0263 

7-0164 
7-0032 

16-0701 
15-0742 
12-0218 

13-0595 
2-0037 

10-0490 
13-0573 
11-0254 

7-0071 
3-0178 
7-0222 

11-0055 
1-0638 

7-0333 
11-0014 
10-0173 
6-0661 

10-0467 

11-0493 
5-0142 
8-0190 
3-0621 
3-0781 

FilE NO. 

12-0165 
3-0282 

13-0336 
16-0701 
5-0661 

7-0339 
4-0359 
3-0499 
3-0860 

ll-0614 

1-1110 
11-0654 
17-0464 
12-0187 
9-0428 

13-0398 
9-0431 

15-0615 
5-0661 
7-0417 

10-0404 
13-0029 

7-0315 
2-.0656 
3-0873 

6-0266 
11-0136 

7-0075 
7-0156 
7-0079 

12-0041 
4-0768 

10-0351 
7-0404 

13-0207 

7-0074 
3-0016 

10-0402 
12-0188 
13-0534 

4.:..0759 
10-0420 
11-0386 
9-0444 
7-0164 



45.59 
45.59 
45.71 
45.75 
45.75 

45.75 
45.77 
45.79 
45.79 
45.79 

45.81 
45.89 
45.93 
45.93 
45.93 

45.96 
45.98 
45.98 
46.07 
46.08 

46.14 
46.14 
46.14 
46.18 
46.28 

46.34 
46.34 
46.36 
46.38 
46.38 

46.42 
46.42 
46.53 
46.58 
46.73 

46.73 
46 .. 73 
46.79 
46.79 
46.79 

46.82 
46.82 
46.86 
46.94 
46.98 

47.12 
47.15 
47.15 
47.19 
47.19 

47.36 
47.40 
47.40 
47.59 
47.60 

47.60 
47.60 
47.63 
47.64 
47.70 

47.77 
47.81 
47.93 
47.98 
48.06 

48.06 
48.10 
48.20 
48.22 
48.36 

48.42 
48.46 
48.49 
48.58 
48.63 

48.87 
49.08 
49.08 
49.09 
49.22 

49.31 
49.31 
49.31 
49.43 
49.55 

49..55 
49.55 
49.56 
49.58 
49.75 

40.05 
40.18 
35.62 
15.70 
31.28 

40.73 
14.24 
9.04 

24.42 
40.18 

34.74 
27.68 
38.30 
40.14 
41.38 

44.61 
38.20 
41.25 
55.14 
39.67 

17.79 
38.03 
38.44 
39.02 
53.96 

32.89 
41.69 
40.93 
15.78 
40.94 

28.89 
45.35 
22.01 
76.66 
39.55 

43.60 
57.88 
26.60 
26.80 
85.27 

39.58 
50.85 
57.28 
42.51 
42.11 

12.11 
39.70 
49.99 
36.79 
40.03 

52.45 
33.11 
35.93 
4?.64 
16.14 

36.29 
62.39 
36.29 
47.59 
39.02 

34.32 
87.56 
43.60 
34.98 
15.64 

32.03 
15.70 
37.52 
18.98 
23.43 

44.01 
25.09 
56.57 
56.73 
34.88 

56.34 
43.52 
91.60 
61.56 
15 •. 57 

27.57 
31.41 
45.18 
28.10 
16.10 

37.26 
39.42 
37.29 
55.14 
29.91 

TWO-THETA (IRON) 

31.57 
66.10 
39.42 
31.63 
32.10 

70.35 
37.98 
42.54 
1a.s6 
31.77 

70.08 
39.87 
23.48 
43.70 
34.42 

39.86 
40.03 
76.20 
49.58 
80.90 

34.22 
40.45 
68.94 
75.63 
79.81 

61.23 
65.04 
4·5. 31 
31.86 
45.32 

45.36 
28.91 
12.49 
84.99 
85.20 

47.93 
32.48 
42.22 
42.22 
39.45 

85.35 
81.83 
85.35 
39.70 
64.31 

44.37 
31.66 
38.46 
78.38 
55.45 

50.47 
31.38 
24.86 
11.96 
44.65 

52.55 
36.00 
30.02 
72.85 
44.61 

62.33 
17.86 
77.96 
70.03 
67.21 

59.84 
49.75 
23.66 
83.82 
97.65 

50.22 
119.39 
67.17 
43.22 
28.89 

40.97 
67.31 
41.53 
39.45 
77.06 

44.01 
68.04 
66.60 
68.56 
57.01 

77.01 
67 .. 70 
77.06 
51.69 
72.71 

TWO-THETA I IRON) 

41.91 
42.85 
89.89 
25.26 
38.75 

32.30 
70.42 
72.92 
58.83 
36.06 

63.53 
58.94 
71.70 
58.83 
72.66 

50.46 
58.58 
46.73 
52.45 
31.57 

61.63 
31.66 
42.16 
59.50 
65.36 

44.24 
38.20 

103.80 
103.91 
51.19 

57.88 
43.70 

****** 25.79 
31.40 

44.61 
15.56 
44.97 
54.08 
43.37 

61.26 
50.96 
61.38 
46.07 
28.15 

51.94 
61.60 
43.52 
44.47 
76.20 

15.98 
43.22 
54.10 
62.06 
22.80 

77.96 
69.71 
73.61 
62~06 
42.42 

62.33 
78.56 
44.01 
21.96 
78.43 

69.52 
78.32 
31.59 
32.86 
76.02 

62.66 
49.82 
84.18 
84.40 
29.04 

30.75 
44.97 
71.67 
44.59 
27.17 

24.07 
27.21 
49.55 
55.59 
75.53 

40.30 
34.10 
40.33 
70.03 
59.18 

47.44 
44.28 
44.94 
59.98 
36.75 

58.83 
24.72 
26.04 
36.06 
65.94 

73.24 
62.39 
30.80 
81.67 
35•55 

69.40 
25.09 
36.66 
92.32 

117.01 

68.04 
63.85 
29.98 
56.40 
37.42 

33.88 
47.98 
21. 7? 
79.36 
21.90 

21.90 
50.56 
57.88 
57.01 
71.94 

46.42 
****** 52.76 
22.48 
76.77 

71.90 
30.86 
39.63 
77.28 
91.87 

60.74 
34.88 
66.28 
11.71 
26.22 

48.19 
66.36 
76.77 
30.11 
53.83 

91.71 
33.21 
23.09 
30.11 
62.43 

84.47 
40.33 
46.42 
64.63 
43.21 

71.15 
43.13 
47.60 
37.14 
80.84 

47.70 
75.57 

****** ****** 63.85 

58.20 
72.99 

135.60 
45.90 
29.55 

56.03 
45.54 
62.33 
72.77 
43.88 

44.97 
53.79 
45.02 
92.32 
32.02 

49.70 
79.30 
34.10 
24.32 
62.70 

34.98 
28.58 
41.31 
43.39 
79.18 

90.84 
46.28 
68.73 
60.88 
36.26 

66.28 
26.16 
22.71 

111.21 
85.35 

129.51 
48.82 
52.45 
70.90 

103.56 

62.70 
131.14 
28.85 
24.64 
46.59 

50.54 
40.97 
60.88 
23.79 

103.32 

36.62 
****** 76.59 
33.51 
71.90 

133.83 
42.19 

****** 84.47 
30.78 

36.08 
36.14 
79.72 
81.09 
36.42 

39.27 
45.02 
95.37 
31.29 
77.96 

22.41 
98.57 
64.31 
31.29 
43.87 

81.02 
73.44 
36.62 
81.02 
57.91 

81.76 
44.18 
79.48 
32.20 
89.75 

62.89 
43.39 

****** ****** 81.67 

65.44 
63.08 

111.82 
25.09 
45.40 

73.37 
25.14 
80.37 
44.50 
32.58 

.53. 50 
88.26 
54.24 

111.21 
54.31 

RELATIVE INTENSITY 

80 100 75 
100 100 100 

51 100 87 
80 100 70 
32 100 43 

50 100 75 
100 100 100 

60 100 60 
100 64 64 
100 95 75 

41 100 50 
20 100 13 
60 100 50 

100 11 56 
90 100 80 

90 
70 

100 
53 
50 

80 
60 
70 

100 
100 

70 
90 
60 
80 
80 

100 
100 

70 
100 
100 

80 
100 

70 
80 

100 

100 
70 

100 
95 

100 

100 
100 

63 
100 
100 

100 
100 
100 

60 
37 

100 
100 
100 
100 
100 

70 
73 

100 
90 
90 

100 
85 

100 
100 
100 

84 
100 

58 
100 
90 

65 
100 

50 
40 
32 

90 
90 
80 
60 
21 

80 
100 

60 
100 
100 

70 
69 
70 
90 
50 

75 
70 
80 
70 
80 

43 
70 
58 
35 
80 

60 
80 
44 
50 
27 

25 
80 
35 
48 
70 

22 
11 
50 
40 
80 

55 
60 
50 
28 
31 

70 
60 
60 
60 
17 

70 
90 
50 
70 
60 

60 
60 
50 
70 
40 

70 
50 
50 
70 
80 

40 
65 
45 
30 
40 

35 
80 
43 
45 
24 

25 
65 
35 
40 
70 

16 
7 

50 
35 
70 

30 
60 
31 
25 
10 

35 
60 
35 
40 
21 

10 
65 
35 
32 
70 

16 
5 

50 
29 
70 

25 
60 
20 
23 

9 

40 40 
60 50 
60 60 
30 10 

9 4 

60 60 
80 80 
40 40 
70 60 
50 40 

50 40 
59 53 
35 20 
70 50 
30 30 

70 60 
*** *** 40 30 

60 60 
80 60 

24 12 
50 50 
40 *** 
30 30 
40 30 

RElATIVE INTENSITY 

66 100 
50 100 
40 100 
72 100 
90 100 

100 85 
70 100 
50 100 

100 100 
100 100 

100 60 
70 100 

100 80 
100 100 

70 100 

40 
100 

75 
25 
90 

22 
80 
80 
50 

100 

90 
30 

100 
100 

37 

so 
65 

100 
95 
90 

65 
90 
96 
56 
80 

100 
100 
100 
100 
100 

100 
100 
100 
100 

90 

100 
100 

40 
52 

100 

100 
100 

38 
100 
100 

100 
100 
100 
100 
100 

25 100 
100 80 

24 100 
40 100 
85 100 

84 52 
50 50 
40 30 
86 57 
80 40 

60 55 
70 60 
50 25 

100 100 
90 70 

60 60 
80 40 
80 70 

100 100 
65 60 

41 
70 
80 
25 
80 

33 
100 
100 

45 
56 

95 
30 
26 
36 
31 

100 
60 

*** 85 
100 

60 
90 
49 
52 
80 

16 
70 
16 
53 
60 

23 
60 
70 

8 
55 

21 
65 
60 
35 
36 

50 
30 
25 
32 
20 

60 
60 
21 
85 
70 

50 
80 
30 
49 
80 

16 
60 

9 
28 
50 

40 
40 
30 
46 
30 

50 
50 
25 
75 
40 

60 
30 
50 
15 
60 

16 
50 
70 

8 
40 

19 
55 
60 
30 
18 

40 
30 

*** *** 20 

60 
35 
19 
85 
60 

13 
80 
25 
43 
70 

10 
60 

9 
25 
40 

36 
20 
30 
40 
30 

40 
40 
20 
15 
30 

20 
30 
50 
75 
55 

13 
40 
60 

8 
40 

13 
40 
60 
20 
16 

40 
20 

*** *** 13 

60 
30 
13 
15 
50 

11 
70 
20 
30 
60 

10 
40 

9 
23 
30 

MINERAl NAME 

FAYAliTE SYN 
FAYALITE 
ENSTATITE 
SERPENTINE (AU 
CERUSSITE 

BRAVOITE 
APOPHYLLITE 
SEPIOlITE 
TALC 
FAYAllTE SYN 

RUTILE 
CRISTOBAliTE lOW SYN 
WOLFRAMITE 
ZINCITE SYN 
PROUST ITE S YN 

RAMMElSBERGITE SYN 
SPOOUMENE (ALPHA) SYN 
HAUSMANN HE 
ZINC 
LEAD SYN 

l E P IDOCROC IT E 
PEARCEITE 
FERBER HE 
GALAXITE 
CUPRITE SYN 

BRANNERITE 
COBALTITE 
CHRYSOliTE (OliVINE) 
CHAMOSITE FE(llll 
FORSTERITE !OliVINE) 

FORSTERITE !OLIVINE) 
FORSTERITE SYN 
ZARAT ITE, 
HERCYN IT£ 
GAHNITE IFE) 

ACANTHITE 
ARGENTITE 
GOETHITE 
GOETHITE 
SPINEl SVN 

GAHNITE SYN 
HUMITE 
SPINEL SYN 
CREDNERITE 
ARSENOPYRITE 

MINERAl NAME 

PYRITE SYN 
PYROSTILPNITE 
OYSCRASITE 
PYROPHYlliTE 
JADEITE 

PSILOMElANE 
MANGANITE SYN 
PYROLUSITE 
CHALCOCITE SYN 
CRYPTOMELANE 

CRYPTOMElANE 
CHALCOCITE AlPHA lOW 
CRYPTOMElANE 
CHAlCOCITE SYN 
EPIDOTE 

BISMUTH 
SPINEL Ill I 
ACANTHITE 
TEllUROBISMUTHITE 
SERPENTINE !All 

ANATASE SYN 
SERPENTINE 
STAUROLITE 
lEONITE SYN 
BRUCITE SYN 

SAFFlORITE 
CHlORITOIO 
SilVER 
GOlD 
TELLURIUM 

BETA DOMEYKITE SYN 
lOELLINGITE SYN 
TANTAlUM 
KAOLINITE 
OICKITF 

RAMSDElL ITE 
DICKITE 
TENORITE 
DIASPORE 
GERHARDT HE 

SODA-NITER SYN 
HESSITE 
NITER (NAt SYN 
ZINC 
IODYRITE 

FilE NO. 

11-0262 
9-0484 
7-0216 

13-0004 
5-0417 

2-0850 
7-0170 

14-0001 
3-0881 
9-0307 

4-0551 
11-0695 
11-0591 
5-0664 

11-0.;.70 

11-0014 
9-0029 
1-1127 
4-0831 
4-0686 

8-0098 
8-0130 

1Q-0449 
12-0431 

5-0667 

8-0002 
16-0624 

7-0156 
7-0329 
7-0079 

1-0074 
4-0768 

16-0164 
7-0068 

12-0267 

14-0072. 
4-0774 
8-0097 
3-0249 
2-0175 

5-0669 
12-0755 

5-0672 
14-0623 
11-0154 

FILE NO. 

6-0110 
6-0129 

10-0452 
3-Q514 
9-0463 

14-0627 
8-0016 

12-0716 
12-0227 
12-0706 

6-0547 
9-0328 
4-0778 

12-0227 
9-0438 

5-0519 
3-0911 

14-0072 
15-0863 
12-0583 

4-0477 
11-0388 
15-0397 
17-0134 
7-0239 

11-0140 
6-0158 
4-0783 
4-0784 
4-0554 

2-1251 
11-0699 
4-0788 

12-0447 
10-0446 

11-0055 
10-0430 
5-0661 
5-0355 

14-0687 

7-0271 
12-0695 
7-0271 
4-0831 
9-0374 



49.98 
49.99 
49.99 
50.02 
50.02 

50.16 
50 .. 22 
50.22 
50.22 
50.22 

50.28 
50.46 
50.47 
'50.47 
50.64 

50.83 
50.85 
50.96 
50.96 
50.96 

51.01 
51.19 
51;,19 
51.19 
51.19 

51.43 
51.45 
51.45 
51.64 
51.64 

51.69 
51.99 
52.10 
52.19 
52.24 

52.24 
52.27 
52.42 
52.45 
52.45 

52.45 
52.45 
52.45 
52.53 
52.71 

53.29 
53.55 
53.55 
53.76 
53.76 

53.79 
53.83 
53.96 
54.08 
54.08 

54.31 
54.38 
54.49 
54.60 
54.60 

54.76 
54;.88 
54.96 
55.08 
55.14 

55.16 
55.16 
55.16 
55.16 
55.20 

55.22 
55.22 
55.22 
55.28 
55.32 

55.37 
55.42 
55.45 
55.51 
55.74 

55.74 
55.74 
55.80 
55.82 
56.03 

56..09 
56.09 
56.09 
56.30 
56.34 

37.80 
36.62 
47.15 
15.03 
36.26 

37.23 
18.10 
19;.03 
34.86 
65.04. 

33.11 
34.32 
10.94 
50.96 
59.17 

67.61 
46.82 
37.01 
49.55 
50.47 

18.02 
34.88 
38.44 
40.58 
59.68 

111.62 
36.26 
41.38 
31.98 
35.87 

44.24 
33.41 
33.21 
36.03 
10.11 

33.51 
39.04 
43.88 
33.58 
34.98 

39.23 
47.36 
54.60 
36.25 
35.78 

34.57 
19.26 
30.19 
38.29 
39.86 

37.01 
41.73 
46.28 
28.10 
36.53 

40.89 
32.68 
43.75 
13.13 
52.45 

81.16 
41.38 
38.09 
37.23 
46.07 

31.28 
37.01 
37.75 
39.70 
34.79 

37.93 
42.71 
45.02 
64.80 
73.61 

44.61 
45.36 
57.24 
30.95 
33.58 

38.16 
43.52 
32.42 
33.71 
37.14 

38.07 
38.07 

100.37 
31.80 
39.55 

TWO-THETA CIRON) 

39.16 
36.26 n:n 
11.83 

55.08 
63.83 
37.24 
84.47 
37.49 

43.06 
47.77 
33.23 
67.78 

109.93 

40.97 
81.83 
53.79 
39.42 
67.78 

40.73 
48.63 
68.94 
10.18 
89.40 

60.19 
89.64 
83.04 
21.69 
64.47 

76.09 
59.67 
32.82 
36.26 
34.14 

33.00 
64.63 
63.72 
60.19 
47.98 

65.68 
32.30 
58.83 
39.67 
36.14 

60.39 
58.52 
43.52 
41.84 
96.22 

60.84 
41.35 
31.28 
95.25 
86.69 

69.10 
62.33 
43.42 
43.66 
88.59 

44.88 
67.70 
58.20 
34.10 
43.66 

51.19 
29.04 
81.67 
37.26 

111.20 

89.89 
86.22 
89.89 
30.57 
87.02 

92.46 
43.57 
20.11 
47.57 
87.56 

45.02 
65.44 
74.04 

119.57 
21.96 

65.90 
15.98 
54.05 
29.83 
47.36 

TWO-THETA liRONJ 

26.35 
39.02 
30.52 
73.37 
67.14 

50.96 
71.60 
79.81 
49.43 
43.87 

56.95 
36.41 
15.30 
31.10 
58.83 

****** 69.47 
32.81 
50.16 
49.58 

57.56 
37.62 
38.86 
38.03 
13.50 

42.54 
68.60 
81.76 
98.57 
34.88 

74.46 
23.22 
83.75 
11.69 
44.61 

37.78 
33.78 
36.66 
66.54 
41.69 

42.87 
42.87 

128.59 
32.61 
58.83 

65.12 
12.11 
4.3.26 
60.19 
70.35 

58.20 
133.83 
97.65 
55.59 
26.28 

46.73 
54.83 
27.59 
26~45 
54.05 

****** 45.54 
65.52 
60.84 
70.03 

34.75 
76.70 
56.03 
27.31 
27.96 

68.56 
37.93 
73.98 

125.41 
73.81 

32.33 
82.23 
84.47 
48.24 
58.20 

38.98 
32.48 
41.56 
38.62 

102.85 

69.00 
69.00 

****** 
46.42 
73.37 

22.52 
64.23 
66.28 
13.38 

106.23 

62.21 
75.53 
34.01 
62.70 
40.14 

72.62 
84.47 
56.94 
37.58 

****** 

45.36 
30.86 
37.91 
53.79 
37.58 

47.36 
63.85 
18.88 
20.17 

****** 

119.57 
53.45 

****** 
45.40 
97.95 

155.70 
83.12 
44.80 
52.97 

107.64 

79.43 
30.35 
70.67 

137.04 
64.63 

64.96 
48.19 
63.85 
62.21 
53.24 

27.68 
17.30 
43.92 
67.14 
31.00 

37.91 
48.69 
37.42 
72.11 
29.86 

49.31 
33.96 
22.85 
20.17 
63.85 

105.62 
59.94 
93.76 
62.21 
92.32 

65.04 
77.87 
52.45 
46.34 
44.41 

93.49 
93.40 
38.07 

****** 55.57 

89.66 
74.35 
30.92 
44.47 

113.07 

26.65 
58.20 
60.95 
92.27 
66.59 

94.42 
94.42 

****** 
61.12 
95.25 

80.26 
21.91 
79.72 
16.43 
54.60 

45.70 
71.87 
59.50 

129.51 
42.67 

116.52 
81.02 
33.02 
42.51 

****** 

30.39 
42.19 
65.04 
88.26 
42.51 

61.26 
81.67 
24.29 
62.70 

****** 

****** 
100.26 
****** 50.12 

76.02 

****** 
86.18 
42.15 
53.50 

****** 

42.54 
42.29 

****** 30.49 
81.02 

57.47 
39.27 
66.71 
72.20 
77.28 

29.22 
34.04 
57.34 
30.16 
33.68 

65.04 
86.02 

103.56 
44.50 
37.42 

15.22 
28.76 
41.87 
43.52 
66.71 

46.97 
92.76 
68.83 
45.70 

111.21 

44.61 
61.26 
80.37 
30.42 
50.64 

60.60 
119.91 

47.40 
****** 27.96 

67.66 
38.41 
93.39 
76.77 
40.30 

34.32 
36.75 
90.00 
69.92 
53.66 

121.55 
121.55 
****** 
45.97 
85.94 

.RELATIVE INTENSITY 

80 100 
50 100 

100 40 
60 100 
40 100 

18 
45 
45 
80 
10 

100 
100 
100 
100 
100 

50 100 
41 100 
60 100 

100 100 
100 53 

100 80 
100 70 

30 100 
70 100 

100 100 

30 
31 
80 
25 

100 

100 
70 
80 
10 
59 

100 
70 
60 

100 
60 

100 
100 
100 
100 

42 

70 
100 
100 
100 
100 

60 
100 
100 

90 
100 

100 
60 
40 
50 
40 

18 
25 
95 
50 
50 

65 
40 

100 
95 
33 

60 
70 
50 
80 
95 

65 
37 
90 
85 
25 

50 
67 
60 
55 
23 

60 
90 
95 
90 
80 

100 100 90 
6 100 6 

35 100 35 
50 100 70 
25 100 25 

30 100 30 
85 100 60 

100 70 70 
60 100 65 
70 100 100 

70 
50 
30 
40 
40 

17 
16 
40 
40 
30 

40 
23 
55 
55 
31 

60 
65 
30 
60 
55 

25 
20 
70 
14 
24 

40 
63 
60 
50 
20 

20 
50 
50 
90 
40 

90 
6 

30 
50 

8 

30 
55 
50 
45 
60 

55 
50 
30 
30 
40 

17 
12 
35 
30 
20 

35 
40 
30 
30 
30 

14 
12 
30 
20 
20 

40 40 
16 13 
50 40 
45 45 

*** *** 

60 
50 
20 
60 
45 

16 
20 
60 
10 

*** 

20 
56 

*** 35 
13 

18 
50 
50 
90 
20 

90 
3 

20 
50 

8 

20 
50 
35 
40 
60 

45 
50 
20 
40 
45 

16 
13 
40 

8 
*** 

*** 
40 

*** 35 
8 

*** 
50 
40 
90 

*** 

80 
3 

*** 40 
8 

15 
40 
35 
40 
60 

RELATIVE INTENSITY 

25 100 40 
50 100 90 
28 100 53 

100 100 100 
80 100 80 

50 100 30 
50 100 70 
37 100 27 
52 100 56 

2 *** 30 

80 100 70 
80 100 97 
80 200 100 
70 100 85 
70 100 70 

100 52 *** 
43 100 34 
57 100 84 
18 100 18 

100 53 40 

100 70 70 
100 100 100 

90 100 70 
90 100. 90 
90 100 80 

100 
100 

50 
100 
100 

90 
60 

100 
46 
90 

100 90 
55 100 

100 100 
33 100 

100 60 

70 100 
80 100 

100 100 
55 100 

100 70 

90 
50 
60 
20 
85 

80 
65 
50 
17 
40 

80 
80 

100 
45 
50 

25 
40 
24 
80 
80 

30 
50 
17 
49 
15 

60 
76 
70 
65 
50 

*** 
11 
35 
17 
28 

60 
90 
60 
60 
50 

90 
40 
40 
17 
75 

75 
55 
50 
17 
40 

60 
70 
80 
35 
50 

100 
100 
100 

50 
40 

33 
33 
27 

100 
100 

33 33 
33 33 
16 *** 
70 40 
40 20 

13 
40 
23 
80 
70 

20 
40 

9 
43 
12 

60 
67 
60 
45 
35 

12 
12 
17 
17 
25 

50 
90 
50 
60 
50 

13 
30 
21 
70 
70 

20 
40 

4 
30 
12 

50 
57 
55 
35 
35 

10 
8 

16 
14 
23 

30 
80 
50 
50 
45 

80 60 
40 40 
30 25 

*** *** 60 50 

50 
40 
40 
13 
30 

40 
70 
80 
12 
45 

45 
13 
40 
10 
20 

35 
60 
80 
10 
40 

13 13 
13 13 

*** *** 35 34 
20 20 

MINERAL NAME 

ALUNITE 
JAROSITE 
OYSCRASITE 
FERRH10l YBDITE 
TETRADYHITE 

CALCITE SYN 
MOLYBDENITE l2H) SYN 
BEAVERITE 
ALTAITE 
CORVUSITE 

MANGANITE 
BISMUTH 
PHLOGOPITE (3T SYNJ 
CHONDROT IT E 
PLATINUM 

CLINOHUMITE SYN 
HUMITE 
SYLVANITE 
HESSITE 
CHONDROT ITE 

WEDDElliTE 
TELLURIUM 
UVANITE 
PLUMBOJAROS IT E 
PAllADIUM 

IRIDOSMINE 
ANTIMONY 
MERCURY 
AZURITE 
SYlVITE 

MANGANOS IT E S YN 
HELVITE 
MULLITE 
HOLLANDITE 
AllOPHANE 

SILLIMANITE 
DOLOMITE IFERROANJ 
SKUTTERUDITE SYN 
DANALITE 
TELLUROBISMUTHITE 

DOLOMITE 
PSILOMELANE 
SCHREIBERSITE 
DATOLITE 
HOllANDITE 

MINERAL NAME 

MICROCLINE 
HYOROMAGNES ITE 
WITHERITE SYN 
BI SMUTITE 
BEYERITE 

SYLVANITE 
BRAUNITE 
CUPRITE SYN 
DIASPORE 
KALIOPHILI TE 

PETZITE 
BARITE SYN 
DIOPTASE 
META-AUTUNITE 
SCHREIBERSITE 

PERICLASE 
MAGNESITE SYN 
GALENA SYN 
CALCITE SYN 
ZINC 

WE I SSITE 
P1 IMET ITE 
CALAVERITE 
APHTHITALITE 
CHRYSDBERYL 

TROILITE (PYRRHO.) SYN 
TROILI TE 
SPINEL IMN,NI I 
COPPER 
CHRVSOBERYL SYN 

CORUNDUM (ALPHA ALUMINA) 
PICROCHROMITE SYN 
BET A DOME YK IT E 
SOD ALI TE 
RICKARDITE 

PYROMORPHITE 
STROMEYERITE 
SCAPOLITE 
METACINNABAR 
BORACITE 

TROILITE IPYRRHO.) SYN 
PYRRHOTITE SYN 
DIAMOND 
STRONTIANITE SYN 
BREITHAUPTI TE 

FILE NO. 

14-0136 
10-0443 
10-0452 
15-0290 
9-0447 

5-0586 
6-0097 

17-0476 
8-0028 

15-0247 

8-0099 
5-0519 

10-0481 
14-0010 
4-0802 

14-0009 
12-0755 
9-0477 

12-0695 
14-0010 

17-0541 
4-0554 
8-0322 

15-0648 
5-0681 

17-0213 
5-0562 
9-0253 

11-0682 
4-0587 

7-0230 
15-0253 
15-0776 
4-0813 
2-0039 

10-0369 
12-0088 
10-0328 
11-0491 
15-0863 

11-0078 
14-0627 
16-0707 
11-0070 
12-0514 

FILE NO'. 

12-0703 
8-0179 
5-0378 
4-0666 
4-0693 

9-0477 
8-0078 
5-0667 
5-0355 

11-0313 

12-0424 
5-0448 
7-0172 

12-0423 
16-0707 

4-0829 
8-0479 
5-0592 
5-0586 
4-0831 

10-0421 
13-0056 
7-0344 
6-0429 

11-0448 

4-0832 
ll-0151 

1-1110 
4-0836 

10-0082 

10-0173 
10-0351 
14-0454 
3-0338 
6-0661 

12-0704 
9-0499 
2-0405 
6-0261 
5-0710 

1-1247 
1-1247 
6-0675 

~=8~§~ 



56.34 
56.34 
56.57 
56.64 
56.70 

56.73 
56.95 
57.10 
57.24 
57.24 

57.24 
57.28 
57.35 
57.56 
"\7 .65 

57.88 
57.88 
58.00 
58.06 
58.13 

58.20 
58.25 
58.29 
58.52 
58.58 

58.58 
58.58 
58.67 
58.83 
58.83 

58.83 
58.83 
58.83 
58.83 
58.83 

58.94 
59.17 
59.18 
59.21 
59.50 

59.53 
59.57 
59.67 
59.68 
59.84 

59.87 
59.91 
60.00 
60.19 
60.19 

60.19 
60.22 
60.22 
60.26 
60.28 

60.52 
60.80 
60.88 
60.95 
60.95 

60.98 
61.16 
61.23 
61.23 
61.23 

61.26 
61.26 
61.26 
61.26 
61.31 

61.38 
61.60 
·61.63 
61.95 
61.95 

62.03 
62.25 
62.33 
62.39 
62.66 

62.66 
62.70 
62.70 
62.77 
62.81 

62.81 
63.00 
63.08 
63.08 
63.14 

57.88 
61.60 
48.49 
39.14 
33.62 

48.58 
40.89 

111.77 
34.65 
34.75 

55.45 
46.86 
38.78 
55.16 
10.98 

46.73 
56.34 
33.92 
11.16 
40.17 

40.45 
33.62 
44.15 
34.04 
33.53 

34.24 
47.81 
33.14 
35.09 
36.85 

39.55 
47.59 
52.45 
56.34 
70.35 

62.39 
50.64 
40.89 
42.71 
18.98 

30.00 
40.94 
33.41 
51.19 
41.20 

41.30 
36.29 
35.47 
33.58 
35.68 

51.43 
35.78 
66.14 
35.47 
36.42 

36.17 
31.83 
36.14 
42.05 
45.40 

42.05 
36.17 
32.89 
36.14 
40.30 

36.49 
37.26 
31.52 
42.67 
37.14 

37.29 
56.34 
32.03 
32.25 
40.89 

36.79 
36.90 
34.98 
58.94 
32.65 

40.82 
32.10 
37.37 
39.45 
30.19 

35.01 
37.29 
24.29 
43.52 
32.90 

TWO-THETA (IRON) 

48.87 
58.83 

103.80 
70.82 
70.67 

103.91 
54.31 
85.06 
71.34 
71.34 

83.75 
85.35 
40.54 
31.28 
33.58 

32.48 
48.87 
11.16 
33.82 
73.03 

100.36 
43.75 
11.11 
43.92 
39.55 

11.34 
87.56 
34.43 
40.60 
22.77 

56.34 
47.64 
54.60 
61.60 
40.60 

47.60 
109.93 
35.21 
64.67 
48.22 

37.08 
39.74 
51.99 
89.40 
76.11 

30.75 
95.25 
84.18 
97.22 

114.15 

84.40 
46.73 

****** 41.53 
41.69 

84.47 
77.06 
55.87 
34.75 
45.38 

68.04 
30.75 
43.48 
33.31 
34.59 

13.37 
11.11 
22.34 
11.19 
35.64 

36.60 
78.56 
42.05 
69.86 
64.23 

73.37 
62.06 
54.05 
95.25 
34.98 

69.71 
88.59 
70.82 

129.51 
32.86 

94.50 
63.53 
43.57 

111.20 
49.08 

TWD-THET A ( IRON l 

28.89 
74.74 
41.40 
52.45 
41.35 

111.62 
72.05 
37.29 
90.00 
23.48 

72.30 
72.26 
12· 77 
76.77 
73.98 

76.59 
73.13 
46.34 
38.16 
37.01 

42.18 
49.55 
36.37 
78.46 
37.42 

49.56 
58.83 
48.06 
28.61 
31.92 

74.69 
127.07 

67.14 
47.60 
24.80 

45.35 
40.42 
43.52 
40.94 
40.33 

39.45 
15.00 
36.49 
79.72 
76.20 

49.34 
101.48 
100.70 
119.57 

71.83 

89.89 
120.63 

39.02 
45.22 
75.17 

41.88 
24.58 
41.97 
77.35 
81.09 

77.12 
34.57 
50.22 
41.35 
41.69 

73.37 
40.30 
37.91 
62.33 
45.64 

40.33 
95.25 
69.52 
62.29 
56.34 

126.8 7 
74.52 

113.07 
69.71 
50.96 

23.24 
45.93 
75.53 
73.44 
67.13 

68.05 
128.17 
71.34 

111.62 
85.95 

58.20 
28.35 

****** 110.21 
103.91 

****** 
49.31 

145.98 
37.52 
65.87 

30.92 
39.63 
81.42 
65.04 
33.03 

****** 
58.20 
71.15 
36.06 

100.37 

114.62 
22.20 
24.86 
22.43 
67.88 

33.72 
40.33 
48.20 

116.18 
51.92 

95.25 
30.11 
63.85 
28.35 

116.18 

33.21 
****** 
74.42 
93.67 
37.14 

81.42 
49.58 
83.12 

****** 24.79 

49.09 
23.43 

119.91 
137.04 
101.48 

119.57 
90.32 
19.30 
48.69 
43.57 

73.13 
84.47 

102.74 
91.78 
23.14 

41.73 
38.61 
33.88 
63.08 
68.04 

77.87 
44.97 
40.45 
39.86 
51.19 

45.02 
28.35 
71.15 
24.26 
76.70 

104.75 
105.62 
134.34 

33.21 
73.29 

51.55 
78.49 

107.51 
32.61 
35.12 

75.06 
62.58 
50.69 

129.51 
88.11 

65.44 
37.01 

****** 33.78 
155.63 

****** 
15.22 

****** 65.87 
73.37 

93.39 
****** 106.88 

44.61 
70.76 

****** 
65.44 
47.02 
38.98 

114.46 

34.75 
30.95 
31.04 
35.70 
55.68 

39.16 
73.44 
45.97 
52.97 
41.20 

85.94 
31.29 
66.71 
37.01 

****** 

98.57 
****** 
102.61 
139.35 

32.20 

104.51 
32.81 
86.18 

****** 28.89 

76.31 
69.89 
34.04 
30.49 

104.99 

****** 
101.26 
49.82 
59.23 
69.75 

102. 17 
103.80 
122.85 
106.36 
38.34 

42.22 
122.85 
62.70 
43.00 
76.70 

93.39 
53.50 
35.32 
41.35 
24.51 

54.24 
37.01 
81.76 
35.62 
66.31 

72.71 
143.49 
32.20 
98.57 
87.88 

64.39 
81.02 

111.62 
35.47 
37.55 

128.59 
129.96 

51.92 
95.25 
25.26 

RELATIVE INTENSITY 

100 
100 

40 
55 
50 

52 
70 

100 
35 
80 

100 
58 
74 
70 

100 

85 
100 

30 
16 
55 

60 
100 

80 
100 

29 

55 
70 
65 

100 
70 

40 
100 

70 
50 

100 

80 
53 
50 
90 
45 

70 
50 
90 

100 
100 

100 
70 

100 
100 
100 

100 
100 

30 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
40 

100 

100 
100 
100 
100 

90 

100 
100 
100 
100 
100 

100 
100 
100 
100 

67 

80 
50 
26 
16 
80 

36 
80 
19 
35 
90 

50 
58 
90 
70 

100 

70 
80 
70 
65 
15 

40 
100 
60 

100 
94 

80 
100 

52 
40 
70 

40 
100 
70 
70 
80 

70 
33 
50 
80 
50 

90 
90 
70 
25 
53 

60 
50 
25 
14 
40 

32 
60 

*** 30 
60 

50 
45 
34 
60 
50 

50 
60 
20 
10 
13 

30 
80 
50 
80 
28 

40 
60 
46 
30 
70 

20 
100 

50 
50 
70 

40 
31 
16 
40 
35 

40 
50 
50 
24 
40 

60 60 
40 40 

*** *** 10 8 
30 30 

*** 
60 

9 
20 
60 

40 
40 
23 
50 
45 

*** 
50 

*** 
20 
60 

40 
*** 20 

30 
35 

*** *** 60 60 
20 18 
10 8 
11 7 

30 20 
80 80 
50 50 
80 80 
27 26 

35 30 
50 40 
38 33 
20 10 
60 50 

20 20 
75 75 
35 35 
40 40 
70 *** 

30 30 
*** *** 

16 12 
30 30 
30 20 

30 30 
30 20 
50 50 

*** *** 20 20 

RELATIVE INTENSITY 

100 
80 

100 
70 
49 

50 
100 

50 
50 
30 

10 
40 
51 
90 
15 

100 
50 
80 
50 
75 

95 
100 

60 
100 
100 

100 
94 

100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

50 100 
16 100 
45 100 
70 100 
60 100 

16 100 
70 100 
33 . 100 
60 100 
26 100 

90 
97 
80 

100 
30 

95 
100 

70 
50 
80 

90 
80 

100 
50 
90 

100 
100 
100 

80 
100 

100 
100 
100 
100 
100 

100 
100 

80 
100 
100 

60 
90 
50 
50 
48 

70 
35 
80 
75 
28 

40 
25 
30 
70 
75 

100 
35 
10 
90 
65 

50 
25 
60 
70 
50 

24 
50 
22 
60 
26 

70 
75 
70 
70 
20 

65 
100 

70 
50 
90 

80 
60 
80 
20 
80 

50 
80 
50 
50 
47 

40 
16 
40 
40 
22 

30 
20 
10 
70 
75 

100 
6 

70 
40 
55 

40 
16 
40 
60 
50 

9 
50 
21 
60 
24 

70 
70 
50 
40 
15 

60 
70 
70 
50 
50 

60 
60 
10 
20 
80 

45 45 
70 70 
50 40 
50 40 
18 15 

20 *** 
12 10 
30 30 
40 40 
16 14 

30 30 
16 14 

9 9 
60 50 
50 50 

80 80 
6 6 

60 60 
30 20 
35 35 

20 
10 
40 
50 
50 

9 
40 
19 
50 
11 

60 
60 
50 
30 
15 

55 
70 
50 
40 
40 

50 
40 
60 
16 
80 

20 
10 
30 
50 
40 

9 
40 
l3 
50 
10 

55 
60 
40 
30 
12 

45 
70 
40 
40 
40 

50 
30 
60 

8 
60 

MINERAL NAME 

BETA DOMEYKITE SYN 
DOMEYKITE 
SILVER 
BROMYRITE 
GRAPHITE 

GOLD 
PETZITE 
IRON (ALPHA) 
STOLZITE SYN 
STOLZITE 

BETA DOMEYKITE 
SPINEL SYN 
TIN (BETA I 
WEISSITE 
PHLOGOPITE {3Tl 

ARGENTITE 
BETA DOMEYKITE SYN 
PHLOGOPITE SYN 
PHLOGOP ITE SYN 
HALITE SYN 

EMBOLITE 
HYDROMUSCOV IT E 
LEPIDOLITE 12M2) 
LEPIDOLITE 11201 
CINNABAR SYN 

ZINNWALDITE 
SPINEL Ill I 
ARAGONITE SYN 
DIG ENITE 
CARPHOSIDERITE 

BREITHAUPT I TE 
CHALCOCITE SYN 
SCHREIBERSITE 
DOMEYKITE 
OIGENITE SYN 

CHALCOCITE ALPHA LOW 
PLATINUM 
CERARGYRITE 
NICCOLITE 
LEONITE SYN 

COLORADOITE 
CHLORAPAT ITE 
HELVITE 
PALLADIUM 
CRYOLITE 

MINERAL NAME 

CRYOLITE 
SCHEELITE 
BORNITE 
OANALITE 
URANINIT.E SYN 

IRIDOSMINE 
FLUORITE SYN 
PENTLAND ITE 
KYANITE 
POWELLITE 

STANNITE 
EUCRYPTITE (BETA) 
SPHALERITE SYN 
PEROVSKITE 
CHROMITE SYN 

PEROVSKITE SYN 
WURTZITE 
BRANNER HE 
FERGUSONITE 
COVELLITE 

URANINITE 
SODA-NITER SYN 
TILLEYITE 
MERWINITE 
SCAWTITE 

NITER INA) SYN 
OOMEYKITE 
ANATASE SYN 
SPODUMENE IBETAJ SYN 
ARSENIC 

CHALCOPYRITE (GAMMA) 
CHALCOPYRITE (BETA) 
CUBANITE 
CHALCOCITE ALPHA LOW 
COROIERITE MU SYN 

MILLERITE 
PLATTNERITE 
STETEFELOITE 
CLINOZOISITE 
BOULANGER HE 

ENARGITE 
CHALCOPYRITE 
CALEOONITE 
ALABANDITE 
QUARTZ (BETA! 

FILE NO. 

2-1251 
9-0333 
4-0783 
6-0438 

13-0148 

4-0784 
12-0424 
6-0696 
8-0476 
8-0108 

14-0454 
5-0672 
4-0673 

10-0421 
10-0492 

4-0774 
2-1251 

16-0352 
16-0344 
5-0628 

14-0255 
2-0462 

14-0011 
15-0062 
6-0256 

13-0227 
3-0911 
5-0453 
9-0064 
2-0597 

2-0783 
12-0227 
16-0707 
9-0333 
4-0861 

9-0328 
4-0802 
6-0480 
9-0001 

17-0134 

8-0026 
2-0851 

15-0253 
5-0681 
1-1273 

FILE NO. 

12-0257 
8-0145 

14-0323 
11-0491 
5-0550 

17-0213 
4-0864 
8-0090 
3-0513 
7-0212 

ll-0062 
13-0378 

5-0566 
8-0091 
4-0759> 

9-0365 
12-0688 

8-0002 
9-0443 
6-0464 

13-0225 
7-0271 

13-0416 
4-0728 

10-0400 

7-0271 
9-0333 
4-0477 

13-0251 
5-0632 

11-0570 
11-0515 
9-0324 
9-0328 

14-0249 

12-0041 
8-0185 
8-0012 

16-0705 
9-0470 

10-0436 
9-0423 
8-0153 
6-0518 
7-0346 



63 •. 14 
63.45 
63.45 
63.49 
63.53 

63.61 
63.65 
63.68 
63.72 
63.83 

63.88 
64.31 
64.43 
64.47 
64.55 

64.63 
64.63 
64.63 
64.67 
64.71 

64.80 
65.04 
65.04 
65.04 
65.08 

65.36 
65.44 
65~68 
66.10 
66.14 

66.44 
66.44 
66.54 
66.58 
66.62 

66.66 
66.71 
66.78 
66.78 
67.05 

67.14 
67.14 
67.21 
67.61 
67.74 

67.78 
67.B8 
67.92 
68.09 
68.50 

68.56 
68.60 
68.94 
68.94 
69.40 

69.47 
69.94 
70.08 
70.33 
70.35 

70.35 
70.42 
70.56 
70.67 
70.82 

71.31 
71.34 
71.34 
71.55 

. 71.60 

71.70 
71.83 
·72.05 
72.26 
72.30 

72.33 
72.35 
72.66 
12.77 
72.77 

72.85 
72.92 
73.03 
73.13 
73.32 

73.37 
73.39 
73.44 
73.44 
73.44 

~8.34 
43.52 
76.09 
43.57 
47.60 

37.67 
33.11 
40.80 
43.88 
18.10 

37.67 
46.98 
33.68 
35.87 
38.20 

38.16 
38.29 
39.04 
42.11 
38.34 

55.28 
41.69 
50.22 

114.62 
38.47 

48.36 
36.14 
39.23 
40.18 
37.29 

32.61 
41.40 
33.71 
33.60 
39.45 

39.88 
36.03 
39.74 
41.88 
39.74 

34.98 
39.86 
39.74 
50.83 
22.25 

50.47 
40.64 
40.63 
40.64 
38.20 

41.40 
55.22 
38.44 
38.44 
41o20 

41438 
4£.22 
34.74 
33.41 
40.73 

58.83 
33.11 
16.75 
33.62 
39.14 

27.52 
34.65 
34.75 
41.73 
41.73 

47.63 
36.26 
60.22 
31.83 
36.17 

36.03 
26.99 
39.02 
36.14 
41.91 

21.05 
35.93 
40.17 
36.17 
41.11 

38.29 
41.22 
37.67 
37.80 
45.02 

TWO-THETA liRONJ 

64.71 
80.37 
37.62 
73.65 
36.29 

76.31 
25.79 
39.58 
52.42 
50.22 

76.59 
42.71 
26.28 
51.64 
17.59 

18.78 
77.28 
52.27 
59.21 
63.14 

98.57 
46.34 
37.49 
37.91 
78.25 

23.43 
31.82 
52.45 
45.59 
60.22 

44.47 
42.29 
55.82 
42.98 
36.53 

30.70 
37.65 
67.21 
32.71 
36.79 

62.33 
53.76 
66.78 
40.97 
30.35 

51.24 
111.89 
108.82 

52.24 
77.96 

18.64 
53.03 
59.14 
74.04 
41.35 

43.57 
72.71 
46.42 
87.02 
44.47 

36.49 
44.43 
65.44 

129.51 
51.24 

125.41 
119.39 

86.69 
54.60 
44.65 

76.02 
24.95 
65.90 
31.66 
39.02 

24.58 
29.22 
38.62 
70.67 
56.73 

66.36 
49.55 
46.98 
60.95 
47.53 

113.07 
70.35 
46.98 
44.88 
41.09 

TWO-THETA l IRON l 

50.96 
68.09 

****** 67.88 
30.70 

44.84 
42. 7l 
46.14 
51.19 
31.64 

54.88 
45.40 
45.81 

103.67 
45.75 

40.60 
47.40 
35.01 
56.70 
56.64 

44.61 
57.24 
57.24 
85.95 
53.83 

36.29 
50.02 
35.78 
60.80 
60.52 

39.55 
45.02 
47.70 
60.88 
47.12 

42.67 
47.40 
58.13 
61.16 
43.83 

53.76 
43.87 
45.22 
85.27 
37.67 

43.66 
59.17 
31.31 
59.17 
66.28 

62.77 
37.93 
23.66 
81.67 
49.08 

45.54 
63.61 
52.55 

114.00 
50.47 

34.98 
43.22 
33.72 

114.15 
97.22 

73.37 
41.53 
41.69 

127.73 
133.B3 

73.61 
96.22 

120.63 
24.58 
41.88 

44.06 
83.12 
42.42 
41.97 
51.94 

49.75 
54.10 
34.59 
34.57 
46.50 

60.19 
46.54 

129.73 
127.51 
39.02 

147.11 
130.39 

90.75 
70.37 
91'. 71 

36.06 
57.63 
33.21 
70.67 
75.53 

133.07 
91.87 
50.24 
97.95 

U0.49 

77.28 
110.21 
30.35 
93.67 

147.11 

****** 
47.98 
40.14 
37.89 

111.92 

80.84 
53.24 
64.96 
44.28 
19.30 

68.32 
28.72 
92.27 
48.27 
45.83 

52.97 
54.33 
47.40 
47.40 
30.61 

134.34 
31.00 
47.40 
45.36 
44.84 

37.58 
31.31 
54.10 
31.31 
82.78 

80.44 
93.40 
29.98 
18.88 
59.50 

59.94 
81.49 
73.24 

154.,06 
58.83 

116.1B 
66.36 
42.05 

103.91 
110.21 

82.36 
37.52 
65.87 
29.30 
48.69 

23.09 
106.23 
90.32 
84.47 
73.13 

22.49 
55.80 
62.43 

102.74 
60.74 

54.60 
76.77 

100.37 
38.61 
38.35 

67.14 
38.39 
86.02 

129.73 
86.02 

51.24 
37.44 

113.07 
86.79 
22.41 

43.75 
76.42 
13.37 

****** 77.87 

30.44 
30.78 
89.57 
76.02 
81.63 

44.24 
114.62 

42.29 
139.35 

51.24 

****** 
131.14 
42.67 
93.39 

137.02 

89.7.5 
55.16 
57.47 
79.30 
49.82 

46.79 
62.38 
69.92 
84.63 
30.ll 

57.93 
61.42 
47.60 
49.35 
46.88 

32.20 
33.68 
47.60 
30.39 
45.40 

42.51 
54.08 
59.14 
54.08 
15.61 

82.44 
119.91 

52.45 
24.29 
54.60 

92.76 
83.70 
90.84 
56.82 
34.98 

****** 
45.02 
49.35 

155.63 
33.78 

90.75 
65.87 
73.37 

134.07 
86.02 

64.31 
54.60 

.101.26 
103.80 
102.17 

42.67 
99.83 
43.87 

122.85 
36.08 

34.65 
95.37 

114.46 
122.85 

54.31 

30.16 
54.31 
94.42 

129.13 
34.91 

RELATIVE INTENSITY 

80 
50 
84 
90 
60 

100 
100 
100 
100 
100 

60 100 
10 100 
20 100 
35 100 
25 100 

60 
80 
17 
23 
45 

80 
90 

6 
80 
70 

46 
100 
100 
100 

80 

56 
60 
30 

100 
100 

50 
50 
45 
63 
30 

33 
50 

100 
63 
35 

70 
80 

100 
80 

100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

70 
70 

100 

100 
100 
100 
100 

80 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 

70 

70 
20 
68 
90 
60 

50 
20 
60 
35 
45 

30 
90 
35 
59 
40 

90 
90 

6 
90 
80 

20 
90 
50 
60 
50 

90 
70 
30 

100 
50 

50 
45 
55 
81 
30 

35 
90 

100 
40 
25 

80 
80 

100 
60 
70 

50 
20 
68 
80 
60 

25 
4 

1!:1 
30 
16 

20 
40 
12 
20 
20 

70 
60 

6 
40 
50 

17 
90 
30 
50 
30 

36 
40 
30 
80 
40 

25 
35 
35 
63 
20 

30 
40 
70 
30 
22 

50 
80 
70 
60 
70 

50 
16 
63 
70 
60 

40 
14 
63 
70 
20 

20 20 
4 4 

14 10 
20 *** 
12 12 

20 
40 
12 
13 
20 

60 
60 

3 
30 
50 

*** 
80 
20 
40 
30 

18 
40 
20 
80 
30 

18 
30 
12 
24 
17 

21 
30 
70 
25 
20 

50 
70 
10 
60 
70 

10 
30 
11 

8 
15 

40 
60 

3 
30 
40 

*** 
80 
20 
40 
30 

16 
40 
15 
60 
30 

13 
30 
10 
17 
13 

23 
30 
70 
25 
20 

40 
70 
70 
45 
70 

RELATIVE INTENSITY 

95 
35 
80 
45 
20 

100 
50 
80 
90 
45 

34 
60 
50 

8 
75 

90 
70 
14 
80 
16 

80 
35 
90 
90 
70 

80 
40 
35 
25 
40 

100 
60 
65 
30 

100 

100 
50 
15 
35 
60 

100 
60 

100 
100 

60 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

80 
100 
100 
100 

84 

100 
45 

*** 
35 
50 

85 
60 
10 
80 
50 

43 
50 
41 

6 
50 

80 
10 
12 
50 
55 

100 
35 
80 
80 
50 

80 
40 
94 
40 
10 

80 
80 
10 
51 
66 

100 100 
100 50 
100 55 
100 50 
100 80 

100 100 
100 80 
100 100 
100 100 
100 80 

55 
30 
60 
30 
14 

85 
40 
60 
70 
25 

17 
40 
22 

6 
25 

70 
60 

8 
40 
14 

80 
30 
60 
10 
50 

10 
40 
16 
20 
30 

80 
50 
60 
10 
52 

90 
25 
13 

6 
50 

BO 
50 

100 
100 
40 

45 
25 
60 
25 
14 

85 
40 
60 
60 
25 

12 
35 
16 

4 
25 

10 
50 

8 
30 
10 

80 
20 
60 
60 
40 

50 
40 
12 
16 
30 

60 
30 
60 

9 
40 

90 
25 
11 

6 
40 

80 
40 
90 

100 
40 

45 
25 
60 
25 
12 

85 
40 
60 
40 
18 

8 
35 
16 

3 
10 

*** 
40 

8 
30 

8 

80 
20 
60 
60 
40 

50 
30 
10 
14 
30 

60 
30 
55 

9 
36 

80 
20 

7 
6 

30 

70 
30 
80 

100 
20 

MINERAL NAME 

CALCITE (MANGANOANl 
ALABANDITE 
MICROL ITE 
SKUTT ERUDITE 
CRYPTOMELANE 

PYROCHlORE 
QUARTZ lBETAl 
CHLORAPATITE SYN 
SKUTTERUDITE SYN 
MOLYBDENITE !2Hl SYN 

TETRAHEORITE 
ARSENOPYRITE 
QUARTZ (AlPHA) 
SYlVITE 
BETAFITE 

STI BICONI TE 
YTTROTANTAL ITE 
DOLOMITE lFERROANl 
NICCOLITE 
CALCITE (MANGANOANJ 

COPPER 
COBALT ITE 
CORVUSITE 
SPERRYLITE 
TENNANT ITE 

BRUCITE SYN 
LINARITE 
DOLOMITE 
FAYALITE 
PENTLANDITE 

XENOTI ME 
BOURNONITE 
METACINNABAR 
CASSITERITE SYN 
AKERMANITE 

RHODOCHROSITE SYN 
CHALCOST ILBITE 
GEHLENITE SYN 
MARCASITE 
GEHLEN ITE SYN 

CUBANITE 
BEYERITE 
GEHLEN ITE S YN 
CLINOHUMITE SYN 
Cll NOHUM IT E 

MINERAL NAME 

CHONDROTITE 
SIDERITE SYN 
S IOERITE 
S IOERITE SYN 
COlUMBITE ITANTALITE) 

ILMENITE 
TROILITE 
FERBERITE 
UVANITE 
SMITHSON I TE 

MAGNESITE SYN 
HEMATITE 
RUTILE 
GRAPHITE SYN 
BRAVOITE 

DIGENITE SYN 
MANGANITE SYN 
ERYTHRITE 
GRAPHITE 
BROMYRITE 

RAMSDELL ITE 
STOLZITE SVN 
STOLZITE 
BIXBYITE 
BRAUNITE 

CRYPTOMELANE 
TETRAOYMITE 
FLUORITE SYN 
EUCRYPTITE IBETAI 
STANNITE 

CUPRODESCLOIZITE 
CRISTOBALITE BETA HIGH 
EPIDDrE 
SPHALERITE SYN 
PYRITE SYN 

MURDOCHITE 
PYROLUSITE 
HALITE SYN 
WURTZITE 
VESUIII ANITE 

BISMUTITE 
IDOCRASE 
DIOPSIDE 
AUGITE 
DIOPSIDE SYN 

FILE NO. 

2-0714 
6-0518 
3-1139 

10-0497 
6-0547 

13-0254 
11-0252 
12-0263 
10-0328 
6-0097 

ll-0107 
ll-0154 
5-0490 
4-0587 

13-0197 

10-0388 
11-0116 
12-0088 
9-0001 
2-0714 

4-0836 
16-0624 
15-024 7 

9--0452 
11-0102 

7-0239 
4-0598 

11-0078 
9-0484 
8-0090 

ll-0254 
12-0094 

6-0261 
5-0467 

10-0391 

7-0268 
9-0143 
4-0690 
3-0799 
9-0216 

9-0324 
4-0693 
4-0690 

14-0009 
14-0692 

FILE NO. 

14-0010 
12-0531 
8-0133 

12-0531 
16-0337 

3-0781 
ll-0151 
10-0449 
8-0322 
8-0449 

8-0479 
13-0534 
4-0551 

12-0212 
2-0850 

4-0861 
8-0016 

ll-0626 
13-0148 
6-0438 

7-0222 
8-0476 
8-0108 
8-0010 
8-0078 

4-0778 
9-0447 
4-0864 

13-0378 
ll-0062 

13-0240 
4-0359 
9-0438 
5-0566 
6-0710 

7-0028 
12-0716 
5-0628 

12-0688 
11-0145 

4-0666 
11-0145 
2-0656 
3-0623 
3-0860 



73.50 
73.61 
73.65 
73.70 
73.76 

13.76 
13.87 
73.93 
73.98 
74.45 

74.46 
74.52 
74.69 
74.74 
74.95 

75.00 
75.53 
75.53 
75.63 
75.63 

75.96 
76.09 
76.09 
76.11 
76.20 

76.20 
76.31 
76.31 
76.59 
76.59 

76.66 
76.77 
76.95 
77.28 
77.28 

77.35 
77.59 
77.87 
77.96 
77.96 

78.19 
78.19 
78.25 
78.25 
78.38 

78.46 
78.50 
78.50 
78.56 
78.56 

78.68 
79.11 
79.18 
79.18 
79 .. 72 

79.72 
79.81 
80.37 
80.37 
80.84 

80.90 
81.09 
81.16 
81.16 
81.23 

81.49 
81.56 
81.56 
81.62 
81.76 

81.76 
81.76 
-81.83 
82.23 
83.04 

83.12 
83.75 
84.47 
84.54 
84.99 

85.06 
85.20 
85.27 
85.27 
85.35 

85.35 
85.95 
87.56 
89.40 
89.41 

34.79 
55.32 
43.57 
39.46 
43.75 

45.02 
45.18 
42.11 
45.40 
42.33 

55.37 
45.22 
36.79 
36.29 
35.32 

37.29 
18.27 
42.85 
25.21 
46.18 

43.39 
51.69 
63.45 
59.84 
32.90 

45.98 
37.67 
38.61 
37.67 
42.05 

46.58 
42.05 
43.75 
38.29 
43.29 

43.75 
38.20 
36.39 
44.10 
44.30 

5.91 
31.49 

6.54 
38.47 

7.13 

42.67 
7.93 

44.43 
7.82 

45.79 

7.82 
7.21 
6.69 

11.34 
37.37 

43.52 
46.28 
43.52 
44.61 
38.75 

39.67 
35.24 
15.52 
54.76 
31.40 

25.74 
45.02 
49.09 
45.07 
25.74 

45.02 
45.40 
50.85 
45.36 
41.38 

45.22 
55 .. 45 
34.86 
44 .. 65 
46.58 

57 .. 10 
46.73 
37.80 
46.79 
46 .. 82 

46.86 
41.73 
47.81 
51.19 
35.47 

TWO-THETA (IRON) 

55.20 
34.88 
63.49 
42.00 
76.95 

81.56 
38.29 
37.48 
60.95 
37.62 

44.61 
83.12 
62.03 
59.91 
33.17 

63.00 
41.84 
38.16 
38.07 
39.02 

38.75 
44.24 
37.62 
41.20 
63.14 

41.25 
63.61 
40.48 
63.88 
60.98 

84.99 
60.95 
73.76 
64.63 
41.58 

127.51 
64.55 
32.38 

129.73 
39.41 

43.57 
15.52 
33.41 
65.08 
24.53 

27.96 
73.81 
52.24 
55.97 
38.88 

38.12 
29.91 
46.33 
81.09 
46.53 

32.33 
55.80 

126.87 
101.48 
31.36 

128.17 
78.46 
11.83 
22.80 
83.82 

47.81 
92.46 

108.82 
49.08 
85.95 

77.96 
18.64 
26.60 
43.57 
77.12 

73.98 
44.47 
47.57 
39.31 
74.57 

12.22 
24.37 
13.09 
44.65 
43.22 

TWO-THETA (IRON) 

61.26 
32.61 
39.52 
30.61 
24 .. 42 

24.47 
24.50 
24.80 
42.87 
40.30 

63.08 
53.96 
63.45 
37.78 
13.41 

46.08 
39.16 
31.41 

****** 15.51 

45.18 
73.76 
25.79 
38.16 
33.51 

55.22 
35.47 
46.82 
38.41 
51.45 

74.52 
57.24 
50.22 
42.37 
76.66 

111.17 
39.55 
73.44 
39.45 
39.58 

57 .. 28 
71.55 
58.58 
59.68 
33.62 

62.33 
24.47 
46.72 
24.47 
11.96 

43.48 
43.00 
44.10 
47.60 
46.94 

111.62 
97.65 

111.89 
72.85 
45.79 

67.21 
74.52 
73.44 

****** 48.88 

35.12 
38.12 
44.59 
73.80 
38.75 

73.98 
25.50 
67.70 
55.39 
89.89 

55.80 
84.47 
95.25 
36.42 
39.45 

****** 
77.06 

127.51 
57.01 
77.01 

71.06 
121.73 
78.56 

111.20 
59.17 

44.41 
55.57 
70.37 
31.09 
61.80 

55.05 
55.16 
59.37 
23.14 
48.63 

89.66 
38.34 

104.75 
23.43 
47.36 

62.58 
43.18 
60.54 
48.46 
56.40 

72.82 
155.70 

90.75 
24.79 
88.11 

36.66 
36.06 
46.58 

133.07 
41.73 

57.01 
91.78 
61.80 

110.21 
30.67 

99.41 
110.49 
52.19 
74.52 
27.74 

24.58 
45.59 
24.42 

111.92 
****** 

39.86 
32.03 
75.11 
22,.52 
36.06 

44.28 
44.43 
95.37 
70.42 
55.45 

129.51 
37.42 

130.39 
123.23 
72.51 

117.01 
88.36 
25.64 

105.62 
24.98 

11.57 
55.05 
45.90 
55.05 
40.33 

38.07 u.n 
30.86 
74.89 

****** 

38.34 
30.92 
62.70 
72.45 
57.01 

145.98 
71.94 

129.73 
76.77 
71.90 

39.63 
29.30 
40.33 

****** 60.08 

50.64 
27.96 
86.79 
49.02 
70.37 

68.91 
69.40 
70.76 
38.34 
71.34 

67.66 
123.44 

12.71 
69.89 
37.37 

129.96 
48.87 
53.24 
49.58 
70.90 

****** ****** 
113.07 
28.89 
25.26 

22.71 
43.75 
74.19 
30.44 
42.22 

23.79 
106.36 

70.37 
114.62 
46.68 

132.09 
81.63 
53.50 

100.48 
62.54 

31.13 
43.06 
19.60 

137.02 
****** 

41.35 
43.39 
51.07 
94.42 
43.39 

45.11 
46.94 
30.35 
95.37 
64.23 

95.25 
103.56 

37.44 
161.92 

19.50 

85.35 
44.65 
75.28 
46.97 
44.37 

47.64 
68.91 
25.09 

125.21 
46.38 

47.40 
47.40 
42.19 
69.47 

****** 

123.44 
93.39 

129.51 
40.63 
23.79 

****** 
1D3.32 
129.73 
11.90 

133.83 

****** 134.07 
73.44 

****** 60.26 

RELATIVE INTENSITY 

80 100 
90 100 
90 100 
75 100 
30 100 

85 100 
100 100 

60 100 
75 100 
60 100 

80 100 
90 100 
70 100 
90 100 
50 100 

60 100 
70 100 
90 100 
60 100 
60 100 

100 100 
60 100 

100 84 
53 100 
80 tOO 

50 100 
50 100 
70 100 
30 100 

100 100 

90 100 
70 100 
40 100 
90 100 
80 100 

80 100 
40 100 
50 100 

100 100 
50 100 

70 100 
100 100 

70 :...,o 
50 100 
50 100 

90 50 
85 75 
90 80 

100 65 
40 25 

85 70 
100 100 
60 45 
75 75 
70 55 

90 75 
90 70 
90 70 
80 80 
50 40 

80 60 
70 70 
80 80 
60 50 
60 60 

90 90 
60 20 
68 68 
67 40 
90 80 

63 50 
60 25 
80 60 
60 20 

100 100 

90 70 
90 70 
30 25 
90 60 
70 60 

70 60 
45 20 
60 40 
70 60 
40 40 

60 50 
80 70 
80 50 
80 30 
40 30 

50 45 
60 50 
70 70 
60 60 
20 20 

70 60 
100 100 

25 25 
50 50 
25 25 

50 45 
60 60 
60 55 
70 70 
40 30 

40 30 
60 60 
70 60 
50 50 
30 10 

90 *** 
18 *** 
63 63 
20 20 
80 60 

31 20 
20 20 
60 60 
20 10 
80 80 

70 50 
60 50 
20 20 
60 60 
60 60 

60 60 
20 15 
40 20 
60 60 
30 30 

50 50 
50 40 
50 40 
30 30 

*** *** 

RELATIVE INTENSITY 

70 
60 
50 
90 
64 

70 
100 

90 
80 
60 

20 
27 
20 
80 

100 

32 
80 
90 
52 

100 

90 
85 

100 
35 
80 

60 
100 

70 
50 
60 

90 
50 
50 

100 
90 

19 
50 

100 
100 

43 

58 
80 

100 
25 
75 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 

80 

100 
100 
100 
100 
100 

100 
100 

95 
too 
100 

100 
90 

100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

70 
60 
60 
80 
64 

60 
100 

80 
60 
60 

50 
37 
50 
70 
60 

50 
80 
80 

*** 100 

90 
85 
85 
40 
50 

50 
70 
10 
50 
80 

90 
100 

80 
90 
90 

30 
90 

100 
80 
84 

58 
90 
70 
42 
65 

60 
40 
40 
50 
48 

50 
80 
50 
60 
40 

20 
17 
20 
70 
45 

31 
60 
70 

*** 90 

80 
70 
85 
30 
20 

40 
60 
65 
30 
60 

70 
50 
40 
80 
70 

*** 
40 

100 
80 
40 

45 
70 
60 
24 
55 

50 
40 
30 
40 
40 

50 
80 
50 
50 
30 

16 
9 

16 
50 
45 

10 
60 
60 
12 
80 

70 
70 
85 
25 
20 

30 
50 
50 
30 

*** 

60 
40 
30 
80 
70 

9 
30 

100 
80 
24 

40 
60 
50 

*** 50 

50 
40 
25 
40 
32 

45 
40 
40 
50 
30 

8 
4 

14 
50 
30 

9 
50 
60 
10 
80 

60 
60 
75 
12 
20 

25 
50 
50 
16 

*** 

60 
40 
20 
70 
50 

*** 
30 

100 
60 
12 

*** 
60 
40 

*** 50 

MINERAL NAME 

CHRYSOBERYl 
CHRVSOBERYL SYN 
SKUTT ERUDITE 
ZOISITE 
SPE SSARTITE SYN 

MAGNETITE 
MAGHEMITE SYN 
ANDRADITE SYN 
CHROMITE SYN 
UVAROVITE 

CORUNDUM (ALPHA ALUMINA) 
CHROMITE 
CHALCOPYRITE (GAMMA) 
SCHEELITE 
ROCKBRIDGEITE 

CHALCOPYRITE 
MOLYBDENITE (3R) 
GROSSULARITE 
CHLORITOID 
GAl AXITE 

GARNET (FE,MN) 
MANGANOSITE SYN 
MICROLITE 
CRYOUTE 
QUARTZ (BETA! 

HAUSMANNITE 
PYROCHlORE 
SPODUMENE (ALPHA! 
TETRAHEDRITE 
PEROVSKITE SYN 

HERCYNITE 
PERO\ISKITE 
SPESSARTITE SYN 
YTTROT ANTAL IT E 
lAWSONITE 

SPES SART ITE 
BETAFITE 
CORONADITE 
PYROPE 
ALMANDITE 

SAPONITE 
SERPENTINE (All SYN 
SAPONITE SYN 
TENNANTITE 
SAPONITE FE RICH 

MINERAL NAME 

MERWINITE 
VERMICULITE 
PYROPE SYN 
SAPONITE 
TALC 

VERMICUliTE 
NONTRONITE 
SAPONITE 
GARNIERITE 
NAGVAGITE 

ALABANDITE 
CUPRITE SYN 
ALABANDITE 
FRANKLINITE 
CHRYSOCOLLA 

LEAD SYN 
HYPERSTHENE 
KAOLINITE 
PERIClASE 
KAOLINITE {DISORDERED) 

PARAGONITE 
MAGNETITE 
KAOLINITE 
MAGNES IOFERRITE 
CHRVSOCOllA 

SPINEL CMN,NI I 
PARAGONITE SYN 
HUM HE 
SPINEL CUI SYN 
MERCURY 

CHROMITE 
BETA DOMEYKITE 
ALTAITE 
HORNBlENDE 
HERCYNITE 

IRON CALPHAI 
GAHNITE !FEI 
AUGITE 
SPINEL SYN 
GAHNITE SYN 

SPINEL SYN 
BIXBYITE 
SPINEl (ll) 
PAllADIUM 
KYANITE CDISTHENE) 

FilE NO. 

11-0448 
lQ-0082 
10-0497 
H-0665 
10-0354 

ll-0614 
15-0615 
10-0288 
4-0759 

11-0696 

10-0173 
3-0873 

11-0570 
8-0145 
8-0159 

9-0423 
17-0744 
3-0826 
7-0398 

12-0431 

10-0367 
7-0230 
3-1139 
1~1273 
7-0346 

1-1127 
,13-0254 

9-0468 
11-0107 
9-0365 

7-0068 
8-0091 

10-0354 
11-0116 
13-0533 

2-0992 
13-0197 
7-0361 
2-1008 
9-0427 

6-0002 
11-0096 
12-0168 
11-0102 
12-0160 

FilE NO. 

4-0728 
10-0439 
15-0742 
13-0086 
3-0881 

16-0613 
2-0008 

11-0056 
2-0060 
8-0003 

6-0518 
5-.0667 
6--0518 

10-0467 
ll-0322 

4-0686 
2-0520 

14-0164 
4-0829 
6-0221 

9-0428 
11-0614 
12-0447 
17-.0464 
3-0219 

1-1110 
10-0420 
12-0755 
13-0207 
9-0253 

3-0873 
14-0454 
8-0028 

ll-0493 
7-0068 

6-0696 
12-0267 
3-0623' 
2-0175 
5-0669 

5-0672 
8-0010 
3-0911 
5-0681 

11-0046 



TWD-THETA (IRON) RELATIVE INTENSITY MINERAL NAME FILE NO. 

89.64 36.26 51.45 86.22 53.45 100.26 67 100 70 63 56 40 ANTIMONY 5-0562 
89.89 49.99 47.15 43.52 66.28 79.72 40 100 40 30 30 30 OYSCRASITE 10-0452 
90.00 35.47 60.26 45.22 48.69 59.23 75 100 50 40 40 40 KYANITE 3-0513 
91.60 49.08 ****** 71.67 135.60 111.82 38 100 *** 21 19 13 TANTALUM 4-0788 
98.57 55.28 64.80 125.41 ****** ****** 20 100 46 17 *** *** COPPER 4-0836 

100.36 40.45 58.20 73.37 114.62 34.75 40 100 60 30 30 20 EMBOLITE 14-0255 
100.37 56.09 128.59 ****** ****** ****** 27 100 16 *** *** *** DIAMOND 6-0675 
103.67 33.41 70.33 114.00 154.06 56.82 6 100 8 6 4 '3 GRAPHITE SYN 12-0212 
103.80 48.49 56.57 84.18 ****** ****** 26 100 40 25 *** *** SILVER 4-0783 
103.91 48.58 56.73 84.40 ****** ****** 36 100 52 32 *** *** GOLD 4-0784 

109.93 50.64 59.17 88.59 ****** ****** 33 100 53 31 *** *** PLATINUM 4-0802 
111.62 51.43 60.19 89.89 119.57 ****** 70 100 50 40 20 *** IRIOOSMINE 11-0213 
111.77 57.10 85.06 ****** 145.98 ****** 30 100 19 *** 9 *** IRON (ALPHA) 6-0696 
114.62 65.04 37.91 54.60 37.89 93.39 70 100 60 50 40 40 SPERRY LITE 9-0452 
127.07 36.90 62.25 74.52 105.62 143.49 75 100 97 70 60 60 CHALCOPYRITE I BETA) 11-0515 

127.51 43.75 77.35 73.98 99.41 132.09 70 100 80 60 60 60 SPESSARTITE 2-0992 
128.59 56.09 100.37 ****** ****** ****** 16 100 21 *** *** *** DIAMOND 6-0675 
129.73 44.10 71.96 39.31 74.52 100.48 70 100 100 60 60 60 PYROPE 2-1008 
****** 54.76 81.16 ****** 105.62 46.97 *** 100 52 *** 12 10 PERICLASE 4-0829 
****** 40.63 67.92 31.31 54.10 59.14 *** 100 80 60 60 60 SIDERITE 8-0133 

****** 49.08 91.60 71.67 135.60 111.82 *** 100 38 21 19 13 TANTALUM 4-0788 
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